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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHOMU JUCHUILIAHBI «XUMUS»

PaGouast mporpamma y4eOHOW NUCHUILTUHE «XUMHS» IMpeIHa3HaueHa Ui H3yYCHUs
XUMUH B IEHTpE-KOJUIepKEe MpUKiIaaHbiXx kBanudpukamuii ®I'BOY BO Muuypunckuit 'AY,
peanu3yomeM 00pa3oBaTeIbHYI0 HpOrpaMMy CpeaHero oomiero oOpa3oBaHHs B Ipeaenax
OCBOGHHUSI OCHOBHOW mpodeccnoHaIbHON oOpa3oBarenpHON mporpammbel CIIO Ha 0Gase
OCHOBHOTO 00111eT0 00pa3oBaHus MpH MOATroToBKe Kaapos 1o cnenuanbHocTr 09.02.06 CereBoe
U CUCTEMHOE aIMHUHHUCTPUPOBAHUE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOrmiero
00pa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYpE, COJICPIKAHHIO U pe3yJabTaTaM OCBOCHUS Y4eOHOMH
JTUCLUUIUIAHBI «XUMHS», B COOTBETCTBUH ¢ PEeKOMEHIAUsAME MO pealn3aluu CpeaIHero o0mero
oOpa3oBaHMsi B  TpeAeliax  OCBOCHHS  OOpa3oBaTeNbHOW  MPOTpaMMbl  CPEIHEro
npodecCHOHATBFHOTO 00pa3oBanusa (MuUchMO JlemapTamMeHTa TOCyJapCTBEHHOW TIIOJIMTHKU B
chepe cpemHero mnpodeccuoHAIBHOrO 00pa3oBaHusA M MpodeccnoHanbHOro 00ydeHus or 1
mapta 2023 r. N 05-592).

1.1.Mecto  AMCUMILIMHBI B CTPYKTYpe OCHOBHOM npogdeccuoHaILHOI
00pa3oBaTeJILHON MPOrPaMMbl

OGieobpasoBarenibHasl ~ JAUCHUIUINHA — «XUMHS»  SBISICTCS  O0S3aTENBHOM — YacThiO
00111e00pa3oBaTeIbHOrO IHMKIJIA OOpa3oBarenbHON mporpammel CIIO B cootBerctBuu ¢ ®PI'OC mo
crenransaoctd 09.02.06 CeTeBoe U CUCTEMHOE aIMUHUCTPHUPOBAHUE.

1.2, Ileau u njiaHUpyeMble pe3yJIbTATbI 0CBOEHHS U CHUIJIMHBI:
1.2.1. Iean o0meodpa3oBaTe/bHOM TUCHUILINHBI

Henp aucrumiuHbl «XUMHS»: CHOPMYJIHUPOBATh Yy CTYAEHTOB XHMHYECKOM COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa KaK OCHOBBI NPUHATHSA PELIEHUH B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOT'O MIOBEJEHHS B IIPUPOJHON CpELE.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOCHHSI 0011e00pPa30BaTeIbHOH JUCHMIIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue JUCHUIUIMHA UMeeT NpH (popMupoBanuu 1 pa3sutuu OK.



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHA

[limanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO6mmme

III/ICI_[I/IHJ'H/IHapHBIC

OK 0I. BsiOupath
CHIOCOOBI pelIeHus 3a1a4
npodeCCHOHATLHON
JeSATEIIBHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTCKCTAM;

B gactn TPYAOBOI'O BOCIIMTAHUSA:
- TOTOBHOCTB K TpyAy, OCO3HAHUC LICHHOCTU MAaCTCPCTBA,

TPYIOJTOOHE;

- TOTOBHOCTh K aKTUBHOMN JeSTebHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW HANpaBJICHHOCTH,
CHOCOOHOCTh WHUIUUPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIbHOCTD;
- WHTEpeC K pa3muyHbiM chepam mnpodeccrnoHaIbHON
NeSITeITIbHOCTH,

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (OPMYJIMPOBATh U aKTYaJIU3HPOBATH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh  CYIICCTBEHHBIH  MpPH3HAK  WIU
OCHOBaHWs I  CpaBHEHHS, KiIacCUPUKAIMH U
00001IeHHS;

- OMPEACIIATH IENN JIEATEIBHOCTH, 33JIaBaTh IMapaMeTPhI
U KPUTEPUU UX JOCTHKCHUS,

- BBIBJIATH 3aKOHOMEPHOCTH H TPOTHUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3yIbTAaTOB IIEJSIM, OLEHUBATh PHUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIUICHUE TPH pPELIICHUN
JKU3HEHHBIX TTPOOJIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIAJETh HAaBBIKAMU Y4YEOHO-HCCIIEAOBATEIBCKON |
MPOEKTHON  JESATENbHOCTH, HaBBIKAMHM  pa3pelieHus

- BIAAETh CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTOpas
BKJIIOYAET: OCHOBOIOJATalOIIUE MOHATUS (XMMHYECKHUN
JJIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
JNEKTPOHHBIE ~ OpOMTaNIM  aTOMOB, MOH,  MOJEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHULIATEIHHOCTb, CTENEHb
OKHCJICHUsI, XUMHUYECKasi CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeleT, (YHKIMOHATbHAS
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCoNepKAINEe COCTUHECHUS, OMOJOTHMYECKH aKTHUBHBIC
BeliecTBa (YrjieBOJbl, KHUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJUIMYECKAs pEeIIeTKa, THUMbl XUMUYECKUX peakuuit

(OKUCAUTENBHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHAOTEPMHUUYECKUE, PEaKIMu HOHHOrO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS

JcCOLManus, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEeaKiiuu, XUMHUYIECKOE PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHuYecKuX
BemectB A.M. bytiiepoBa, Teopusi 3IEKTPOIUTUYECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUH S3bIK XUMUHU, (PAaKTOJIOTHUECKHUE CBEICHHS O
CBOMCTBAX, COCTaBe, MOTYy4YECHUHN u 0e301macHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX "
OPTraHWYECKUX BEIIECTB B OBITY ©  TPAKTUYECKON
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHbIE MPHU3HAKA U B3aUMOCBS3b
W3YYECHHBIX NOHATHHW, NPUMEHATh COOTBETCTBYIOLIHE




npo0Jem;

- BBIABIATh  NPUYHHHO-CIICJCTBCHHBIC
aKTyaJIM3MpOBaTh 3aJady, BBIJABUIATh THUIIOTE3y €€
peIlleHus], HAaXOIUTh apryMEHTHl ISl JOKa3aTelbCTBA
CBOMX YTBEPI)KICHHH, 3a/JaBaTh MMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYUCHHBIC B XOJE PEIICHUS 3aJIa4M
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- YMETh TEPEHOCHTHh 3HAHWsS B TO3HABATCIBHYIO U
NPaKTUYECKYIO O0JIACTH XKU3HEICATSILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX IMPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIiaraTh OPHUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTHh MX HCIIOJIb30BaHHUS B IO3HABATCIHHOM H
COILIMAJILHOM MPAKTUKE

CBA3HU nu

MOHATUA  OpPU  ONUCAaHUM  CTPOEHUST WU CBOMCTB
HEOPraHUYECKUX M  OpPraHMYecKUX BELIECTB M  MX
IPEBPAILCHNI; BBISBIISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUUI
C MOHATUSAMU U NPEICTABIECHUSAMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETb HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUI MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U
MPUKJIAJHON XMMUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BellecTB  (dTWUJIeH,  aleTWIeH,  [JHIepuH,  (eHo,
(dbopmanbaeru, yKCycHasi KUCIIOTa, TJUIMH, YrapHbIA ras,
VIJEKHUCIIbIA Ta3, aMMHUAK, TallleHas W3BECTb, HerauleHas
U3BECTh, MUTHEBAs CO/A U JIPYIHX), COCTaBIATH (HPOPMYJIbI
HEOPraHWYECKUX W OPraHUYECKHUX BEUIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUI, OOBSICHATh UX CMBICI; TOJATBEPKIAaTh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU  JKCIIEPUMEHTAMH U 3aIUCSAMU
YpaBHEHUN XUMUYECKUX PEaAKIUH;

- YMETb YCTaHaBIMBaThb IPUHAIEKHOCTb H3YyYEHHBIX
HEOPraHUYECKUX u OpraHUYECKUX BEILIECTB K
ONpeeNeHHbIM  KjJaccaM M TpyNmnaM  COEAMHEHUH,
XapaKTepu30BaTh MX COCTaB M BaXHEWILNE CBONCTBA;
ONpeAensiTh BUAbl XUMUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHA, MeETaJlIINYecKas, BOJOPOJHAs), THUIIBI
KPUCTAJIMYECKUX PEIIETOK BELIECTB; KJacCU(UIUPOBATH
XUMHUUYECKHUE PEAKIINH;

- copmHupoBaTh NPEACTABICHUSA: O MaTepUAIbHOM
€IMHCTBE MHPA, 3aKOHOMEPHOCTAX M I03HABAEMOCTHU
SIBJIGHUN TIPUPOABI; O MECTE M 3HAYEHUH XMUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYUBOIO
pa3BUTHUS  4YEJIOBEUYECTBa! B peuieHuH  mpobiieM
9KOJIOTUYECKOM, SHEPTeTHUECKOM U MUILEBON O€30MacCHOCTH,
B Pa3BUTHUM MEIUIMHBI, CO3JAaHMM HOBBIX MaTepUasoB,
HOBBIX HCTOYHUKOB SHEPIuy, B o0ecreyeHnn




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (DOPMUPOBAHUU
MHUPOBO33pDEHUSI M OOLIEH KyNbTyphl 4YeloBeKa, a TaKxkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

- BJIAJeThb CHCTEMOHW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIFOYAET: OCHOBOIIOJIAratoIINe MOHATHUS (AOMOJHUTEIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMma, FHOpHIn3alis aTOMHBIX
opOuTaineii, xumudeckas cBsi3b ("o " u "m", KpaTHBIE CBSI3M),
MOJIIpHast

KOHILIGHTpalusi,  CTpyKTypHas  Qopmyna,  u3omepus
(cTpykTypHasi, reomeTrpuyeckass (LMC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOparuMmble U HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CHUCTEMBI), KPHCTAJIOTHPAThl, CTENEHb
JIMICCOIMALINY, AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPHH
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMA,
JeXamue B OCHOBE IIOHMMAaHHSA NPUYUHHOCTH U

CHUCTCMHOCTH XUMHNYCCKHX HBJICHPIfI, COBPCMCHHBIC
npeacraBJiIcCHUd O CTPOCHUM BCIICCTBA Ha ATOMHOM,
MOJICKYJIAIPpHOM n HaAMOJICKYJIIPHOM YPOBHIX;

MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX peaKIui,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (PaKTolornyeckue CBEJIEHHs O CBOWCTBAXx,
COCTaBe, TONy4YeHHMH M O€30MacCHOM  HCIOJIb30BAHUU
BO)KHEHIINX HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTUYECKOW MAEATENBHOCTH YEJNOBEKa; OOLIMX
HAYYHBIX NPUHIUIAX XUMHUYECKOTOo MpPOU3BOJACTBA (HA
MpUMepe TPOM3BOJCTBA CEPHOH KHCJIOTHI, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh MPOBOJMTH PAcyeThl N0 XMMHUYECKHUM (QopMyliaM U
YpaBHEHHMSM XHUMHYECKUX pEaKUUH C HCIOJIb30BaHUEM




(bU3MYeCKUX BENIWYWH (Macchl, 00beMa ra3oB, KOJUYECTBA
BEIIIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacueThl 10 HAXOXKIAECHUIO XUMHUECKONH (OPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKIUHU, €CIM OJHO U3 UCXOIHBIX BEIIECTB JIaHO
B BHJE pacTBOpa C ONPEHEICHHOM MacCOBOM JOJIEH
pPacTBOPEHHOI'O BELIECTBA MM JAaHO B MH30BITKE (HMMeEeT
IIPUMECH); PACUETHI MAaCCOBOM MJIM OOBEMHOM J10JIM BBIXO/A
IPOAYKTa pEaKIMH; pacueTsl TEIJIOBOro 3pdexra peaxiuid,
00BEMHBIX OTHOLICHUH Ta30B;

- YMETb BBISBIIAATH XapaKTEpHbIE NMPU3HAKU U B3aUMOCBS3b
U3YyYCHHBIX  TIOHSATHH, TNPHUMEHSATh  COOTBETCTBYIOIINE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHMYECKUX UM  OPraHWYECKHX BEMmECTB W  HX
IPEBPALLCHUI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX

3HaHUH C TOHATHAMH W TPEICTABICHUAMH APYTHX
npeaMeTroB A 0ojee  OCO3HAHHOIO IMOHMMAaHUS U
OOBSICHEHUS! CYIIHOCTH MAaTEpPHaIbHOTO €IUHCTBA MHpA;
UCIOJIb30BaTh ~ CHUCTEMHBIE XMMUYECKHE 3HAaHUS s
OOBSICHEHUS! W TPOTHO3UPOBAHMS SIBICHUH, HMMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOY;

- yMeThb WCIIOJNIb30BaTh HAMMEHOBAHUS  XMUMHYECKHX
COEMHEHUI MEXIYHapOJIHOTO COK3a TEOPETUYECKOH U
MPUKIAAHON XVUMHH M TPHUBHAJIbHBIC HA3BaHUS BEIIECTB,
OTHOCALIMXCS K H3YYEHHBIM KJlacCaM OpraHUYecKux |
HEOPTaHUYECKUX COENWHEHHH; MCIOJIh30BATH XMUMUYECKYIO
CUMBOJIMKY JUISI COCTaBJIeHUS (OpPMYNT HEOPraHMYECKHX
BEIIECTB, MOJICKYJSIPHBIX WM CTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHbIX) (OpMya OpraHUYECKHX
BEIIIECTB; COCTABIISITh YPAaBHEHUS XUMHUECKUX pPEaKIUd H
pacKkpbIBaTh ux CYIIHOCTb: OKHCITUTEIHHO-
BOCCTAHOBHTENBHBIX PEAKIIMA TIOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca ITHX peaklMid; peakuuid MOHHOTO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPAIIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LIMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYKOLIMMU
SKCIEPUMEHTAaMH W 3allUCAMH YPaBHEHUN XUMHUUYECKHX
pEeaKnii;

- yMeTh  KIacCHU(UIMPOBAThH  HEOPraHUYECKUE U
OpPraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHHUS W KPUTEPUU IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTepPU30BaTh COCTAB U BAKHEHMIIME CBOMCTBA BEILECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUH (IPOCTHIE BEIIECTBA, OKCHJbBI, THUIPOKCHUIBI,
COJIU; YIJIEBOAOPOJbI, MPOCThIE d(DUPBI, CIHUPTHI, (HEHOIBL,
QIBJACTU/IBI, KETOHBI, KapOOHOBBIE KHUCJIOTBHI, CIIOKHbBIC
3(UpBL, KUPBI, YIIEBOJbl, AMUHBI, aMUTHOKHUCIIOTHI, OCJIKH);
NPUMEHSATh 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB IS
SKCIEPUMEHTAIbHOM TMPOBEPKH T'MIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX pPEAKUUNd |
MIPOTHO3UPOBAHUSI BOBMOYKHOCTEHN MX

OCYIIECTBIICHUS,

- YMETh MOJTBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKHUX
COEUHEHUI OT KPaTHOCTH M TUMAa KOBaJIeHTHOH cBsizu ("o "
n "n'"), B3aMMHOIO BJIMSIHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKyJax; a TaKke OT OCOOCHHOCTEeH peanu3aluu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUS PEAKITUH;

- YMETh XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE 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-snexkTpoHHBIE" OpOUTANH,




SHEPreTUYecKHe YpPOBHH; OOBACHATH 3aKOHOMEPHOCTHU
W3MCHEHHUS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMU COCIMHEHUH 0 MepHoJaM U rpynnam;

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
WUHTEPIpPETAINN
uHpopMauu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHCHUS 3a1a4
npodeccHnoHATEHOM

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMSI:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa B OJIMKYJILTYPHOM MHUPE;

- COBEpILICHCTBOBAHHME SI3BIKOBOM H  YUTATEIbCKOU
KyJIbTYypbl KakK CpEICTBA B3aUMOJCHCTBUA  MEXIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
UCCJIEI0BATENBCKYIO ACSATENbHOCTh MHAUBUAYAIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
IMO3HABATEIIbHEIMM JACHCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJAJNETh HAaBBIKAMHU TMOJY4YCHHsS WHQPOpMAIUU U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSATEILHO
OCYILIECTBIATh TOWUCK, AaHajiu3, CHCTEMATHU3alHI U
UHTEPIIPETANIO HHPOPMAIUN PA3THUHBIX BUIOB U (HOpM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3IUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWsT WHOpMAIMU ¥ TEJIEBOM  ayAuTOpHH,
BbIOMpass oONTUMaJbHYIO (GOpMy TpEACTaBICHUS U
BU3yaJIN3aIUH;

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

yueOHBIMU

cpeacTtBa  MHGOPMALMOHHBIX U
TEXHOJIOTHIl B pelIeHnn

- yMeTb IUIAHUPOBaTh M  BBINOJHATH XUMHUYECKUU
SKCIIEPUMEHT (IIPEeBPALCHUSI OPraHMYECKUX BEIIECTB IPHU
HarpeBaHuU, MOJYYEHUE STUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLMU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakuuu OENKOB; MPOBOAMTH PEAKIUU HOHHOTO OOMEHa,
OMpENIEATh Cpely BOJHBIX PAacTBOPOB, KaueCTBEHHbIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHUS; peliaTh 3KCIEPUMEHTAIbHBIC 3a7aud I10
teMam "Metamuiel" u "Hemeramibl"') B COOTBETCTBHH C
paBWJIaMHd TEXHUKHA OE30MACHOCTH TIPH OOpaIIeHU:d C
BEIIECTBAMHU u 71a00paTOPHBIM 00opyoBaHUEM;
MPEACTABISTh PE3YNbTAThl XMUMHYECKOTO HSKCICPUMEHTA B
dbopMe 3amucu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUd U
(hopMyJIMpPOBaTh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

- yMeTh AaHAIM3UPOBaTh XHUMHYECKYI0 HHGOpPMAIHIO,
IOJIy4YaeMYyI0 M3 pa3HbIX HMCTOYHUKOB (CPEACTB MacCOBOI
uHpopMaluu, cetb UHTEepHeT u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYYHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKUX SIBJICHUI (HabmroieHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMHUYECKUM (PopMyliaMm U
YPAaBHEHUSIM XUMHUYECKHX PEaKUUid C HCIOIb30BAHUEM
(U3UYECKUX BETUYUH, XapaKTEpHU3YIOIIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMalbHbBIE
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JJI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyallMsX, CBS3aHHBIX C
BEILIECTBAMH M X IPUMEHEHUEM,;

U3MEpEHUe,




KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHU3allMOHHBIX
3ala4 ¢ COONIOAICHHEeM TpeOOBaHW  APrOHOMUKH,
TEXHUKUA O€301acCHOCTH, THTHEHBI, PecypcocOepeKeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

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

- YMEThb CaMOCTOSITEJIbHO IUJITAHUPOBATh M MPOBOJUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIyYE€HUE U U3YYEHHUE CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BEILECTB, KaUECTBEHHBIC
peakuuu  YrIeBOJOPOJIOB  PA3JIMYHBIX  KIACCOB U
KUCJIOPOJCOACPKAIMX OPraHUYECKUX BEILECTB, PEUICHUE
3KCIIEPUMEHTAIbHBIX 3amad 1o pacIiO3HAaBAHUIO
HEOPTaHWYECKUX U OPraHUYECKUX BEIICCTB) C COOTIOCHUEM
mpaBmwiI  0e30MacHOro oOpaimieHusi ¢  BEImeCTBAaMU U
7abopaTOpHBIM  00OpyZOBaHUEM, (OPMYIUPOBATH IIEJH
WCCIICIOBaHMS, TMPEAOCTaBISITh B  pasludHOd  (dopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTD;

- YMETb OCYIIECTBIIATH  LICJICHANPABICHHBI  IOMUCK
XUMHYECKOH WH(GOpPMAIMM B Pa3UYHBIX HCTOYHHUKAX
(HayuHas ¥ yueOHO-Hay4yHasi JHUTepaTypa, CpeacTBa
MaccoBoil uH(opManuu, cerb HWHTepHEeT U npyrue),
KPUTHYECKH aHAM3UPOBATh XHUMHUYECKYI0 HHGPOpPMAIHIO,
nepepadaThiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C
MOCTaBIICHHOW yueOHOM! 3a/1aueii;

- BJIAJIETh CUCTEMOM 3HAHUM O METOAAX HAYYHOTO MO3HAHUS
SIBJIEHUM TIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
Hu YMEHHUSIMHA MIPUMEHSITh 3TH 3HAHUS npu
JKCIIEPUMEHTAJILHOM ~ WCCIIEIOBAHUM  BEIIECTB U I
OOBACHECHHUS XUMHYECKMX SIBJICHHIH, HMEIOIMX MECTO B
IIPUPOJAE TPAKTUYECKOW JESITENBbHOCTH YEJIOBEKA U B
MOBCEIHEBHOMN JKU3HH;

OK 04. DddextuHO
B3aUMOJICHCTBOBAaTh U
paboTaTh B KOJJIEKTHUBE
1 KOMaH/ge;

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITENIbHOCTU M
CaMOOITPENEIEHHUIO;

-OBJIaJICHWE  HaBbIKAMU  Yy4eOHO-HCCIIEeI0BATENbCKOH,
MPOEKTHOM M COLIMATbHOM JAEATEIbHOCTH;

OBnajgeHue  yYHHUBEPCAIbHBIMA  KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICITEIIbHOCTD:

- yMeTh IUIAHUPOBATh U  BBINOJHATE XUMHUYECKUU
SKCTIIEPUMEHT (TPEBpaIEHUsI OPTAaHMYECKUX BEIIECTB IMPHU
HarpeBaHuH,

MOJy4YeHUEe  O3TWJIEHa W W3yYEHHE €ro  CBONCTB,
Ka4eCTBEHHBIE PEAaKLUU Ha albIETUbl, KpAXMaJl, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEIKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB; MPOBOAWTH PEAKIUU HOHHOTO OOMEHa,
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- IOHUMAaTh W HMCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHIUBHUIYAJILHON pabOTHI,

- TpUHUMATh II€JIM  COBMECTHOM  JIE€ATEIHHOCTH,
OpPTaHHW30BBIBATh M KOOPAMHHPOBATH ICHCTBHUS 10 €€
JOCTH)KCHHIO: COCTABJIATH IIJIaH JICHCTBHM, pacpenessiTh
poIM C yYETOM MHEHUW YYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh U BBINOJHITH PabOTy B YCIOBHUSIX
peaNbHOr0,  BHUPTYaJIbHOTO M KOMOWHHUPOBAaHHOTO
B3aUMOJCUCTBUS;

- OCYUIIECTBIIATH MO3UTUBHOE CTPATErMUECKOE MOBECHHE
B Pa3IMYHBIX CUTYyallUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Osnaznenue VHHUBEPCATHHBIMU PETYISITHBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apryMEHTHI JPYTHX JIOJEH MpHu
aHaAJIN3e PE3YJIbTATOB JICATEIIHBHOCTH;

- MPU3HaBaTh CBOE MPAaBO U TMPaBO JAPYIrUX Jojed Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JPYTOTO YEJIOBEKa,;

OIIPEETATh CPeAy BOJHBIX pPACTBOPOB, KaueCTBCHHBIC
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHHS; peIlaTh 3KCIIEPUMEHTAIbHBIC 33a4H 10
temam "Metanns" u "Hemeramibl") B COOTBETCTBUM C
NpaBWJaMd TEXHUKH O€30IacHOCTH TpH OOpaIleHHH C
BEIIECTBAMHU " 71a00paTOPHBIM 000pyI0BaHUEM;
IPE/ICTABIATh PE3YJbTaThl XUMHUYECKOTO HIKCIIEPUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(bOopMyITHpPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUIAHUPOBaTb U MPOBOJAUTH
XMMHUYECKHH SKCIIEPUMEHT (TI0JTy4eHNE U N3YYCHHE CBOMCTB
HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIE
peakIuy  YIJIEBOJOPOZOB  PA3IMYHBIX  KJIacCOB |
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKHX BEIIECTB, DPELICHUE
IKCTIEPUMEHTAIBHBIX 3ama4 o pacro3HaBaHUIO
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB) C COOIIOICHIEM
npaBui  0e30macHOro oOpamieHus ¢  BEIIeCTBaMH U
1ab0paTopHEIM  000pyIOBaHHEM, (OPMYIUPOBATH IEIH
WCCIIEJIOBAHMSA, MPEIOCTAaBIATh B  Pa3IH4YHON  (opme
pe3yabTaThl SKCIIEPUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxelicTBOBAaTH

COXpaHEHHIO
OKpy)XamIlei  cpeaspl,
pecypcocOepekeHHnIo,
MPUMEHITh 3HaHUS 00
W3MCHCHHUU KITUMaTa,
MIPUHIIMIIBI OEPexIUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

B o6mnacTi 5K010rn4eckoro BOCHUTAHUSA:
- c(hOpMHpPOBAHHOCTb  3KOJOTMYECKOM  KYJIbTYpHI,

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE NPHUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUE r1100aIbHOTO xapakrepa

HKOJIOTUYECKUX MPOOIeM;

- IUIAHMPOBAaHME M  OCYLIECTBIIEHHWE JEHCTBUH B
OKpYKalIllel cpeJe Ha OCHOBE 3HAHUA  Leneu
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  MpPEACTABICHHUA: O  XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHUHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIbHOU
I'PaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHHs] MPaKTHYeCKUX
3alad M DKOJIOTUYECKM OOOCHOBAaHHOTO OTHONICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeLE;

- YMETb co0nroaaTh npaBuIIa HKOJIOTUYECKU
1[e1eco00pa3HOro  MOBEJCHHUS B OBITY M TPYLOBOH
NESTEIbHOCTH B LEISIX COXPAaHEHUS CBOEro 3/I0pOBbS U
OKpY’Kalollleld NPUPOJHON CpeAbl; YYUTHIBATh ONACHOCTh
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CUTyallMsIX;

- yMeHUe MIPOTHO3UPOBATH HeOIaronpusITHHIE
DKOJIOTHYCCKHUE MOCJEICTBUS MpeANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- paclIdpeHuEe OmbITa ACSATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKaMHU Y4eOHO-HUCCIEI0BATEIBCKOM,
MIPOCKTHOM M COIMATILHOM eI TEIbHOCTH;

BO3JICMCTBUSI HA OJKWUBBIE OPraHU3Mbl  ONpPEIETICHHBIX
BEILIECTB, TMOHUMAasi CMBICI TIOKa3zaTelis MpeaesbHOU
JIONTYCTUMOM

KOHIICHTPALINH;

- YMETh NPOTHO3UPOBATh, AHAIM3UPOBATh M OIICHHBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOM M TIPOW3BOJICTBEHHOW JCATEIHPHOCTH 4YEIOBEKa,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB, HCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS JJIS MPUHATHS TPAMOTHBIX pEIICHUN
Mpo0JIeM B CUTYaIIUSX, CBI3aHHBIX C XUMUEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KUBbBIE
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, ITOHUMAsi CMBICI
noKasaTtensi TpeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATH Ha TpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JEHCTBHUS HAa OPTraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COIAEP)KAHUE OEH_[EOBPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHUMMUSA»
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 70
B T.4..

TEOPETUYECKOE 00yUeHnE 44
MIPAKTHYCCKHUE 3aHATUS 26
IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE coAep:KaHMe(coAepKAHHE 9
NMPUKJIATHOTO0 MOJYJIA)

BT. 4.

TEOpETUYECKOe 00yUeHHe 2
MIPAKTUYECKHE 3aHITHS -
WHIUBUIYTBHBIN TIPOCKT HeT
KOHCYJIbTaIlH -
[IpomexyTouHas aTTecTalus B IEPBOM ceMecTpe B popme

mudepeHIMPOBaHHBIN 3a4eT
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2.2. TemaTuyeckuil 1JIaH U COAEp KaHUE TUCIUIUIMHBI

HaumenoBanue pa3ienoB u Tem Copepxanne yaeOHOT0 MaTepuaia(0CHOBHOE U IPOGECCHOHATBHO- O6bem | ®opmupyembie
OpPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHATHS, IPUKIATHON MO aK.gyaco | KOMIETEHLUHU
B
1 2 3 4
OcHOBHOE COJIep KaHNe 70
Paznenl.OcHOBBI CTpOEHUSI BELIECTBA 8
Tema 1.1.Crpoenu atomMoB | OCHOBHOE COJIep >KaHNE 4 OK 01
XMMHMUYECKHX 3JIEMEHTOB U IIpupoaa | TeopeTndeckoe o0yueHue 2
XUMHUYECKON CBSI3H CoBpeMeHHass MOJENb CTPOCHMSI aToMa. OIEKTPOHHAas KOH(UTrypamus aroma. 2
Krnaccudukamuss XUMHYECKHX DJIEMEHTOB (s-, P-, O-amementsi). BanieHTHBIC
ANEKTPOHBL.  BaslleHTHOCTb.  DNEeKTpOHHas  MPUPOAA  XMMHYECKOH  CBS3H.
DNeKTPOOTPULIATETLHOCTD.
KoBaneHtHast cBsi3b, €€ pa3HOBUIHOCTH U MEXaHHU3MBbI 00pa3oBaHUsl (OOMEHHBINH U
JIOHOpHO-aKLenTopHbIi). MloHHas cBsa3b. Meramnndeckas cBsi3b. BogoponHas cBA3b.
MexMoIeKynsipHble B3aUMOACHCTBHSI.
W30TONBI, OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aToMa, THOPHAN3ALUS aTOMHBIX
opOuTanei.
[IpakTyeckue 3aHsATHS 2
IIpakTnyeckas padora Ne 1. PemeHune nmpakTUYECKUX 3alaHUNl HA COCTABIEHHE 2
AIEKTPOHHO-TpaPUUIECKUX GOPMYIT JIEMEHTOB 1—4 TIeproI0B.
Tema 1.2. Ilepuonnyeckuii 3akoH U | OCHOBHOE COJIepKaHue 4 OK 01
tabmuna JI.1. Menneneesa Teoperudeckoe 00ydeHre 2 OK 02
[lepnonnueckas cucrtema xumuyeckux aiemeHToB (.M. MenneneeBa. @uznueckuit
cmbica Ilepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBUM C IOJIO)KEHMEM XMMHMUYECKOTo 3jeMeHTa B llepmonnueckoil cucreme.
MupoBo33peHueckoe ¢ HayyHoe 3HaueHue Ilepmommueckoro 3akona J[.U.
MenneneeBa. Ilpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX
AJIEMEHTOB.
[IpakTueckue 3aHATHS 2
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IIpakTuyeckasi padora Ne 2. PemeHue  npakTHKO-OPHEHTHPOBAHHBIX
TEOPETUUECKUX  3aJaHUi  HA  XapaKTepu3alui0  XUMHUYECKHX  3JIEMEHTOB
«Mertamyeckue / HEMETAJUIMYECKHE CBOWCTBA, JJICKTPOOTPHUIATEIHHOCTh H
CPOJICTBO K 3JIEKTPOHY

XMMHYECKUX OJJIEMEHTOB B COOTBETCTBHE C MX DJIEKTPOHHBIM CTPOCHHEM U
MOJIO)KEHUEM B NEPUOAMYECKOM CUCTEME XUMHYECKHX 3yiemeHToB .M.
Meunneneesay.

Pasznen 2. Xummnueckue peakiuu

Tema 2.1. Tumel XUMHYECKHUX
peakuuii

OcHoOBHOE COACPIKAHUC

Teopernueckoe o0ydyeHue

Knaccudukanus M TUOBI XMUMHYECKUX pPEAKIUN C y4aCTHEM HEOPraHUYECKUX
BCIICCTB. KOJII/I‘-ICCTBGHHLIG OTHOIICHUS B XWMHH. OCHOBHI)IG KOJIMYCCTBCHHBIC
3aKOHBI B XMMHUHU W pacueThl MO YPaBHEHHSIM XHMHUECKHUX peakiuil. Moib Kak
eMHUIA KOJIMYeCTBa BeliecTBa. MomsipHas macca.

3aKOHBI COXPAHEHHUSI MAacChl U PHEPTUU. 3aKOH ABoraapo. MosIpHBIE 00bEM Ta3oB.
OTHOCHUTENbHAS IIIOTHOCTD T'a30B.

Peakuuu koMmIuiekcooOpa3oBaHUSI C y4YacTHEM HEOPraHMYECKHX BEIIeCTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IUHKA U QJIFOMUHUS).

NN O

HpaKTI/I‘leCKI/Ie 3aHATUA

IIpaktnueckass padora Ne 3. CocraBieHue ypaBHEHUH peakUMi COEJUHEHUS,
pas3ioxkeHusi, 3aMelleHns, oOMeHa. YpaBHEHUs peakuil TOpeHHs, HOHHOrOo 0OMeHa,
OKHCJIEHUS-BOCCTAHOBJICHHUS.

Pacyer KoIMYECTBEHHBIX XapaKTEPUCTHK UCXOJHBIX BELIECTB U MPOJYKTOB PEAKIUH.
Pacyer KOIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMHM COSIUHEHMS, €CIIH OJTHO
U3 BEIIECTB JAaHO B M30BITKE W/WIM CONEPXKUT INpumecH. Pacuer maccoBoit miu
O00BEMHOM JI0JM BBIXOJA TMPOJIYKTa pPEAKUHUU COEAMHEHUS OT TEOPEeTHUECKU
BO3MOXXHOTo. Pacuer o00beMHbIX OTHOUIEHMH Ta30B. Pacdyer Maccel (00BeM,
KOJINYECTBO BEIIECTBA) MPOAYKTa PEaKLMHU, €CJIM OJHO M3 BEIIEeCTB JaHO B BUJE
pacTBOpa € OMPEAEIEHHON MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTRA.

N

OK 01

IIpakTnueckass padora Ne 4. VYpaBHeHMsS OKHUCIIEHUS-BOCCTaHOBIEHUs. CTerneHb
okucieHnsa. OKHUCIUTENb W BOCCTAHOBHUTENb. OKHCIUTENbHO-BOCCTAHOBUTEIIBHbBIE
peakuuu B IPHUPOJAE, IPOU3BOACTBEHHBIX MpOLECCaX U IKU3HEAEATEIBHOCTH
opranu3mMoB. OKHCINTENbHO-BOCCTAHOBUTENIbHBIN NoTeHIMal cpebl. CocTaBieHne U
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YpaBHMBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOAOM 3JIEKTPOHHOTO
Oanmanca. TUNMYHBIC HEOPTAaHWYECKHE OKHUCIUTEIH W BOCCTAHOBHUTEIHU. DIIEKTPOIIU3
pPacTBOPOB U PaCIIaBOB COJICH.

Tema 2.2. DOnekrponutuueckas | OCHOBHOE CO/IEpKAHUE 4 OK 01
JUCCOLMAIUsl 1 HOHHBIA 00MeH Teoperuueckoe obydyeHue 2

Teopus anekTponuTHueckoi quccouuanuu. Peakium nonHoro oomena. CocraBieHue 2

peakuuii HOHHOro oOMeHa MyTeM COCTaBJICHUS UX IMOJIHBIX M COKPAILIEHHBIX HOHHBIX

YpaBHEHUH.

l'unponu3 coneil. 3HayeHwe TUAPONIM3a B OMOJOTMYECKUX OOMEHHBIX MPOIECcCax.

[IpumeHneHue ruiposan3a B IPOMBIIIIIEHHOCTH.

[IpakTuueckue 3aHATHS 2

IIpakTuyeckasi padora Ne 5. «Peakuuu ruapoauza. 2

UccnenoBanue cpeabl pacTBOPOB CoJieH, OOpa30OBaHHBIX CHIIBHBIMH U CIIA0BIMH

MPOTOJIUTAMH, U HUX pPEaKIuid C pacTBOpamMH MIEIOYM M KapOoHaTa HaTpHs.

CocTaBiieHHE peaKI1il THAPOIIN3a COJIEH.
Pasnen 3. Ctpoenue u CBOMCTBAa HEOPraHUYECKMX BEIIECTB 14
Tema 3.1. Krnaccudukanus, | OCHOBHOE coJIepiKaHne 4 OK 01
HOMEHKJIaTypa u crpoenue | Teoperndeckoe o0ydeHuUe 2 OK 02
HEOPraHWYECKHUX BEILECTB IIpenMer HeOpraHMYECKOW XUMHUHU. B3aMMOCBA3P HEOPraHMYECKHX BEIIECTB. 2

Knaccudukanus HeopraHudeckux BellecTB. IIpocTele M CIIOKHBIE BELIECTBA.

OcCHOBHBIE KJIACChl CJIOXHBIX BEIIECTB (OKCHABI, TMJIPOKCHUJbI, KHUCJIOTBI, COJIH).

HomeHknarypa u Ha3BaHWE HEOPraHMUYECKHUX BEUIECTB MCXOAS M3 UX XMMHUYECKOHN

(GOopMyJIbI WIIM COCTaBJICHUE XMMHUYECKON (HOpPMYINbl MCXOJs U3 Ha3BaHMs BEIIECTBA

110 MEXIYHAPOIHON WM TPUBHAIBHOW HOMEHKJIIATYpE.

MexmornexynspHble B3auMmoaencTBus. Kpucramioruaparsl. ArperaTHble COCTOSTHUS

BemiecTBa. Kpucrammmyeckue u amopdHble BemecTBa. THIBI KPUCTATUYECKUX

pemeTok (aroMHas, MOJICKYJIApHAas, WOHHAs, METaUTNYecKas). 3aBUCHUMOCTh

(¢u3MYeCcKUX CBOICTB BelleCTBA OT TUINA KPUCTAIMYECKOH pemeTku. [Tpudaunb

MHOT'000pa3usi BEIIECTB.

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU TBEPABIX, KUAKHX U Ta3000pa3HbIX

BeniecTB. JKuakrue KpuCTaibl.

[IpakTrueckue 3aHsATHS 2
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IIpakTuyeckasi padora Ne 6. Pemenue 3amau Ha pacyeT MaccoBOW JOJU (Macchl) 2

XMMHUYECKOTI'0 3JIEMEHTa (COEIMHEHUs) B MOJIEKYJIe (cMech).
Tema 3.2. ®usuko-xumuueckue | OCHOBHOE COJEpKAHUE 8 OK 01
CBOICTBa Heopranudyeckux | Teopernueckoe oOydeHHe 6 OK 02
BCIISCTB Meramipl. O0mue (u3udyeckue W XHUMHYECKHE CBOWcTBa MeTauioB. CrocoObl 2

MoJydeHusl. 3HAUeHHE METAUIOB U HEMETAJIOB B MPUPOJAE U >KU3HEIEATEIbHOCTH

yeloBeKka U opranu3mMoB. Kopposus MeramioB: BUIbl KOPPO3UHU, CHOCOOBI 3aIIUTHI

METaJUIOB OT KOPPO3UH.

Hemeramnpl. O0mue ¢puzndeckue U XMMHYECKHE CBOMCTBA HEMETAIUIOB. THUIMMYHBIE 2

corictBa MetaiwioB [Y— YII rpynmn. Knaccudpukamus 1 HOMEHKIAaTypa COeIMHEHUM

HeMeTalsIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB, 2

THAPOKCUIOB, KHUCIOT, COJIed W Jp.). 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB

MPOCTHIX BEIIECTB, BOJOPOIHBIX COSUHEHUH, BBICIINX OKCHUIOB U THJIPOKCHUIOB.

[IpakTuueckue 3aHATHS 2

IIpakTnyeckas padora Ne 7 «CBolicTBa METAJIJIOB U HEMETAILJIOBY. 2

HccnenoBanne (QU3NYECKUX W XHUMHYECKUX CBOWCTB METAZIOB M HEMETAJUIOB.

Pemenne 5SKcnepuMEHTANBHBIX 33Jad IO CBOWCTBAM XHUMHUYECKHMM CBOMCTBaM

METaJUIOB, 110 PACTIO3HABAHUIO M MOJYYEHUIO COSIMHEHNN METAJUIOB M HEMETAJIJIOB.
Tema 3.3. [IpounzBoactBo | OCHOBHOE coziepKaHUE 2 OK 01
HEOPraHUYeCKuX BemiecTB. | Teopernueckoe oOyueHue 2 OK 02
3Ha4YeHHe U IPUMEHEHHE B ObITY M | OOIIMe NPEACTABICHHS O IPOMBIIUIEHHBIX CIOCO0aX MONyYEeHHsT XMUMHYECKHX 2
Ha IIPOU3BOJACTBE BELIECTB (Ha IpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI).

Uepnass u 1BeTHass MeTauyprus. [IpakThyeckoe MNpPUMEHEHHE SIEKTPOJId3a IS

MOJTYYEHUSI MIEJOYHBIX, IIEJIOYHO3EMEIbHBIX METAUIOB M amoMuHus. CTEKIO0 |

CHJIMKATHASI TPOMBIIIJIEHHOCTb.

[Ipo6nema 0TX0/10B U MOOOYHBIX NPOAYKTOB.
Paznen 4. CtpoeHue 1 CBONMCTBA OPraHUYECKUX BEIIECTB 24
Tema 4.1. Knaccudukanus, | OcHOBHOE coziep kaHne 4 OK 01
CTPOECHHE u HOMeHKarypa | Teoperudeckoe oOydeHue 2
OpraHNYeCKHX BEUIECTB [Ipeamer oprannueckoit xumun. B3auMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 2

BEIIECTB.
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XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO UX
BaJIEHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUUECKOI'O CTPOCHUSI OPraHUUECKUX
coequHennii A.M. bBytiepoBa. VYriepoaHbIii CKEJIET OpPraHUYECKON MOJICKYJIbI.
MounekynsipHble UM CTPYKTypHbIE (pa3BEpHYThIE, COKpAIIECHHBIE) XUMUYECKUE
¢dbopMyIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOCHHSI MOJIEKYIL.
W3omepust U u3zoMmepbl (CTPYyKTypHasi, IeoMeTpuueckas (LUC-TPaHC-U30MEPHUS).
KpatHocTh XMMU4ECKOH CBS3H.

[Tonarue o ¢yHKUMOHANBHOW Tpynme. [IpUHIMITEI KiIaccH(UKAUN OPraHUYeCKHX
COeMHEHUI. MexIyHapoaHasi HOMEHKJIAaTypa W IPUHLUIBI HOMEHKJIATYpbI
OPraHNYeCKUX COCTMHECHUMU.

HpaKTI/I‘leCKI/IC 3aHATUA

Ipaktuueckass padora Ne 8. HowmeHknarypa OpraHWYECKHX COCTUHEHUIN
OTACNBHBIX  KJaccOoB  (HACHILICHHbIC, HEHACBHIIICHHBIE W  apOMaTHYecKHue
YTJIE€BOAOPOABI, CIIUPTHI, PEHOBI, aJTbAETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)
CocraBieHHe TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYyJT OpraHMYECKuX
BCIICCTB OTACJIbHBIX KJIACCOB, MCIIONB3ysd HMX Ha3BaHHUA 110 CHUCTEMaTHUECKOM
HOMeHKJIaType. Pacuersl mpocteiinieii GopMynbl OpraHMYecKON MOJEKYIbI, HCXOAs
13 3JIEMEHTHOTO cocTana (B %).

Tewma 4.2. CBolicTBa OpraHU4eCKUxX
COECIMHEHU I

OcHOBHOE COACPIKAHUC

18

Teopernueckoe o0ydueHue

14

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KIJIACCOB
(ocoOeHHOCTH KJIacCU(pUKALMKM U HOMEHKJIATYpbl BHYTPU Kjacca; FOMOJIOTMYECKHUM
psan u obmas ¢opmyna; uzomMepus; pU3NUECKUE CBOIMCTBA; XMMHUYECKHE CBOWCTBA;
CIIOCOOBI MOJTYYEHHUS):

— TMpenenbHbIe YIIIEBOAOPObl (0COOEHHOCTH KiaccH(UKAMM U HOMEHKIATypbl
BHYTpPH KJIacca; TOMOJIOTHUECKUH ps U o01mas popMyIia; n3oMepusi)

— TIpeneNbHBIC YIIEBOJAOPOAbl ((DU3MYEeCKUe CBOICTBA; XMMHUYECKHE CBOWCTBA;
CIIOCOOBI MTOTYYEHUS)

— HeTpeeIbHbIC U apOMATHYECKHE YIIIeBOIOPOABI(0COOEHHOCTH KIacCU(pHUKAUN H
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psiji 1 o01iast popmysia; Uu3oMepusi)

OK 01
OK 02
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— HeMpeleNbHbIe W apoOMaTHYeCKue yrieBoaopoabl ((pu3uyeckue CBOWCTBA;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI OTYUCHHS)

— KHUCIJIOPOJCOJIEpXKAIIUE COCNUHEHHsT (COUPTBI W TpPOCTbie 3¢Qupbl, (HeHomsl,
aJIbJICTU/IBI U KETOHBI, KapOOHOBBIE KHCIOTHI W WX NpOHM3BOJHBIE). [IpakTHueckoe
IIPUMEHEHHE STWICHIVIMKOMS, InuepuHa, (enona. Ilpumenenue ¢opmanbaeruia,
aleTanbJeruaa, YKCyCHOW KUCIOTH. Mblla KaKk COJHM BBICIIMX KapOOHOBBIX KHCIIOT.
Moromne cBoMCTBa MBLIIA;

— a3zoTcoacpKamue COCAMHCHUA (aMI/IHBI N aMHMHOKHUCJIOTHI, 6CJ'IKI/I).

Knaccudukanuss 1 0COOCHHOCTH OPraHMYECKHX peakiuii. PeaknuoHHBIC LEHTPHI.
Panukanel. [lepBoHavyasibHBIE TMOHATHS O THUNAX W MEXaHHW3MaX OPraHUYECKUX
peaKIuid.

[IpakTyeckue 3aHsATHS

IpakTuyeckass padora Ne 9.:Pemenue memnodek NMpeBpalicHUd HA TCHETUYCCKYIO
CBS3b MEXJIYy KJIacCaMM OpPIaHMYECKHUX COEIUMHEHUM C COCTaBIEHUEM Ha3BaHWUU
OpPraHWYECKUX COCIMHEHMM M0 TPUBUAIBHON WM MEKIYHAPOJHON CUCTEMATUYECKOM
HOMEHKIaType. Pemenue pacueTHbIX 3a7ad IO ypaBHEHUSAM peakLUi C y4acTHEM
OpPraHUYECKUX BELIECTB.

IpakTuuyeckass padora Ne 10. «[lomyueHne mMeTaHa W HW3y4YEHHE €TO CBOMCTB
(ropeHue, OT-HOIIEHHME K OpOMHONM BOJe M pacTBOpPY IEepMaHraHara Kaius),
HOMCHKIJIaTypa aJIKaHOB»

Tema 4.3. Opranuueckue BelecTBa
B JKU3HENEATEIBHOCTU 4YEJIOBEKA.
IIpon3BoaCTBO M IpUMEHEHUE
OpPraHUYECKUX BELIECTB B
MIPOMBIIIJIEHHOCTH

OcCHOBHOE coJiepKaHNe

N

TeOpeTI/I‘leCKOC 06yquI/Ie

N

buooprannueckue coenunenus. [Ipumenenue u Ouosiornyeckas pojib YIJI€BOJIOB.
OxuciieHue YrieBoJI0B — MCTOYHHK OHEPrMHM JKHUBBIX OpraHusmoB. O6sacTtu
MPUMEHEHHUsT aMUHOKHCIOT. [IpeBpamienust OenkoB MUK B OpraHHU3Me.
buonornueckue ¢yHkuun OenkoB. buonornyeckue ¢QyHkuuu kupoB. Poib
OpPraHMYEeCKO XMMUU B pelICHUH NMPOoOJIeM MUIIEBOM 0€301aCHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB M crpoeHue. CrtpoeHue HykieoTuaoB. Cocras
HykinenHoBbix  kucinotr  (AHK, PHK). Ponp  HyKkIeMHOBBIX  KHUCIOT B
KU3HENEATEIILHOCTU OPraHU3MOB.

N

[Ipon3BOCTBO OpraHMYECKUX BELIECTB: IPOU3BOJCTBO METaHONA, MepepadoTka
HedTu. [TonmudTHIIeH KaK KPYMHOTOHHAXHBIA MPOTYKT XMMHUYECKOTO MPOU3BOJICTBA.

OK 01
OK 02

19




[Ipumenenue strieHa. [Ipon3BoACTBO U MpUMEHEHNE KaydyyKa U PE3UHBI.
CuHTeTHYeCKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHHe, cBoMcTBa. [IpakTrueckoe
UCIOJIb30BaHNWE BOJOKOH. CHHTETHMUYECKHUE IUICHKU: U30JIALUS JJis TPOBOJIOB,
MEMOpaHBI TSI OTIPECHEHUS BOJIbI, 3aIIUTHBIC MJICHKHU ISl aBTOMOOMIICH, TUIACTBIPH,
XUpyprudeckre mNoBsi3ku. HoBbIE TEXHOJOTHMU JAJbHEWUIIEro COBEPIIECHCTBOBAHUS
MOJIMMEPHBIX MaTEPUAJIOB.

Ponb oprannyeckoil XuMuu B peLICHUH MPOOJIeM YHEPreTHUECKOi 0e30MacHOCTH, B
Pa3BUTUU MEJUILIUHBI, CO3/IaHUM HOBBIX MAaTE€pPUATIOB, HOBBIX MCTOYHUKOB YHEPrUU
(aypTEepHATHBHBIEC HICTOYHUKH SHEPTUN).

Pasnen 5. Kunetnueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUSI XMMUUYECKUX peakluii 6
Tema 5.1. Kunernueckue | OCHOBHOE COJIepyKaHKE 4 OK 01
3aKOHOMEPHOCTH nporekanus | Teoperndyeckoe oOydueHne 2 OK 02
XUMHUYECKHUX PEaKIIMH XUMHYECKUE PEAKIUH. KnaCCI/IQ)HKauI/Iﬂ XUMHUYECKUX peaKHHﬁ: 110 (1)a30BOMy 2

coctaBy (FOMOI€HHbIE M TE€TEpOTEHHbIE), IO HCIOJIb30BAaHUIO KaTanau3aTopa

(KaTaaUTUYECKHE U HEKATAIUTUYECKUE).

CKOpOoCTh peakiud, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DAKTOPOB: IPHPOJIBI

pearupyromux BeUIECTB, KOHICHTPAUU pPEArupyrolIuX BEIIECTB, TEMIIEPATyphl

(mpaBmwiio  Bant-I'odda), 1utomaanm  peakMOHHOW  MOBEPXHOCTH,  HATHUYHUS

Karajau3aropa. Ponb kaTann3atopoB B IPUPOJE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

OHeprus akTUBalMKU. AKTUBUPOBaHHBIM Komruieke. Karanuzaropel u karanus. Poinb

KaTaJu3aTOpOB B IPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

[IpakTyeckue 3aHsATHS 2

IIpakTnueckas padora Nell. M3ydyeHue 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOH 2

peakuy OT KOHIEHTPALMU PEarupyroInX BEIIECTB U TEMIIEPATYPBHI.
Tema 5.2. Tepmonnnammyeckue | OCHOBHOE COAEpKAHUE 2 OK 01
3aKOHOMEPHOCTH MPOTEKAHUS OK 02

Teopernueckoe oOyueHue 2
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xumuueckux peakuuid. PauoBecue | Kiaccupukanus XMMHYECKUX PEaKIMii: 10 TerioBoMy 3P QexTy (3K30TepMUUYECKUE, 2
XUMHUYECKHUX PEaKIH SHIOTEPMHUYECKHE), MO0 oOparumocTd (oOpaTtumble U HeoOpaTtumeie). TemmoBbie
addexThl XxuMuyeckux peakiuil. Tepmoxumuueckue ypaBHeHHS. OOpaTUMOCTh
peakuuii. XUMHUUYECKOE PaBHOBECHE U €r0 CMELICHHE O] ACWCTBUEM pPA3JIMYHBIX
(akTopoB  (KOHILIEHTpalMs peareHTOB WJIM NPOAYKTOB peaklHH, JaBlCHUE,
TeMIeparypa) A CO3JaHUsl ONTHMAJIbHBIX YCIOBUH NPOTEKAHUS XUMHUECKHUX
MIPOLIECCOB.
[Tonsarue 06 sHTampnMK U SHTpOnUH. DHeprusa [ nd6ca. 3akon I'ecca u cieacTBus us3
Hero. Ponb cMmenienus paBHOBecus B TexHoJormdeckux mporeccax. [Ipunmun Jle
[[Tarenbe. BausHue paznuuHbX (PaKTOPOB HAa MU3MEHEHHE PABHOBECHUS XMMHMUYECKUX
peakuuii.
Paznen 6. JlucniepcHbie CUCTEMBI 4
Tema 6.1. JucniepcHbie cuctemsbl U | OCHOBHOE COJIEpKAHUE 2 OK 01
(aKTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHne 2 OK 02
JHucnepcusie cuctembl. Komouaabie cuctembl. VICTUHHBIE pacTBOPHI. 2 OK 07
PactBopenne  kak  ¢usnmko-xumuueckuii  mporecc.  PactBopel.  CrocoOb1
MPUTOTOBIIEHUST pacTBOopoB. PacTBopuMocTh. MaccoBas A0S pPacTBOPEHHOTO
BeulecTBa. [IpenenbHO H0MycTHMbIE KOHLUEHTPALUMU U UX UCIOJb30BAaHUE B OLICHKE
HKOJIOTUYECKOM 6€30MacHOCTH.
Knaccupukauus nucnepcHblx cucreM 1o cocraBy. CrtpoeHue u  (GakTopbl
YCTOMYMBOCTH JAMCIIEPCHBIX CHCTEM. Pacrio3HaBaHME MCTHHHBIX pacTBOPOB,
KOJUIOM/IHBIX PAacTBOpPOB M TrpyOoaucrepcHblx cucteM. CTpoeHHe MHIIEIUIBI.
PaccenBanne cBeta mpM MPOXOKIEHUM CBETOBOTO IIydyKa 4Yepe3 ONTHYECKH
HEOAHOPOAHYIO cpeny (dddexra Tunmams).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKAHUE 2 OK 01
IUCIIEPCHBIX  cucTeM Uil uX | [IpakTuyeckue 3aHATUS 2 OK 02
UIEHTHUKAKH IIpakTnueckas padora Nel?. «cciaenoBanue TUCHEPCHBIX CUCTEM). 2
[IpuroToBneHne W U3y4YE€HHE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HbIX BHJOB:
CYCIIEH3MH, AMYJIbCUM, KOJUIOMIHOIO pacTBopa. CpaBHEHHE CBOWMCTB MCTHUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BBISIBJIEHHE OCHOBHBIX PA3JIMYUI MKy HUMHU.
Paznen 7. KauecTBeHHbIE peakiiiy 00HAPYKEHHUs] HEOPIraHUYECKUX M OPraHUYEeCKHX BEIECTB 4
Tema 7.1. O6napyxeHue \ OcCHOBHOE coJiep KaHNe 2 OK 01
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HEOPraHWYeCKHX  KaTHOHOB U | TeopeTmueckoe oOydeHHe 2 OK 02
aHUOHOB KauecTBeHHble ~ XMMHYECKHME  pEaKlMHM, XapaKTepHbe Uil  OOHAPYKEHHS 2
HEOPraHMYECKUX BEUIeCTB (KaTHOHOB M aHMOHOB). CocTaBlieHUE ypaBHEHUHN peakiuil
oOHapyKeHHsI KaTHOHOB [-VI rpymnm v aHHOHOB, B T.4. B MOJIEKYJIAPHONH W MOHHOM
dhopmax.
Peakium  oOHapyXeHHMS HEOPraHWYECKHX BEIIECTB B  peEalbHBIX  O0BEKTaX
OKpYKaroIlllen CpeJibl.
Tema 7.2. O6Hapyx)eHue OcHOBHOE CcOJIep>KaHNe 2 OK 01
OpraHUYecKHX BELIECTB IpakTHYecKHe 3aHATHS 2 OK 02
OT/ECJIBHBIX KJIACCOB C IIpakTuyeckas padora Nel3. KauecTBeHHbIE XMMHUYECKHE PEAKIMH, XapaKTEPHBIE 2
HCII0JIb30BAHUEM Ka4eCTBCHHBIX Ui oOHapyKeHHsl OTAEIbHBIX KIIACCOB OpPraHMYECKHX COCAMHEHUI: (EHOIIOB,
peakuuii aNbJETUI0B, KpaxMaJla, YKCYCHOM KUCIIOTHI, aMUHOKHUCIIOT U Jp.
Jlenatypanius GeJlKOB IIPU HATPEBAHUH, [IBETHBIC PEAKIINU OEIKOB.
CocraBieHne KayeCTBEHHBIX pEaKIUil OOHAPYXKEHHS OPTaHWYECKHX COCAMHEHUI
OTJICNIbHBIX KJIACCOB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coiep:KaHue MPUKJIATHOTO MOIY/JIsl) 2
Paznen 8. Xumusi B ObITY ¥ POW3BOJICTBEHHOM JIESATEIHLHOCTH YEIIOBEKA 2
Tema 8.1. Xumus B ObiTy u | OCHOBHOE COJEpIKAHUE 2 OK 01
IIPOU3BOJICTBEHHON JEATENbHOCTH | TeopeTndyeckoe o0yueHne 2 OK 02
YeJIOBEKa Dkojoruveckas 0€30MacHOCTh IMOCIEACTBUII OBITOBOM U  MPOU3BOJICTBEHHOM 2 OK 04
JEATENLHOCTH YENIOBEKA, CBI3aHHas C TIEPePa0OTKOI BENIECTB. OK 07
[TpomesxyTouHas arTecTanus no auciuiuinie (auddepeHIpoBaHHbIN 3a4eT)
Bcero 72
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3. YCJIOBUS PEAJIU3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI
3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanu3arusi mporpaMMbl JUCHUIUIMHBI TpeOyeT Hamuuus y4eOHO# maboparopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

1) HOYTOYK,
npuHTep JaszepHbii, M®Y, rpadonpoekrop, XUMUYECKas MHUKpojadopaTopus, IHU(poBoit
HAaOOpBl PEaKTUBOB, XHWMHUYECKas TIMOCYJa,

XUMUH,

KOMIIBIOTEP, MYJIbTUMEIUNUHBIM MPOEKTOP, dKPaH, CTOJ KOMIBIOTEPHBIH,

MHKPOCKOII, KOJUICKIHH, ,I[eMOHCTpaHHOHHBIﬁ

XUMHYECKUN CTOJI, KA(bl, CTEHIbI, AUCTUILIATOP U APYroe 000pyI0BaHHE.

1. 3aKOHbBI ¥ MOHATHUS XUMHH. 16. Mertamibl.

2. Jluccormarusi. 17. KucioTtHble 10XIH.

3. Yruepon. 18. Biusgnue 3TaHoza.

4. Azot 19. AJIKOroJb.

5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.

6. IIpon3BOJICTBO aMMHaKa 21. Ilonumepsl.

7. AmOMUHUI. 22. depMeHTHI.

8. XKeneso. 23. BuramMuHsbI.

9. Kak npuMupHUTh METAILTypPrHIO C IPUPOION? 24. T'opMOHBI.

10. Couprtsl, heHoIBI 25. Bona.

11. Anpneruanl, KETOHEI. 26. Ilonmumepsl U BOJIOKHA

12. KapOoHOBBIE KUCIIOTHI. 27. YKcycHas KUcaoTa

13. Vrunesonsl. 28. XuUMUS [MUILIH.

14. Amunokucnotsl. benku. 29. Yto Mbl nbeM? (XUMUSL HAITUTKOB)

15. AmuHBIL 30. Xumust BOKpYT Hac.
DJIeKTPOHHBbIE YPOKH H TeCThI (Ha IUCKAX):

1. Ctpoenue atomos

2. TUIbl XUMHUECKHUX CBSI3€il.

3. Tlepuoauueckuii 3aKOH U CTPOEHHE aTOMA.

4. 3aK0oHbBI XUMHHN.

5. Oxcupl HEMETalIOB M METAIIOB.

6. KucnoTsl, knaccudHKaius, TUCCOLUAIUSL.

7. CBoiicTBa OCHOBAHHIA.

8. Coenmunenns yrneposa. M3BecTHAKOBEIE TIOPOIbI, 3HAUECHHE.

9. T'umc.

10. Oxcun xkpemuns. Crekio.

11. MeramsL.

12. Meranel, pacipocTpaneHue, MOMydeHHE, CBOUCTBA.

13. Vraepon, annorponus.

14. Vronsnas kucnora.

15. Cmecn BemecTs.

16. Ankansbl, roMonorudeckuii psj, CBONCTBA, IPUMEHEHHE.

17. Drunen — nenpenensHbI yriuesonopon, crpoenue. CBOMCTBA.

18. MMonusTunen u Apyrue NIacTHKHU.

19. Auernnen u ero cBO¥CTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI
[IpeseHTanuu:



20. TIpupomHbie HCTOUHUKH YTIIEBOOPOIOB.

21. Vrons. HedTs 1 ee cpoiicTsa.

22. Criuptel. MeTanon u stanos. CBoicTBa, 3HAYEHHE.

23. KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH CBONCTB, JUCCOLUALIHS.
24. Mbina u 1eTepreHTsl.

25. Dupsl, monyyeHue, HEKOTOPbIE CBOICTBA.

26. JKupsbl, cTpoeHue, cBOKCTBa

27. CtpyKTypsl GENKOB.

28. Kpaxman.

29. Llemmonosa.

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

31. Mynerumenuitaas oOydatomas nmporpamm «1C: Peneturtop. Xumusy,
Y4eOHbIe TaOIUIIBI

1.KommiekT Tabymi «OpraHnyecKre BEIecTBa.

2. KommuiekT TabuiuIl 1o HEOpraHu4ecKon XUMUH.

3. KommuiekT Tabnui «XuMHus B CETbCKOM XO03IHCTBE»

PEKOMEHAYEMAS JIUTEPATYPA

OCHOBHBbIE HCTOYHHKH

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. : U3garenscto FOpaiit, 2021.
— 427 ¢. — (IIpodeccuonansuoe odpazosanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlonoTHUTeIbHbIE UCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpakneHus no oomeit xumun: yued.-mpakt. nocooue ans CIIO / H.
JI. T'nunka; mox pen. B. A. TlonkoBa, A. B. babkoBa. — 14-e uza. — M.: UznatensctBo FOpaiit,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™sl pemeHus 3a1a4 u TecTsl: yueobnoe nocooue ans CIIO /
H. H. Oneiiaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumust. [Ipaktukym: yue6.-npakt. nmocodue ans CIIO / C.
H. Cmapeirun, H. JI. barnasen, U. B. daiinakoBa. — M. : U3natensctBo KOpaiit, 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. YI. Xumus B cenbckoM xozsiictse: yueobnoe nocobue aist CIIO / E. . Tynuku.

— 2-¢ w31, ucnp. u jgon. — M.: U3marensctBo KOpaiit, 2021. — 184 ¢. — (TIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIeBunkuit, M.M. [lo6po moxkanoBaTh B XUMHIO!. [DNEKTPOHHBIN pecypc] — DNEeKTpOoH. JaH.
— M. : WMsparensctBo "JlaGopatopusi 3Hamwmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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3.2 MHudpopmanuoHHbie u uUpoBbIE TEXHOJOrMH (MpPorpaMMHoOe olecrneyeHue,
coBpeMeHHbIe NpodeccHOHAJbHBIEe 0a3bl JAAaHHBIX W HHGOPMALMOHHBIE CIPABOYHbIE
cHCTeMbl)

VY4yebHas IUCUMIUIMHA TPEeIyCMaTpPUBAaeT OCBOCHHE HH()OPMAIMOHHBIX U IH(PPOBBIX
TexHosioruil. Peanuzanus nudpoBbIX TEXHOJOTUH B 00pa30BaTEIbHOM MPOCTPAHCTBE SIBJISAETCS
OMHOW W3  BaXHEWmMX 1eneil  oOpa3oBaHus, Jaromeid  BO3MOXKHOCTh  pPa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylIUMX BBICOKOKBAIM(HUIHMPOBAHHBIX
CIIELUAJIUCTOB.

[MudpoBble TEXHOIOIMH HPEAYCMATPUBAIOT Pa3sBUTHE HABBIKOB 3(P(PEKTUBHOIO pelieHUs
3agad  MpOo(ECCHOHATBHOTO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pasUYHBIX BHJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHue HUMPOBBIX TEXHOJOTHH B
paMKax NaHHOW IUCIMIUIMHBI OPHEHTHUPOBAHO Ha CIIOCOOHOCTH 0€30IacHO W HaJUICKALIIM
0o0pa3oM nojy4arh JIOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCSI, OLICHUBATh U CO3/1aBATh
MHPOPMALMIO C TOMOIIBI0 HU(POBBIX YCTPOWCTB M CETEBBIX TexHOJOruil. dopMupoBaHHe
1U(GpPOBOH KOMIETEHTHOCTH IpEAronaraeT padoTy ¢ JaHHBIMH, BJIAJICHUE UHCTPYMEHTaMH IS
KOMMYHHKAIUH.

3.2.1 DJIeKTPOHHO-0UO0JIMOTEYHASI CUCTEMBbI M 0a3bI IAHHBIX

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

2. DuekTpoHHO-OMOIHOTeUHas cucrema wu3garenberBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr IO MPEIOCTaBICHHUIO JIOCTYyIMa K 3JIEKTPOHHBIM u3aanusim OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMONMMOTEYHAs cucTtema u3aarenbcTBa «Jlampy (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIYT IO MPEAOCTABICHHUIO JIOCTYNAa K 3JIEKTPOHHBIM m3aanusm OO0
«M3natenscTBO Jlaub» ot 06.04.2023 Ne 2)

4. ba3a maHHbBIX 3JeKTpOHHBIX HHPopMaoHHbIx pecypcoB @PI'BHY ITHCXb (morosop
o 00ecneueHuIo J0CTyna K AJIeKTpoHHBIM HH(popmaruonHeiM pecypcam ®I'BHY INHCXb
yepes TepmuHan yaanennoro aoctyna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMONMMOTeuHass cuctema  «AgriLiby  @®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (momoxHUTENBEHOE COTIAIICHUE HA MpeocTaBieHne noctyna ot 13.04.2023
Ne 6/H k JIniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHast 6ubnnoreyHas cucrema «HarmoHanbHbIM 1IUPPOBOI pecypc «PyKoHT»:
Komnekmuu «ba3ossiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (orosop
Ha OKa3aHue YCIyT Mo npeaocTaBieHuo foctymna ot 04.04.2023 Ne 2702/6n122)

7. 000 «AnextponHoe u3matenbctBo FOPAWT (https://urait.ru/) (1oroBop Ha okazaHue
yCIyr MO TPeAOoCTaBICHHIO AOCTyna K oOpazoBatenbHoi miaargopme OOO «DaeKTpoHHOE
m3matenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnektpoHHO-OMOMMOTEeUHast cuctemMa «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTIONB30BaHMe MpousBeaeH 0T 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HarmonaneHas anextpoHHas Oubmuoreka» (https://rusneb.ru/)
(moroBop o moakmtoueHun k HOb u npenocrasnenuu nocrymna k oosexkram HOb ot 01.08.2018
Ne 101/HOB/4712)

10. CornameHre o COTPYJIHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(GOPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TIOJIb30BATENsIM YHHBEPCHTETa W3 YHWCIIa HWHBAJIHIOB IO 3PEHHIO,
CIa0OBUASIINX, WUHBAIMIOB JPYIMX KAaTE€ropuid ¢ OrpaHHMYEHHBIM JOCTYIIOM K HH(OpMAaIuH,
JUL, UMEIOUMX TpyaHOCTH ¢ ureHueM MockoneyaTHoro tekcta TOI'BYK «TamOoBckas
o0acTHast yHUBEpcajbHas Hay4Has o6ubimoreka UM. A.C. [Tymkunay
(https://www.tambovlib.ru) (cormarienune o corpyauundectse ot 16.09.2021 Ne 6/m)
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1. CnopaBounass mnpasoBasg cucrema KoHcynbranTllnoc

3.2.2. UudpopManmoHHbIE CIPABOYHbIE CHCTEMBI

(moroBop TMOCTaBKM U

conpoBoXxAeHUS dK3eMIUIsIpoB cucteM KoncymnprantlImtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnexTpoHHBIM nepuoauueckuid cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIAYTH IO COMPOBOKACHHIO OT 22.12.2022 Ne 194-01/2023)
3.2.3. CoBpemMeHHbIe MPo(eccHoOHATIbHBbIE 0a3bI TAHHBIX
1. ba3a paHHBIX HOPMATHBHO-IIPABOBBIX aKTOB HH(OPMALMOHHO-00pa30BaTEIbHOM
nporpammsl «PocmeTony (morosop ot 11.07.2022 Ne 530/2022)
2. baza pmannbix Hayunoit snmektponHoit 6mbmumorexkn eLIBRARY.RU — poccuiickuii
MH()OPMAIMOHHO-aHAIUTHYCCKUI TIOpTaJI B OO0JACTH HAyKH, TEXHOJOTHH, MEIUIUHBI U
obpasosanus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiThie  naHHble  DenepanbHOM  CITYKOBI

https://rosstat.gov.ru/opendata
3.2.4. J/IunieH3M0OHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecriedeHue, B TOM
YyHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA

FOCYﬂ&pCTBCHHOﬁ CTaTUCTHUKHU -

Ne | HaumenoBanue | Pazpabotunk 10 HocTynHocTb Ccpuika Ha Equneiii | PexBU3UTHI
(mpaBooOmanatenp) | (MMIIEH3UOHHOE, pEeecTp POCCUICKUX | MOJATBEPKAA
CBOOOIHO nporpamm st 9BM FOILIETO
pacnpoctpansiemoe) | u b/ (npu Hanmuuuu) | 1OKyMeHTa
(npu
HaJIUYUN)
1 Microsoft Microsoft JInneHsnonnoe - Jlunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
JIEUCTBUS:
6eccpodHo
2 | AutuBupycHoe | AO «Jlaboparopus JIutieH3nOHHOE https://reestr.digital. | Cy6munensun
IIPOrpaMMHOE Kacnepckoro» gov.ru/reestr/366574 OHHBIN
obecrieucHme (Poccust) /?sphrase_id=41516 | moroBop ¢
Kaspersky 5 000
Endpoint «Cogdrexcy
Security ms oT
OusHeca 06.07.2022
Ne 6/H, cpok
JIEUCTBHUS: C
22.11.2022
o
22.11.2023
3 MoitOduc 00O «Hogsie JInneH3noHHOE https://reestr.digital. | Konrtpakr ¢
CraHaapTHBIH - WIEREISE gov.ru/reestr/301631 000
OducHbrii TEXHOJIOTHUH [?sphrase_id=26984 | «PyOuxon»
MTaKeT (Poccus) 44 oT
Uit paboTHI C 24.04.2019
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JIOKYMEHTaMHU Ne
U IIOYTON 0364100000
(myoffice.ru) 819000012
CpOK
NIEUCTBUS:
O6eccpouHo
4 | TlporpammHast AO JIuueH3nOHHOE https://reestr.digital. | JIuuensuonn
cucrema s «AHTUIIIArAaT» gov.ru/reestr/303350 | sr1it Jorosop
oOHapyKEHUS (Poccust) /?sphrase_id=26981 c AO
TEKCTOBBIX 86 «AHTHIIIArH
3aMMCTBOBAHHH aT» OT
B YYCOHBIX H 17.04.2023
Hay4YHBIX Ne 6627,
paborax CPOK
«AHTHILIarHaT IENCTBUA: C
BY3» 17.04.2023
(https://docs.ant 1o
iplagiaus.ru) 16.04.2024
5 Acrobat Adobe Systems CBoboaHo - -
Reader pacrnpocTpaHsieMoe
- IPOCMOTP
JIOKyMEHTOB
PDF, DjVU
6 Foxit Reader Foxit Corporation CBoboaHo - -
- IPOCMOTP pacmpocTpaHsieMoe
JIOKyMEHTOB
PDF, DjVU

N AWM E

3.2.5. Pecypchbl nHGOPMALHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn « AHTepHET»
CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmarun https://cdto.wiki/

3.2.6. llnppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npolecce
LMS-mnardopma Moodle
BuptyanbsHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunsle cepBuchl: SAnaexc.Auck, Obmako Mail.ru
Cepsucel onpocoB: Sugexc @opmer, MyQuiz
Cepsucel Buneocsssu: SHaekc teinemoct, Webinar.ru

Cepauc

COBMECTHOU
http://www.trello.com

paboThI

HaJ

IMPOCKTaMHU JJIA

HEOOJIBIINX

3.2.7. llndppoBbie TEXHOJIOTHH, IPUMeHsIeMble NPU W3YYeHUH TUCHHITHHBI

rpymnn

Trello

Ne [udposble TEXHOIOTUN

Bunel yueGHOI pabOThI, BHIOIHIEMBIE C

pUMEHEHHEM IIM(PPOBOI TEXHOIOTUU

1. | OOnayHble TEXHOIOTHUA NunuBuyanbHbIe 3a1aHUS

2. | Bonpmme nanubie WuauBuayanbHble 3a1aHUS
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIHUIIJINHBI

KonTponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpernojiaBaTelieM B
MPOILIECCE MPOBEICHUS MPAKTHUECKUX 3aHITHIA U JTaOOPAaTOPHBIX PabOT, TECTUPOBAHHUS, a TAKKE
BBITIOJTHEHUST  OOYYalOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUi, TMPOEKTOB, HCCIECIOBAHUIA.
Pesynbratel OOy4YeHHS OMNpENeNsioT, YTO OOydJarommecs MJODKHBI 3HATh, IOHUMATh U
JI€MOHCTPHUPOBATh 110 3aBEPILICHUN U3YUYEHUS AUCIUILTHHBIL.

st hopMupoBaHwsi, KOHTPOJISI U OLEHKU PE3yIbTaTOB OCBOCHUS YUCOHOM TUCIUTLINHBI
UCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEICTABIISIONIAas COO0M KOMIUIEKC Y4eOHbIX
MEPOIPHUATHIA, COTIACOBAHHBIX C pe3yibTaraMu OOydeHus U CHOPMYIHUPOBAHHBIX C YYETOM
OI'OC COO (mpeametHbie pe3yabTaThl o guciuimuae) u I'OC CIIO.

Ne Monyas / Pazgea / Pe3ysabTaTr 00yyeHus Oneno4ynnie OK
Tema MeponpusiTus
I OCHOBHOI MOTYJIb
1 Pa3nes 1. OcHoBBI ®opmyIMpoBaThH

CTPOCHUSA BEIIECTBA 0a30BbIE MOHATHA H
3aKOHbI XUMHWH

11 CrpoeHue aToMOB Cocranars xumuueckue | 1. Tect «CtpoeHue OK 01
XUMHUYECKHUX (bOopMyJIbl COEIMHEHUN B | aTOMOB XUMHUYECKUX
9JIEMEHTOB M MPUPOJA | COOTBETCTBUH CO AIIEMEHTOB U MPUPOAA
XUMUYECKON CBSI3U CTENEHbIO OKUCIICHHS XUMHUYECKOUN CBS3U.

XUMHUYECKUX DJIEMEHTOB, | 2. 3aja4yu Ha

WCXOJISl N3 BAJICHTHOCTH U | COCTABIICHUE
AIIEKTPOOTPHIIATEIILHOCTH | XUMUYECKUX (hopMyi
JIBYXaTOMHBIX
COCJIMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUIOB U

T.IL.).

1.2 Ilepnonnueckuit XapakTeprus3oBaTh IIpakTuko- OK 01
3aKkoH M Tabmuna J[.M. | XuMudeckue 3JIeMEHThl B | OPUEHTUPOBaHHbIE OK 02
Menneneesa COOTBETCTBUH C UX TEOPETUYECKHE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepHU3al1io

nepnozmqecxoﬁ CHUCTEMCE XUMHUYCCKUX DJICMCHTOB:
XUMHUYECKUX dJIEMEHTOB | «Meramnmnyeckue /

J.N. Menneneena HEMETAJNIMYECKUE
CBOICTBA,
AIEKTPOOTPHUIIATEHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHWYCCKHUX DJIECMCHTOB
B COOTBETCTBHUE C UX
DJIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.. MenaeneeBay.

2 Paznea 2. CocraBasath ypaBuenusi | Tect «CTpoenne
XuMH4YecKHe M CXeMbl XUMHYECKHX BeElIeCTBA U
peakuuu peakuui XHMHYECKHE PeAKIIHI)

2.1 THIIEl XUMHUYECKUX CocTaBnATh peakinu 1. 3agauu Ha OK 01
peaxiuit COCIUHEHMUS, COCTaBIICHUE YPaBHEHUIA
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pasnokeHus, 0OMeHa,
3aMeleHus,
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIC
PEaKIMK U PEaKIUH
KOMILJIEKCOOOpa30BaHus
(Ha mpumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHeM
HEOPraHMYECKUX
BEILIECTB

peaKkuuii:

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

— OKHCJIMTEIBHO-
BOCCTaHOBUTEIIHLHBIX
peakuuii ¢
HCIIOJIL30BAHUEM METOJIa
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 TIPOJTYKTA
pEeaKIMK COCTUHECHUS OT
TEOPETHUECKHI
BO3MOKHOI'0; 00bEMHBIX
OTHOIICHUH Ta30B;
KOJIMYECTBESHHBIX
XapaKTEePUCTHUK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIIUH;
Macchl (00beM,
KOJIMUECTBO BEILECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJIHO M3 BEIISCTB JaHO B
BHJIE PacTBOpa C
OIIPENETIEHHON MAaCCOBOM
JI0JIEW PACTBOPEHHOTO
BCIIECTBA.

2.2

DNEeKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

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

1. 3aganus Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEaKLIn ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE
H3MEHEHMS KHCIOTHOCTH
Cpenpl.

OK 01
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2. [Ipaktrueckas padota
«Peakuuy rugpoausay.

3 Pa3nen 3. Ctpoenune | MccaenoBathb ctpoenne | Tect «CBoiicTBa
U CBOiicTBa U CBOiicTBa HEOPraHUYeCKUX
HEOpPraHu4ecKUuX HEOPraHu4ecKux BelleCTB)

BelleCTB BellleCTB

3.1 Knaccudukanus, KnaccudumupoBars 1. Tect «<Homenknarypa | OK 01
HOMEHKJIaTypa HEOpPraHU4ecKue Y Ha3BaHHE
CTpOCHHE BEIIIECTBA B HEOPraHUYECKUX
HEOPraHMYECKUX COOTBETCTBHUH C UX BEIIECTB UCXOJIS U3 UX
BEIIECCTB CTpPOEHUEM XUMHUYECKOH (OopMYIIBI

WM COCTABJICHUE
XUMHUYECKOH (OopMYIIBI
UCXOJIS N3 Ha3BaHUS
BElIEeCTBa 110
MEKTYHApOAHON WU
TpUBHUAIBLHOU
HOMEHKJIATYpe».

2. 3aj1auu Ha pacuer
MaccoBOM J0JH (Macchl)
XUMHYECKOTO 3JIEMEHTa
(coenuHeHus) B
MoJIeKyJe (CMeCH).

3.2. DU3NKO-XUMHUUECKHE | YCTaHaBIMBAThH I.Tect «Duzuko- | OK 01
CBOICTBA 3aBHCUMOCTh (PU3UKO- xumuyeckue  cBorctBa | OK 02
HEOPTaHUYECKUX XUMHUYECKHX CBOWCTB HEOPTaHMYECKUX
BEIICCTB HEOPraHUYECKUX BEIIECTBY.

BEIIECTB OT CTPOCHUS 2. IlpakTnueckas pabora
MOJIEKYIT «CBoiicTBa METAIOB U
HEMETAJIJIOBY.

3.3 ITpounsBoacTBo Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko- OK 01
HEOPraHUYECKHUX Y IPUMEHEHUE OPHUEHTUPOBAHHBIE OK 02
BEIIECTB. 3HAUEHHE U | HEOPraHUYECKHX 3aJlaHUs TI0 COCTABIICHUIO
MIPUMEHEHUE B OBITY U | BEIIECTB B OBITOBOW U XUMHUYECKHX PEAKIIHH C
Ha MPOU3BOICTBE IIPOM3BO/ICTBEHHOM y4acTHeM

NeSITETTHHOCTH YEeJIOBEKa | HEOPTaHMYECKUX

uX (PU3UKO-XUMUYECKHUMH | BEUIECTB, UCMOJIb3YEMbIX

CBOWCTBAMH JUTSI UX MJICHTU(DUKAITH
Y TIPOMBIIIIIEHHBIX
Coco00B MOJIyYEHUS.

4 Pa3nen 4. Ctpoenue | UcciaenoBars crpoenne | Tecr «CTtpoenne n
U CBOiicTBA U CBOiicTBa CBOMCTBA
OpPraHUYecKux OpPraHU4YeCcKUX BelleCTB | OPraHUuYecKux
BelIeCTB BEIEeCTBY

4.1 Knaccugukanus, Knaccugunuponartsb 1. 3ananus Ha OK 01
CTpOEHHE U OpraHWYeCKHe BEIIECTBA | COCTAaBIICHHE HA3BaHUI
HOMEHKJIaTypa B COOTBETCTBHUU C UX OpraHNYeCKHUX
OpPTraHUYeCKUX CTPOCHHEM COCZIMHEHUH 110
BEIIIECTB TPUBUAIBHOUN HIIN

MEXIyHAPOAHOU
CHUCTEMATUYECKOU
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HOMEHKJIAType.

2. 3agaHus Ha
COCTaBJICHUE MOJHBIX U
COKpAIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPTaHWYECKUX BEIICCTB
OTJIEIbHBIX KJIACCOB.

3. 3ajaun Ha
ornpezeneHue
npocTenmien GopmMyIbl
OpPraHUYECKOU
MOJICKYJIbI, HCXOJIS U3
AIIEMEHTHOTO COCTaBa (B
%).

4.2

CBoiicTBa
OPraHUYeCKHUX
COEeIMHEHUN

VYcranaBivuBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKHUX CBOMCTB
OpraHUYECKUX BEIECTB
OT CTPOEHUS MOJIEKYII

1. 3amanus "Ha
COCTaBJICHUE YPAaBHEHUMU
XUMUYECKUX PEAKIUH C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB HA OCHOBaHUU
MX COCTaBa M CTPOCHUSI.
2. 3amanus Ha
COCTaBJICHUE YPAaBHEHUM
XUMHUYECKUX PEaKLUu,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIIECTB Pa3HbBIX
KJIaCCOB.

3. Pacuernsble 3aga4yn o
YPaBHEHUSAM PEAKIIHi C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB.

4. IlpakTuueckast pabora
«ITonyueHnue meTaHa u
H3Yy4YCHHUEC CTO CBOMCTBY

OK 01
OK 02

4.3

Opranuueckue
BELIECTBA B
KU3ZHEJEATEIIbHOCTH
4eJI0BEKA.
IIpou3BoacTBO U
IIPUMEHEHNE
OpraHUYECKUX
BELIECTB B
POMBIIIIEHHOCTH

O0O0CHOBBIBAThH 3HAYEHHE
U TIpUMEHEHUE
OpPTaHWYECKUX BEIICCTB B
OBITOBOM U
MPOU3BOACTBEHHOM
JIeITEIIbHOCTH YeI0OBEKa
X (PU3UKO-XUMUIECCKUMHU
CBOMCTBaMH

IIpakTuko-
OpPUEHTHPOBAaHHbIE
3a1aHUs 110 COCTABIICHUIO
XMUMUYECKHUX PEaKIHii ¢
Y4aCTHEM OPTaHUIECKHUX
BEIIIECTB, HUCIOIb3yEMbIX
JUTS UX UACHTUDUKAINH B
OBITY U
IPOMBITIJICHHOCTH.

OK 01
OK 02

Pa3nen S.
Kunernueckue u
TePMOAUHAMUYCCKHE
3aKOHOMEPHOCTH

HccaenoBaTh
paBHOBeCHEe U CKOPOCTh
XHUMHYECKHX pPeaKunl

Tect «Cropoctb
XHMHYECKOH peakuuu 1
XHMHYeCKOe
paBHOBeCHEe»
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NPOTeKAHUS

XHMHYECKHX
peakuuii

5.1 Kunernueckue UccnenoBats BiausiHuE 1. Ilpaktuueckas pabora | OK 01
3aKOHOMEPHOCTHU KOHIIEHTPalLUH «M3yueHne 3aBUCUMOCTH OK 02
IIPOTEKAHUS pearupyronmx BemEeCTB U | CKOPOCTU XUMUYIECKOM
XUMHUYECKUX PEaKuid | TeMrepaTypbl Ha peakiun OT KOHICHTpaluu

CKOPOCTb XUMUYECKHX pearupyrommnx BEICCTB 1
peaKHI/Iﬁ TEMIIEPATYPHID».

5.2 Tepmonunamuueckue | Mccnenosars BiusiHue 1. 3anaun Ha pacueTsl OK 01
3aKOHOMEPHOCTHU W3MEHEHUS TeTTIOBBIX (D PeKTOoB OK 02
IIPOTEKAHUS KOHLIEHTPALlUHU BEIIECTB, | XMMHUYECKUX PEAKLMN U
XUMHUYECKHUX PEAKIMH. | peaKkiuu cpeabl U ornpeziesieHue TUIa
PaBHoBecue TEMIIEpaTyphl Ha peaxuuu (10 TEII0BOMY
XUMHYECKHX PEAKIMi | CMEIIeHne XUMHUYECKOTO | 3 (deKTy: 3K30- U

paBHOBeECHUS SHIOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHbBIE
3aJlaHuUs Ha IPUMEHEHHE
npuHuuna Jle [larense
JUTSL HAX 0K IICHHUSI
HaIpaBJICHUS] CMEILEHUs
paBHOBECHS] XUMUYECKON
peaxkuuu u
aHanu3 (aKToOpOB,
BIIUSIIOLIUX HA CMEILIEHUE
XUMHUYECKOTO
paBHOBECHSI.

6 Pazneu 6. HccnenoBars Tect o Teme
JucnepcHbie JAUCIIePCHbIE CHCTEMBbI «/IucnepcHbie
CHCTEeMBbI CHCTEMBbD»

6.1 HucnepchHele cucremsl | Paznuyars ncTHHHBIE 1. 3anaun Ha OK 01
U (aKTOpbI UX pPacTBOPBI, KOJUIOUIHBIE MIPUTOTOBJICHUE OK 02
YCTOWUYNBOCTH pacTBOpHI U pacTBOpOB.

rpyboucnepcHble 2. IIpakTuko-

CUCTEMBI Ha OCHOBE OpUEHTUPOBAHHBIE

XUMHUYECKOTO pacueTHbIE 3a/JaHus Ha

JKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIE B
OBITOBOM U
IIPOU3BOJICTBEHHON
JIESITEIbHOCTH YEJIOBEKA.

6.2 HccnenoBanue HccnenoBath pusnko- [Tpaktuyeckas padora « | OK 01
CBOICTB JUCIEPCHBIX | XUMHYECKHE CBOMCTBA Uccnenosanue
CUCTEM pa3INYHbIX BUJOB JUCIIEPCHBIX CUCTEM.

JUCTIEPCHBIX CUCTEM

7 Pa3znen 7. HUccaenoBarh cBOiCTBA
KayecTBeHnHbIe OpPraHu4ecKux
peakumuu HEOPraHM4YeCKHUX
00HapYKeHUus BelIeCTB €
OpPraHu4ecKuXx M HCIOJIb30BAHHEM

32




HECOPraHU4Y€CKHUX

Ka4eCTBEeHHbIX peakmuii

BelIeCTB
7.1 OOGHapyxeHue UccnenoBarh 1. IlpakTuueckue OK 01
HEOPTraHUYECKHUX KaueCTBEHHbBIC PEaKLIUU 3a/laHMs Ha COCTaBJICHUE
KaTHOHOB U aHUOHOB | HEOPraHUYECKUX YpaBHEHUI peakuit
BEILIECTB 0OHapyXeHUS KATHOHOB
I-VI rpymm 1 aHuOHOB, B
T.4. B MOJICKYJISIPHOU U
MOHHOM (opMax.
7.2 Ob6napyxeHue Hccnenosatsb 1. ITIpakTrueckas padora | OK 01
OpraHUYECKUX KaueCTBEHHbIE PEeaKINH « KauecTBennsie
BEILECTB OT/ACIbHBIX OpraHUYECKUX peaKkiMy Ha OTACIIbHbIC
KJIACCOB C COEITMHEHUH OTAENBHBIX | KJIACChl OPTraHUYECKUX
HCIIOJIb30BaHUEM KJIaCCOB BEILIECTBY.
KauyeCTBEHHBIX
peaKkuuii
1] IIpuxknagnoi MoayJib
8 Pasznen 8. OnenunBaThb 3ammuTa Keiica (c
Xumus B ObITY U NocJieACTBUSA ObITOBON | yueToMm Oyayluei
MPOU3BOACTBEHHOMI H NIPOM3BOICTBEHHOM npogeccuoHaILHOI
NeATeIbHOCTH NeSiTeJIbHOCTH YeJI0BeKAa | 1eITeJIbHOCTH)
YyeJ0BeKa ¢ MO3MIIUIA
IKOJIOTHYECKOM
0€301aCHOCTH
Xumus B ObITY U OuenuBath nocnenctsus | Ketic (c yuerom Oyaymei | OK 01
MIPOU3BOJACTBEHHOMN OBITOBOM U npodeccuoHanbHOM OK 02
NEITEIbHOCTU MIPOU3BOACTBEHHOMN JIeATEITLHOCTH) OK 04
YelioBeKa JIeATETbHOCTH YeNloBeKa ¢ | Bo3MokHbIE TEMBI OK 07
MO3UIMI SKOJIOTHYECKONW | KEHCOB:

0€301acHOCTH

1. [Totennenue kumara
Y BBICBOOOK/IEHUE
ra30BBIX TUPATOB CO JHA
OKeaHa.

2. Byayme marepuansl
JUTSI aBHA-, MAITUHO- U
npuOOPOCTPOCHHUS.

3. HoBbie maTepuais! s
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX
IIpPeIapaToB.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oopazosanus (OI'OC COO), yTBep)ICHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; nmpukasza
MunuctepctBa npocsemienuss PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa30BaTeNbHbIA CTaHIAPT CpeaHero oluiero odopazoBaHus,
YTBEPKICHHBIN MpUKa3oM MuHucTepcTBa oopa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBUU ¢ PexoMeHmanusMu Mo peanu3aldd CPETHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (mMUCbMO JlemapraMeHTa TroCyAapCTBEHHOM IOJIUTUKUA B
chepe cpemHero mnpodeccHOHATBHOTO 00pa3oBaHus W MpodeccHoHANbHOro o0ydeHHst OT |
mapra 2023 r. N 05-592).

ABTOp:

Crpyxkona C.C., npenogaBareib . 2

LIEHTpa — KOJUTEeIKa npuKIagHbIX L Lt ‘ C.C. CtpykoBa
KBaJTH(pHKAITHIA 5

®I'bOY BO Muuypunckuii 'AY

Penensenr:

®ununmnosa T.U. npenogasaresb

BBICIIIEH KBaTH(UKAIIMOHHON KaTerOpUn

LEHTpa—KOJUIeAKa IPUKIIAIHBIX KBATUPUKALUi

®I'BOY BO Muuypunckuii TAY o~ T.W. ®ununnosa

ITporpamma paccmoTrpena Ha 3aceganuu LIMK o0mieo6pa3oBatenbHbIX AUCHUIUINH
nporokosi Ne 11 ot «16» utons 2023 r.

IIporpamma paccMOTpeHa Ha 3aC€AaHUU Y4eOHO-METOAMYECKON KOMUCCUH LIEHTPa-KOJUIeKa
npukiaaHbeix kBanupukauuii @I'bOY BO Muuypunckuit 'AY
npotokost Ne 11 ot «17» urons 2023 r.

[IporpamMMma yTBepkieHa pelieHueM y4eOHO-MEeTOANUYECKOTO COBETa YHUBEPCUTETA
nipoTokod NelO ot «22» utonsa 2023 r.
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