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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBPA3OBATEJIbHOM JUCIHUAILJIMHBI OYIL.07 XUMUA

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpaMmblI

OO6meoOpa3oBaTenibHasg  JUCHUIUIMHA «XHUMHs» U3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpo¢eCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammbel B cootBeTcTBUM ¢ DPI'OC mno cnenuanbHocTsM  08.02.01  CrpoutenscTtBo U
SKCIUTyaTaIus 31aHui u coopyxenuid; 38.02.01 DxoHomuKka u Oyxrantepckuii yuet (1o oTpaciisam);
38.02.07 bankosckoe neno; 43.02.16 Typusm u rocrennpuumctso; 54.02.01 J{u3aiin (o otpacisim).

[Tpu peanuzanun paboyeit mporpaMMel 001meo0pa3oBaTebHON yueOHoU nuctumirnabl OV J1.07
«XHUMHS» MOTYT OBITh HCTOJB30BaHBI Pa3IMYHBbIE OOpPA30BATEIBHBIE TEXHOJIOTHH, B TOM YHCIIE
AIIEMEHTHI JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA, JICKTPOHHOTO 00yUEHUS.

1.2. lleab ¥ n1aHUpyeMble Pe3yJbTaThl 0CBOEHHUS THCHMIJIUHBI:

1.2.1. Ileanb o0meo0pa3oBaTeIbHONH TUCIHHIIMHBI

@opMHpOBaHUE Yy CTYIEHTOB IPEICTABICHHUS O XUMHYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI MPUHSATHUS PEIICHUN B KMU3HEHHBIX M MPOU3BOJCTBEHHBIX
CUTYaIlHsiX, OTBETCTBEHHOT'O TIOBECHUS B TIPUPOIHON Cpere.

3amaun JUCIUTUINHBIL:

1) cpopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH IPOTEKAHUSI XMMMUYECKHUX IPOLECCOB M
ABIICHUN B OKpYXKalolllell cpene, IIEIOCTHOW HAyyHOM KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX W OPraHMYEeCKHX BEIIECTB,
YPaBHEHHS XHMHYECKHX PEAKIHH, OOBACHATH MX CMBICH, HHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MNPOCTEUIINX XUMHUYECKUX IKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM ¢ COOJIIOJIEHNEM NpaBUil O€30MaCHOIO OOpaleHMsI ¢ BEIIECTBAMU U J1a0OPATOPHBIM
o0opynoBaHuEM;

4) pa3BUTH yMEHHS HCIOJB30BaTh MHPOPMALMIO XHMHUYECKOTO XapakTepa W3 pa3IMYHBIX
UCTOYHUKOB,;

5) copMupoBaTH YMEHHSI IPOTHO3UPOBATH ITOCIIEICTBHUS CBOCH NEATEIEHOCTH i XUMHYECKHIX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopmupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTHKCHHIA XMMHUYECKOW HAyKH M TEXHOJOTHH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILIUHBI B
coorBeTcTBHM ¢ PT'OC CIIO u Ha ocHoBe @PI'OC COO. Ocoboe 3HaUEHHNE UCIUTUINHA
uMeeT npu GOPMHUPOBAHUHN M PA3BUTHH OOIIMX KOMITETCHIINI



Kon n

Ilnanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

HAaHMEHOBaHHe
dopMupyemMbIX O6umue! JuCuMIIHHAPHbIE?
KOMIIEeTeHI[H I
OK 01. B yacTu Tpy10BOr0 BOCHUTAHUS: - BJIaJICTh CUCTEMON XUMHUYCCKHUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOITOJIATAIOIINE
Bri0oupath - TOTOBHOCTH K TPYyIy, OCO3HAaHHE IIEHHOCTH | MOHSTHS (XMMHUYCCKHUH 3JIEMCHT, aTOM, 3JIEKTpOHHas 000J04YKa aToma, s-, p-, d-
CII0COOBI MacTepCcTBa, TPYIOTI00HE; 3JIEKTPOHHBIE opOuTanmm aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTD,
pelieHus 3a1a4 - TOTOBHOCTH K AKTHBHOM JIEATEILHOCTH | AJIEKTPOOTPUIIATEIILHOCTh, CTEIICHh OKUCJICHUS, XHUMHUYEcKas CBS3b, MOIJIb,
MpoeCcCHOHANb | TEXHOJOTMYECKOW W COIMANLHOW HANpaBICHHOCTH, | MOJISIPHAS Macca, MOJSPHBIA 00bEM, VYIJIEPOAHBIA CKeNleT, (QYyHKIMOHATbHAS
HOI CMOCOOHOCTh ~ WHHUIIMUPOBATh,  IUIAHHPOBATh W | TPYINA, pPAagUKall, W30MEpHUs, H30MEphbl, TOMOJIOTHUECKUI psJI, TOMOJIOTH,
JEATEIHbHOCTH CaMOCTOSITEILHO BBIMOJIHATE TAKYHO JICATEILHOCT; YIJICBOJIOPONBI, KHUCIOPOA- U a30TCOACPXKAIINE COCAMHCHUS, OHOJOTHUYCCKU
MPUMEHUTENIBHO | - UHTEPEC K Pa3IMYHbIM chepaM NpoPecCHOHAIBLHON | aKTUBHBIC BEIlecTBa (YIJIEBObI, KUPHI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
K Pa3uYHBIM JIEATETHHOCTH, 3BCHO, BBICOKOMOJICKYIISIPHBIC COCIWHCHHUS, KPHCTAIUIMYECKAs pPelIeTKa, THITbI
KOHTEKCTaM OBiaageHue YHHBEpPCAJIbHBIMH Y4eOHBIMHU | XUMHUECKUX peakiui (OKHCITUTENLHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
NMO3HABATEJILHBIMH HeHCTBHSAIMH: SHJOTEPMUYECKHE, pEaKIMd HOHHOrO oOMeHa), pPacTBOP, SJICKTPOJIUTHI,

a) 0a30Bble JIOrHYecKHe AeiiCTBHS .
- CaMOCTOATENBHO (hOPMYINPOBATH U aKTyalIM3UPOBAThH
po0JieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJINBATb CyHICCTBCHHBIﬁ IIPU3HAK )5010%0
OCHOBaHMS JUIS CpaBHEHHs, KJIACCUPHUKALUK U
0000111eHHST;

- ONpemeNaTh [edd  JEATENBHOCTH,  3a/1aBaTh

rnapaMeTpbl U KPUTEPUU UX TOCTHKECHHUSI,
- BBUBIATh 3aKOHOMEPHOCTH U HPOTUBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTh, OLEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIENSM, OLEHUBAaTh PHUCKHU
MOCJEICTBUHN IEATCILHOCTH;

- paSBI/IBaTB eraTI/IBHOG MBIIIJIICHUC HpI/I peIHeHI/II/I
KU3HEHHBIX MTPOOIIEM

0) 0a30BbIE HCCIEN0BATEIbCKHE TeHCTBUA:

HEDJIEKTPOIUTHI, AIIEKTPOJIUTAYECKAS JUCCOIHAINS, OKACIUTENh, BOCCTAHOBUTEID,
CKOPOCTh XWMHUYECKOH peaKInd, XUMHUYECKOE PABHOBECHE), TEOPUH H 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOEHUS opraHudeckux BemectB A.M. bytneposa, Teopus
3JIEKTPOJUTUYECKON JuccouMalny, nepuoauyeckuii 3akon J[.M. Menneneena,
3aKOH COXPaHEHUS MaccChl), 3aKOHOMEPHOCTH, CHMBOIWYECKHHA S3BIK XUMHH,
(dakTojornyeckue CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHH M OE30MaCHOM
HMCHOJb30BAHUN BaXKHEHIIIMX HCOPraHUYCCKUX W OPraHnv4eCKUX BEIIECCTB B 6LITy u
MIPAKTHUYECKOH JIEeATENILHOCTH YEI0BEKa;

- YMETh BBISABIATH XapaKTepHbIE MPHU3HAKH M B3aWMOCBS3b W3YYECHHBIX MOHATHH,
NOPUMCHATL COOTBETCTBYIOIUC IIOHATUA IIPpU OIMCAHWU CTPOCHHUA U CBOIICTB
HEOPTaHWYECKUX W OPraHWYeCKHX BEIIECTB W WX NPEBpAIlCHUN; BBISABIATH
B3aMIMOCBSI3b XMMUYECKUX 3HAHWA C MOHATHAMH W TPEJCTABICHUSAMH IPYTUX
€CTCCTBCHHOHAYYHBIX ITPEAMETOB;

- YMCTh UCIIOJIb30BaTh HAMMCHOBAHUA XUMHWYCCKUX COC}J;I/IHGHI/Iﬁ MCXKAYHApPOAHOI'O
COI03a TEOPETHUYECKON U MPUKIAJHON XUMHUM U TPUBUAJIbHBIE HA3BAHUS BAXKHEUILIUX
BellecTB (ITUIIEH, alleTHIICH, TIUIepHH, (eHo, GopMallbIeru]l, YKCYCHasl KHCIIOTa,

! Yka3pIBaIOTCS THYHOCTHBIE MertanpenmetHsie pe3ynsratel 13 PI'OC COO (B mocnenueit penakimu ot 12.08.2022) B orriarossHO# hopme, popMHUpyeMble
0011e00pa30BaTEILHON AUCITUTLTHHON

JucturuinHapHble (MPeIMETHBIE) Pe3yIbTaThl YKA3bIBAIOTCS B COOTBETCTBUH C METOIMKON TPEIOIaBaHUS JUCITUTUTHHBI




- BJAJCTh HAaBBIKAMHU YYE€OHO-UCCIIEIOBATEIBCKON H
MPOCKTHON JIeATENHbHOCTH, HABBIKAMH pa3peIICHUs
po0em;

- BBIBJSITH MPUYUHHO-CICACTBCHHBIC CBS3M U
aKTyaJIU3UpOBaTh 3ajady, BBIABUTATh THIIOTE3Y €€
pellieHus, HaXOJUTh apryMEHTHI JJIsl JIOKAa3aTelnbCTBa
CBOMX YTBEPIKJICHUH, 331aBaTh MapaMeTPbl U KPUTSPUN

pelieHus;
- aHAJM3UPOBATh MOJIYUYECHHBIE B XOJ€ PEIICHUS 3a7a4u
pe3yibTaThl, KPUTHYIECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBHSX;

- YMeTh TEPEHOCHTh 3HAHUS B IIO3HABATEIBHYIO H
MPAaKTUIECKYI0 001aCTH KU3HEAESTEIbHOCTH;
- YMETb HHTETPUPOBATH  3HAHUSI U3

MpeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE WJIEH, NpEJIaraTb OpUTHHAIBHBIC
TOJAXObI U PELICHUS;

- CIIOCOOHOCTP WX MCTIOJIB30BAaHMS B TO3HABATEIEHON 1
COIMAIEHOM MTPAKTHKE

pa3HbIX

[JIMIWH, YTapHBIA ra3, YrieKHCIbld ras, aMMHak, TamieHash U3BECThb, HETaIleHas
W3BECTb, MHUTHEBAasg CONA W JPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHWYECKUX W
OpPTaHWYECKUX BEIIECTB, YPABHEHUS] XMMHUYECKAX PEAKIIHiA, OOBIACHATH UX CMBICI;
MOATBEPKIATh XapaKTepHbIe XUMHUUYECKHE CBOMCTBA BEIUIECCTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMHU U 3aMHUCSIMH YPAaBHECHUN XUMHUUECKUX PEAKIIUL;

- yYMeTh YCTaHABIMBATHb IPHUHAJIEKHOCTh HW3YYCHHBIX HEOPTaHWYECKUX U
OpraHUYECKUX BELIECTB K OMNPEICICHHBIM KjlaccaM M TpynnaMm COCAMHEHHM,
XapakTEepU30BaTh MX COCTaB U BaXKHEHIIME CBOWMCTBA; OMNPEACNATH BHJIBI
XUMHYECKUX CBsi3el (KOBaJlleHTHas, MOHHAs, METaJUTHIecKas, BOIOPOIHAS), THUIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIECTB; KIACCUPHUIIPOBATh XUMHUECKHE PEAKIINH;

- chopMupoBaTH MIPEJCTaBIICHUS: 0 XUMHYECKOHN COCTaBIISIFOLIEN
€CTECTBEHHOHAYYHOH KapTHHBI MHUPA, POIHM XMMHU B TIO3HAHUY SBICHUH TTPHPOIBL,
B (opMHpOBaHMHM MBIIUICHUS W KyIbTYpHl JHYHOCTH, €€ (QYHKINOHAIBHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 IJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM CPEE;

- yMeTh MPOBOAWUTH pacyeThl IO XUMHUYECKHM (OpMysiaM | ypaBHEHUSIM
XUMHYECKUX peaxiuit c HCTIONTb30BaHIEM (m3nIecKux BEJIMYWH,
XapaKTepU3YIOUIMX BEHIECTBA C KOJIUYECTBCHHOW CTOPOHBL: Macchl, 00beMa
(HOpMarbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHUYECKAE B3HAaHUS U1 TPHUHATHS pPEIIeHWd B KOHKPETHBIX KU3HEHHBIX
CUTyaluAX, CBA3AaHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIE
cpencrtsa
MIONCKa, aHAJIN3a
u
WHTEPIpETAIUH
WHPOPMAIIUH U
WHPOPMALTHOHH
bI€ TEXHOJIOTHU
JUTSL BBITIOJTHEHUS
3aj1a4
npodeccuoHanb
HOI
JeSITeNbHOCTH

B 001acTH 1I€HHOCTH HAYYHOT'0 MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
Maiore  KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpPIICHCTBOBAHUE $3BIKOBOM W YHUTATEIbCKOU
KyJbTYphl Kak CpEJCTBA B3aUMOJCHUCTBUS MEXKITY
JIFOABMH U MMO3HAHUA MUPA;

- OCO3HaHME IIEHHOCTH HAYYHOH [eATeIbHOCTH,
TOTOBHOCTh OCYIIIECTBIISITH MIPOEKTHYIO u
HCCIEAOBATENBCKYIO0 ACSITENIbHOCTh MHJMBUIIYAIBHO U
B TPYIIIIE;

OBananenue YHHBepCaIbHbIMH Y4eOHBIMHI

NM03HABATEIbHbIMH AefiCTBUSAIMM:
B) padoTa ¢ HHpopManmeii:

- YyMeTh IUTAHMPOBATH M BBINONHATHP XUMHUYECKUU IKCIEPUMEHT (IIPEBpaICHUS
OpraHWYECKUX BEIIECTB NPH HArpeBaHUU, MOJYYCHHE STWIECHA U HU3YyUYEHUE €ro
CBOMCTB, KAUECTBEHHBIE PEAKUMU HA aJbJCTHUIbI, KpaxMmal, YKCYCHYIO KHUCIOTY;
JieHaTypaiys OCJIKOB NpH HarpeBaHUM, LBETHBIC PEAKIMH OCJIKOB; IPOBOIMTH
peaknuu MOHHOTO OOMEHa, OIPENeNsITh CPeay BOMHBIX PacTBOPOB, KaUeCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHUS; PelIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramns") B
COOTBETCTBHH C IPABUJIAMHU TEXHUKU OS30MMaCHOCTHU MPU OOpAIEHUH C BEIIECTBAMHU
u 1a00opaTOpHBIM O0OpYyIOBaHHEM; TMPEACTABISATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amiCH YpPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyTHpPOBATH BHIBOJBI HA OCHOBE dTUX PE3YJIHTATOB;

- YMETh aHAJIM3UPOBATH XUMHYECKYI0 WH(POPMAIIMIO, MOIYYaeMyH) U3 Pa3HBIX
HCTOYHHUKOB (CPEJICTB MacCOBOM WH(pOpMAIUH, ceTh MIHTEpHET U ipyrue);

- BIQJCTh OCHOBHBIMH METOJAMH HAyJHOTO ITO3HAHUS BENMIECTB M XUMHYECKUX
SIBIICHUH (HAOIIt0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHNUE);

- yMeTh MPOBOJUTH pacyeThl 10 XUMUYECKHM (OpMyJlaM H ypaBHEHUSIM
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- BIaJETh HABBIKAMH TMOJYyYEHHUS HHDOpMAIMH U3
HUCTOYHUKOB  Pa3HBIX  THIIOB,  CAMOCTOSITEIHLHO
OCYIIECTBISITh TOWCK, aHaJIM3, CHUCTEMATH3ALHUIO U
HHTEPIPETAINI0 HHPOPMAIIUK PA3TUYHBIX BHJOB H
(hopM npencTaBIeHUS;

- CO3[1aBaTh TEKCTHI B Pa3IUYHBIX (hOpMaATax C yIeTOM
HazHaueHWs WH(POpPMAIMK | ICJICBOH ayJAUTOPHH,
BBIOMpAs ONTUMAILHYIO (GOpPMY TPEACTABICHUS WU

BU3YyallU3alIHY;
- OLICHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WHPOpPMALIUK, €€ COOTBETCTBHE MPaBOBBIM H

MOPAJIBbHO-3THYECKUM HOPMaM;

- HCHONB30BAaTh CpPEACTBa HH(GOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peuIcHn
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX )41
OpPTraHM3AIMOHHBIX 3a/1a4 ¢ COOMIOZCHNEM TPeOOBaHUN
OPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHECHHI,
pecypcocOepekeH s, TMPAaBOBBIX M OTHYECKHX HOPM,
HOPM MH(POPMAITIOHHON 0€30TIaCHOCTH;

- BJIa/IETh HaBBIKAMU PACTIO3HABAHUS U 3aIUTHI
nHpOopMaIuK, HHGOPMAIIMOHHOW OE30MaCHOCTH
JINYHOCTH,

XUMUYECKUX peakuuii c KCIIOJIb30BAaHUEM (uznyecKux BEJINYHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHOHW CTOPOHBI: MacChl, 0ObeMa
(HOpMarnpHBIE YCIIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHUYCCKUE 3HAHUS U1 TPHHATUS PEIICHUH B KOHKPETHBIX KHU3HCHHBIX
CUTYaIIMsIX, CBA3aHHBIX C BEIIECTBAMU U X IPUMECHECHHEM

OK 04.

D¢ dexTuBHO
B3aMMO/IEHICTBOB
aTh 1 paboTaTth B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTpEICIICHUIO;

-OBJIaJICHUE HABbIKAMHM Y4eOHO-HUCCIICIOBATEIIBCKOM,
MIPOEKTHOM U COLMANBHOM JIeSATEIIbHOCTH;

OBaanenue YHHBepPCaJIbHBIMH
KOMMYHUKATUBHBIMHU JIeiiCTBUSIMU:

0) coBMecTHasl 1eATeJILHOCTh.

- NOHMMAaTb M  HCIOIb30BaTh  IPEUMYIIECTBA
KOMaHJHOHN M WHAWBHYaTbHON paOOTHI,
- TI[PHUHUMATH LEJU COBMECTHOM JIE€ATEIBHOCTH,

OpraHU30BbIBATh M KOOPIMHUPOBATH NEUCTBUA IO €€
JIOCTHIXKEHHUIO: COCTaBIISITh mia” JIECTBHH,
pacIpenensiTh poJiM C Y4EeTOM MHEHWH YYaCTHUKOB
00CYyKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJWHUPOBATh W BBINIOJTHATH pa0OTy B YCIOBHSIX

- YMeTh IUIAHUPOBaTh M BHIMOJHATh XUMWYECKHH JKCHEPUMEHT (TIpeBpalieHus
OpPraHMYECKUX BEIECTB NPU HATrpeBaHWH, IONydeHHE JTWICHA W W3YYCHHE ero
CBOHCTB, KaUeCTBCHHBIE PEAKIIMM Ha aJbJCTHUIBI, KpaxMmaj, YKCYCHYIO KHCIIOTY;
JIeHatypanus OeNKOB TpH HarpeBaHWM, [BETHBIE PEAKIMH OEIKOB; IPOBOIHTH
peaknuu MOHHOTO OOMEHa, OIPENeNsITh CPeqy BOIHBIX PacTBOPOB, KaUeCTBEHHBIC
peakiuu Ha Cyjb(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATUOH aMMOHUS; PelIaTh
SKCTIIEpUMEHTAIbHBIE 3adaud 1o Temam "Metammel" u  "Hemetamnwsr') B
COOTBETCTBHH C ITPABUIJIAMHU TEXHUKU 0€30MMaCHOCTHU MPH OOPAIICHUH C BEIIECTBAMHU
u JabopaTOpHBEIM OOOpPYIOBaHWEM; IMPEACTABIATH PE3YIbTATHl XUMHUYCCKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyITMpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB




pCaNIbHOTO, BHUPTYAIBHOTO H  KOMOMHHPOBAHHOTO
B3aMOICHCTBHSI;

- OCYIIECTBIIATh  TMO3WUTHBHOE  CTPAaTETHUYECKOE
MOBEJICHUE B PA3NIMYHBIX CHUTYAIUAX, MPOSBISATH

TBOPYECTBO U BOOOPAKECHUE, OBITh MHUITUATUBHBIM
OBjageHde YHUBEPCAJbLHBIMH  PeTryJsTHBHBIMU
JEeHCTBUSAAMHA:

) NIpUHSTHE cedsl U IPYruX JIIO/Ieii:

- MPUHUMATh MOTHBBI U apTYMEHTHI JIPYTHX JIIOIEH TIpr
aHaIM3e Pe3yIbTaTOB ACATEIbHOCTH;

- OpU3HaBaTh CBOE MPAaBO W MPaBO JAPYTUX JIOJEH Ha
OIIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIIH
JPYTOTO YEJIOBEKA;

OK 07.
CopeiicTBOBaTh
COXPaHEHUIO
OKpy>Karolen
CpPeIbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUS 00
W3MEHEHUHN
KJIUMaTa,
MIPUHIIATIBI
OepexXITNBOTO
MTPOM3BOJICTBA,

3 HEKTHBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX
CUTYyaIHsIX

B o6s1acTH 3K0/10rN4YeCKOro0 BOCIUTAHMSA:

- c(hOpMHPOBAHHOCTh  OKOJIIOTUYECKOW  KYIBTYpPHI,
[IOHUMAHUE  BIMSHUS  COLUUAIbHO-3KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUAIBHOU
cpensl, OCO3HaHUE rI00aLHOTO XapakTepa
AKOJIOTHYECKUX TIPOOIIEM;

- IUIAHUPOBaHWE U OCYUIECTBJICHHE JIEUCTBUN B
OKpYXKarollled Cpelle Ha OCHOBE 3HaHWs Ieled
YCTOMUYMBOIO Pa3BUTHSI YEIOBEUECTRA;

AKTHBHOE HEMPUSITHE NCUCTBUM, NPUHOCALIUX BpE.
OKpY>Kalolllel cpesie;

- YMEHHME  IPOrHO3UPOBATH
SKOJOTUYECKUE  MOCIEACTBUS
JIEMCTBUM, IPEIOTBPAILATD UX;

- paclUIMpEeHUE ONbITa JEATEIIBHOCTH 3KOJIOTHMYECKOU
HaIpaBJICHHOCTH;

- OBJIaJIEHUE HaBBIKAaMH y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHON M COLIMAIIBHOM JIESITeIbHOCTH;

H66HaFOHpI/I${THLIe
OpeaANTPUHUMACMBbBIX

- chopMupoBaTH MIPEJCTABIICHUS: 0 XUMHYECKOHN COCTaBIISIFOLIEN
€CTECTBEHHOHAYYHOUH KapTHHBI MHUPA, POJH XMMHU B TTO3HAHUY SBICHUH TMPHUPOIBL,
B (opMHpOBaHMHM MBIIUICHUS W KyIbTYpHl JHUYHOCTH, €€ (QYHKIMOHAIBHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 OJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JJOPOBBIO M IIPUPOAHOM CPEE;

- YyMeTh COOII0IaTh TIPaBHUiIa YKOJIOTUIECKH IT1eJIeCO00pa3HOTo TIOBEJEHHS B ObITY U
TPYIOBOM AEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBBS M OKPYXKAIOIICH
MPUPOJHOM CpENbl; YUUTHIBATH ONACHOCTH BO3JEHCTBUS HA JKHUBBIC OPraHU3MBI
OTIpEIeTICHHBIX BEIIECTB, MMOHUMAas CMBICI TIOKa3aTeis IMpeneibHON IOIMyCTHMOMN
KOHIIEHTPAITUH




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bun yuyeOHo# padoThI Oo0bem
4acoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 34
BT. U.
OCHOBHOe cojIep:KaHue 34
BT. U.
TEOPETUIECKOe 00ydeHNe 16
MIPAKTUYECKHE 3aHATUS 14
71a00paTOPHBIE 3aHATHS 4
B 1. 4. npodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (CoAepPKAHUE 4
MPUKJIAJTHOI0 MOIYJIsA)
BT. U.
TEOpeTUUecKoe o0ydeHue 2
IPAKTHYECKOE 3aHATHE 2
IIpome:xxyTounas arrecranus (3a4er) 2




2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HaumenoBanue Conep:kanue y4eOHOTro MaTepuaa(0CHOBHOE M NPO(ecCHOHATILHO-OPHUEHTHPOBAHHOE), Obbem | @opmupyemble
pa3eyioB U TeM J1a00paToOpHble U NPAKTHYECKHE 3aAHITHS, IPUKJIATHONH MOTYJIb qacoB KOMIIeTeHIIUH
| cemecTp 34
PA3JEJI 1. OCHOBBI CTPOEHHSA BEHLIECTBA
OcCHOBHOE cO/Iep:KaHue
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
CrpoeHue aToMOB Jlekuusi, TeopeTHYecKUEe 3aHATHS 2
XHMHYICCKHX CoBpemeHHast MOZieb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUUECKUH IEMEHT. 2
SJIEMEHTOB U NIPUPOJA | JekTpoHHAS XUMUYEeCcKoi KoH(purypamus aroma. Kiaccupukanus XMuMHUECKUX 3JIEMEHTOB (S-, p-
XMMHYECKOH CBA3H | | d-37eMeHTHI). BaeHTHBIE 21eKTPOHBL. BaleHTHOCTD. DIeKTPOHHAS IPHPOIA XUMHUECKOM CBA3H.
DIEKTPOOTPULIATENBHOCTh. BUIBI XUMUYECKOM CBSI3U (KOBaJIEHTHAs!, HIOHHAsI, METaJTH4YecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTH4yeckoe 3aHsATHE 2
Pemenue 3aganuii Ha KCHOJIB30BAHUE XMMUYECKON CUMBOJIMKY M Ha3BAHUI COCIMHEHUH 11O 2
HOMEHKJIaType
MEKTYHapOAHOTO COK3a TEOPETUUECKON U MPUKIIATHOW XUMHUHU U TPUBUAJIBHBIX HA3BAHUU IS
COCTaBIICHUS] XUMUYECKUX (POPMYI IBYXaTOMHBIX COEAMHEHUI (OKCHIOB, CYIb(PHUI0B, TUIPHUIOB U
T.I1.) ¥ IPYTUX HEOPTaHUYECKUX COCTUHEHHUH OTICIBHBIX KJIACCOB.
[IpakTHueckue 3aaHusl HA YCTAHOBIICHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB U EPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUHU C MOJ0KeHUEM [leprnoInuecKoi CUCTEMBI.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 4 OK 01
Ileproanyeckuin Jlekuusi, TeopeTuvyecKkue 3aHATHS 2 OK 02
3aKOH U Ta0auIa Ilepuoauueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. @U3nueckuid CMbICI 2

J1. 1. MenneneeBa

ITepuoanueckoro 3akoHa [I.M. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHYECKOTo 3emeHTa B [lepuonnueckoi cucreMe. MUPOBO33pEHUYECKOE M HAYYHOE 3HAYEHUE
ITepuoanueckoro 3akoHa J[.M. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.




IIpakTnyeckoe 3ansiTue

HpaKTI/I‘IeCKI/Ie 3aaaHus Ha YCTAaHOBJICHHUE CBA3U MCKAY CTPOCHHUEM aTOMOB XUMHWYCCKUX
9JICMCHTOB U NCPUOJUICCKHUM U3MCHCHUCM CBOMCTB XMMHUYECKHUX 3JICMEHTOB U UX COG,Z[I/IHGHI/Iﬁ B
COOTBCTCTBHH C ITOJIOKCHHUCM HepnonnquKoﬁ CHUCTCMBI.

PA3AEJ 2. XUMWNYECKHE PEAKIIMN

Copaepxxanue yueOHOIro MaTepuasa 4 OK 01
Jleknusi, TeopeTHyecKkre 3aHATHS 2
Knaccupukamuss W THNBI XWMHUYECKHX pPEAKIUHA C Yy4acTHEM HEOPraHMYECKUX BEILECTB. 2
CocraBnenue
YpaBHEHUW peaKIMil COCAMHEHUS, Pa3jOKEeHUsI, 3aMEeIeHUs, OOMEHa, B T.4. PEaKIMil TOpeHus,
OKHUCJIEHUSA-BOCCTAHOBJICHUS.
Tema 2.1. YpaBHeHUs okucaeHus-BoccTaHoBIIeHUs. CreneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEIb.
THIIB XUMUUCCKIX IIpakTH4yeckoe 3aHATHE 2
peakimit CocraBieHre U  yYpaBHUBAaHHUE  OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX  pEaKkUUid  METOJI0OM 2
9MeKTpoHHOro  Oamanca.  OKHUCIUTENbHO-BOCCTAHOBHUTENBHBIE  pEaKUMU B MPHPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U
KU3HEJEATEIIBHOCTH OPraHU3MOB.
KonuuectBeHHble OTHOMIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PacyeThl
[0 YpPaBHEHUSM XUMHUYECKUX peakiuil. Monb Kak eIMHHIAa KOJMYecTBa BelecTBa. MolsipHas
Macca. 3aKOHBI COXpaHEHHUS MacChl W 3HEpruu. 3akoH ABoraapo. MoisipHblii 00BEM Tra3oB.
OtHocHTenbHAsT IUIOTHOCTh Tra30B. PacueTel MO ypaBHEHUSAM XHMHMUYECKHX PEAKIUM C
MCII0JIb30BAHUEM MAacCChl, 00beMa (HOpMaJbHbIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Copepxanue yuyeOHOro Mmarepmuasa 4 OK 01
OnexTponuTHyecKas | Jleknusi, TeopeTHUeCKHe 3aHsATHSI 2 OK 04
Aucconnatus n Teopust DIEKTPONMTHYECKOM amcconuanmu. WMOHBL DIEKTPOJMTHI, HEXIEKTPOIUTHL Peakuum 2
HOHHBII 0OMCH uoHHOro obmena. CocTaBlieHHE pPEaKUUi HOHHOTO OOMEHa MyTeM COCTAaBJIEHUS MX IOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHHUN. KUCIOTHO-OCHOBHBIE peakiMH. 3aJaHUs HA COCTaBJICHHE
VMOHHBIX YPAaBHEHUM peakiuil.
JlabopaTopnasi padora. 2
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Turbl XUMHUYECKUX PEAKIIUH.

HccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX M 00pa3yIOLINXCs BEIIECTB) U
IPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue peakuuiit HOHHOro 0OMeHa, OIpeesIeHIe Cpe/ibl
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHUE HOHHBIX YpPAaBHEHUHN peakluii

PA3JEJI 3. CTPOEH

UE U CBOMCTBA HEOPTAHUYECKHWX BEIIIECTB

Tema 3.1.

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanms,

.JIeKIII/IH, TCOPETUYCCKUE 3AHATUSA

HOMEHKJIATypa
CTpOCHHE
HEOPraHMYECKUX
BEIIIECTB

[Ipenmer nHeopranmuyeckoi xumuu. Kiaccupukamuss HeopraHmdeckux BemiecTB. lIpocteie u
ciokHble BeniecTBa. OCHOBHBIE KJIACChl CIOKHBIX BEIIECTB (OKCHU[bI, TMIPOKCHUBI, KHCIOTHI,
conu). B3aumocBA3p  HEOpPraHMYeCKMX  BEIIECTB. ArperarHble  COCTOSIHUSI — BEILECTBA.
Kpucrannuueckue u amopdHbie BellecTBa. TUIBl KPUCTAJUIMUECKUX PEIHIETOK (aromHas,
MOJIEKYJIsSIpHAsi, MOHHAsI, METAJUINYECKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJZIMYECKOM PEIIETKHA. 3aBUCUMOCTb XMMHMYECKOM aKTHMBHOCTM BEUIECTB OT BHJA
XUMHUUYECKOH CBSI3M U THIA KpUCTAINIMYECKOU perieTku. [IpruunHpl MHOrooOpasus BEIIecTs.
Mertamnel. OOmue ¢usnyeckue U XUMHUYECKHe CcBoiicTBa MerayuioB. CrnocoObl MOJTy4eHUs.
3HaueHUE METaUIOB U HEMETAJJIOB B NMPUPOAE U KU3HEAEITEIbHOCTU YEJIOBEKAa U OPraHU3MOB.
Koppo3ust meramioB: BHIBI KOPPO3UH, CHOCOOBI 3alUTHl METAJUIOB OT KOppo3uu. HemeTanbl.
OO6mue guznueckrue U XUMUYECKUE CBOMCTBA HEMETAJIOB. THUIMYHBIE CBOMCTBA HeMeTaLIoB V-
VIl rpynn. Knaccudukaius 1 HOMEHKIIaTypa COeJMHEHUI HeMeTaioB. KpyroBopoTsl OMOT€HHBIX
AJIEMEHTOB B Tpupoje. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHUX BELIECTB
(OKCHI0B, THIPOKCUIOB, KUCIOT, COJel U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEUIECTB, BOJOPOIHBIX COEJUHEHHM, BHICIINX OKCHJIOB M THAPOKCUIIOB

NN D>

OK 01
OK 02

IIpakTH4yeckoe 3aHsATHE
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HomeHnkiiaTrypa HeOpraHMyeckMX BELIECTB: HA3BaHUE BEUIECTBA MCXOJsS U3 HX XUMHUYECKOU
GbopMyNbI WM COCTABJICHHE XUMHUYECKOW (OpMynbl HCXOIs W3 Ha3BaHUs BEIIECTBA IIO
mexaynapoanoi (MIOITAK) unu TpuBraabsHOM HOMEHKIATYPE.

Pemenne mpakTuuecKkuxX 3aJaHUA MO KIACCH(PUKAIIMU, HOMEHKIAType U XUMHUYECKUM (hopmyram
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIaccOB (yrapHbIH ras, yriIeKHCIbIM ra3, aMMuak, ramieHas
U3BECTh, HETAIICHAas W3BECTh, MHUTHEBAs COJA U JPYrHX): HA3bIBaTh U COCTABISATH (POPMYIIBI
XUMUYECKHUX BELIECTB, ONPENEATh IPUHAIICKHOCTh K KJIaccy.

HcTounuku xumudeckod uHpopManuu (CpeiAcTB MaccoBod wuHpoOpManuu, ceTh HMHTepHET u
npyrue). [louck nndopmannu o Ha3BaHUAM, UICHTU(PUKATOPAM, CTPYKTYPHBIM (hopmyinam
CocraBiieHue ypaBHEHUN XMMHYECKHMX PpEAKIM C y4acTUeM TMPOCTBIX U  CJIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETaUIOB U
aM(pOTEpPHBIX JJICMEHTOB; HEOPTAaHWMYECKUX KHCIOT, OCHOBAaHMW M aM(OTEPHBIX THIPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBOWCTBA. PellleHne npakTuKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA, COCTaB, IOJyYeHHME U OE30MaCHOE HCIIOJIb30BAHUE
BaXHEHIIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JESTEIILHOCTH YeJIOBEKa

PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHUYECKHX BEIIIECTB

Tema 4.1.
Knaccudukanms,
CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

.JIeKIIHﬂ, TCOPETUIECCKHUE 3AHATHUSA

IlosiBneHne u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenqMer opranndeckoil xumuu. Mecto
Y OPraHUYECKUX 3HAUYEHUE OPTaHUYECKON XUMHUH B CHCTEME €CTECTBEHHBIX HaYK.

BEIECTB XHMMHMUYECKOE CTPOCHUE KAK MOPANOK COECIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIE ITOJIOXKEHHSI TEOPUU XMMHUECKOTO CTPOEHUSI OPTraHUYECKUX COCTUHEHUM
A.M. bytnepoBa. YriaepoaHblil CKEJIET OPraHuueCKOd MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB
OT XMMHUYECKOI'0 CTpoeHus MosieKyi. M3omepust u nuzomepsl. [loHsTHE 0 PyHKIIMOHAIBHON IpymIe.
Papukan. [IpuHuns! kaaccu@uKauy OpraHndecKuX CoeInHEHUH.

MexayHaponHas HOMEHKJIATypa MW TPUHLUIBI HOMEHKJIATypbl OPraHMYECKHX COCIUHEHUIL.
[Tonsitue 00 a3zoTcomepKalMX COEAMHEHUSX, OMOJOTUYECKH AKTHUBHBIX BeIeCTBax (yrieBojaax,
XKHUpax, OeraKax M Jp.), BBICOKOMOJIEKYISAPHBIX COCTUHEHUAX (MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO)

NN D

OK 01

HpaKTH‘IeCKOC 3aHATHE
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HomeHknaTtypa opraHn4ecKuX COeAMHEHHUH OT/ACIbHBIX KJIACCOB (HACHIILICHHbIC, HEHACHIIIICHHbIE U
apoOMaTUYECKHUEe YTIEBOJOPOJbI, CHUPTHI, (DEHOIBI, ANbACTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U
ap.) CocraBiieHHE NOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BEIIECTB
OTJENIbHBIX KJIACCOB, UCTIONB3Ys MX HA3BaHUS 110 CHCTEMATUYECKON M TPUBHAIHLHONH HOMEHKIIATYpe
(3THIIeH, amleTWIeH, TIUHepuH (eHos, (OopManbIeTH, YKCyCHas KHCJIOTa, INTUIMH). Pacuers
npocTteimiel (opMyibl OpraHMUECKOW MOJIEKYIIbI, UICXOJIsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCIMHEHNH

Conep:kanue y4eOHOT0 MaTepuaJia

.JIeKIII/IH, TCOPETUYCCKUE 3AHATUSA

N

DU3NKO-XUMHYECKHE — CBOMCTBA OPraHUYECKUX COCTMHEHHUH OTIEIBHBIX — KIJIACCOB
(ocobeHHOCTH KITaCCU(PUKAIIMK M HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYSCKHM PsiI U o01as
dbopmyna; uzomepus; Gpusnveckre CBONCTBA; XMMUYECKUE CBOMCTBA; CIIOCOOBI MOTyUeHUs):

— Ipe/IeTbHBIE YIIIEBOA0PO/IbI (aIKaHbl U HUKJIOAJIKaHbl). |'opeHne MeTaHa Kak OJuH U3
OCHOBHBIX HCTOYHUKOB TEILJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX
YTJIEBOJOPOOB, HAX0KICHHUE B MPUPOJIC U IPUMEHEHUE aJIKaHOB;

— HeTpeaebHbIe (AIKeHbI, ATKUHBI U aJTKaJAUEeHbI) U apoMaTHYeCKUe YrIIeBOAOPOIbl. ['opeHue
allCTUJICHA KaK UCTOYHUK BBICOKOTGMHGpaTypHOFO I1aMCHU IJIA CBapKI/I nu pe3KI/I MCTAJIJIOB
Kucnopoacoaepxaniue coequHeHust (CIUPTHI U (PEHOJIbI, KApOOHOBBIC KUCIOTHI B 3(PUPHI,
aJlIbACTUABI U KETOHBI, }KI/IpI)I, erICBOI[BI). HpaKTI/I‘IeCKOG HpI/IMeHeHI/Ie STUJICHIJIUKOJIA,
runepuHa, penona. [Ipumenenue dhopmanbaeruia, aneranbiaeruaa, YKCyCHONH KUCI0Thl. Mblia
KakK COJIM BBICHINUX Kap60HOBI)IX KHUCJIIOT. MOIOHII/IG CBOﬁCTBa MBbLJIa

['eneTnyeckas CBA3b MEXIY KJIaCCAMH OPTaHMYECKUX COECUHEHUN

A3oTcoaepkaiire coeIMHEHUs (AaMUHBI 1 aMHUHOKHUCIIOTHI, OCTKH).

BricokoMounekymsipHbIE COeAMHEHUsI (CHHTETHUECKHEe U OUOIOrMUeCKU-aKTUBHEIE). MoHOMeED,
MOJIMMED, CTPYKTYpPHOE 3BeHO. [lomMepu3alius STHIeHa Kak OCHOBHOE HAIPAaBIICHUE €r0
HCITOJIb30BaHUS.

HpaKTI/I‘leCKOC 3aHATHE

OK 01
OK 02
OK 04
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CBoiicTBa OpPraHMYECKUX COCIUHEHHUH OTAEIbHBIX KJIAcCOB (TpUBHMAJIbHAS W MEXAyHApOJIHas
HOMEHKJIaTypa, XHUMHYECKHE CBOWMCTBA, CIIOCOOBI TMOJIyueHHs): MpelelbHble (IKaHbl H
LIUKJIOQJIKAHbI), HETIpEe/IeNbHbIE (QJIKEHbI, AJIKUHBI U aJIKaJMEeHbl) U apOMATUYECKHUE YIIIEBOAOPO/IbI,
cnupThl M (peHosbl, KapOOHOBBIE KHUCIOTHI W 3(UPHI, adbAETHIbl U KETOHBI, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHHsA. 3aJaHus Ha COCTaBJICHHE YPABHEHMMU
XUMUYECKHUX PEAKLUUN C y4aCTUEM OPraHUYECKUX BEIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUS
['eneTnueckas cBsi3p MexIy yrieBogopoaamMu COCTaBIEHHME CXEM peakiuid (B TOM 4YHcie IO
IPEUIOKEHHBIM  LIETIOYKaM  [IPEBPALEHUI), XapaKTEpU3YIOUIMX  XHMHUYECKHE  CBOMCTBA
OpPraHMYECKHUX COEJAMHEHUH OTAEIbHBIX KJIACCOB, CHOCOOBI MX TIONY4YEHUS U Ha3BaHUE
OpPraHMYECKUX COCAMHEHUM 10 TPUBHAIBHOM WIM MEXIYHAapOJHOM  CHUCTEMaTHYECKOU
HOMEHKJIaType. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUI HAa CBOMCTBA
OpPraHNYECKHUX COCIMHEHHUM OTJEIbHBIX KJIACCOB

JlaGoparopHasi pabora

Wnertudukanus OpraHnIecKuX COSTMHCHUN OTICIIBHBIX KIIACCOB

Wnentudukanus OpraHn4ecKux COeIMHEHU OTJENbHBIX KJIACCOB (Ha MpUMEpE albIeTuI0B,
Kpaxmalia, YKCYCHOW KHCIIOTHI, OSJIKOB H T.I1.) C UCIIOIH30BAaHUEM HX (PU3NKO-XHUMHUCCKUX
CBOICTB M XapaKTEpHBIX KAYECTBEHHBIX peakiuil. Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIE
peakiuu OEJKOB.

HpO(l)eCCl/IOHaJILHO-Opl/leHTI/IPOBaHHOC COoICPKaAHUC (coglepma}me NMPUKJIAAHOTO MO}IyJIH)

PA3JIEJI S. XUMMUSA

B BBITY U NPOU3BOJACTBEHHOM JIEATEJIbHOCTHU YEJOBEKA

Tema 5.1
Xumus B ObITY U
MPOU3BOACTBEHHOMN
JESATEIIBHOCTH
YelioBeKa

Conep:xxanue yueOHOro MaTepuaJia

JIEKIII/IH, TCOPETHYCCKHUE 3AaHATUSA

N

HoBelimme AOCTHMXEHUS XMMHYECKOW HAyKH M XUMHYECKOM TEXHOJOruu. Ponb Xumuum B
o0ecreYeHn! SKOJIOTHUECKON, YJHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH, PA3BUTHH MEIUIUHBL
[IpaBuna moucka M aHaIM3a XMUMHUYECKOW MH(POPMAIUM U3 PA3JIMYHBIX WCTOYHHKOB (Hay4yHas U
yueOHO-Hay4YHas JIUTepaTypa, CpecTBa MaccoBOi nHpopMaiuu, cetb HTepHeT)

[Touck n aHanM3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB W TEXHOJOTUN C y4eTOM OymyIiei
npo(hecCHOHANFHOM /IEATEIBHOCTH IO TeMaM: CHHTETHUYECKHE MOIOIINE CpEeICTBa, METaJlbl,
pacTBOpPBI, TPUPOIHBIE HCTOYHUKHU YTIIEBOJAOPOIOB.

IIpakTHyeckoe 3aHsATHE

3aumTa: HpCIlCTaBJ'ICHI/IC PE3YIbTATOB PCIICHUA KEMCOB B (bopMe MHMHH-AO0KIIaga C HpCSCHTaHHCﬁ

OK 01
OK 02
OK 04
OK 07

Bcero:

34
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3. YVCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

OcBoennie mporpaMMbl y4eOHOW IUCHMIUIMHBI «XUMHS» MpeanojaracT Hajludue B
npodeccHOHAIbHOM  00pa30BaTENbHOM  OpraHu3aluM, pealu3yrolield  o0pa3oBaTeIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6ase
OCHOBHOTO 00111er0 00pa3oBaHus, KaOMHETa XMMHHU C TabopaTopuel U TabopaHTCKOW KOMHATOM.

ITomemienne kabuHeTa XUMHHM, J1a00paTOpUil U JJAOOPAHTCKOW KOMHAThI YI0BJIETBOPSET
TpeOoBaHusAM CaHUTApHO-IIUAEMUOIOIHUECKUX IpaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHanienre yueOHOro KabnHera:

e I10CAJOYHBIC MECTA I10 KOJUYECTBY CTY/ECHTOB;

o pabouee MeCTO IpernoaBaTes;

e II€YATHBIE U SKPAHHO-3BYKOBbIE CPEJCTBA O0YyUEHUS;

e DJJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XUMHUH.

TexHuueckue cpencTBa 00ydeHus:

e MYJbTUMEIUNHOE 000PYTOBAHUE;

o komruiekT DVD auckoB ¢ yueOHbIMU (UIBMAMHU 110 XUMUU;

o Unrepner.

O6opynoBanue 1ab0paTopuu U paboyux MeCT JIabopaTOpPHH:

o KOMIUIEKT JJA0OPATOPHBIX CTOJIOB;

e BBITSDKHOM mIKad;

o KOMIUIEKTHI J1a0OpPAaTOpHOM MOCYyIbl, OOOpYNOBaHUS M PEAKTUBOB HA KaXKIbIH
71a00paTOPHBIM CTOJ 110 COOTBETCTBYIOIUM TEMaM;

o HaTypajbHble OOBEKTHI, MOJEIH, MPUOOPHI U HAOOPBHI I  IOCTAaHOBKHU
JIEMOHCTPAIIMOHHOI'O 3KCIIEPUMEHTA;

e BCIIOMOTATEIbHOE 000PYIOBaHNUE M HHCTPYKIIHH.

ITpu peanuzanuu padodeid nporpammsl yueoHoi aucrumiuasl OV [ 11 «Xumus» Moxer
OBITh HCITIOJIB30BaHO Mporpammuoe obecreuenue Big Blue Button (BBB), Moodle, SI-nuck.

3.2. HUudopmauuonHoe oOecrieyeHHe oOO0y4eHHUs], IlepevyeHb PeKOMeHIAyeMbIX
y4eOHbIX n3ianuii, UHTepHeT-pecypcoB, 10NOTHUTEIBLHOM JIUTEPaTypPhbl

OcHoBHas nuTEeparypa:

1. Xumus. bazoBeiii yposenb. 11 kiacc: yue6nuk / O. C. I'abpuensH, cepust Beprukans —
M. Jlpoda, 2020

2. Xumus. ba3zosslif ypoBens. 10 knacc: yueOnuk / O. C. I'aGpuensn, cepus Beptukans —
M. JIpoda, 2020

3.Xumus : yueOHUK A7 cpeiHero npodeccuoHanbHoro odpasosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBait ; mox obmeli pemakmuert I'. H. daneera. — 2-¢
u3a., mnepepad. u  gon.— MockBa: M3parensctBo  FOpaiit, 2023.— 43lc.—
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcrt : 3NMeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

4. CaBunkuna E.B. OOmas u Heopranmueckas xumus. B 2 Tomax. T. 1: 3akoHsl u
koHuenmuu / Casunkuna E.B., Muxaiino B.A., Kucenés KO0.M.. — Mocksa : JlaGopaTopus
3Hanuil, 2022. — 403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — TekcT :
anektpoHHbii // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121996.html

5. AncdunorenoBa, W.B. Xumus: yuyeOHMK U TPAKTUKyM JUISI  CPEIHETO
npodeccuonanbHoro oodpazosanus / M. B. Andunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢
U3, uctp. u g0 — Mocksa : M3garensctBo HOpaiit, 2023. — 291 c. — (IIpodeccronanbHoe
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obpaszoBanue). — ISBN 978-5-534-11719-6. — Texkct : snexkrpoHHblid // OOpazoBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513807

6. Tymukun, E.W. Xumua. B 2 4. Yacte 2. Opranuueckas XuMus : y4eOHUK Jist
cpennero mpodeccruonanbHoro obpazoanus / E. U. Tynukun. — 2-¢ u3n., ucnp. ¥ AOIM. —
Mocksa : M3parensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonanproe obOpazoBaHue). —
ISBN 978-5-534-02749-5. — Texkcr : anekTpoHHblld // O6pa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513731

JlononHuTenpHAS IUTEPATYpA:

1. Obmas u Heopranmdeckas xumus. B 2 tomax. T. 2: Xumwms snementoB / JLIO.
AnukbepoBa [u ap.].. — Mocksa : Jlaboparopust 3nanmii, 2022. — 555 ¢. — ISBN 978-5-
93208-577-6 (1.2), 978-5-93208-575-2. — Texkcr : snexkrponusiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/121998.html

2. Opranunyeckast XuMus : Metoandeckue pekomenaauuu / A.H. U3mectoeB [u np.].. —
Mocksa : U3parensckuit lom MUCuC, 2022. — 72 ¢. — Texcr : anektponnsiii / IPR SMART
. [caiit]. — URL.: https://www.iprbookshop.ru/129903.html

WuTepHet-pecypcsl
www.dic.academic.ru (OHJIAHH-CIIOBAPH U SHITUKJIOTIC/IHH).
www. biorosinfo.ru (o6miecTBo 6noTexHosoros Poccun).
WWW.nano-info.ru (yueOHbIe MaTepUaIIbl O pa3BUTUU HAHOTEXHOJIOTHH).
WWW.XUMUK.ru (caiit o Xumum).
www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CalT IS MKOJBLHUKOB «XHUMUS ).
www. chem. msu. su (OnexTpoHHas OUOIMOTEKA IO XUMHUH).
www.enauki.ru (M{HTepHET-U3AaHue sl yanuTeneil «k ECTeCTBeHHbIE HAYKH» ).
www. hvsh. ru (kypHan «Xumus B mkoie»). www.hij.ru (kxypHan «XuMus u

ONoa~WNE

KUZHBY).
9. www.chemistry-chemists.com (3JIEKTPOHHBIN KypHAT «XXUMHKH U XUMUS).
10. 9bC «IPRSmart»

3.3. MeTronnyeckoe ofecrieyenne o00pa3oBaTeJLHOr0 TMpouecca st 00y4eHHs
WHBAJIHAO0B U JIHI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcioBusi OpraHu3aliid W COJEp)KaHWe OOydeHHUs M KOHTPOJIS 3HAHWW WHBAIMIOB U
oOyyaromuxcst ¢ OB3 no aucuuminHe «XuUMHUS» OHNPEIENAIOTCS MPOrpaMMoil JUCHUIUIMHBL,
aJanTHPOBAHHON MPU HEOOXOAUMOCTH AJIs1 00yUEHHUs yKa3aHHBIX 00y4YarOLUXCs.

Opranuzanus o0y4eHus, TeKyIel 1 MPOMEXyTOUHOM aTTecTalluk CTy/I€HTOB-MHBAINI0B
u ctynentoB ¢ OB3 ocymecTBiseTcs ¢ y4eToM OCOOCHHOCTEH TMCUXO(PU3MUECKOTO Pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbs TAKUX O0YUaIOIIHUXCS.

Hcxons n3 ncuxopu3udecKoro pa3BUTHS M COCTOSIHHS 3JI0POBbBs CTY/IEHTOB-WHBAINIOB
u crynenToB ¢ OB3, opranusyrorcs 3aHATHUS COBMECTHO C JAPYIrMMH OOYYaIOUIMMHUCSA B OOLIMX
TpyIIax, WCHOJb3yS COIMAIbHO-aKTHBHBIE M PE(IIEKCUBHBIE METOJbI OOYUEHHS CO3TaHHS
KOM(OPTHOTO  IICUXOJIOTMYECKOr0  KJIMMaTa B  CTYJIEHYECKOM rpymme wid, Ipu
COOTBETCTBYIOILIEM 3asBJICHUM TaKOro OO0ydYaromerocsi, Mo WHIMBUIYaIbHOW MpOrpaMMe,
KOTOpas. sBJISETCSs MOJU(PHUIMPOBAHHBIM BapUaHTOM OCHOBHOW paboyeil mporpammbl
mucuuruiHbL. [Ipr 3TOM copepikaHue MporpaMMBbl JUCHUTUTMHBI HE U3MeHseTcs. M3MeHsroTes,
Kak MpaBuio, (opMbl OOydyeHHMs M KOHTPOJS 3HaHWH, OOpa3oBaTeNbHbIE TEXHOJOTUU H
TTMTaKTUIECKHAE MaTePHaIIbI.

OOyueHune CTyIeHTOB-MHBAIUAOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBISATHCS
WH/IMBUIYAILHO W/WIIH C TIPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTHA.

JlucrtaHnoHHOe  o0ydeHHe  oOecrneyrBaeT  BO3MOXKHOCTh ~ KOMMYHHUKAIMi ¢
npenojaBaTesieM, a TakXe ¢ JAPYrUMU 00y4aeMbIMU TOCPEICTBOM BEOMHApOB (Hampumep, ¢
UCIIOJIb30BaHUEM TPOrpaMMbl ZOOM), YTO CIOCOOCTBYET CIUIOYEHHIO TPYIIIBI, HAIPaBIISET
yueOHYI0 IpyIIy Ha COBMECTHYIO paboTy, 00CYX AeHHE, TPUHATHE TPYNIIOBOTO PELICHHUS.

B yue6GHOM mporiecce Ui MOBBILICHUS YPOBHSI BOCIPHATHSA U NepepabOoTKH yueOHOU
UHPOPMALIUN CTYACHTOB-UHBAIHIOB U CTyIAeHTOB ¢ OB3 mpHMEHSIOTCS MyIbTHUMEAUWHBIC U
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CHEIMAIM3UPOBAaHHBIE TEXHUYECKUE CpEACTBA MpueMa-Tiepenadn ydeOHoi uHdopMmanuu B
JNOCTYMHBIX (hopMax Ui CTYISHTOB C Pa3IMYHBIMH HAapyIICHUSMH, OOECIICYMBACTCS BBITYCK
ATBTEPHATUBHBIX (POPMATOB TIEUYATHBIX MAaTEePUAIOB (KPYHmHBIA MpUDT), SIEKTPOHHBIX
0o0pa3oBaTeNbHBIX pPecypcoB B (¢GopMax, aJalnTUPOBAHHBIX K OIPaHUYCHUSM 370POBbS
00yJaromuxcsi, HAIM4YUe HEOOXOIUMOT0 MaTePHATIHLHO-TEXHIUECKOTO OCHAIIICHUSI.

[TonGop u pa3paboTka y4yeOHBIX MATEPHAJIOB MTPOU3BOAMUTCS MPENOJABATEICM C YUETOM
TOTO, YTOOBI CTYACHTHI C HApPYIICHUSMHU CIlyXa TONydaiid HWHQPOPMAIUIO BU3YAIbHO, C
HApYIICHUSMU 3PCHHS — ayIUaIbHO (HAIpUMEp, C UCIOJIb30BAHUEM IMPOTPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[lpenooasamenu, yueOuvie Kypcbl KOMOPbIX Mpeodyiom Om CHyOeHmo8
8bINOIHEHUS ONPEOeIeHHbIX CheyUupuueckKux 0etlcmeutl u npeocmagisiowux coool npoodiemy uiu
Oeticmeue, HesbINOIHUMOEe O/l CMYOEHMO8, UCNbIMbIEAWUX MPYOHOCHU C NePeo8UICeHUEM
unu peuvto, ooazanwvl 8 PIIJ[ yuecms smu ocobennocmu u npeonazams Cmy0eHmam-uHeaiuoam u
cmyoenmam ¢ OB3 anbmepnamusnvie memoOowvl 3aKpenieHus u3yiaemoeo Mamepuaid.

JUisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOMH
aTrecTanuu o0yJaromuxcs HBATHUIO0B 1 Jinull ¢ OB3 (oH/ OLIEHOYHBIX CPEJCTB MO TUCIUILTHHE,
MO3BOJIIIOIINNA  OLEHUTh  JIOCTMDKCHWE HMMH  PE3yJbTaToB  OOyYeHHS U YPOBEHB
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIMH, MPEIYCMOTPCHHBIX YYEOHBIM IUIAaHOM U paboueit
IpOrpaMMOM  JAMCHMIUIMHBI, aJanTHPyeTCs JUI OOydYalomuXcsl WHBAIMIOB W JIUI[ C
OrpaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbS c YYETOM WH/IMBUTyaJTbHBIX
NCUX0(U3UOIOTHICCKUX OCOOCHHOCTEH (YyCTHO, NMHCBMEHHO Ha OyMmare, NHCBMEHHO Ha
KoMmIbioTepe, B (GopmMe TecTUpoBaHUS W T.1.). [lpm HEoOXOmUMOCTH OOyYaroIUMCs
MPEIOCTABIISICTCS. JIONMOJHUTEIIBHOE BpeMs IS TIOJTOTOBKM OTBETa TIPU TPOXOXKICHUU
aTTECTAIlHH.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUA JTUCIIUITJIMHbI

Texkymuii KOHTPOJb M OLEHKA PE3yJIbTaTOB OCBOCHMS JUCLHUIUIMHBI OCYILECTBIISAETCS
npenojaBaTesieM B IPOILEcCEe MPOBENCHUS MPAKTUYECKUX 3aHATUN U JabOpaToOpHBIX padorT,
TECTUPOBAaHHUS, a TakXe BBINOJHEHUs OOy4YarolMMHUCS  WHAMBHUIYAIbHBIX  3a/IaHUl.
ITpomexyTouHas aTTectanus Bo B hopMe 3a4eTa ¢ OI[EHKOM.

Oomue

Monyas/Paznen/Tema Tunbl OeHOYHBIX MepPONIPUATHI
KOMIIeTeHIIUH

Pa3nea 1. OcHOBBI CTPOCHHUS BelIeCTBA

OK 01 CrpoeHue aToMOB 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX JIEMEHTOB
XUMHYECKHX 3JIEMEHTOB U |1 IPUPOJIa XUMUYECKOU CBA3M.
IPUPOJIa XMMUUECKOHN 2. 3a7jauu Ha COCTaBJIEHUE XUMHUECKUX (HOpMYIT
CBSI3U JIBYXaTOMHBIX COEIMHEHUN (OKCHUJIOB, CYJIb(HIOB,

THJIPUIOB U T.I1.).

3. 3agaHus Ha MCITOJIb30BAHUE XMMUYECKOM
CHMBOJIMKH M Ha3BaHUHM COeTUHEHUHN 11O
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUYECKON U IPUKIIAJTHON XUMHUH U
TPUBUAITBHBIX HA3BAHHM JIST COCTABIICHUS
XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSTUHEHUI
(oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) U APYTUX
HEOPTaHMYECKUX COSAMHEHUN OT/IETbHBIX KJIACCOB

OK 01 [Tepuoanueckuii 3akoH u |1. Tect «Meramunueckue / HeMeTaUIMYECKUE
OK 02 tabmuma J1.1. CBOMCTBA, MJIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
MenpaeneeBa AIIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE

C UX DJICKTPOHHBIM CTPOCHUEM U ITOJIOXKCHHUEM B
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MePUOINYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.. MeHpaeneeBay.

2. [IpakTrdeckue 3alanus Ha YCTAaHOBJICHHUE CBS3H
MEXy CTPOCHHUEM aTOMOB XUMHUUYECKHUX 3JIEMEHTOB
Y TIEPUOIMYECKUM U3MEHEHHUEM CBOWMCTB
XUMHUYECKHX AJIEMEHTOB M MX COCIMHCHUH B
COOTBETCTBHUU C ToJIOkeHUeM [lepronnueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUCCKHIE
3a/IaHMs] Ha XapaKTepU3alNI0 XUMHUYECKUX
3JIEMEHTOB: «MeTauIm4YecKue / HeMeTaJNINIeCKUe
CBOMCTBA, AJIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
ANIEKTPOHY XMMHUYECKHX DJIEMEHTOB B COOTBETCTBHE
C UX DJIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Paznen 2. Xumuueckue peakuumu

OK 01
OK 04

THIel XUMHUYECKUX
peaxkiun

1. 3agaun Ha cocTaBJICHUE YPABHEHHI peaKIIuii:

— COEIMHEHMS, 3aMeIlIeHUs, pa3lI0KeHUs, 0OMEHa;
— OKHCJIUTENBHO-

BOCCTAaHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM
METO/a JIEKTPOHHOTO OalaHca.

2. 3ajaym Ha pacueT Macchl BEelleCcTBa WK 00bEMa
ra30B 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE
WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEILIECTB; PaCU€ThI

Macchl (00bEMa, KOJTMUecTBa BEIIECTBA) IPOAYKTOB
pEaKIMHU, €CIM O/THO U3 BEHIECTB UMEET MPUMECH

DIEKTPONUTHYECKAS
JVICCOIMAIINS U NOHHBIN
o0MeH

1. 3amanus Ha coCTaBIEHUE MOJIEKYIISIPHBIX U
HMOHHBIX PEaKINil C y4aCTHEM KUCJIOT, OCHOBAHUM U
COJIEH, YCTaHOBJIEHUE U3MEHEHMSI KUCIIOTHOCTH
cpenbl

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peaxuit"

Pazpnea 3. Ctpo

eHHe U CBOMCTBA HEOPraHu4eCKMX BeIecTn

OK 01

Knaccudukanmus,
HOMEHKJIaTypa 1
CTpOEHHE
HEOPTaHMYECKUX BEIICCTB

1. Tect «HoMeHKkaTypa 1 Ha3BaHUE
HEOPTraHWYECKUX BEIECTB UCXO/SI U3 UX
XUMHUYECKOH (OPMYITBI UJIH COCTABICHUE
XUMUYECKON (hOPMYJITBI UCXOMS U3 HAa3BaAHUS
BEILECTBA 110 MEXAYHAPOAHOU UM TPUBUATBHOU
HOMEHKJIAType».

2. 3ajaym Ha pacyeT MaccoBOU 101U (Macchl)
XUMHYECKOTO dJIeMEHTA (COSTUHEHNS ) B MOJICKYJIE
(cmecn).

3. [IpakTrueckue 3a1aHus MO KiacCUpUKALNH,
HOMEHKJIAType U XUMHUYECKUM (opMyliaMm
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB.

4. IlpakTuyeckue 3alaHus Ha ONpeAeIICHHUE
XUMHUYECKOW aKTHBHOCTH BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOH CBS3M U THIA KPUCTAILITNYECKON
pelIeTKH

19




OK 01
OK 02

du3uko-xuMHU4ecKue
CBOMCTBA
HEOPraHUYECKUX BEUIECTB

1. Tect «OcoOEHHOCTH XMMHUYECKUX CBOWCTB
OKCHJIOB, KHCIIOT, OCHOBaHUH, aM(POTEPHBIX
THJIPOKCHUJIOB U COJICH».

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMUUYECKUX
peaxuil ¢ y4acTueM MPOCTHIX U CIOKHBIX
HEOPraHWYECKHUX BEIECTB: OKCHIOB METAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHUX COJIEH,
XapaKTePU3YIOIIUX UX CBOMCTBA U CITIOCOOBI
MOJIyYEHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE
3aJlaHus Ha CBOMCTBA U MOIY4YeHHE HEOPraHMUYEeCKUX
BEILIECTB

4., JlabopaTopHas pabora

“ I'maposn3 coJiei U ONpeIETIEHUE CPEIbl BOJHBIX
pacTBOpoB”

Pa3nea 4. Ctpo

e€HHe M CBOMCTBA OPraHuy

C€CKHUX BelIeCTB

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

1. 3aganus Ha cocTaBlIeHHE HA3BAHUM OPraHUYECKHUX
COECIMHEHUH 10 TPUBUAJIBHON WIA MEKIyHAPOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIAType.

2. 3a7aHus Ha COCTABJICHUE TIOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJI OpraHMUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauu Ha onpeAeneHue MpocTenieil GopmMybl
OpraHUYECKON MOJIEKYJIbI, UCXO/Isl U3 AIIEMEHTHOTO
cocrana (B %)

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYeCKUX
COeTUHEHUN

1. 3agaHus Ha cOCTaBJICHNUE YPABHEHUH XUMHUECKUX
pEaKIHii C y9acTHEM OPTaHUYECKHUX BEIECTB Ha
OCHOBAHMHU UX COCTaBa U CTPOEHUS.

2. 3ajiaHus Ha COCTaBJICHUE YPAaBHEHUN XUMUUYECKUX
peaKIMii, WUTIOCTPUPYIOLINX XUMUYECKHE CBOUCTBA
C Y4€TOM MEXaHU3MOB MPOTEKAHUS TaHHBIX PEAKIINN
Y T€HETUYECKOM CBSI3U OPraHMYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacueTHble 3aJjauu 10 YpaBHEHUSIM peakiuii ¢
y4acTHEM OPTaHUYECKUX BEUIECTB.

4. JTaboparopHas pabota * [lonydyeHnue sTuiieHa U
U3Y4YEHHE ero CBOMCTB."

OK 01
OK 02
OK 04

Nnentuduxanus
OpPTraHUYECKUX BEIIECTB,
WX 3HAUYCHHUE U
MPUMEHEHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeSITeIIbHOCTH YelIOBEKa

1.IIpakTHKO-OpUEHTHPOBAHHBIE 3aAaHUS 110
COCTAaBJICHUIO XMMUUYECKUX PEAKLUI C y4aCTHEM
OpPraHUYECKUX BEIIECTB, B T.U. UCIOIb3YEMbIX JUJIS
UX UACHTU(PHUKAIMU B OBITY U IPOMBIIIIEHHOCTH.
2.JIaGoparopnas padota: “UneHTudukarus
OpPraHMYECKUX COCIUHEHUN OT/EIbHBIX KJIACCOB™

Paznen S. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa
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OK 01 Xumusi B ObITY U Keiic (¢ yaerom Oynymieit npodeccrnonampHOM

OK 02 IIPOU3BOJCTBEHHON JESITEIIBHOCTH)
OK 04 NEITEILHOCTH YelloBeKa |Bo3MOXKHBIE TEMBI KEHCOB:
OK 07 1. Be3onmacHOCTb MPUMEHEHHSI CPEICTB OBITOBOM

XMMUH B ITOBCEIHEBHOM JKHU3HU

2. Bona, cBoiicTBa, 3HaYECHHE

3. Kopposust metaioB

4, DKOJIOTHYECKHE aCIEKThI UCIIOJIL30BaHHUS
YTJIEBOJIOPOIHOTO CHIPHSI.

OO01mMe KPUTEPUH OLICHKH Pe3y/IbTATOB OCBOCHHUSI Y41eOHOM IHCIUTIIHHBI

B yCTHBIX M NHMCBMEHHBIX OTBETaX CTYIEHTOB Ha MPAKTUYECKUX (CEMMHApPCKUX U
7a00paTOPHBIX) 3aHATUSAX, B COOOIICHHMSIX M JAOKJIanax, W APYyrux ¢GopMmax ayIuTOPHOH Hu
CaMOCTOSITEJIbHOW paboThl, a TaKXKe B TEKYIIMX KOHTPOJIbHBIX padoTax YYMTHIBAIOTCA: IIIyOMHA
3HaHUH, BIaJileHHe HEOOXOAUMBIMUA YMEHHUSAMH (B 00bEeMe TPOTrPaMMBI), TOTHYHOCTh W3JI0KCHHUS
MaTepuiia, BKJItoyas 000011eH s, BEIBObI, COOII0AEHNE HOPM JINTEPAaTypPHOH peyH.

OueHKY «OTJIHYHO)» 3aCIyXKUBAET CTYAEHT, TBEPJO 3HAIOLIUI MPOrpaMMHBINA MaTepHuall,
CUCTEMHO M TIpPaMOTHO W3JAralolMid ero, JAEMOHCTPUPYIOUIMH HEOOXOAUMBIH YpPOBEHb
KOMIIETEHIIUM, YETKUE, CKATble OTBETHI HA JOMOJHUTEIbHBIE BOIPOCHI, CBOOOIHO BIIaJICIOLIUI
HNOHSATHUIHBIM arnapaToM.

OneHKy «X0polI0» 3aCily’)KMBAET CTYJIEHT, IPOSBUBIINN MOJHOE 3HAHUE MTPOTrPAMMHOIO
MmarepHaia, JeMOHCTPUPYIOLINI COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
YKa3aHHbIE B IPOrpaMMe€ KOMIIETEHLUH, JTOMYCKAOMNUNA HENMPUHIUINAIBHbIE HETOYHOCTU IIpU
U3JI0’KEHUHU OTBETa Ha BOIIPOCHI.

OneHKy «yAOBJIETBOPUTEJIBbHO» 3aClly>)KUBA€T CTYACHT, OOHAPYKUBIIUN 3HAHUSI TOJIBKO
OCHOBHOI'O MaTepualla, HO He YCBOUBUIMH JIeTalld, JAOMYCKAIOMMUNA OMMOKM MPUHIUIHAIBLHOIO
XapakTepa, JEMOHCTPUPYIOIIMKA HE 10 KOHIA C(OpPMHUPOBAHHBIE KOMIICTCHIIUH, YMEHUS
CHUCTEMaTU3UPOBAaTh MaTepHal U JieJaTh BHIBOIBI.

OneHKy «HeyI0BJeTBOPHUTEIbHO» 3aCIyKUBAaeT CTYAEHT, HE YCBOMBIIUN OCHOBHOIO
COJepKaHMs Marepuana, He YMEIOIUH CHCTeMaTU3UpOBaTh WHQPOpPMAlLMIO, JIeNaTh
HEOoOXOIUMBbIE  BBIBOABI, YETKO M TPaMOTHO OTBEYaTh Ha  3a/JlaHHblE  BOIPOCHI,
JIEMOHCTPHUPYIOIUI HU3KUI YpOBEHb OBIIAICHUS HEOOXOIUMBIMU KOMITETEHLIUSMH.

OunenuBaHue CTyIeHTA Ha 3a4eTe ¢ OLECHKOM 10 y4eOHO! ANCHHUIINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWI
IIPOrPaMMHBIM MaTepHas, UCYEPIIBIBAIOLIE, IIOCIEN0BATENBHO, YETKO U JIOTHYECKHA CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHIO C MPAKTUKOW, CBOOOJHO CHpaBiseTcs ¢ 3aJadyaMy,
BOIIPOCAMM W JPYTMMH BHJaMU IPUMEHEHUs 3HAHUM, HE 3aTpyIHSETCS C OTBETOM IpHU
BUJIOU3MEHEHUM  3aJjaHUi, TNPaBUIbHO OOOCHOBBIBA€T TNPUHATOE pEIIEHUE, BiaJeeT
Pa3HOCTOPOHHUMU HABBIKAMM U IPUEMAMU BBINIOJIHEHMSI IPAKTUYECKUX 3a]1a4.

OrneHKa «X0pouIo» BHICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepHall, FpaMOTHO
U II0 CYIIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIIPOC,
MPABWJIBHO MPUMEHSET TEOPETUYECKUE TOJOKEHUSI MPU PEIIEHUH MPAKTUYECKUX BOIPOCOB U
3ajad4, BiIajieeT He0OXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJIHEHHS.

OrneHka «y/A0BJIETBOPUTEIbHO» BBICTABIISAETCS CTYACHTY, €CJIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWI €ro JeTajled, AOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBWIbHbIE (OPMYIUPOBKH, HAPYIIEHHs JIOTMUECKOH MOCIEAOBATEIbHOCTH B HW3JIOKEHUU
IpOTrPaMMHOT0 MaTepHualla, UCIIBITHIBAET 3aTPyIHEHHS IPH BHIMOJIHEHUH IPAKTUYECKUX paboT.

OneHka «HeyJI0BJeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HaeT
3HAYUTEIbHOM YacTM MPOrpaMMHOIO Marepuaja, JOIYyCKAaeT CYyHIeCTBEHHbIE OIIMOKH,
HEYBEPEHHO,
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ITepeyennb BONPOCOB VI MOATOTOBKH K IPOMEKYTOYHOM ATTECTAIMH
10 Y4eOHOM quCHUNInHe « XUMHS»

1. CoBpemeHHast MOZI€NIb CTPOEHUS aTOMa
2. DIeKTpoHHAas KOH(UTYpaIs aToma.
3. Knaccuduxanuss XUMAYECKUX dJIEMEHTOB (S-, p-, d-3JIeMEHTHI).
4. DneKkTpoHHas MPUPOJa XUMUYECKON CBS3H.
5. Buapl XuMu4eckoi cBsi3u (KOBaJICHTHAs, HOHHAs!, METAJUIMYECKast, BOJOPOIHAS) U CIIOCOOHI ee
00pazoBaHMs
6. [lepuonnyeckas cucrema XuMuueckux semeHToB J[.1. Menneneesa.
7. ®uznuecknii cmpich [lepuoauyeckoro 3akona /.M. Menpeneena.
8. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue [lepuonuueckoro 3akona /.M. Menneneesa.
9. Knaccudukanuus ¥ TUIIBI XUMUYECKUX PEaKLUN C y4acTHEeM HEOPraHMYECKUX BEIIECTB.
10. Crenenn okuciaeHUS. Y paBHEHUS OKHCICHUS-BOCCTAaHOBICHUS. OKUCTUTENh U
BOCCTaHOBUTEb.
11. Teopus 3AEKTPOIUTUUECKON TUCCOIHAIIUN
12. DnexTpoyuThl, HEANEKTPOIUTHL. Peakiinu HOHHOTO OOMeHa.
13. TIpeamer Heopranmueckoi xumun. Kiaccuduxanus HeOpraHMUECKUX BEIIECTB.
14. OcHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCHBI, TUAPOKCUIBI, KUCIOTHI, COJIH).
15. Kpucrammdecknue n aMop(HbIC BEIIECTBA. THITBI KPUCTAIUTMYECKUX PELIETOK
16. 3aBucuMOCTh (PU3NYECKHUX CBOICTB BEIIECTBA OT TUIA KPUCTATUIMYECKONU PEIIETKH.
17. 3aBucuMOCTb XUMHUYECKON aKTUBHOCTH BELLIECTB OT BUJa XUMUYECKON CBSA3H U TUIIA
KPUCTAITNYECKON PELIETKH.
18. OO6mme pusnueckue U XUMUIECKHAE CBOMCTBA METAILIOB.
19. CnocoObl mosyuyeHus: METaJIOB
20. Kopposus meranios
21. 3HayeHHe METANIOB M HEMETAJJIOB B MPUPO/JIE U KU3HEIEATEIbHOCTH YeI0BeKa U
OpraHU3MOB
22. OOumme ¢pu3NYecKue 1 XUMHUYECKUE CBOMCTBA HEMETAJLIIOB
23. Tunmunsie cBoricTBa HemeTauioB |V-VII rpynn
24. Knaccudukanus 1 HOMEHKJIATypa COEMHEHUN HEMETAIUIOB.
25. KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B TIPUPOJIE
26. XumH4eckue CBOMCTBA OKCHUJIOB.
27. XWMHUYeCKHe CBOHCTBA THIPOKCHIOB.
28. XumHu4eckue CBOMCTBA KUCIOT.
29. XuMHUYeCKHe CBOMCTBA COJEH.
30. 3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB.
31. 3aKOHOMEpPHOCTH B H3MEHEHHUH CBOWCTB BOJIOPOTHBIX COCTMHEHUH,
32. 3aKOHOMEpPHOCTH B U3MEHEHHUH CBOMCTB BBICIIMX OKCUIOB U THAPOKCH]IOB
33. T'eHer 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB BBICITUX OKCHJIOB W THIPOKCHIOB
34. T'eHerndeckas CBS3b MEX]Y KJacCaMU HEOPraHUYECKHX COEAMHEHUI
35. TIpenMeT opraHMYeCKON XHMMHUH.
36. OCHOBHBIE MOJIOKEHUS] TEOPUN XUMHUYECKOTO CTPOCHUSI OPraHUUECKUX coeTMHEeHn A.M.
byrtneposa.
37. W3omepus U U30MEpHI.
38. TlpuHIHMITE KIacCH(PUKAUU OPTaHMYECKUX COSTMHEHHIH.
39. MexnyHapoHas HOMEHKJIATypa ¥ MPUHIUITEI HOMEHKJIATyphl OPTraHUYECKUX COSTMHEHHH.
40. CaoiicTBa MPUPOJHBIX YIIIEBOJOPOIOB, HAXOKIACHUE B IPUPOJIE ¥ TPUMEHEHHE
41. ocoOGeHHOCTH
42. Knaccudukanuyi 1 HOMEHKIATYPbl BHYTPH KJlacca yTieBOJI0POIOB.
43. TlpenenbHbIE YTIEBOAOPOIBI
44. HenpenenbHble YIIIEBOAOPOIbI
45. Kucnopoaconepxaiiue coequHenus. Kimaccuukarms

22



46.
47.
48.
49.
50.
51.
52.
53.
54.

[TpakTHveckoe NpUMEeHEHNE KUCIOPOICOACPIKAITNX COSTUHEHUHN

MpI1a Kak COJIU BBICIIUX KAPOOHOBBIX KUCIOT

A3oTcosiepKaliue coeAMHEHUs. AMUHBI.

A3oTcoepkaniue CoeIMHEHUsI. AMUHOKHCIIOTHI.

A3zoTconepxaiue coegnHeHus. benku.

['eneTrueckas CBsI3b MY KJIaCCAMH OPTaHUYCCKHX COCIUHEHHM.
BricokomonekynsipHble COeTMHEHMS (CHHTETHYECKUE U OMOJIOTHYECKH-aKTUBHBIE).
brooprannueckue coeTMHEHHUS.

[TpumeneHne u OHOJIOTHYECKAst POJIb YTIIEBOJIOB.
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