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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIbHOU JJUCIHUILIMHBI «XUMMUSI»

PaGouast mporpamMma y4eOHOI aucuuiuivHe «XHUMUsD MpefHa3HaueHa MU U3YYCHUS] XUMHU B
LeHTpe-KoJutepke mpukiaaneix kBanudpukanuii GIBOY BO Mwuuypunckuit ['AY, peanusyromem
00pa30BaTeNbHYI0 NPOrpaMMy CpemHero oOmero o0pa3oBaHMS B MpeAeNaX OCBOCHHS OCHOBHOM
npodeccHoHanbHO# oOpa3oBaTenbHON mporpammbl CIIO Ha 6aze oCHOBHOTO 0O0IIEero oOpa3oBaHUs MPH
HOJrOTOBKE KaJapoB 1o crenuansHoct 35.02.16 DKcmmyaTanus 1 peMOHT CElIbCKOXO035HCTBEHHOM
TEXHUKU ¥ 000pyIOBaHUs

PaGouas mporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero oOriero
00pa3oBaHMs, TPEIBIBISEMBIX K CTPYKTYpPE, COACPKAHUIO M PE3yJIbTaTaM OCBOCHHUS y4eOHOMU
JTUCIUIUTUHBL «XHUMHUS», B COOTBETCTBUU ¢ PekoMeHalusIMu 1o peain3aluy CpeTHEr0 00IIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOTPaMMBl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (mHcbMO JlemapraMeHTa TOCYJapCTBEHHOW TOJIUTUKH B

chepe cpemHero mnpodeccHoHAIBHOTO 00pa3oBaHus W TPodecCHOoHaTbHOr0 o0yueHus oT 1
mapra 2023 r. N 05-592).

1.1.Mecto  AMCUMILIMHBI B CTPYKTYpe OCHOBHOM npogeccuoHaIbLHOI
00pa3oBaTeJILHON MPOrPaMMbl

OO0meoOpa3oBaresbHas TUCIUININHA «Xumusa» SIBIIAETCS 00s3aTeNbHON YaCTBIO
o0meo0paszoBarenbHOro 1ukia obpasoBarenbHoil mporpammbel CIIO B coorBerctBun ¢ ®I'OC mo
cnermanproct  395.02.16 DOkcrutyatanuss W PEMOHT  CEJIbCKOXO3SIMCTBEHHONW TEXHUKU U
o0opynoBaHus

1.2. Ileau u njaHUpPyeMble pe3yJIbTATHI 0CBOEHUSI AU CHUTLINHBI:
1.2.1. Ilean o0meodpa3oBaTebHOM TUCHUTLINHBI

Hens gucrunauabel «XuMUs»: cHOpMYIUpPOBaTh Yy CTYJAECHTOB XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPa KaK OCHOBBI NPUHATHUS PELICHUH B KU3HEHHBIX U
MPOU3BOJACTBEHHBIX CUTYAIIMSX, OTBETCTBEHHOTO MTOBEICHUS B MPUPOTHOM Cpee.

1.2.2. TlnaHupyemble pe3yJbTaThl OCBOEHHSI 0011e00pa30BATENbHON THCHHUIJIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMeeT npu popMupoBanuu U pa3sutiu OK.



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHN

[imanupyembie pe3ysIbTaThl OCBOCHUS TUCIIUIIIINHBI

OO6mmme

III/ICI_[I/IHJ'H/IHapHBIC

OK 0l. BsiOupats
CHIOCOOBI pelieHus 3a1a4
npodeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTAM;

B gactn TPYAOBOI'O BOCIIMTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HAHUC LICHHOCTU MAaCTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOMN JEeSTEIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW  HANpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEIBHOCTB;
- MHTEpeC K pa3myHbiM chepam mnpodeccrnoHaIbHON
NeSITeIbHOCTH,

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyalU3HPOBATh
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBNWBaTh  CYHIECTBEHHBIH  TMPU3HAK WU
OCHOBaHUS IS  CpaBHCHHS, KiIacCUQUKANMA U
00001IeHHS;

- OMPEACIATH IENN JEATEIBHOCTH, 33/IaBaTh IMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH H TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTH, OIICHHBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJETh HaBBIKAMU Y4YEOHO-MCCIEAOBATEIBCKON |
MPOEKTHON  JEATENBHOCTH, HaBBIKAMH  pa3pelieHus

- BIAAETb CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJATalOIIUE MOHATUS (XMMHYECKHUN
JJIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
JNEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HMOH,  MOJEKYIa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATETILHOCTb, CTETEHb
OKHUCJIEHUS, XUMHUYECKas CBfA3b, MOJIb, MOJIIpHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeleT, (HYHKIMOHATbHAS
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCo/epKAIMe COCTUHECHUs, OMOJOTHMYECKH aAKTHUBHBIC
BemiecTBa (YrJieBOAbI, KUPHI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KpUCTAJUIMYECKasi peIlIeTKa, THUIbl XUMUYECKUX peaKUui

(OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- u
OHAOTCPMHUYCCKUC, PCAKIHU HNOHHOT'O O6M€Ha), pacTBop,
OJICKTPOJIUTHI, HEOJICKTPOJINUTEI, SJICKTPOJIUTHYICCKAA

JUcCOLManus, OKHUCIMTENINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEeaKiiuu, XUMUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TE€OpUS XUMHUYECKOTO CTPOEHHUS OPraHuYecKuX
BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUYECKOU
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PAKTOJIOTHUECKUE CBEIACHHS O
CBOMCTBAX, COCTaBe, MOJTYy4YECHU N u 0e301macHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX n
OPTraHWYECKUX BEIIECTB B OBITY HW  TPAKTUYECKOU
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHbIC MPHU3HAKA U B3aUMOCBS3b
W3YYEHHBIX TOHATHM, NPUMEHITh COOTBETCTBYIOIHE




npo0Jem;

- BBIABIATH  TNPUYHHHO-CICACTBCHHBIC  CBS3M U
aKTyaJIM3MpOBaTh 3aJlady, BBIABUIATh THIIOTE3y €€
peIlleHus], HaXOIUTh apryMEHTHl JUIS JOKa3aTelbCTBa
CBOMX YTBEPI)KICHHH, 3a/JaBaTh IMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJE PEIICHUS 3aJIa4yM
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TEPEHOCHTH 3HAHWS B II03HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHHUS B IO3HABATCIBHOM H
COILIMANILHOM MPaKTUKE

INOHATHA  TNpU  ONMCAHMM  CTPOCHHUA U CBOMCTB
HEOPraHMYECKUX M  OpPraHMYEeCKUX BEUIECTB U  HX
IIPEBPALICHNN; BBIABIIATh B3aUMOCBS3b XUMUYECKUX 3HAHUUI
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTUX
€CTECTBCHHOHAYUYHBIX IIPEMETOB;

- yMETb HCIIOJIb30BaThb HAWMEHOBAaHHUA XUMHUYECKUX
COCIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U
NPUKJIAJHON XMMHUHU U TPUBHUAIBHBIEC HA3BAaHUS BAXKHEUIIHX
BEIECTB  (3TWJIEH,  aleTWUJIeH, [JIUMUEepuH,  (EeHO,
(dbopmanbaerua, yKCycHasi KUCIOTa, TJIMIUH, YrapHbBIA Tas,
YIJIEKUCHIBIA Ta3, aMMHAaK, raileHas H3BECTb, HEralieHas
U3BECTh, NMUTHEBAsI COIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX M OpPraHMYECKHUX BEIECTB, YpPaBHEHUS
XUMHUYECKHUX PEAKIUI, OOBSICHITh UX CMBICI; TOATBEPKIAThH
XapaKTepHbIE XUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMHM  JKCIHEPHUMEHTAMU WU 3alMUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb YCTaHaBJIMBaThb IPUHAMICKHOCTb HN3YYECHHBIX
HEOPraHUYECKUX u OpraHUYEeCKHUX BEILECTB K
ONpENEICHHBIM  KJIaccaM W TpynnaM  COCIUHEHHH,
XapakTepU30BaTb HUX COCTaB U BAaXXHEUIIUE CBOICTBA;
ONpeAensiTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHas, MeTauIn4ecKas, BOJOPOJHAs), THUIIBI
KPUCTAININYECKUX PEIIETOK BEIlIeCTB; KiacCu(UIUpOBATH
XUMUYECKUE PEaKLINH;

- chopmupoBaTh NPEACTABICHUA: O MaTepUATbHOM
€IUHCTBE MHUpA, 3aKOHOMEPHOCTAX U II03HABaEMOCTHU
SBJICHUM NPUPOJIBI;, O MECTE U 3HAYEHUU XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYMBOIO
pa3BUTUS  4YEJIOBEYECTBA: B pelieHHH  [podiiemM
9KOJIOTUYECKOM, SHEPreTHUECKOM U MUILEBOH 6e301MacHOCTH,
B Pa3BUTHUM MEJIWIHHBI, CO3JaHMM HOBBIX MAaTEpHAJIOB,
HOBBIX HCTOYHUKOB JHEPIUY, B o0ecreyeHnu




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI M OOLIEH KyNbTyphl YeloBeKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3II0POBBIO U IPUPOIHOM cpeie;

- BJIAJeThb CHCTEMOW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS (JOMTOJTHUTEIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMma, TMOpHIN3alus aTOMHBIX
opOuTaineii, xumudeckas cBs3b ("o " u "m", KpaTHBIE CBA3H),
MOJISIpHAst

KOHILIGHTpalusi,  CTpyKTypHas  (opmyna,  u3oMepus
(cTpykTypHasi, reomeTrpuyeckass (LMC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOparumble U HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CUCTEMbI),  KPHCTAUIOTHAPAThl, CTEHECHb
JIICCOIMALINY, AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPHH
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMA,
JeXalmye B OCHOBE TIOHMMAaHHMA TNPUYMHHOCTH H
CUCTEMHOCTH  XUMHUYECKHX  SIBJICHMH,  COBpPEMEHHbIE
MPEJCTaBICHUS O CTPOSHWHM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX PpEaKIIHid,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHUMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (DaKToNOrHYecKHe CBEIEHUs O CBOWCTBAX,
coCTaBe, TIOJYYCHHH H OE30MaCHOM  HCIOJIb30BaHHU
BOXHEUIIMX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHBIX MpPHUHLIUIAX XHWMHYECKOTO TIpOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHUCIOTHl, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh MPOBOJMTH PAcyeThl IO XUMHUYECKHUM (QopMyliaMm U
YpaBHEHHMSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BaHUEM




¢u3nyeckux BeNMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKAECHUIO XUMHUECKONH (hOPMYIIbI
BELIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa PEAKLIMHU, €CIM OJJHO M3 MUCXOJHBIX BEILECTB JaHO
B BHUJE pacTBOpa C ONPEHEICHHOM MacCOBOM [JOJIEH
pPacTBOPEHHOI'0 BELIECTBa MM JAaHO B M30BITKE (HMMeEeT
MIPUMECH); PacYeThl MACCOBOM MJIM OOBEMHOM /10NN BBIXOAA
IPOAYKTa pEeaKiMK; pacueTsl TEIIOBOro 3(pdekra peakiuid,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX IOHATHUH, TNPUMEHATH  COOTBETCTBYIOLIUE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX M  OpraHMYeCKMX BEUIECTB M  HUX
IPEBPALLEHUI; BBISBIATh B3aUMOCBSA3b XUMHUYECKUX

3HAHUW C TIOHATUSAMU M NPEACTABICHUSMHU  JIPYTHX
npeaMeToB A 0ojee  OCO3HAaHHOTO TOHMMaHUS |
OOBSICHEHUS] CYIIHOCTH MAaTepUalbHOIO €IMHCTBA MHpA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUU M TPUBUAIbHBIE HAa3BAaHUS BEIECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHWYeCKHX U
HEOPraHUYECKHUX COEMHEHUI; UCIOIb30BaTh XMMHUYECKYIO
CUMBOJIMKY JUIS COCTaBJI€HUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHBIX) (OpMya OpraHUYECKHX
BEIIECTB; COCTABJIATh YPABHEHMS] XUMHUYECKHX DPEaKIUil u
pacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN TOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca 3THX peakluid; peakuuid HOHHOIO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LMHKA W  QJIIOMUHUA); TMOATBEPXKIaTh  XapaKTEpPHBIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KIacCHU(UIMPOBAThH  HEOPraHUYECKUE U
OpraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITCIIbHO BBIOMPATh OCHOBAHHSI W KPUTEPHH IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTePU30BaTh COCTAB U BAKHEUIIIME CBOMCTBA BEILIECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUH (IPOCTHIC BEIIECTBA, OKCHJbI, THUIPOKCHUIBI,
COJIU; YIJIEBOAOPOJbI, MPOCThIE 3(DUPBI, CIHUPTHI, (EHOIBI,
QIBJACTU/IBI, KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOKHbBIC
3(UpBL, KUPBI, YIIEBOIbl, AMUHBI, aMUHOKHUCIIOTHI, OEIKH);
MPUMEHATh 3HAHUS O COCTAaBE M CBOMCTBAxX BELIECTB MJISI
SKCIEPUMEHTAIbHOM TMPOBEPKH THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUS XUMHYECKHX pPEAKUUNd U
MPOTHO3UPOBAHUS BO3MOKHOCTEN UX

OCYILIECTBJIEHUS;

- YMETh MOJTBEPKAaTh Ha KOHKPETHBIX MPUMEPAX XaApPAKTEp
3aBUCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHUYeCKHX
COEMHEHUI OT KPaTHOCTH M TUMAa KOBaleHTHOH cBsi3u ("o "
n "n'"), B3aMMHOIO BJIMSIHHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKYJaX; a Takke OT OCOOEHHOCTeH pealn3aiuu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHMS PEAKITUH;

- YMETh XapaKTEepPU30BaATh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM ¥ BO30Y)XJICHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 3JIeMeHTOB | - 4 mepuonoB Ilepmoanueckoit
cuctemsl /.. MenaeneeBa n ux BajJeHTHbIE BO3MOYKHOCTH,

nan

ucnoib3ys noustus "s", "p", "d-snekTpoHHBIE" OpOMTANH,




OHEPIr€TUYCCKHUEC  YPOBHHU; O00BACHATH 3aKOHOMEPHOCTHU
HW3MEHEHHS CBOMCTB XMMHYECKHUX JJIEMEHTOB U o6pa3yeMHx
MU COC,Z[I/IHCHI/Iﬁ 110 I€pruoaaM M I'pymniiam,

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
HUHTEPIpETAINN
uHpopMauu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHEHUS 3a1a4
npodeccHnoHATEHOM

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHHWE SI3BIKOBOM H  YUTATEIbCKOMN
KyJIbTYypbl KakK CpEICTBA B3aUMOJCHCTBUA  MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
HCCJIEI0BATENBCKYIO ACSATENbHOCTh MHAUBUAYAIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
MMO3HABATEJIbHBEIMU JACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HABBIKAMU TIOJYYCHHS HHPOPMALUH U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBIATh IOWUCK, AaHajiu3, CHCTEMATHU3aUHI |
UHTEPIpETANIO HHPOPMAITUN PA3TMUHBIX BUIOB U (HOpM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWs WHOpMAMu ¥ TEJIEBOM  ayAuTOpHH,
BbIOMpas ONTUMAalIbHYIO (GOpMy TMpEACTaBICHUS U
BHU3yaIu3aluu;

- OLICHHBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIu, ee COOTBETCTBUE MPABOBBIM U MOPAIBHO-
ATUYECKUM HOpMam;
- HCIOJIb30BaTh
KOMMYHUKAIIMOHHBIX

y4eOHBIMU

cpeactBa  MHGOPMALMOHHBIX U
TEXHOJIOTHI B pelIeHnn

- yMeTb IUJIJAHUPOBaTh M  BBINOJHATH XUMHYECKUUH
JKCIIEPUMEHT (IIPEeBPALECHUSI OPraHMYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJYYEHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLUU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakiuu OEIKOB; MPOBOAUTH PEAKIUHM HOHHOTO OOMEHa,
OTPENEATh CpPely BOJHBIX pPAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kKapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS; peuiaTh 3KCIIEPUMEHTAJIbHbIC 3a7a4M I10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
paBWJIaMH TEXHUKHA OE30MACHOCTH TIIPH OOpaIICHUH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyoBaHuEM;
MPEACTABISATh PE3YNbTAThl XMUMHYECKOTO HSKCIIEPUMEHTA B
(dbopMe 3amHicu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUN U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmaruu, cetb IHTEpHET U apyTHe);

- BIAJCTh OCHOBHBIMM METOJAMH HAYy4YHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKUX SIBJICHUI (HabmroieHue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJMUTH PACUETHI N0 XUMHUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKUX PEaKUUid ¢ UCIOIb30BAHUEM
(U3UYECKUX BEIUYWH, XapaKTEPHU3YIONIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIC
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyallMsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpEHUe,




KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3aIMOHHBIX
3ala4 ¢ CcoONroficHHEeM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKUA O€30IaCHOCTH, THTHEHBI, PecypcocOepekeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJQJETh HABBIKAMHU DACIIO3HABAHUS W  3AIIUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JUYHOCTH,

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M MPOBOJUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIyYE€HUE U U3YUYEHHUE CBOMCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB) C COOII0IEHUEM
npaBuia  0e30macHOro  OOpamieHus C  BEIIeCTBAMU U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH HMH(POPMAUU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHEeT U HApyrue),
KPUTUYECKH AaHAIM3MPOBATh XMMUYECKYI HH(POPMAIHIO,
nepepadbaTbiBaTh €€ M MCIOJNb30BaTh B COOTBETCTBUHU C
HOCTaBJIEHHON yueOHOH 3aaayeii;

- BJIAZIETh CUCTEMOW 3HAHMI O METOAAaX HAy4YHOTO MO3HAHUs
SIBJICHUH TIPUPOABI, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSMH IIPUMEHSATH 9TH 3HAHUSA pu
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHUM  BEIIECTB U A
OOBSCHEHUS! XMMMUYECKUX SIBJICHUH, HMEIOIIUX MECTO B
IPUPOAE IPAKTUYECKOW JECATENBbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHON KU3HU;

OK 04. DddextuHo
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJJIEKTHUBE
1 KOMaH/ge;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITENILHOCTU M
CaMOOITPEETIEHHUIO;

-OBJIQJICHUE  HaBbIKAMU  Yy4eOHO-HCCIIEe0BATENbCKOH,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBnajgeHue  YHHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl IS TEIbHOCTD:

- yMeTh IUIAHUPOBAaTh U  BBIIOJHATH  XUMHYECKHUM
SKCTIIEPUMEHT (TPEBpAIEHUsT OPTaHUYECKUX BEIIECTB IPHU
HAarpeBaHuu,

MOJy4YeHUe OSTWJIEHa W M3Y4YEHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE PEAaKIUU Ha albIETUIbl, KpAXMaJl, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEIKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB; MPOBOAMWTH PEAKIMU HOHHOTO OOMEHa,
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- IOHUMaTh W HMCIOJB30BaTh MPEHMYIIECTBA KOMaHIHOMN
Y MHIUBHUIYAJILHON pabOTHI,

- TpUHUMATh 1M COBMECTHOH  JIEATEIIbHOCTH,
OpPraHW30BBIBATh M KOOPJAMHHUPOBATH JEHCTBUS IO €€
JIOCTVDKCHHIO: COCTABIIAThH IIJIaH JICHCTBHM, PacIpeeisTh
poIM C yYETOM MHEHUW YyYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATH U BBINOJHITH PabOTy B YCIOBHUSIX
pealbHOTO,  BUPTYaJbHOTO ¥ KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBIIAATH MO3UTUBHOE CTPATETHUECKOE MOBEICHUE
B Pa3IMYHBIX CHUTYyallUsAX, HPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsgnajgcHue VHHUBEPCATHHBIMU PETYISITHBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTHX JOJEH MpHu
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- MPU3HaBaTh CBOE MPaBO U TMPaBO JAPYTUX IJojed Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYTOro 4e0BeKa;

ONpeNeNIATh Cpelly BOJHBIX PAacTBOPOB, KayeCTBEHHbIE
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelaTh SKCIEpUMEHTAbHbIE 3aJau 110
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBHM C
IpaBWIAMU TEXHUKM O€30IaCHOCTH IpU OOpallleHHuH C
BEIIECTBAMHU u 1a00paTOpPHBIM 000pyI0BaHUEM;
NPEACTaBIATh PEe3yJbTaTbl XMMHYECKOTO 3KCIIEPHUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKHH 3KCIIEpUMEHT (IIOJIy4YeHUe U U3yUeHHE CBOMCTB
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIE
peakuuyd  yIJIEBOAOPOAOB  Pa3jIMYHbIX  KJIACCOB U
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKMX BEIIECTB, PELICHUE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB) C COOIIOICHIEM
npaBui1 Oe3omacHoOro oOpamieHuss ¢  BeleCTBaMU U
nabopaTopHbIM  00OpyZoBaHUEM, (OPMYIUPOBATH IIEIH
UCCIIeIOBaHMs, TPEAOCTaBIATh B  PAa3IM4YHOM  (opme
pe3yIabTaThl SKCIIEPHUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxelicTBOBaTH

COXpaHEHHIO
OKpy)XamIlei  cpeaspl,
pecypcocOepeKeHHIO,
MPUMEHITh 3HAHHUS 00
W3MCHCHHUU KIIUMaTa,
MIPUHIIUITEI OEPEekKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

B o6nacTu 5K010rn4eckoro BOCHUTAHUA:
- c(hOpMHpPOBAHHOCTb  3KOJOTMYECKOM  KYJIbTYpHI,

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOIECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUe r1106aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

- IUIAaHMPOBAaHME M  OCYLIECTBIIEHHWE [JEHCTBUH B
OKpYKalIllel cpele Ha OCHOBE 3HAHUA LeleH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTABIISIFONIECH €CTeCTBEHHOHAYYHOW KapTUHBI MHPA, POIU
XUMUU B TO3HAHUU SBJICHUH NPUPOJBI, B (HOpPMUPOBAHUH
MBIIUIEHUSI W KYJABTYPHl JHYHOCTH, €€ (DYHKIHMOHAILHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHUYECKUX
3aad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHONICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

- YMETb co0nroaaTh IpaBuIIa HKOJIOTHYECKHU
1[e1eco00pa3HOro  MOBEJACHHUS B OBITY M TPYAOBOU
NeSITEIHHOCTH B IIETSIX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Karolield MpUPOJHON Cpelbl; YYUTHIBATh ONACHOCTh
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CUTyallMsX,

- yMeHHUe MIPOTHO3UPOBATH HeOIaronpusITHhIC
DKOJIOTHYCCKHUE MOCJEICTBUS MpeANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- paclIMpeHue OmbITa ACSTEIBHOCTH HKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKaMHU Y4eOHO-HCCIEI0BATEIBCKOM,
MIPOCKTHOM M COIMATIBLHOM eI TEIIbHOCTH;

BO3JICHCTBHS HAa JKMBBIE OpPraHU3MbI  OIPEIEICHHBIX
BEILIECTB, TOHUMAasi CMBICI TIOKa3aTelis MpeaesibHON
JIOITYCTUMOM

KOHIICHTPALINH;

- YMETh NPOTHO3WPOBATh, AHAIM3UPOBATH W OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB; HCIOJIb30BaTh
MOJyYeHHbIE 3HAHUS AJI1 NPUHATHUS TPAMOTHBIX pPelIeHUM
npoOJIeM B CUTYAIUSX, CBI3AHHBIX C XUMHEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KHUBbBIE
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAs CMBICI
noKasaTtensi TpPeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATh Ha TMpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JEHCTBHUS HAa OPTraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COIAEP)KAHUE OEH_[EOBPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHNUMMUSA»
2.1. O0beM qUCHUIIMHBI U BHAbI YUeOHOI padoThI

Bup yyeOHoii paboThI O6beM B ak. yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl T CHHUILIHHBI 72

B T.4.

OcCHOBHOE coJIep:KaHue 45

B T.4..

TEOPETUYECKOE 00yUeHUE 27
MIPAKTUYCCKHUE 3aHATUS 18

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJlepKaHUe(CoIepPKAHNE

NPHUKJIATHOTO0 MOYJIs1) !

BT. 4.

TEOpPETHYECKOe 00yUEeHNE 7

NPAaKTHYECKHE 3aHITUS -

WHJIUBHUIyJIbHBIN IPOCKT na
KOHCYJIbTallu1 2

[TpomesxyTouHas aTTecTanus B IEPBOM ceMecTpe B (hopMe IK3aMeHa 18
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2.2. TemaTuyeckuil 1J1aH U COAEPKaHUE TUCITUTIIMHBI

HaumenoBanue pa3feinoB u TeM Coneprxanue yueOHOTo MaTepuana(0CHOBHOE U PO eCCHOHATBHO- O6bem | ®opmupyem
OPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHATUS, IPUKIIAHON MOYJIb aK.qaco | ble
B KOMIIETEHIIH
u
1 2 3 4
OcHOBHOE CcOJIep)KaHNE 45
Paznenl.OcHOBBI CTpOEHUS BEIIECTBA 6
Tema 1.1.Crpoenu atoMoB | OCHOBHOE COJIep KaHNe 4 OK 01
XMMHYECKHX DJIEMEHTOB U nIpupoza | Teoperndyeckoe 0Oy4UeHue 2
XUMHYECKOHU CBSA3U CoBpeMeHHasE MOJENb CTPOSHHUS aroma. OJEKTPOHHAas KOH(QUTypamus aroma. 2
Krnaccudukamuss XUMHYECKHX OJIEMEHTOB (s-, P-, d-amementsl). BaneHTHbIC
EKTpOHBI.  BajleHTHOCTh.  DNEeKTpoHHas  NpUpoAa  XMUMHYECKOH  CBSI3M.
DNEeKTPOOTPULIATENBHOCTb.
KoBaneHtHast cBsI3b, €€ pa3HOBUJHOCTU M MEXaHU3Mbl 0Opa3oBaHUs (OOMEHHBIN U
JIOHOPHO-aKUEeNTOpHbIH). MoHHas cBsA3b. Mertannuyeckas cBsi3b. BomoposHas cBs3b.
MexMOJIEKYIISIpHBIE B3AUMOAECHCTBUSL.
W30TONBI, OCHOBHOE M BO30YXJIEHHOE COCTOSIHME aTOMa, TMOpPHAM3aIUs aTOMHBIX
opOuTasieil.
[IpakTuueckue 3aHATHS 2
IIpakTnueckas padora Ne 1. PemieHune mpakTUyYecKUX 3aJaHUN Ha COCTaBIIEHUE 2
JIEKTPOHHO-TpadpuuecKkux Hopmyi 371eMeHTOB 1—4 nepuoaos.
Tema 1.2. [lepuoanueckuii 3akoH U | OCHOBHOE COJIEpKaHUE 2 OK 01
tabmna J[.W. Menneneesa Teopernyeckoe 0Oy4eHne 2 OK 02

[lepuonnueckas cucremMa xumuyeckux snemeHToB .M. MenneneeBa. duznueckuii
cMmbicn Ilepuonmueckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUHU C MOJOKEHUEM XHMHUYECKOro 3yieMeHTa B llepumoamyeckoil cucreme.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepuommueckoro 3akona J[.H.
MenpeneeBa. Ilpornoser J[.M. MengeneeBa. OTKpPBITUE HOBBIX XHUMHUYECKHUX
3JIEMEHTOB.
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Paznen 2. Xumuueckue peakiuu

6
Tema 2.1. Tunsl xumuueckux | OCHOBHOE COJEpIKAHUE 3 OK 01
peakuuii Teopernueckoe oOydeHHE 1
Knaccudukanus U TUOBI XUMHYECKMX pEAKIUH C yd4yaCcTHEM HEOPraHWYEeCKHUX 1
BemecTB. KonuuecTBeHHble OTHOWIEHMST B XMMUU. OCHOBHBIE KOJIMYECTBEHHbBIE
3aKOHBl B XMMHUHM U pacueThl MO YPABHEHMSIM XMMMUYECKHUX peakiuil. Monb Kak
eIMHUIIa KoJIMYecTBa BellecTBa. MossipHas macca.
3aKOHBI COXpPAHEHUS MACChl U PHEPTUU. 3aKOH ABOrajpo. MoJsipHbIi 00beM ra3os.
OTtHOcHTENbHAS INIOTHOCTD I'a30B.
Peakuun koMmiuiekcooOpa3oBaHUsI C ydyacTUEM HEOPraHMYECKHX BellecTB (Ha
IpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUSA).
[IpakTHyeckue 3aHATUS 2
IIpakTuyeckas padora Ne 2. VpaBHEHUS OKHCICHHS-BOCCTaHOBICHHS. CTeneHb 2
okuciaeHus. OKHMCIAUTENb M BOCCTAHOBUTENb. OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu B IpPHUPOJE, IPOU3BOACTBEHHBIX MpOIECCax U IKU3HEAEATEIbHOCTH
opranu3MoB. OKHCIMTEIbHO-BOCCTAHOBUTEbHBIN MOTeHInan cpelpl. CocTaBieHue u
YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUN METOAOM 3JIEKTPOHHOIO
6anaHca. TUNMYHBIE HEOPTaHWYECKHE OKHUCIMTEIM M BOCCTAHOBUTENU. DIIEKTPOJIN3
pacTBOPOB M PacIlyIaBOB COJIEH.
Tema 2.2. DOnexrtponntudeckass | OCHOBHOE COIAEpKAHUE 3 OK 01
NMCCOLIMAINSA U HOHHBINA OOMEH Teopernueckoe oOydueHue 1
Teopus sanekTponauTHdeckoit auccounanuy. Peakiuu nonHoro oomena. CocraBieHue 1
peakuuii HFOHHOro oOMeHa MyTeM COCTaBJIEHUS UX IOJIHBIX M COKPAIlEHHBIX HOHHBIX
YPaBHEHHUH.
I'unponuz coneil. 3HaueHWe ruAposv3a B OMOJOTMYECKHX OOMEHHBIX MPOIECcCax.
[IpumeHeHne ruipon3a B IPOMBIIIJIEHHOCTH.
[IpakTrueckue 3aHsATHS 2
IIpakTuyeckas padora Ne 3. «Peakuuu ruposmsa. 2
HccnenoBanue cpenpl pacTBOPOB COJeH, OOpa30BaHHBIX CHUJIBHBIMH U CIa0BIMHU
MPOTOJIUTAMH, M HUX peakuuid C pacTBOpaMH IIEJIOYM M KapOoHaTa HaTpHs.
CocraBiieHHE peaKIMil THAPOIIN3A COJIEH.
Pasnen 3. Ctpoenue u cBOMCTBAa HEOPraHUYECKUX BEUIECTB 10
Tema 3.1. Knaccudukanus, | OcHOBHOE cosiepikaHue 4 OK 01
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HOMEHKJIaTypa

u CTPOCHUEC

HCOPTraHNYCCKUX BCIICCTB

Teopernueckoe obydyeHue

OK 02

[Ipenmer HeopraHnueckOM XUMHUH. B3anMMOCBA3b HEOPraHWYECKUX BEILECTB.
Knaccudukanus Heopranmyeckux BemiecTB. lIpocTble U CIIOKHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJOXHBIX BEHIECTB (OKCHIbI, THUIPOKCHUIBI, KHUCIOTBI, COJIH).
HomMmeHnkiiatypa M Ha3BaHHE HEOPraHMYECKUX BELIECTB MCXOAS W3 UX XUMHUYECKOHN
(OpMyIIBI WM COCTaBICHUE XMUMHYECKON (DOpPMYITbI MCXOMs M3 Ha3BaHHS BEIICCTBA
10 MEXTYHAPOIHON WM TPUBHAIIBHON HOMEHKJIATYpE.

Me:xmornexyispHble B3auMoaencTBusa. Kpucramioruaparsl. ArperaTHble COCTOSIHUS
BemlectBa. Kpucramnmyeckue u amopduble BemecTBa. THUIBI KPUCTAUIMYECKUX
pemeTok (aroMHas, MOJICKYJIIpHas, HWOHHAs, MeTa/uInueckas). 3aBUCUMOCTH
(u3MUeCKUX CBOWCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW pemeTku. [IpuunHbl
MHOT000pa3usl BEIICCTB.

CoBpeMeHHbBIE MPEJCTaBICHUS O CTPOCHHHM TBEPIbIX, XKUAKUX M Ta3000pa3HbIX
BemecTB. JKukue KpucTalibl.

HpaKTI/I‘leCKI/Ie 3aHATUA

IIpakTnueckas padora Ne 4. Pemenue 3aiay Ha pacyeT MaccoBOW J0JIM (Macchl)
XUMHYECKOT0 3JIeMEHTa (COeIMHEHUs1) B MOJIEKyJie (CMecH).

Tema 3.2. OU3UKO-XUMHAYECKUE

CBOMCTBA
BEIIECTB

HCOPTaHNYCCKUX

OcHOBHOE coJiepKaHNe

TCOPCTI/I‘leCKOG 06yquI/Ie

N

Mertannel. O6mue Qu3uyeckre M XUMHUYECKHE CBoOicTBa MeTauioB. CrocoObl
MOJIy4YEHHUsl. 3HAUEHUE METAJUIOB U HEMETAUIOB B NPHUPOAE MU JKU3HEIEATEIBHOCTH
yeyioBeKka UM opraHusmMoB. Kopposusi MeTamioB: BUIbl KOPPO3UHU, CHOCOOBI 3aIIUThI
METAJIJIOB OT KOPPO3HH.

Hemeramnpl. O0mue ¢uznueckue U XUMHUECKHE CBOMCTBA HEMETAIUIOB. TUIMMYHBIE
coiictBa MetaiioB IY— YII rpynn. Knaccudukanus u HOMEHKIaTypa COeAMHEHUH
HeMeTalsI0B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

XVUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCHIOB,
THUIPOKCUIOB, KHUCJIOT, cOJed U JAp.). 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
IIPOCTBIX BEIIECTB, BOAOPOAHBIX COEAUHEHNH, BBICIINX OKCUIOB U TMIPOKCH]IOB.

OK 01
OK 02

[IpakTrueckue 3aHsATHS

IIpakTnueckas padora Ne 5 «CBolicTBa METAJIJIOB U HEMETAIIJIOBY.
HccnenoBanne (U3MYECKHMX M XMUMHUYECKMX CBOWCTB METAJJIOB M HEMETAJUIOB.
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Pemenne OKCIICPUMCHTAJIBHBIX 3aJga4d II0 CBOMCTBAM XHMMHMYECKHMM CBOMCTBaM
MCTAJIJIOB, ITO PACIIO3HABAHUIO U IMOJTYYCHHUIO COCIMHCHUI METAIIOB M HEMETAJIIOB.

Tema 3.3. [IpounsBoactBo | OCHOBHOE COJIEpIKaHKUE 2 OK 01
HEOPraHM4eCKUX BemiecTB. | Teopetnueckoe oOyyeHue 2 OK 02
3HaueHne U IPUMEHEHUE B ObITY U | O0IIMe TPEACTaBICHUS. O TPOMBINUIEHHBIX CIIOCO0AX IMOJNYYCHUS XHUMHIECKUX 2
Ha MPOU3BOJICTBC BELIECTB (Ha IpUMEpE MPOU3BOACTBA AaMMHUAKa, CEPHOM KUCIIOTHI).

UYepnas u nBetHas Meramryprus. IIpakThyeckoe NpUMEHEHHE DJIEKTPOJIA3a U

IIOJIyYE€HHUSI ULIEJIOYHBIX, IIEJOYHO3EMENbHBIX METAUIOB U altoMuHMs. CTEKIO U

CHWJIMKaTHAsI IPOMBIIIJIEHHOCTb.

[Ipo6iema 0TX0/10B U NOOOYHBIX IPOAYKTOB.
Pasnen 4. CtpoeHue u CBOMCTBA OPraHUYECKUX BELIECTB 14
Tema 4.1. Knaccudukanus, | OCHOBHOE coJiep)KaHue 4 OK 01
CTPOEHHE u HoMmeHknarypa | Teoperuueckoe oOydyeHue 2
OpPraHNYCCKUX BCIICCTB [Ipeamer oprannueckoil xumun. B3auMocBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 2

BEILIECTB.

XUMHYECKOE CTPOCHUE KaK MOPAJOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HUX

BaJICHTHOCTU. OCHOBHBIE MOJOXKEHUS TEOPUU XUMHUYECKOI'O CTPOCHMSI OPraHUUECKUX

coequHeHnii A.M. byrnepoBa. YTiepoaHBII CKEIET OPraHUYECKOM MOJIEKYJIBI.

MonekynsipHble W CTPYKTypHBIE (pa3BEpHYThHIE, COKpAIIECHHbIE) XUMUYECKHE

¢dopMysbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHMYECKOI'O CTPOEHHS MOJEKYI.

WN3omepust u u3zoMmepsl (CTpyKTypHas, reoMeTpuueckas (LUC-TpaHC-U30MEPHUS).

KpaTHOCT XMMHUECKOH CBS3H.

[lonstue o ¢ynkumonanpHoil rpymnme. ITpuHuMNBI KiIaccupuKaUU OPraHUYECKHUX

coequHEHUl. MexnyHapoiHas HOMEHKJIATypa U INPUHUOUIBI HOMEHKJIATYpPBI

OPraHUYeCKUX COCTUHEHUH.

[IpakTryeckue 3aHsATHS 2

IpakTnyeckass padora Ne 6. HomeHkmarypa OpraHWYeCKUX COCTUHEHUI 2

OTIENbHBIX  KJIAacCOB  (HACHILICHHBIE, HEHACBHIIIEHHBIE M  apOMaTHYECKHE

YTJI€BOAOPOAbI, CIIUPTHI, PEHOJIBI, alTbIAETUbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHHE TIONHBIX W COKpPAIEHHBIX CTPYKTYPHBIX (OPMYIT OpPTaHUYECKUX
BCIICCTB OTACJIBHBIX KJIAaCCOB, MCIIONB3ysA HMX HAa3BaHHA 110 CUCTEMATHUECKON
HOMeHKIaType. PacueTsl mpocteiimeld ¢opMynbl OpraHUUYeCKOW MOJEKYIbI, UCXOS
13 DJIEMEHTHOTO cocTana (B %).
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Tema 4.2. CBoiicTBa OpraHMYECKUX
COCIMHEHU I

OcHOBHOE COJACPIKAHUC

Teopernueckoe o0ydeHue

DU3UKO-XMMHUYECKUE CBOMCTBA OPraHHYECKMX COCAMHCHHUH OTICIBHBIX KIIACCOB
(ocobeHHOCTH KiTaccH(DUKAIMM ¥ HOMEHKJIATYphl BHYTPH KJlacca; FOMOJOTHYCCKUN
psn u obrias Gopmysa; u3oMepus; (pU3MYECKUE CBOWCTBA, XMMHUYECKUE CBOWCTBA;
CHIOCOOBI TOJTyUYEHUS):

— MpeaenbHble yriaeBoaopoabl. ['opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB
TEIUIa B TMPOMBIIUICHHOCTH © ObITy. CBOICTBAa NPHPOAHBIX YTIIEBOAOPOJIOB,
HAaXO0XXJEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HEMNpeIeTabHble U apOMaTHYEeCKHUE yriieBoAopoAsl. [lommMepusanus 3TWIIEHA Kak
OCHOBHOE€ HAIIpaBJIICHUE €r0 HCIOJb30BaHUA. ['OpeHue aneruiieHa KaKk HMCTOYHMK
BBICOKOTEMITIEPATYPHOTO IJIAMEHU ISl CBAPKHU U PE3KU METAILJIOB;

— KHUCJIOpPOJICOACpIKAIUe COSAMHEHUsT (CIUPTBI M TpOoCThie A(upbl, (EHONIBI,
aJIbACTUAbI U KCETOHBI, Kap60HOBI)Ie KHUCJIOTBbI U HUX HpOI/I3BOILHBIe). HpaKTqucxoe
MPUMEHCHHUE STHJICHIJIMKOJIS, TiulepuHa, ¢enona. Ilpumenenue Qopmanbaeruna,
areTanbJaeruaa, YKCYCHOM KHCIOThl. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Moro1ue cBOMCTBa MBLIA;

— a30TCOJIEpXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanusi 1 0cOOCHHOCTH OpPTaHMYECKHX peakiuil. PeaknuoHHBbIC EHTPHI.
Papukanel. IlepBoHayanbHble MOHATUA O THUIIAX M MEXaHU3MaX OPraHUYECKHUX
peaKkuuid.

HpaKTI/I‘ICCKI/IC 3aHATUA

IIpakTnueckas pabGora Ne 7. «llonmyueHue MeTaHa W HM3y4y€HUE €r0 CBOMCTB
(ropeHue, OT-HOIIEHHME K OpOMHOHM BOJe M pacTBOpPY IepMaHraHara Kaius),
HOMEHKJIATypa aJKaHOB

OK 01
OK 02

Tema 4.3. Opranuueckue BelecTBa
B OJKU3HEAEATENbHOCTH YeJIOBEKa.

OcHOBHOE coJiepKaHue

TCOpCTI/I‘-ICCKOC 06y‘~ICHI/IC

OK 01
OK 02

18




HpOI/I?)BOI[CTBO u IIPUMCECHCHUEC
OpPraHu4CCKux BCIICCTB B
IMPOMBIINIJICHHOCTH

buooprannueckue coenunenus. [Ipumenenue u OuosOrMyeckas poiib YrIEBOJIOB.
OxucneHwe yrieBoJOB — UCTOYHUK OJHEPIHMHM KUBBIX oOpraHu3moB. Oomactu
MpUMEHEHUsT aMUHOKHUCIOT. [IpeBpamienust OelKOoB MUIIM B  OpraHu3Me.
buonornueckne Qynknum OenkoB. buonormyeckue GyHKIMU KUpoB. Poib
OpraHMYECKO XMMUU B peUICHUH MPOOJIeM MUIIEBON 0€3011aCHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB M crpoeHue. CrtpoeHue HykineoTuaoB. Cocras
nykiaenHoBbix  kuciotr  (JHK, PHK). Pomp  HyKJIEMHOBBIX  KHCIOT B
KU3HEICSITEIIbBHOCTH OPTraHU3MOB.

[Ipon3BO/ICTBO OpraHMYECKUX BEUIECTB: IPOU3BOJCTBO METaHONIa, MepepadoTKa
HedTu. [Tomud THIIEH KaK KPYIMHOTOHHAXHBIA MPOIYKT XUMHUYECKOTO MPOU3BOJICTRA.
[Ipumenenue stmiieHa. [Ipon3BoACTBO U MpUMEHEHUE KayuyyKa U PE3UHBI.
CunTeTHYeCcKHe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, cBOWCTBaA. [IpakTHieckoe
WCIIOJIb30BaHNWE BOJOKOH. CHHTETHYECKHE TUICHKHM: U30JSALUS MAJi1 MPOBOJIOB,
MeMOpaHBbI JUIsl ONIPECHEHUS BOJIbI, 3alIUTHBIC IJICHKH IS aBTOMOOMJIEH, MJIACTBIPH,
XUpyprudeckre mNoBs3kH. HoBbIE TEXHOJIOTHMU JAIbHEWIIEro COBEPIIECHCTBOBAHUS
MOJIMMEPHBIX MaTEPUATIOB.

Ponb opranunyeckoil XuMuu B pelIeHUH MPOOJIeM SHEPreTHUECKON 0e30MacHOCTH, B
Pa3BUTHH MEIUITMHBI, CO3JJaHHHM HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHUKOB JHEPTUU
(ampTEepHATHBHBIEC HICTOYHUKH YHEPTUN).

Paspnen 5. Kunernueckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEaKII

Tema 5.1. Kunetnueckue
3aKOHOMEPHOCTHU MIPOTEKAHUS
XUMUYECKUX PEaKIU

OcHOBHOE coaepKaHuE

Teopernueckoe obyueHue

Xumnueckue peakiuu. Krnaccupukanus XUMHUYECKHX peakuuid: 1mo ¢a3zoBoMy
coctaBy (FOMOT€HHbIE M TE€TepOTEHHbIE), IO UCHOJIb30BAHUIO KaTanau3aTopa
(KaTaJUTUYECKHE U HEKATATUTHYECKUE).

CkopocTh peaklvd, €€ 3aBUCHUMOCTh OT Ppa3IMYHBIX (DAKTOPOB: MPUPOJIBI
pearupyoomux BeUIECTB, KOHIEHTPAlMM pPEArupyrOLIMX BEIIECTB, TEMIIEPATYPbI
(npaBuno  Baut-T'odda), mnmomaan peakHMOHHONM  NOBEPXHOCTH, HAJIWYHS
Karaiau3aropa. Poip kaTann3aTopoB B IPUPOJE U MPOMBILUIEHHOM IIPOU3BOJICTBE.
OHeprusi akTuBalMU. AKTUBMPOBAaHHBIN KomIulekc. KarammsaTtopel u kataims. Pons
KaTaJnu3aToOpOB B IPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

NINNIW

OK 01
OK 02

Tema 5.2. TepmonnHamuyeckue

OcHOBHOE coaepkaHue

OK 01

19




3aKOHOMEPHOCTH nporekanus | TeopeTuiyeckoe oOydeHne 1 OK 02
XUMHUYECKHUX peakuui. PapHoBecue | Kitaccupukanusi XUMHUYECKHX PEAKIIHA: 10 TerioBoMy 3P QekTy (IK30TepMHUUYECKHE, 1
XUMHUYECKUX PEAKITU SHJOTEPMUUYECKHE), IO oOparuMocTu (0oOpaTtuMble W HeoOpatumbie). TerioBbie
3¢ dekThl XUMHUYECKUX peakiuil. Tepmoxummueckue ypaBHeHUs. OOpaTUMOCTh
peakuuii. XUMHUYECKOE PaBHOBECHE U €r0 CMEUICHHE MOJ ACWCTBUEM pPAa3IUYHBIX
(akTopoB (KOHIIGHTpAlHMs PEareHTOB WJIM TPOAYKTOB pEaKlHUd, JIaBICHHE,
TeMIeparypa) A1 CO3JaHUSl ONTHUMAJBHBIX YCIOBHUH NPOTEKAaHUS XHUMHUYECKHUX
IIPOLIECCOB.
[TonsTre 00 >HTANBIIMK U SHTpoNHH. DHeprust ' mo6ca. 3akon ['ecca u cnencTBus u3
Hero. Posb cMmenieHus paBHOBECHS B TEXHOJOTMYECKHX mpoueccax. [Ipunuun Jle
[Mlatenbe. BausHue pa3znuuHbix (AKTOPOB HAa M3MEHEHHE PABHOBECHUS XMMHUYECKUX
peaKuuid.
Paznen 6. JluciepcHbie CUCTEMBI 3
Tema 6.1. Jucniepcubie cuctemsl U | OCHOBHOE COJIEpKAHUE 1 OK 01
(akTOphI UX YCTOMYHUBOCTH Teopernueckoe obydyeHue 1 OK 02
Hucnepcusie cucrembl. Kosonaasie cucteMbl. VICTHHHBIE pacTBOPBI. 1 OK 07
PactBopenne  kak  ¢usuko-xumuueckuii  mpouecc.  PactBopel.  CriocoObl
MPUTOTOBJIEHUSI PAcTBOpPOB. PacTBopumocTth. MaccoBas 10Jif  pPacTBOPEHHOTO
BemlecTBa. [IpeaenbHO AOMYCTUMBIE KOHIIEHTPALMM U MX HCIIOJIb30BAHUE B OLIEHKE
9KOJIOTMYECKOM 0€3011aCHOCTH.
Knaccubpukanus nucnepcHbix cucteM 1o coctaBy. CtpoeHue U GakTOpbI
YCTOMYMBOCTH JHUCIIEPCHBIX CHUCTeM. Pacro3HaBaHuWe WCTUHHBIX PacTBOPOB,
KOJUIOMJHBIX pPAacTBOpPOB U TpyOoaucnepcHbix cucteM. CTpoeHHe MHUIIETUIBL.
PaccenBanue cBera mpM TPOXOXKIEHWU CBETOBOTO TIydyka dYepe3 ONTHYECKHU
HEOJHOPOAHYIO cpeny (3ddexra Tunaans).
Tema 6.2. WccnenoBanne cBOMCTB | OCHOBHOE COJIEpIKAHKE 2 OK 01
IOUCIIEPCHBIX — cucTeM il uX | [IpakTuyeckue 3aHATUS 2 OK 02
UJIEHTU(DUKAIIIK IIpakTnyeckas padora Ne8. «lccrenoBanue TUCTIEPCHBIX CUCTEM). 2
[IpuroroBneHne © W3y4YEHHE CBOWCTB JAHCIEPCHBIX CHCTEM pAa3HBIX BHUJOB:
CYCIICH3UH, AMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOWCTB HMCTUHHBIX H
KOJUIOMIHBIX PACTBOPOB, BHISIBJICHHE OCHOBHBIX PA3IMUUN MKy HUMHU.
Pasznen 7. KauecTBeHHbIE peakiinyd 0OHAPYKEHHS] HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB 3
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Tema 7.1. Oo6napyxenue | OCHOBHOE COJIEp)KaHHE 1 OK 01
HEOpPraHWYeCKUX  KaTUOHOB U | Teopernyeckoe oOy4eHHE 1 OK 02
aHUOHOB KauecTBeHHBIE  XMMHYECKHE  pEaKIUH, XapakTepHble [  OOHApyKEHHUs 1

HEOpPraHUYECKUX BEUIECTB (KaTMOHOB U aHMOHOB). CocTaBlieHUE ypaBHEHUHN peakuuil

oOHapyxeHHs KaTHOHOB [-VI rpymnm u aHWOHOB, B T.4. B MOJICKYJISIPHOM U MOHHOM

dhopmax.

Peakuuu oOHapyXeHHS HEOPraHUYECKUX BEUIECTB B  pealbHBIX OO0OBEKTax

OKPYKaroIlEe Cpeibl.
Tema 7.2. OO6HapyxeHue OcHOBHOE CcOJIep)KaHNE 2 OK 01
OpPraHMYeCKHX BEIIECTB IIpakTHYecKHE 3aAHATHSA 2 OK 02
OTIENBHBIX KJIACCOB C IIpakTuyeckas padora Ne9. KadecTBeHHBIE XUMHUYECKUE PEAKIMH, XapaKTEPHBIC 2
MCIOJIb30BAHNEM KaYCCTBCHHBIX Uit oOHapyXeHHsl OTAEIbHBIX KJIAaCCOB OPraHUYECKHX COEIUHEHMI: (HEeHOIIOB,
peaKHI/Iﬁ aJIbJICTUIOB, Kpaxmaia, chyCHoﬁ KHCJIOTBI, aMUHOKHCIIOT U JP.

Jlenarypanus GeJlKOB NPU HATPEBAHHH, [[BETHBIC PEAKI[UU OEIKOB.

CocTaBiicHHE KAUeCTBEHHBIX PEAKIUi OOHApYKEHHUS OPTaHHYECKUX COCTUHCHHM

OTJICNbHBIX KJIACCOB.
IIpodeccHoHaIbHO-OPHMEHTHPOBAHHOE cojlep:KaHue (co/lep:KaHie MPUKJIATHOI0 MOIYJIA) 7
Pasznen 8. Xumust B ObITY ¥ MPOU3BOJICTBEHHOM NIESTENHHOCTH YEIOBEKa 1
Tema 8.1. Xumuss B ObiTy u | OCHOBHOE COJEp>)KaHUE 1 OK 01
IIPOU3BOJACTBEHHON JeATeNbHOCTH | TeopeTndyeckoe o0yvueHue 1 OK 02
YyeJIoBeKa DKkojoruveckas 0e30MacHOCTh ITOCIICJACTBUH OBITOBOM W MPOM3BOJICTBEHHOM 1 OK 04

NeSITeIbHOCTH YEJIOBEKa, CBA3aHHAs C IepepaboTKOi BEIIecTs. OK 07
Paznen 9.1. MccrnenoBanne u XuMHUECKUN aHANIN3 00bEKTOB Orochepsl 6
Tema 9.1.1. OcHoBbl | OCHOBHOE COJIep )KaHNE 1 OK 01
nabopatopHoit MPAKTHKU B | Teopernueckoe oOydeHue 1
poeCCHOHATTFHBIX JTa00paTOpHsIX

JlaboparopHass mocyna ¥ XuUMHUYeckHe peakTuBbl. (OCHOBHBIE TabOpaTOpHBIE 1

onepanuu. Jlaboparoproe obopynoBanue. TexHrka 6€30MaCHOCTH M MPaBHIa padOThI

(moBeneHMs1) B 1abOPATOPHH.
Tema 9.1.2. Xumunyecknil aHanu3 | OCHOBHOE COAEpP/KaHNE 2 OK 01
npob Boze! Teopernueckoe oOydeHue 2 8§ 83
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Knaccudukanus npo0d BOABI MO BHAY W HAa3HAYCHUIO, UCXOAS M3 €€ XUMHYECKOTO
cocraBa. OpraHoJIeITUYECKUE CBOMCTBAa (3amax, MpPO3payHOCTb, I[BETHOCTD,
MYTHOCTh) BOZBI. KHCIOTHOCTP M IIEIOYHOCTH BOJBL. pH cpembl M MeTOnnl ee
ompenaeneHusi. JKecTKOCTh BOABI M METOABI e¢ ompereneHus. CyIHOCTh MeToaa
TUTPOBAHUS.

Bunel sxecTkocTH BOJbI (BpEMEHHas U NOCTOsIHHAs). JKecTKOCTh BOJbI KaK MpUYMHA
BBINIQJICHUS OCAJIKOB MJIM O0Pa30BaHUS COJICOTIIOKCHHM, UMEIOIIMX MECTO B OBITY H
Ha TIPOU3BOJICTBE.

CocTaB coJiei, BBI3BIBAIOIIMX JKECTKOCTh BOJBI. XHUMHYECKHE IPOIIECCHI,
YCTpaHﬂIOHII/Ie KECTKOCTb BOIEbI. ypaBHeHI/Ifl XUMHUYCCKUX peaKqu/'I,
WUTIOCTPUPYIOIIUX ~ TPOLECChl, MPOUCXOJIINE TPU YCTPAHEHUH IHKECTKOCTH.
VYcerpanenue BpPEMEHHOM IKECTKOCTH OBITOBBIMH M XUMHUYECKUMH CIIOCOOAMH.
CrniocoObl ycTpaHeHHs TOCTOSITHHON KECTKOCTH.

Tewma 9.1.3. Xumuueckuit OcHoOBHOE coJiep>KaHNe OK 01
KOHTPOJIb ~ KayecTBa IPOAYKTOB TeopeTnaeckoe obydcHpe OK 02
MUTAHUS OK 07

KauecTBeHHBIH ~ XMMHMYECKMH  COCTaB  NOPOAYKTOB  NHUTaHus.  Beliectsa,

¢danbcupuIUpyomye NpOAYKThl NMUTAHUS, U BEIIECTBA, 3arps3HSAIONIME MPOTYKTHI

nutanus. OnpeneneHue 3arpA3HAOIIMX XUMUUECKHX BEIIECTB B IPOJYKTaX MUTaHUS,

OnpejiefieHue BEIIECTB, HE 3asiBJICHHBIX B COCTaB€ MPOAYKTOB IHUTAHUS.

Oprannyeckrue W HEOPraHMYECKHUE BEIECTBA, BXOMIAIIME B COCTaB IPOIYKTOB

MUTaHUSL.
Tema 9.1.4. Xumunueckuii ananus | OCHOBHOE COAEpKaHUE OK 01
po0 MOYBHI OK 02

Teopernueckoe oOyueHue OK 07

Knaccudukanus noys mo BHAY M Ha3HAUYEHHIO, UCXOJS U3 XMMHUYECKOTO COCTaBa.
WNnentudpukanuss npoObl TMOYBBI MO €€ XUMHUYECKOMY COCTaBy, OIMCAaHUE
BO3MOKHOCTEH €€ MPUMEHEHUSI.

TpeboBanust K KauecTBY MOYBBI Pa3IMYHOrO HazHaueHus. Omnucanue ocoOeHHOCTEH
WCIOJIb30BaHHUS MOYB B 3aBUCHMOCTH OT THUIIOB, CIOCOOBI YIIYYILIEHUS! KaueCTBa M0YB
B 3aBUCHMOCTH OT Ha3HAYECHHS.

OO6nacTH  HCMONB30BAaHUSI  OPraHUYECKUX  yAOOpeHMH B 3aBUCHUMOCTH  OT
KayecTBEHHOro cocraBa. OnucaHue OpraHMYecKuX yAO0OpeHMH M MX NMPUMEHEHHE B
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3aBUCHUMOCTH OT COCTaBa IIOYBEI U €€ PAa3HOBUIHOCTH.

Tema 9.1.5. UccnenoBanue OcHoBHOE coJiepKkaHne 1 OK 01
00beKTOB OroCheph! Teopernueckoe oOyueHue 1 OK 02
OK 04
XUMUYECKUH COCTaB KOMIIOHEHTOB OMOCQEphI: 3¢MHOM KOPBI, THIPOChEpHI, 1 OK 07
aTMOC(epbl 1 OPraHHYECKOTO BENIECTBA
[TpoMesxyTouHas aTTeCTalus 10 JUCLIUILTHHE (9K3aMCH) 18
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIUY TIPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI
3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY 06ecneqenmo

Peanuzanust mporpamMmbl AMCUMIUIMHBL TpeOyeT Hamuyus ydyeOHOW mabopaTopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

1) HOYTOYK, KOMIbBIOTEP, MYJIbTUMEAUNHBIA MPOEKTOP, FKPaH, CTOJN KOMIIbIOTEPHBI,
npuHTEp Ja3epHbli, MOV, rpadonpoekTop, XuUMHUYECKas MHUKporadbopaTopus, TUGPOBOM
KOJUIEKIIMM, HaOOpbl pEaKkTHBOB, XUMHUYECKass IOCYyJa, JIEMOHCTPAllMOHHBIN

XUMUH,

MHUKPOCKOII,

XUMHYECKUN CTOJI, IKAa(bl, CTEH Ibl, AUCTUILISATOP U APYroe 000pyI0BaHHE.

1. 3aKOHBI ¥ OHATHUSA XUMUU. 16. MeTaiuisl.

2. Jluccoruarusi. 17. KucioTtHble 10XIH.

3. Yruepon. 18. Biusuue 3TaHoia.

4. Asor 19. AnKorois.

5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.

6. IIpon3BOACTBO aMMHUaKa 21. Ilonumepsl.

7. AmOMUHUI. 22. ®epMeHTHI.

8. XKeneso. 23. BuraMuHBbL.

9. Kak npuMupHuTh METAILTyprHIO C IPUPOION? 24. T'opMOHBI.

10. Cruprtsl, heHOITBI 25. Bona.

11. Anpneruanl, KETOHEI. 26. Ilonumepsl U BOJIOKHA

12. KapOoHOBBIE KUCIIOTHI. 27. YKcycHas KUcaoTa

13. Vrunesonsl. 28. XUMUS MMUIIH.

14. Amunoxkucnotsl. benkn. 29. Yto MBI mbeM? (XUMHUSI HAITUTKOB)

15. AmuHsbl. 30. Xumust BOKpYT Hac.
DJIeKTPOHHBbIE YPOKH H TeCThI (HA IUCKAX):

1. Ctpoenue atomos

2. THUITBI XMUMUYECKHX CBSI3EH.

3. Tlepuoauueckuii 3aKOH U CTPOEHHE aTOMA.

4., 3aK0HBI XUMHUH.

5. Okcumpl HEMETaIUIOB M METAIIIOB.

6. KucnoTsl, knaccuHKaiys, TUCCOLUALUSL.

7. CBolicTBa OCHOBaHHIA.

8. Coemunenus yriepoaa. MI3BeCTHIKOBBIE MOPObI, 3HAYEHHUE.

9. T'umc.

10. Oxcun xpemuns. Crekio.

11. MeramsL.

12. Meransl, pacipocTpaHeHue, MONydEHHE, CBOWCTBA.

13. Vraepon, annorponus.

14. Yronenas kucnora.

15. Cwmecn Bemects.

16. Ankansl, roMonorudeckuii psj, cBOHCTBA, IPUMEHEHHE.

17. Dtunen — nenpenenbHbIi yrieBoaopoa, crpoenue. CBoCTBA.

18. MMonusTunen u Apyrue NIaCTHKHU.

19. AnerusieH u ero cBo¥cCTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI
[IpeseHTanmu:



20. TIpupomHbie HCTOUYHUKH YIIIEBOJOPOIOB.

21. Vrons. HedTs 1 ee cBoiicTBa.

22. Criuptel. MeTason u stanoi. CBoiCTBa, 3HaYEHHE.

23. KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH CBONCTB, JUCCOIUALIHS.
24. Mbina v 1eTepreHTsl.

25. Dupsl, monyyeHue, HEKOTOPbIE CBOMCTBA.

26. JKupsl, cTpoeHue, CBOKHCTBa

27. CtpykTypsl GENKOB.

28. Kpaxman.

29. Llemmonosa.

30. Vraeponsl. I'moko3a. ®pykrosa. CTpyKTYphl OEJIKOB.

31. Mynbrumenuitnas oOyyarorias nporpamm «1C: Penetutop. Xumusy,
YuebHbie TaOIHIIBI

1. KomrmutekT Tabnun «OpraHu4YecKue BEIIeCcTBay.

2. KommuiekT TabuuIl 1o HEOpraHu4ecKon XUMUH.

3. Kommekr Tabnun « X¥MHS B CEIILCKOM XO3SUCTBEY

PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHbIE HCTOYHUKH:

1. Xumus: yuebuuk mis CI1O / FO. A. Jle6enes, I'. H. ®anees, A. M. Tony6es, B. H. [llanosai;
nox oomr. pex. I'. H. @aneeBa. — 2-e usn., mepepad. u qom. — M. : U3garenscTBo FOpaiit, 2021.
— 427 ¢. — (ITpodeccuonansuoe odpazosanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlomoJiHuTeIbHbIEe HCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpaxxkHeHus no oOmel xumuu: yued.-npakt. nocoodue g CIIO / H.
JI. T'nunka; mox pen. B. A. TlonkoBa, A. B. babkoBa. — 14-e uzn. — M.: U3znatensctBo FOpaiit,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™Msl pemeHus 3aj1a4 1 TecTsl: yueoHnoe nocooue st CI1O /
H. H. Oneiiaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumus. [Ipaktukym: yue6.-npakt. nmocodue ans CI1O / C.

H. Cmapeirun, H. JI. barnasen, U. B. daiinakoBa. — M. : U3natensctBo HOpaiit, 2020. — 414
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03577-3.
https://www.biblio-online.ru/book/DA158284-5FE7-4917-941A-208F04251BDE

4. Tynukus, E. 1. Xumus B cenbckoM xozsiictse: yueobnoe nocobue aist CI1O / E. . Tynuxu.
— 2-e w31, ucnp. u jgon. — M.: U3mparensctBo KOpaiit, 2021. — 184 ¢. — (IIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JleBunkuii, M.M. Jlo6po moxanoBaTh B XUMHIO!. [DJIEKTPOHHBIA pecypc] — DIEKTPOH. JaH.
— M. : WMsparensctBo "JlaGopatopus 3Hanmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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3.2 MHudpopmanuoHHbie u uUpoBbIE TEXHOJOrMH (MpPorpaMMHoOe olecrneyeHue,
coBpeMeHHbIe TMpodeccuoHaIbHbIe 0a3bl AAaHHBIX W HMH(pOPMAUHMOHHBIE CIPABOYHbIE
cHCTeMbl)

VY4yebHas IUCUMIUIMHA TPEIyCMaTpUBAaeT OCBOCHHE HH()OPMAIMOHHBIX U IH(PPOBBIX
TexHosiorui. Peanuzanus nudpoBbIX TEXHOJOTUI B 00pa30BaTEIbHOM MPOCTPAHCTBE SIBJISAETCS
OMHOW M3 BaXHEWmMX 1eneil  oOpa3oBaHusi, Jaroliell  BO3MOXKHOCTH  pPa3BHUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylMX BBICOKOKBAJIM(HUIMPOBAHHBIX
CTIELUAIACTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HAaBBIKOB 3()(PEKTUBHOrO peleHUs
3agad  MpOo(ECCUOHATIBHOIO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3UYHbIX BHUJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHue HUQPOBBIX TEXHOJOTHH B
paMKax JaHHOW JUCHMIUIMHBI (MOZYJS) OPHEHTUPOBAHO HA CIIOCOOHOCTh O€30MacHO H
HQJIeKaAIllUM  00pa3oM IojyyaTh JOCTYI, YIOPaBiIsATh, HMHTEIpPUPOBaTh, OOMEHUBATHCH,
OLIEHUBATh W CO3JaBaTh HH(GOPMAIMIO C TIOMOIIBIO IH(PPOBBIX YCTPOHCTB M CETEBBIX
TexHosioruii. dopmupoBaHue HUPPOBOKH KOMIETEHTHOCTH Ipejnojaraet paboTy C JaHHBIMHU,
BJIaJICHHE WHCTPYMEHTAMH JJIsi KOMMYHUKAIINH.

3.2.1 DJIeKTPOHHO-0UO0JIMOTEYHASI CUCTEMBbI M 0a3bI IAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciayr ot 10.03.2020
Ne BB CVY 437/20/25 (CereBas aneKTpoHHAs OMOIMOTEKA)

2. DuekTpoHHO-OMOIHOTeUHas cucrema wu3zarenbcrtBa «Jlampy (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JIOCTYyIMa K 3JIEKTPOHHBIM u3aanusim OO0
«M3narenscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DraexTpoHHO-OMOIMOTEUHass cucTtema wm3aatenbcTBa «Jlamby» (https://e.lanbook.ru/)
(loroBop Ha OKa3zaHUE YCIYr IO HPEAOCTABICHHUIO JIOCTYyNa K 3JEKTPOHHBIM M3aaHusm OO0
«U3narensctBo Jlauby ot 06.04.2023 Ne 2)

4. ba3za naHHBIX 3JIeKTPOHHBIX MHpopMannoHHbIX pecypcoB @T'BHY ITHCXbB (norosop
o O0EeCHeueHnI0 JIocTyna K 3JIeKTpoHHbIM HH(popmannoHHeIM pecypcam OI'BHY INHCXb
yepes TepmuHan yaanennoro aoctyna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOMMOTeuHass cuctema  «AgriLiby  @®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (momonHUTENBEHOE COTNIANICHHE HA MpeAocTaBieHue qoctyna ot 13.04.2023
Ne 6/H k JIniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHast 6ubnnoreyHas cucrema «HanmonanbHbIM 1UpPoBOI pecypc «PykoHT»:
Komnekmuu «ba3ossiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBoy» (https://rucont.ru/) (orosop
Ha OKa3aHue YCIyrT Mo npeaocTaBieHuo foctymna ot 04.04.2023 Ne 2702/6n22)

7. 000 «3nexrporHoe n3narenbctBo KOPAUT (https://urait.ru/) (1oroBop Ha okazaHue
yCIyr MO TpeAOoCTaBICHHIO JocTyna K oOpaszoBatenbHoi minatgopme OOO «DnekTpoHHOE
m3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMONMoTeyHass cucrema «Bepranckmii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTIOIB30BaHMe pousBeaeHH oT 26.03.2020 Ne 14/20/25)

9. baza nmamnpix HOb «HammonanbHas snekrpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakmoueHur k HOb u nmpenocraBnennu nocryma k oosekram HOb ot 01.08.2018
Ne 101/HOB/4712)

10. CornamieHre o COTPYIHHUYECTBE MO OKa3aHHMIO OMOIMOTEYHO-MH(GOPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TIOJIb30BATENsIM YHHBEPCHTETA W3 YWCIIa HHBAJIHIOB IO 3PEHHIO,
Ca0OBUASIINX, WUHBAIMIOB JPYIMX KAaTErOpUi C OrpaHHMYEHHBIM JOCTYIOM K HH(OpMAaIuH,
JUL, UMEIOUIMX TPYAHOCTU C uTeHueM IockoneyaTHoro Tekcta TOI'BYK «TamboBckas
o0acTHast yHUBEpcajbHas Hay4Has o6ubnmoreka UM. A.C. [TymkuHay
(https://www.tambovlib.ru) (cormarenune o corpyaundectse ot 16.09.2021 Ne 6/mH)
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3.2.2. Uu¢popMmaniuoHHbIE CIIPABOYHBbIE CHCTEMbI
1. CopaBounas mnpaBoBas cucrtema Koncynprantllioc

(moroBop TMOCTaBKU U

conpoBoXxAeHUS dK3eMIUIsIpoB cucteM KoncymnbprantlImtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnexTpoHHBIM nepuoauueckuid copaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIAYTH IO COMPOBOKACHHIO OT 22.12.2022 Ne 194-01/2023)

nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

3.2.3. CoBpeMeHHbIe TPpodeccuoHATIbHbIE 0a3bI JAHHBIX
1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTeIbHON

2. ba3a nannbix Hayunoit snextponnoii 6ubmmorexkn eLIBRARY.RU — poccuiickmii
UHPOPMAIIMOHHO-aHAJIUTUYECKHI MOpTal B O0JIACTH HAYKH, TEXHOJOTHUH, MEIUIMHBI |
obpasosanus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie nanHble  DenepanbHON  CITyKOBI

https://rosstat.gov.ru/opendata
3.2.4. JIulleH3MOHHOE U CBOOOHO PACNIPOCTPaHsieMoe IPOorpaMMHoOe odecriedeHue, B TOM
YHcJIe 0Te4eCTBEHHOT0 MPOU3BOACTBA

rOCYy/IapCTBEHHOW CTATHUCTUKH -

Neo | HaumenoBanue | Pazpaboruuk [10 HocTynHoCTh Ccobuika Ha Equnenii | PexBU3UTHI
(mpaBooOnanate | (JUIICH3MOHHOE, | pEecTp pOCCUHCKUX | MOATBEpKIA
JIb) CBOOOJTHO nporpamm s OBM IOIIETO
pactipoctpansiemo | u b/l (pu Hanmuumu) | MOKyMEHTa
e) (npu
HaJINYHH)
1 Microsoft Microsoft JInnensnoHHoe - JInnensus
Windows, Corporation oT
Office 04.06.2015
Professional No 65291651
CPOK
NEWCTBUA:
0eccpovHO
2 | AHTHBHpYCHOE AO JIuuensuonnoe | https://reestr.digital.g | Cyonunensu
IPOrpaMMHOE «Jlaboparopus ov.ru/reestr/366574/?s OHHBIH
oOecrieueHue Kacnepckoro» phrase_id=415165 JIOTOBOP C
Kaspersky (Poccus) 000
Endpoint «Codrexc»
Security s oT
ousHeca 06.07.2022
Ne 6/, cpoxk
JICUCTBUSL: C
22.11.2022
o
22.11.2023
3 MoitOduc OO0 «HoBsie Jlunensuonnoe | https://reestr.digital.g | Konrpakr c
CraHJapTHBIH - WIEREISE ov.ru/reestr/301631/7s 000
OducHBIH MakeT | TEXHOJOTHH» phrase_id=2698444 | «PyOukon»
IUIst paboTHI C (Poccus) oT
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N~ wWNE

JTIOKyMEHTaMHU 24.04.2019
Y [OYTOMN Ne
(myoffice.ru) 0364100000
819000012
CpOK
NEUCTBUA:
OecCpovYHO
4 | TlporpamMmHas AO Jlunensuonnoe | https://reestr.digital.g | JIunensuonu
cuctema JUisi | «AHTHUILIaruar ov.ru/reestr/303350/7s | b1t qOroBOp
oOHapyKEHUS (Poccus) phrase_id=2698186 c AO
TEKCTOBBIX «AHTHUIIarU
3aMMCTBOBaHUN aT» oT
B y4eOHBIX U 17.04.2023
Hay4HBIX Ne 6627,
pabotax CpOK
«AHTHIUIarUAT NEUCTBUS: C
BVY3» 17.04.2023
(https://docs.anti 1o
plagiaus.ru) 16.04.2024
5 | Acrobat Reader | Adobe Systems CBoboxHO - -
- IPOCMOTP pacnpocTpaHsieMo
JIOKYMEHTOB e
PDF, DjvU
6 Foxit Reader Foxit CB00OIHO - -
- IPOCMOTP Corporation pacrpocTpaHsieMO
JIOKYMEHTOB e
PDF, DjvU
3.2.5. Pecypcbl HHGOPMALMOHHO-TEJIeKOMMYHUKAINMOHHOM ceTn « UHTEpHET
CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmaruu https://cdto.wiki/
3.2.6. llnppoBbie HHCTPYMEHTHI, MPUMeHsieMble B 00pa30BaTeIbHOM Mpollecce
LMS-mardopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryanenas nocka SBoard https://sboard.online
Buptryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepsuchl: Anaekc./luck, O6mako Mail.ru
Cepsuchl onpocoB: Suaekc ®@opmbi, MyQuiz
Cepsuchel Buneocsssu: SHaekc teinemoct, Webinar.ru
CepBuc  coBMecTHOM  paboThl HajA  MNpoekTamMu Uil HeOombmmx  rpymnm  Trello

http://www.trello.com
3.2.7. llndppoBbie TEXHOJIOTHH, IPUMeHsIeMble NPU W3YYeHUH TUCHHITHHBI

No udposeie TeXHOTOTHN Bupl yueOHO# pabOThI, BEITIOIHIEMBIC C
pUMEHEHHEM IIU(PPOBOI TEXHOIOTUU
1. | OGnaynHpIe TEXHOJIOTUU VuuBuyapHbIe 3a0aHUs

2.

Bosnbmine nanubie

NunuBuyansHble 3a1aHUS
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIUITIJINHBI

KonTtponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpEnojiaBaTeieM B
MIPOILIECCE MPOBEICHUS MPAKTHUECKUX 3aHITHIA U JTa0OPATOPHBIX PabOT, TECTUPOBAHMSI, a TAKKE
BBITIOJTHEHUST  OOYYaIOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUi, TMPOEKTOB, HCCIECIOBAHMIA.
Pesynbratel 00y4YeHHS OMNpENeisioT, YTO oOydJarommecs MJODKHBI 3HATh, IOHUMATh U
JI€MOHCTPHUPOBATh 110 3aBEPILICHUN U3YUYEHUS AUCIUILTUHBL.

st hopMupoBanwsi, KOHTPOJISI U OLEHKU PE3yIbTaTOB OCBOCHUS YUCOHOUM TUCIUTUINHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIOMIAs COO0N KOMILIEKC Y4eOHBIX
MEPOIPUATHIA, COTJIACOBAHHBIX C pe3yibTaraMud OOydeHUsS U CHOPMYIUPOBAHHBIX C YYETOM
OI'OC COO (mpeamernbie pe3yabTathl o guciurmuae) 1 GI'OC CIIO.

Ne Monyas / Pazgea / Pe3ysabTaTr 00yyeHus Oneno4ynnie OK
Tema MeponpHuATHS
| OCHOBHOM MOYJIb
1 Pa3nes 1. OcHoBBI ®opmyIMpoBaThH

CTPOCHUSA BEIIECTBA 0a30BbIE MOHATHA H
3aKOHbI XUMHWH

11 CrpoeHue aToMOB CocraBnars xumuueckue | 1. Tect «Ctpoenue OK 01
XUMHUYECKHUX (bOopMyJIbl COEIMHEHUN B | aTOMOB XUMUYECKUX
9JIEMEHTOB M MPUPOJA | COOTBETCTBUH CO AIIEMEHTOB U MPUPOAA
XUMUYECKON CBSI3U CTEIMEHbIO OKUCIICHHS XUMHUYECKOUN CBS3U.

XMMUYECKHX 3JIEMEHTOB, | 2. 3a7auu Ha

MCXOJIS U3 BAJIGHTHOCTU U | COCTaBIICHUE
AJIEKTPOOTPHULIATENILHOCTH | XUMHUYECKUX (HopMyI
JIByXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(hUI0B, THAPUAOB U

T.IL.).

1.2 Ilepnonnueckuit XapakTepru3oBaTh IIpakTuko- OK 01
3aKkoH ¥ Tabmuna J[.W. | XuMudeckue 3JIeMEHThl B | OPMEHTUPOBaHHbIE OK 02
Menneneesa COOTBETCTBUU C UX TEOPETUYECKHE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepHU3aL1io

nepnozmqecxoﬁ CUCTEMEC XUMHUYCCKUX 3JICMCHTOB:
XHUMHYECKHX DJICMEHTOB «MeTamnuueckue /

J.1. MenneneeBa HEMETALTINUECKHE
CBOICTBA,
AIEKTPOOTPHUIIATETHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHNYCCKHUX DJICMCHTOB
B COOTBETCTBHE C UX
BHGKTPOHHI)IM CTpOGHI/IeM
U MOJIOKCHUEM B
MIEPUOTUYECKON CUCTEME
XAMHYECKHX DJICMEHTOB
J.W. MennaeneeBay.

2 Paznea 2. CocraBasath ypaBuenusi | Tect «CTpoenne
XumMnueckue M cXeMbl XUMHYECKHX BellecTBa u
peakuuu peaknui XHMHYECKHe PeaKIum»

2.1 Tune! XUMHYECKUX CocTaBisATh peakuu 1. 3amaun Ha OK 01
peakuuit COCUHEHMUS, COCTaBJICHUE YPABHEHUI
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pasnokeHus, 0OMeHa,
3aMeIeHus,
OKHCITUTEILHO-
BOCCTaHOBUTEIILHBIC
PEaKIMK U PEaKIUH
KOMILJIEKCOOOpa30BaHus
(Ha mpumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHeM
HEOPraHMYECKUX
BEILIECTB

peaKkuuii:

— COCOUHCHUS,
3aMEIICHHS, Pa3JIOKEHUS,
oOMeHa U peakiuii ¢
Y4aCTHEM KOMILJICKCHBIX
coeIlMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILICKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIMTEIBHO-
BOCCTaHOBUTECIILHBIX
peakuuii ¢
HCIIOIL30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca;
— C yyacTuem
KOMIIIEKCHBIX
coelMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILICKCOB
[IMHKA ¥ AJIFOMUHUSA).

2. 3ajauu Ha pacuer
KOJIMYSCTBCHHBIX
XapaKTePUCTHUK MPOAYKTa
peaKInK COeTMHEHNS,
MacCcOBOM MU 00BEMHOIM
JIOJIA BBIXO0J1a TIPOJIYKTa
pEeaKIK COETUHEHHUS OT
TEOPETHUECKH
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIISHUH Ta30B;
KOJIMYECTBECHHBIX
XapaKTEePUCTHK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIINH;
Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJIHO M3 BEIISCTB JaHO B
BHJIC PacTBOpa C
OIIPEAETEHHON MACCOBOM
JIOJIEW PaCTBOPEHHOTO
BCIIECTBA.

2.2

DNEKTPOTUTHYECKAS
JIUCCOLMAINS U
WOHHBIA 0OMEH

CocCTaBsTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHa C
ydacTHeM
HEOPraHHUYECKUX
BEIIECTB

1. 3amanus Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEaKLIn ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUIPOJIA3a COJIEH,
YCTaHOBJICHUE
H3MEHEHMS KHCIOTHOCTH
Ccpenpl.

OK 01
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2. [Ipaktrueckas padota
«Peakuuu ruiponnszay.

Pasznea 3. Ctpoenne
M CBOiiCcTBa
HEOPraHu4ecKux
BelleCTB

HccaenoBatb cTpoeHue
M CBOiicTBa
HEOPraHM4YeCKHX
BeEILECTB

Tect «CBOMCTBA
HEOPraHU4eCcKHX
BELIECTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOPTraHUYECKHE
BEIIIECTBA B
COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OopMYIIBI
WJIU COCTaBJICHHE
XUMHUYECKOH (hOpMYIIBI
MCXO/Isl U3 Ha3BaHUs
BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHUATIBLHOU
HOMEHKJIAType».

2. 3aj1auu Ha pacuer
MaccoBOM J0JIH (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B
MOJIEeKYyJe (CMECH).

3. [IpakTuueckue
3a/1aHusl 110
KJaccuukanuu,
HOMEHKJIaType U
XUMUYECKUM (popMyTiam
HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX
KJIaCCOB.

4. TlpakTraeckue
3a/1aHMsl Ha OTIpEEIICHHE
XUMUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BHJIa XUMHYECKOH CBSA3U
Y TUIA KPUCTAJUTMYECKOU
PEIIeTKH.

OK 01

3.3

IIpousBoacTBo
HEOPraHMYECKUX
BELIECTB. 3HAUYEHUE U
IIPUMEHEHUE B OBITY U
Ha MPOU3BOJICTBE

O00CHOBBIBATH 3HAYEHHE
U IpUMEHEHNE
HEOPraHUYECKHUX
BEIIECTB B OLITOBOH U
MIPOU3BOCTBEHHOMN
JIeATEIILHOCTH YeJIoBEKa
uX (PU3UKO-XUMUIECKIMHU
CBOMCTBaAMH

IIpakTuxo-
OPHUEHTHPOBAHHBIC
3a/1aHusl IO COCTAaBJICHUIO
XAMHYECKHUX PEAKIUM ¢
y4acTHEM
HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX
JUISL UX UIeHTUDUKAN
Y TIPOMBILIIEHHBIX
CIoco0O0B TTOTYICHUSI.

OK 01
OK 02

Pa3nen 4. Ctpoenne
U CBOiicTBa
OPraHuYecKux

HccaenoBarhb cTrpoenue
U CBOICTBA
OPraHMYeCKHUX BellecTB

Tect «CTpoenne n
cBOlicTBa
OpPraHM4YecKuX
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BeIIECTB

BCIIECTB»

4.1

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEILICCTB

Knaccugunuponartsb
OpraHUYEeCKHE BEIECTBA
B COOTBCTCTBHH C UX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHMI
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEXTYHapOIHOMN
CHCTEMAaTHYECKOM
HOMEHKJIaType.

2. 3agaHus Ha
COCTaBJICHHE IMOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopmyi
OpraHWYECKHUX BEIECTB
OTJIEJbHBIX KJIACCOB.

3. 3agaun Ha
onpeeeHre
npocreien GopmyIibl
OpraHUYEeCKOU
MOJIEKYJIbI, HICXOMS U3
AJIEMEHTHOTO COCTaBa (B
%).

OK 01

4.2

CaoiicTBa
OpPTraHUYECKUX
COeIMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XHUMHYECKHUX CBOMCTB
OPraHUYEeCKHUX BEIIECTB
OT CTPOECHUS MOJIEKYJ

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEAKIUH C
Y4acCTHEM OpPraHUYECKUX
BEIISCTB Ha OCHOBAaHUU
MX COCTaBa M CTPOCHMUSI.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEaKIUi,
WJUTFOCTPHUPYIOLTUX
XHMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIIECTB Pa3HBIX
KJ1acCOB.

3. PacuerHble 3a1a4¥ 110
YpaBHEHUSAM PEAKIIHi C
y4acCTHEM OpPraHUYECKUX
BEIILIECTB.

4. IlpakTuueckast padota
((HOJ'Iy‘-IeHI/IC ME€TaHa U
V3Y4YEHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEIICCTBA B
KU3HEEATEIBHOCTH
YeII0BEKA.
IIpon3BoacTBo 1

O060CHOBBIBATH 3HAUCHUE
Y IPUMEHEHUE
OpraHUYECKHUX BEILECTB B
ObITOBOM U
MIPOU3BOJACTBEHHOMN

IIpakTuxo-
OPUEHTUPOBAHHBIE
3aJJaHMs [0 COCTABIICHUIO
XUMHYECKHUX PEaAKIUi ¢
Y4aCTHEM OPTraHNUYECKUX

OK 01
OK 02
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MpUMEHEHNE JESITEIbHOCTH YeJIOBEKa | BEILECTB, UCIIOIb3yEeMbIX
OpraHUYECKUX X (PU3UKO-XUMUYIECKUMU | JUTSI UX UACHTU(UKAINY B
BEIIECTB B cBOiicTBaMH OBITY U
IPOMBIIIJIEHHOCTH IIPOMBIIIJIEHHOCTH.

5 Pasznea 5. HccaenoBath Tect «CropocThb
Kunernveckue u pPaBHOBecHE  CKOPOCTh | XHMH4Y€CKOH peakIuu u
TepMOAMHAMMYECKHE | XMMHYECKHX peaknuii XHMHYecKoe
3aKOHOMEPHOCTH paBHOBecHe»

NPOTEKAHUS
XHMHYECKHX
peakuuii

5.1 Kunernueckue Uccnenosars BiusiHUE 1. IIpakTuko- OK 01
3aKOHOMEPHOCTHU KOHLIEHTPaLHUHU OPUEHTHUPOBAHHBIE OK 02
IPOTEKAaHUS pearupyroumx BeIEeCTB U | TEOPETUUECKUE 3a1aHUS
XUMHYECKHX PEaKIMi | TeMIepaTyphl Ha Ha aHanu3 (pakTopoB.,

CKOPOCTb XUMHUYECKUX BIIUSIIOLIUX Ha
peaxiuit M3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIInu.

5.2 Tepmonunamuueckue | MccnemoBaTh BIusHuE 1. 3amaun Ha pacueTbl OK 01
3aKOHOMEPHOCTH M3MEHEHUS TEIUIOBBIX 3 (HEKTOB OK 02
MPOTEKAHUS KOHI[EHTPAIIUHU BEIIECTB, | XUMMHUYECKHUX PEaKIHii U
XUMHUUYECKHUX PEAKIMH. | peaKkIuu cpeabl U oInpezesieHue TUIa
PaBHOBecue TEeMIIEpaTyphl Ha peaxiuu (1o TeTI0BOMY
XUMHYECKHX PEaKIUil | CMEUIeHHe XUMUIeCKoTo | 3ddekry: sk30- u

paBHOBECHS HHJIOTEPMHUYECKHE).
2. [IpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHUs Ha IPUMEHEHHE
npuHuuna Jle [larense
JUTSL HAXOXKJICHU S
HAIpPAaBJICHUS CMEILECHUS
PaBHOBECHS] XUMUYECKOM
peakuuu u
aHanu3 (pakTopos,
BIIUSIOLIUX HA CMEILIEHUE
XUMHUYECKOTO
paBHOBECHSI.

6 Paznean 6. HccaenoBarh Tect mo Teme
JucnepcHbie AHUCIIEPCHBIE CHCTEMBI «/IncnepcHble
CHCTEMBI CHCTEMBbD»

6.1 HucnepcHele cucreMsl | Paznuyars HCTUHHBIE 1. 3anaum Ha OK 01
U GaKkTOpbl UX PacTBOPHI, KOJUIOUHBIE MIPUTOTOBJIEHUE OK 02
YCTONYMBOCTHU pacTBOpHI U pacTBOpPOB.

rpydoaucnepcHbie 2. [IpakTuko-
CUCTEMBI Ha OCHOBE OpUEHTUPOBAHHBIE
XUMHUYECKOTO pacueTHbI€ 3aJlaHus Ha
JKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,

HCIIOJTb3yEMBIC B
OBITOBOM U
MPOU3BOJACTBEHHOM
JIEITEILHOCTH YeJIOBEKA.
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6.2 UccnenoBanue UccnenoBath pusnko- [Tpaktueckas padora « | OK 01
CBOMCTB JUCIEPCHBIX | XMMHYECKUE CBOMCTBA Hccenenosanue
CUCTEM pa3IMYHbIX BUJOB JUCTIEPCHBIX CUCTEM.
JIUCTIEPCHBIX CUCTEM
7 Pasznea 7. HUccaenoBarb CBOICTBA
KauecTBeHHbIE OpPraHMYecKux U
peakuuu HEOPraHu4ecKux
00HapY:KeHUs BeIEeCTB ¢
OpPraHNu4YecKux HCI0JIb30BaHHEM
HEOPraHU4eCKHX Ka4eCTBEHHBIX peaKiui
BellleCTB
7.1 Ob6napyxeHue Hccenenosars 1. IlpakTuueckue OK 01
HEOPraHUYECKUX KaueCTBEHHbBIE PEaKIINH 3aJlaHuUs Ha COCTaBIICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX yYpaBHEHUN peakinii
BEIIECTB 0oOHapyXeHHUsI KATHOHOB
I-VI rpynn u aHuoHOB, B
T.4. B MOJICKYJISIPHOM U
MOHHOM (opMax.
7.2 ObnapyxeHue Hccnenosarh 1. Ilpaktuueckas padora | OK 01
OpPTraHUYECKUX KaueCTBEHHbBIC PEAKIIUU « KauectBennsie
BEIIECTB OTAETbHBIX OpraHNYeCKUX peaKiuu Ha OTAETIbHbIC
KJIaCCOB C COCIMHEHUH OTJEIBHBIX | KJIACChl OPraHUYECKUX
HCIIOJIb30BaHUEM KJIACCOB Bemect»
KaueCTBEHHBIX 2. IlpakTrueckue
peakumii 3a/laHHsI Ha COCTaBIICHUE
Ka4eCTBEHHBIX PEaKUi
oOHapyKeHUs
OpraHUYECKUX
COEIMHEHUM.
1] IpuxkaaxHoit MoayJib
8 Paznea 8. OunenuBarhb 3ammuTa keiica (¢
Xumus B ObITY U MOCJIeICTBUA OBITOBOM | yueToM Oyaymieit
MPOU3BOACTBEHHOI U MPOU3BO/JCTBEHHOI npodgeccHOHATbHOM
AeATeIbHOCTH AeAITeIbHOCTH YeJI0BEeKa | 1esITeJIbHOCTH)
4eJI0BeKa C MO3UIMIA
IKO0JIOrHYECKOM
0€301aCHOCTH
XuMmus B OBITY U OuenuBath nocnenctus | Keiic (c yaerom oyaymeit | OK 01
MIPOU3BOACTBEHHOMN OBITOBOM U po¢eCCHOHATBHON OK 02
IEeITEeIbHOCTU MIPOU3BOJACTBEHHOMN JIeSITeIIbHOCTH) OK 04
qeJIoBeKa NEITEILHOCTH YelIoBeKa ¢ | Bo3MOKHbBIE TEMBI OK 07
MO3ULMI SKOJIOTHYECKON | KEHCOB:

0€e301acHOCTH

1. IToreruieHne KnMMara
1 BBICBOOOIK/ICHHE
ra30BbIX THIAPATOB CO JTHA
OKeaHa.

2. byayiue matepuanbl
NI aBHa-, MalllMHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuaiibl asis
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COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacTUTEILHBIX
IPEraparos..

9.1

Pa3pen 9.1.
HUccnenoBanue u
XUMHYECKHIi aHAIH3
00beKTOB Onochepsnl

NuTepnpeTrupoBarh
XHMHUYecKHe MPouecchl
U siBJIeHUus1 B Ouocdepe

3ammTa y4eOHO-
HCCJIeI0BATEIbCKOI0
npoekKTa (¢ y4eTom
Oyayiuei
npogdeccuoHaILHOM
AeSITeJIbHOCTH)

9.11

OcHOBBI
1abopaTopHOi
MPAKTHKHU B

PO EeCCHOHATBHBIX
nabopaTopusx

BEITIONHATE ONMHEBINA
LUK
AKCIIEPUMEHTAIBHOTO
HCCIICIOBAHMS C
COOJTI0ICHUEM TTPABHIT
0e30macHOTo 0OpaIeHus
C BEIIECTBAMU U
71a00pPaTOPHBIM
00opynoBaHEM

1. TunoBble pacyeTsl 10

TEMATUKC 3KCIICPUMCHTA.

2. 3amaun Ha
BBIYHCIICHHUE CPETHETO
3HAYEHUS
IKCIIEPUMEHTATBHBIX
JAHHBIX, [IOIPEIITHOCTH.

OK 01

9.12

XUMHWYECKUH aHAIIN3
1po0 BOIBI

Uccnenosatn
XUMHUYECKHUH COCTaB IPod
BOJIbI

1. Tect «CBoiicTBa U
COCTaB BOJBI».

2. 3ananue
«XUMHYECKUI COCTaB
BOJIbI, THIT BOJIBI U
CIIOCOOBI €€
IIPUMEHEHUsD (C
UCTOJIb30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. IIpakTuKo-
OpPUEHTHPOBaHHbIE
TEOPETUYECKHE 3aJaHHS
Ha COCTaB BOJIbI U
CIOCOOBI BBIPAKEHUS
KOHIICHTpalui U
repecyeT KOHIEHTPalui
(c ucrob30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

OK 01
OK 02
OK 07

9.13

XUMHUYECKUN
KOHTPOJIb KaYECTBA
MPOAYKTOB MUTAHUSA

Uccnenosatn
XUMHYECKUI COCTaB
MPOAYKTOB MUTAHUS

1. Tect «Oprannueckue
Y HEOPTaHWYECKUE
BElIECTBA, BXOSIIHUE B
COCTaB MPOJYKTOB
MUTaHUS.

2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHus 110 KYJIMHApHOU
TEMaTHUKe.

OK 01
OK 02
OK 07

9.14

XUMHYECKUHN aHAIIN3
po0 MOYBHI

Uccnenosars
XUMUYECKHH COCTaB Mpoo
IIOYBbI

1. Tect 1o TEME
«XHUMHYECKUI COCTaB
HCOpFaHI/I‘-IeCKI/IX nu

OK 01
OK 02
OK 07
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OPraHUYEeCKHUX
yIoOpeHu».

2. 3aganue
«B3anuMoCBs3b COCTaBa
ITIOYBBI, THII IIOYBKI U €€

Ha3HAYECHMS.
9.1.5 | UccaenoBanue XuMudeckuii cocTan YyebHo- OK 01
00BEKTOB Oroc(epsl | KOMIOHCHTOB OHOC(EpPBL: | pccie0BaTEeNbCKUi OK 02

3EMHOM KOPBI, THIPOCHEPEL, | yipoekT B 0671aCTH OK 04

aTMocepet 1 uccnenosanus oobekto | OK 07

OpTraHUYCCKOro BCIICCTBA

ounocdepsl.

Bo3moxkHbBIE TEMBI
MIPOEKTOB:

1. UccnenoBanue cocraBa
MUHEPATHLHOU BOJBI
PEKOMEH/IAIIUHU T10 €€
UCIOJIb30BaHUIO.

2. UccnenoBanue
pa3pyuiaroIero
JIEHCTBHS IPUPOAHOU
BOJIbI HA CTPOUTEIbHBIE
MaTepHuabl.

3. CocraBiieHHE NIPOEKTA
[[BETHUKA/Oropoja/caua B
3aBHCHMOCTH OT COCTaBa
MIPOaHATM3UPOBAHHBIX
MOYB.

4. CocraBiieHne
cOaaHCUPOBAHHOTO
MEHIO Ha JIeHb (HEJENI0)
B 3aBHCHUMOCTH OT
COJICPIKAHUS XUMHYECKHUX
Makpo u
MHUKPODJIEMEHTOB B
MPOJYKTAaX MUTAHHUS.

5. UccnenoBanune
KauecTBa MUThEBOU
BOJIBI.

6. UccrnenoBanue npod
BOJIOITPOBOJHOM BOJIbI HA
MpeIMeT YCTPaHEeHUS
KECTKOCTH.

7. YcrpaHnenue
KECTKOCTH BOJIBI B
CEIIbCKOXO03MCTBEHHOU
JIeATETLHOCTH.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oopazosanus (PI'OC COO), yTBepk)ICHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; mpukasza
MunuctepctBa npocsenienust PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT CPEJHEro O0IIero oopa3oBaHus,
YTBEPKICHHBIN NMpUKa3oM MuHUCTepcTBa 00pa3zoBanus U Hayku Poccuiickort @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBUU ¢ PexoMeHmanusMu 1Mo peanu3aldd CPETHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (MUCbMO JlemapraMeHTa TroCyAapCTBEHHOH IOJIUTUKU B
chepe cpemHero mnpodeccHOHATBHOTO 00pa3oBaHus W MpodeccHoHANbHOro o0ydeHHst OT |
mapra 2023 r. N 05-592).

ABTOp:

Crpyxkoga C.C., npenogaBaTeib . I

LIEHTpA - KOJIJIEKA MPUKJIaJHBIX [ / “/’ ‘/7/’3[’ M C.C. CtpykoBa
KBaTM UK @

®I'bOY BO Muuypunckuii 'AY

Penensenr:

®ununmnosa T.W. npenogasaresnb

BBICIIIEH KBaTH(UKAIIMOHHON KaTEerOpUn

LEHTpa—KOJUIeAKa MPUKIIAIHBIX KBaTUPUKALUi

®I'BOY BO Muuypunckuii TAY ;ﬁjf) T.. ®ununmnosa

[Iporpamma paccmotpena Ha 3acenannu [IMK 0011eo6pa3oBaTebHBIX AUCITUTLIMH
nporokosi Ne 11 ot «16» utons 2023 r.

[IporpaMmMa paccMOTpeHa Ha 3aCeIaHUN y4eOHO-METONYECKOW KOMUCCUH LIEHTpa-KOoJIIe1Ka
npukiaaHbeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokost Ne 11 ot «17» urons 2023 r.

[IporpamMMma yTBepk/IeHa pelieHueM y4eOHO-MEeTOANUYECKOT0 COBETa YHUBEPCUTETA
ipoTokod NelO ot «22» utonsa 2023 r.

37



		2023-08-12T13:54:43+0300
	Соловьёв Сергей Владимирович




