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1. ObLIASA XAPAKTEPUCTUKA PABOUYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHHUIIJINHbI

1.1. Mecto AUCHUMIUIMHBI B  CTPYKType OCHOBHOH mpodeccHoOHATbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meobpa3zoBarenshas guctuminHa CO0.01.07 Xumus sBisieTcs 00s3aTeNIbHON 9acThIO
00111e00pa30BaTEILHOrO IUKJIa 00pa3oBaTeibHONW IporpaMmel B cootBeTcTBUU ¢ PI'OC CIIO
no crienuanbHocTd 38.02.07 bankoBckoe eno

1.2. lean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUNIHHBI
1.2.1. Heap ¥ 332494 JUCHMILJIUHDBI

Cogepxanuie mporpammsbl 00111€00pa30BaTENbHON TUCIHUILUIMHBI «XHUMHUS» HAIPaBICHO
Ha JJOCTUKECHHE CICAYIOUIUX LeJeH:

- (GhopMHUpPOBAHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIE IOHSTHUA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUH XHMHUHU, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M MOHUMaHUE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMHUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS
BEIIECTB U XUMHUUYECKUX PEAKIUNA, HECOOXOAUMBIX JUIsl MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS
B MHUpPE BEIECTB U XUMHMYECKHUX SIBIICHHH, UMEIOLIUX MECTO B MPHUPOJIE, B MPAKTUUECKOU U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHH M CIOCOOOB JCSATECILHOCTH, CBS3aHHBIX C HAOIOJCHHEM H
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0ICHUEM MpaBMil 0€30MacHOro OOpalieHus ¢
BEILIECTBAMH.

3agaum IMCHUILIMHBI:

1) chopMUpOBaTh TOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAaHUS  XUMHUYECKUX
MIPOLIECCOB U ABJIICHHUI B OKPYXKAIOILIEH CPEeZie, a TAKKE UX CBSI3b € LEJIOCTHOM HayYHOU KapTUHOM
MHpa U IPYTUMH €CTECTBEHHBIMH HayKaMu;

2) pa3BUTh YMEHHS COCTaBIATh (OPMYNbl HEOPTaHWYECKUX ¢ OPTraHuYeCKHX
BEIIIECTB, YPAaBHEHHUS XHMHUYECKUX pEaKIMUi, OOBACHITH HMX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTth HaBBIKU MPOBEACHUS MPOCTEUIINX XUMUYECKUX
HKCMIEPUMEHTAJIBbHBIX HCCIEAOBaHUNH C COONIOJCHHEM TMpaBuiI Oe30MacHOro oOpalleHus ¢
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HaXOJUTh, AHAIW3UPOBATh M UCIHOIH30BaTh HWH(MOPMAIIUIO
XHMHUYECKOTO XapakTepa M3 pa3iudyHbIX WH(GOPMAIIMOHHBIX HCTOYHHUKOB, BKJIIOYAs y4eOHYIO
JIUTEepaTypy, HayuyHble MyOIUKAIUU U UHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHSI TPOTHO3UPOBATH TOCIEJCTBUS CBOCH NESATEIBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
AKOJIOTMYECKHE U COLIMATIbHBIE BO3/ICHCTBHUS;

6) chopMUpOBaTh TOHMMaHWE 3HAYUMOCTH JOCTIDKEHUH XUMHUYECKOW HAyKd H
TEXHOJIOTHI JJII Pa3BUTHSL COITMATBHOM W TMPOW3BOJICTBEHHOM cep ¢ yMEHHEM IMPUBOJIUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. [lnannpyemblie pe3yJibTAThI OCBOCHHS 00111€00pPa30BaTe/bHOI TUCHUILINHBI B
coorBercTBMH ¢ PI'OC CIIO u Ha ocaose ®PI'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonansubsie komnerennuu (naiee — 1K)
®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHM, METANPEAMETHBIMU U TMPEIMETHBIMU
pe3ynbraTamMu o0ydeHus 0azoBoro ypoBHsa (mamee — [1P6) ®I'OC COO mnpexncraBieHbl B
Tabnuue:



Taomuma 1 — [Tnaan

yeMbI€ pe3yJIbTaThl OCBOEHHUS 00111€00pa30BaTEIHLHOMN IUCIUILTUHBI

npodeccuoHaNbHOM e TENbHOCTH.
MetanpeamMeTrHbie pe3yJbTaThl
0TpPakKaTh:

OBinajgeHne yYHMBEPCAJBHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMU I€HCTBUAMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBHS:

— CaMOCTOSITENTLHO  (pOPMYIHpPOBATH H
aKTyallu3upoBaTh MPOOJIEMy, paccMaTpPHUBAThH
€€ BCECTOPOHHE;

— yCTaHABIIMBAThH CYIIIECTBEHHBIN
MPU3HAK WJIM OCHOBAaHUSA JMJi CpPaBHEHUS,
KJIaccuukanuu u 0000IICHUS;

— OTIpeNeATh  IeNn
3alaBaTh  MapaMmeTpbl |
JOCTHKCHHUS;

- BBISIBIIATH
MIPOTUBOPEYUS B

HOJIKHBbI

NeSITeNIbHOCTH,
KPUTEPUH  UX

3aKOHOMEPHOCTH u
paccMaTpUBaEMbIX

Kon u [Inanupyemble pe3y/bTAThl 0CBOCHHS THCIUIIUHBI

HAaMMEHOBaHUe

¢popmupyembIX Oo61mme JucuunimHapHbIe

KOMIIeTEHIM i

OK 01. | JInuHOoCTHBIE pe3yabTaThl AOJIKHBI | JIncuMnIMHApHBIE pe3yabTaThl J0JKHbI OTPAXKATH:

Bri6upars 0TPa!KaTh B YaCTHU: IIP6 01. chopMuUpOBaHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTaBIISIONICH

CIOCOObI TPY/I0BOT0 BOCIIUTAHMS: €CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XUMHUH B TO3HAHUU SIBJICHHIMA

peuieHust 3anay | — TOTOBHOCTH K TPYAy, OCO3HAHWE | IPUPOAbI, B (OPMMPOBAHMM MBIIUICHMS U  KYJIbTYPbl JIMYHOCTH, €€

npo(ECCHOHANBH | LIEHHOCTH MaCTEPCTBA, TPYA0IIO0HE; (GyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOMW Ji PEIICHUs MPAKTUYECKUX

ou ACATCIIBHOCTH | — TOTOBHOCTDb K AKTUBHOU nesarenpHocTH | 3a4a4 U 3KOJOTMYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY 3O0POBBIO U

NPUMEHHUTENIBHO | TEXHOJOTHYSCKOM u COLUAIbHOI | IPUPOIHOM Cpesie;

K PA3IMYHBIM | HarPaBJIEHHOCTH, crocobuocts | [IP6 02. BrajgeHue cUCTEMOW  XUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:

KOHTEKCTaM MHHIMHPOBATS, ITAaHUPOBATH Y | OCHOBOIOJAralolue MOHATUS (XUMHYECKHH JIIEMEHT, aTOM, OJIJIEKTPOHHAs
CaAMOCTOSTEILHO BBITIOJIHSTD TaKyIo o0oJiouka aroma, s-, p-, d-3JIEKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJCKYJa,
JEATEIbHOCTD, BAJICHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHUSA, XUMUYECKas
- MHTEpEC K  pasTHuHbIM  cepam | CBA3b, MOIb, MOISPHAs Macca, MOJSIPHBIH 00BEM, YITICPOIHBIH CKEIeT,

GbyHKIIMOHATBHAS TPYITA, PAAUKAI, U30MEPUSI, U30MEPHI, TOMOJIOTHYECKHUH Psij,
TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOJ- U a30TCOJAEpKAIMe COCTUHECHUS,
OMONOTHMYeCKH aKTHUBHBIE BelIeCTBa (YTJEBOIBI, KHUPHI, OCIKH), MOHOMED,
MOJIMMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE  COCIWHEHMS,
KPUCTAIJIMYECKAsl peIIeTKa, TUIBl XUMUYECKUX peakuuid (OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIC, IK30-U JHIOTEPMHUYECKHE, PEAKIIMM HWOHHOTO OOMEHa),
pacTBOp, DJIEKTPOIUTHI, HEDIEKTPOIMTHI, SJIEKTPOJIUTHYECKAS] TUCCOLIMAIIUS,
OKUCITUTEh, BOCCTAHOBUTENH, CKOPOCTh XWMHUYECKOW PEaKIMH, XUMHYECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOSHUSI OPTraHHYECKUX
BemectB  A.M. bBytiepoBa, TeopHs 3IEKTPOJIUTHYECKOW IHCCOIMAINH,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpPaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH, (DAKTOJIOTHIECKHE CBEACHUS O
CBOICTBaxX, COCTaBe, MOJYUYEHWHU M OE30MaCHOM HCIIOJIb30BAHUU BAKHEUIITUX
HEOPraHWYECKNX W OPraHWYEeCKHUX BEIIECTB B OBITY M MPAKTHUYECKOU
JIeATETbHOCTH YEJIOBEKa;

IIP6 03. chopMHPOBAHHOCTH YMEHHI BBISBIISITH XapaKTepHBIC TNMPU3HAKU H
B3aUMOCBSI3b U3YUEHHBIX TOHATUHN, IPUMEHSATH COOTBETCTBYIOIINE MOHATHS TPU




SIBJICHUAX
- BHOCHUTb KOPPCKTHUBBI B ACATCIILHOCTD,
OILICHUBATh COOTBETCTBUEC PE3YJILTATOB LIC/IAM,

OIICHUBATh PUCKH ITOCJICICTBHIA
NEeSATETbHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE e CTBHS:
- BIIAJICTh HaBBIKAMH y4eOHo-
HCCIICA0BATECILCKOM u MIPOEKTHOM
JIeATEeIIbHOCTH, HaBBIKAMH pasperieHus
npo0Jem;

- BBISBIIATh  TNPUYHMHHO-CIIC/ICTBCHHBIC

CBSI3M M aKTYaJIM3UPOBATh 33]auy, BbIJBUraTh
TUIIOTE3Y €€ PELIeHUs, HaXOIUTh apryMEHThI
JUIS  JTOKa3aTelbCTBA CBOUX YTBEPKACHUH,
3aJjaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

- aHAJIM3MPOBaTh IIOJIyYEHHBIE B XOZE
pelleHnsl 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ HW3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMEeTb  MEpPEHOCUTh  3HaHWs B
MO3HABATEIbHYI0 M TPAKTHYECKYI0 00JacTu
KHU3HEIESTEIbHOCTH.

ONMCAHUU CTPOEHUS U CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB U UX
IIPEBPALCHUM; BBIABIIATh B3aUMOCBS3b XUMUYECKUX 3HAHUN C IOHATUSAMU U
IIPEJICTaBICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

IIP6 04. chopMUPOBAaHHOCTP YMEHHH HCIOJb30BaTh HAWMEHOBAHUS
XUMHUYECKUX COEAMHEHHH MEXIYHApOJIHOIO COI03a TEOPETUYECKOM U
IPUKIAJAHON XUMHUM M TPUBUAJIbHBIC HA3BaHUS BAXKHEHIIMX BEIECTB (3THUIIEH,
alleTUJICH, TIIMIEpUH, (GeHon, QopManbIerus, yKCyCHas KHCIOTa, TIUIHH,
yrapHblii ra3, yrieKUciblid ra3, aMMHaK, raleHasl U3BeCTh, HeralleHas U3BECTh,
NUThEBAsl coJa W JIPYrHX), COCTaBIATH (OPMYJIbl HEOPraHMYECKUX U
OpPraHMYECKHUX BEUIECTB, YPAaBHEHMsS] XMMHUYECKHUX pPEAKIMH, OOBACHATH MX
CMBIC; TOATBEPXKAAaTh XapaKTepHble XMMHUYECKHE CBOWCTBAa  BEIIECTB
COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMH M 3allUCAMU YPABHEHMM XHMHUYECKUX
peaKuuii;

IIP6 05. copMUpPOBAaHHOCTP YMEHUH YCTAHABIMBATH IPHHAJICKHOCTD
M3YYECHHBIX HEOPraHMYECKUX M OPraHWYEeCKUX BELIECTB K ONPEIeICHHBIM
KJlacCaM U TPyIIaM COEIMHEHUH, XapaKTepU30BaTh MX COCTaB M Ba)KHEUIINE
CBOIICTBa; OIpenensTh BUIbl XUMHUYECKHX CBfA3€H (KOBaJieHTHasl, HMOHHa,
METAJIJINYECKasi, BOAOPOJHAs), TUIBl KPUCTAJUIMYECKUX PELIETOK BELIECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

IIP6 07. chpopMHpPOBaHHOCTH YMEHHH MPOBOAUTH pacueThl MO XUMHUYECKUM
dopMynaM U ypaBHEHHUSIM XHMHUYECKHUX pEakUud C HCIOIb30BaHUEM
(GU3MYeCKUX BETUYMH, XapaKTEePU3YIOIIMX BElIeCTBA C KOJMYECTBEHHOMH
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIOBUSI) Fa30B, KOJMYECTBA BEIIECTBA,
MCIIOJIb30BaTh CUCTEMHbBIE XMMHUYECKHE 3HAHUA U1 NPUHATHS PELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHHUEM.

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
cpenacTBa
MOWCKa, aHAJIN3a
51
WHTEPIPETAI
UHpOpPMALIUHU U

JIMYHOCTHBIE pe3yabTaThl JAOJIKHBI
0TPaKaTh B YACTH:

LHEHHOCTH HAYYHOI'0 MO3HAHMSI:

- c(hOPMHUPOBAHHOCTh  MHPOBO33PEHUS,

COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOLIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha  JMasore KYJBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa

JucuuMiimHapHbie (IpeAMeTHbIE) pe3yabTaThl U J0JKHbI OTPAKATH:

IIP6 06. BiageHUEe OCHOBHBIMU METOJAMHM HAay4YHOr'O IMO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBIICHUH (mabmoenue, W3MEpEHNUE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE);

IIP6 07. chopmMupoBaHHOCTH YMEHHI MNPOBOIUTH PACYETHI MO XUMHUYECKUM
dopMynaM ¥ ypaBHEHHMSIM XHMMHUYECKMX pEaKIMid C HCHOJIb30BAHUEM
(GU3NYEeCKUX BEIUYMH, XapaKTEePU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHS) Ta30B, KOJMUECTBA BEIIECTBA;




UH(POPMALIMOHH
bI€ TEXHOJOTUHI
JUTSI BBITIOJTHEHUSI
3a1au
npodeccuoHabH
OU NIeITEeNbHOCTHU

B IIOJIUKYJIBTYPHOM MHPE;

- COBEpPUICHCTBOBAHHE  A3BIKOBOM U
YUTATENIbCKOM  KYJIbTYpPbl KaK  CpEeACTBa
B3aUMOJICHCTBUS MEXIY JIOAbMHU U I1O3HAHUS
Mupa.

MeranpeamMeTrHble pe3yJbTaThl
0TPaKaTh:

OBiajeHne YHHMBepPCAJIBHBIMH Y4eOHBIMH
MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) pa6ora ¢ undopmanmeii:

- BJIA/IETh HaBbIKaMU MOJIyYEHUs
uHbOpMalUK U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATH  IIOMCK,
aHaJM3, CUCTEMATH3alMI0 U HHTEPIPETALUIO
uHbOpMAIMK PA3IMYHBIX BUIOB U (opm
IIPE/ICTaBIICHMS;

- CO31aBaTb TEKCTBl B  Pa3JIMYHBIX
(dbopMarax ¢ yueToM Ha3HaueHus HH(GOpMaLUn
u LIEJIEBOM ayJIMTOpUH, BbIOUpast
ONTUMaJbHYI0 (OpMY TpEACTABIECHUS U
BHU3yalIU3aluy;

- OLICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTbh UH(QOPMAIINH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- BJIAJIeTh HaBbIKAMM DPACIIO3HABaHUA M

HOJIKHBI

UCIIOJIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUA i1 NPUHATHS PELICHUHM B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsiX, CBA3aHHBIX C BEHIECTBAMU U UX
IIPUMEHEHUEM;

I1P6 08. chopMUPOBAaHHOCTh YMEHUH TUTAHUPOBATHh U BBITIOJHATH XUMUYECKHMA
HKCIIEPUMEHT (IPEBpAIECHUsS] OPraHMYEeCKUMX BEUIECTB IpU HArpeBaHuH,
MOJIyYeHUE STUJICHAa W M3YyYEHUE ero CBOMCTB, KAau€CTBEHHBIC PEaKIUU Ha
anbJeru/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JeHarypauusi O€lKOB IIpH
HArpeBaHUM, [IBETHHIC PEAKIIUU OEJIKOB; MPOBOJUTH PEAKIIMU HOHHOTO 0OMeEHa,
OTIpeNeNATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIMU Ha Cyib(art-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KAaTHOH  aMMOHHs;  peuaTh
JKCIIEpUMEHTaJbHble 3a7aun 1o TtemMam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBUJIAMH TEXHUKHA O€30MaCHOCTH TMpu OOpalleHUuu C
BEIIECTBAMH M J1a0OpAaTOPHBIM OOOPYAOBAaHHEM; TIPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO IKCIEPUMEHTa B (popMe 3amucH ypaBHEHHIl COOTBETCTBYIOILIUX
peakumii 1 GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

IP6 09. chopMuUpOBAaHHOCTH YMEHHMsSI  AHAIM3HPOBATH  XUMHUYECKYIO
nH(pOpMaLIMIO, TOJYy4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue).

3aIUThl  MHpOpPMaLUU, WHPOPMALMOHHON
0€30MMaCHOCTH JTUYHOCTH.
OK 04. Pa6oraTs | JINUHOCTHBIE pe3yabTaThl AOJKHBI | JIncuuniuHapHbie (MpeIMeTHbIE) Pe3yIbTAThl U J0JIKHBI OTPaKaTh:

B KOJUICGKTHBE U
KOMaH]IE,

3¢ (HeKTUBHO
B3aHMOJCHCTBOB
aTh C KOJUICraMHu,
PYKOBOJICTBOM,

oTpakaTb B 4aCTHU:
IrpaaIaHCKOro BOCIIMTAaHUA:

- TOTOBHOCTb BECTH COBMECTHYIO
JEATEIIBHOCTh B HMHTEpEcax IPa)kIaHCKOIO
0011ecTBa;

- YMEHHE B3aUMOJICHCTBOBATh c

ITP6 08. chopmMupOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUYECKHMA
SKCIIEPUMEHT (MpEeBpalEHUs] OPraHUYeCKHX BEIIEeCTB IMpHU HarpeBaHHH,
MOJTydeHUE JTHJIEHa W W3YYCHHE €ro CBOMCTB, KaYECTBEHHBIC DPEAKIMU Ha
aNmpETU/IbI, Kpaxmal, YKCYCHYIO KHUCIOTYy; JeHarypanusi OelKOB IpH
HarpeBaHuM, LIBETHbIE PEAKIMU OEJIKOB; MPOBOAUTH PEAKI[MH MOHHOTO OOMEHa,
OTIPEIeNIATh CpPelly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HA Cylbdart-,
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KIIMCHTaMH

COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU
C UX QYHKUIUSAMH U HA3HAYCHHUEM.

MeranpeamMeTrHble pe3yJbTaThl
0TPa’KaTh:

Osnanenne YHHUBepCAJbHBIMHU
KOMMYHHMKATHBHBIMH /ICHCTBUSIMH:

0) coBMeCTHas 1eITeJIbHOCTD.

- MIOHUMATh U UCII0JIb30BATh
IIPEUMYIIECTBA KOMaHTHOH u
WHJMBUIYAIBHOU PabOTHI;

— IIPUHUMATh LEeIn COBMECTHOMN
NesITebHOCTH, OpPraHU30BbIBAThH u
KOOpPJIMHUPOBATh JeNCTBUS 1o ee
JOCTH)KEHUIO: COCTaBIATh IUJIaH JIeWCTBUM,
pacnpenenarb pojad C Yy4ETOM MHEHUM
Y4aCTHUKOB 00cyX/1aTh pE3yJIBTaTHhI
COBMECTHOI pabOTHI.

Osnapnenue YHHBEPCAJIbHBIMH
PeryisiTHBHBIMH 1eHCTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JI0deH:

- IPUHUMAaTh MOTHUBBl M  apryMEHTHI
ApYruX JIIOJAEW MNpH aHalu3e pe3yJbTaToB
NESTENIbHOCTH;

- IIpU3HaBaTh CBOE TMpPaBO U IPaBO
JPYTUX JI0/Iel Ha OIIHOKY;

— pa3BUBaTh  CIIOCOOHOCTH
MUD C TO3UIUH IPYTOro YeJIOBEKa.

HOJIZKHBI

IIOHUMAaTh

kapOOHAaT- M XJOpPUA-aHMOHBI, Ha  KaTHOH  aMMOHHMSA;  pelarhb
JKCIIEpUMEHTANIbHBIE 3amaun 1o Ttemam "Metamel" u  "Hemeramnel") B
COOTBETCTBUU C MpaBUIAMH TEXHUKH OE30MACHOCTH Ipu OOpallleHuu C
BEIIECTBAMH M JIa0OpaTOPHBIM OOOPYIOBaHHEM; MPEICTABIATH PE3YJIbTAThI
XMMUYECKOTO JKCIIEPUMEHTa B (OpPME 3aluCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB.

OK 07.
ConeiicTBOBaTh
COXPaHEHHIO
OKpYyKaroleun
CpeIbl,
pecypcocoepexe
HUIO, IPUMCHSTH

JIn4HOCTHBIE pe3yJabTaThl
0TPaKaTh B YACTHU:

IKOJIOTHYECKOIr0 BOCTIMTAHUS:
- c(hOPMUPOBAHHOCTh  DKOJIOTHUYECKOM
KYJIbTYpbl, IOHUMaHUE BIIMSHUSA COLIMAIBHO-
SKOHOMHUYECKHX TMPOILIECCOB HAa COCTOSTHUE
MPUPOJHON M COLIMAIBLHON CpEeJlbl, OCO3HAHUE

AOJIZKHbI

JucuunimHapHblie (IpeAMeTHbIE) Pe3yJbTaThl H J0JKHBI OTPAKATD:

I1P6 01. chpopMupOBaHHOCTH NMPEACTABIECHUI: O XMMHYECKON COCTaBISIOLIEH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHUpPA, POJIM XUMHUU B II03HAHWUU SIBJICHUU
IpUpoAbl, B (OPMUPOBAHUU MBIIUIEHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKINOHATIBHONH TPaMOTHOCTH, HEOOXOIMMOW ISl PELICHUS MPAKTUYECKUX
3ajjad U HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLICHMSI K CBOEMY 3I0POBBIO U
MPUPOAHOM CpelE;
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3HAHUSA 00
W3MEHEHUU
KJINMAaTa,
MIPUHLHUIIBI
OEpEKITUBOTO
IIPOU3BOJICTBA,
3P PEeKTHBHO
eicTBOBaTh B
Ype3BbIYAHBIX

CUTyalusiax

r100aNbHOTO  XapakTepa  AKOJOTHYECKUX
npo0em;
- IUTAHUPOBAaHHE M OCYIIECTBIICHHE

JEUCTBUM B OKpYXKaloLIEH Ccpele Ha OCHOBE

3HaHMA  LeJed  yCTOMYMBOIO  pa3BUTUSA
YeJI0BEYECTBA;

- AKTUBHOE  HENpUATHE  JCUCTBUHU,
IIPUHOCALIMX BPEN OKPYXKaIOUIEH cpene;

- YMEHHE IIPOrHO3UPOBATh
HeOIaronpusTHHIC JKOJIOTUYECKHE

MOCTIE/ICTBUS NPEANIPUHUMAEMbIX JACHCTBU,
MIpeI0TBPALLATh HX.
MertanpeamMeTHble pe3yJbTAThI
0TPa’KaTh:

OBiajgeHne yHMBEPCAJBHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMHU J1eliCTBUAIMMU:

B) padora ¢ nHpopManmei:

- HCII0JIb30BATh CpeacTBa
MHPOPMALIMOHHBIX M  KOMMYHHMKAIlMOHHBIX

JOJIKHBI

TEXHOJIOTUH B  pEIIEHUH KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX M  OpraHU3allMOHHBIX
3a1a4 C coOmofieHeM  TpeboBaHMA
3PrOHOMMKH, TEXHHUKHU 0e30MacHOCTH,

THTHCHBI, PECypCOCOCpPEKEHUs, MPABOBBIX H
THYECKUX HOpPM, HOpPM HH(MOPMALMOHHON
0€30I1aCHOCTH.

IIP6 10. cdopMuUPOBAaHHOCTh yYMEHHU COONIOAATh TPAaBHIA JKOJOTHYCCKH
1€J1eCO00pa3HOro MOBEACHHUsS B OBITY M TPYJOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHHUsI CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOJHON Cpelbl; YUUTHIBATH
OIACHOCTb BO3JECHCTBUS HA JKUBBIC OpPraHU3Mbl OIIPEACICHHBIX BEIIECTB,
IIOHUMaAas CMBICJI ITIOKAa3aTCJIsA HpCI[GJILHOfI IIOHYCTHMOﬁ KOHICHTpAaluu.




2. CTPYKTYPA M  COJEPXKXAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Bua yueOHoii padoThl O0bem B yacax
OBBEM OBPA3OBATEJBLHOM MPOI'PAMMBI TUCITATLTAHBI: 76

- TeOpeTHYeCKoe 00yueHHe 38

B T.4. MPO(HeCCHOHATLHO-OPUCHTUPOBAHHOE COJICpKaHue (ITPAKTHYECKAsI -
TTOJITOTOBKA)

- NPAKTHYeCKHe 3aHATHS 38

B T.U.

1po(hecCHOHATILHO-OPUEHTUPOBAHHOE COIep KaHNE (IPaKTHUYECKas OATOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT

- MIPOMEKYTOYHASI aTTECTAUA -

B TOM YHCJIC:

KOHCYJIbTAallU -

OK3aMCH -

auddepeHunupoBaHHbIN 3aUeT




2.2. TemaTH4eCKHii IJIaH U COMIEPIKaHNE YUCOHON NUCIIUILITMHBI

KosinuecTBo ayIUTOPHBIX YaCOB

BCEro B T.4. B
HaumeHnoBaHue pa3jaesioB U TeM npod. TeopeTruy. npaxtu
OpHeHTHp-e | o0ydyeHuUe T
oByueHme 3aHATHA
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 8 - 4 4
Tema 1.1. CtpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOJA XUMUYECKOU CBS3HU 4 - 2 2
Tema 1.2. Ilepuoauyeckuii 3axon u Tadnauna J[.M. Menneneesa 4 - 2 2
Pa3nen 2. XuMuyeckue peaknuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DnekTpoauTrdecKas JUCCOIMAIUS M HOHHBIH 00MeH 4 - 2 2
Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTaHNYECKNX BelIeCTB 14 - 8 6
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOSHHUE HEOPTaHUYECKHUX BEIIECTB 4 - 2 2
Tema 3.2. ®U3UKO-XMMHUYECKHE CBONCTBA HEOPTAaHUYECKUX BEILECTB 8 - 6 2
Tema 3.3. VnenTudukanys HeOpraHM4EeCKUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCKUX BeIeCTB 26 - 14 12
Tema 4.1. Knaccudukanysi, CTpOeHHE M HOMEHKJIATypa OpraHMueCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHUIeCKUX COCTMHEHUIN 12 - 6 6
Tema 4.3. nenTudukanys opraHn4eckux BELIECTB, UX 3HAaUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOW M IPOU3BOJCTBEHHOM JESATEIbHOCTH YEJIOBEKA
Pa3nes S. Kunernyeckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakiuii
Tema 5.1. CKkopocTh XMMHYECKUX peaklnii. XMMHUYECKOE PABHOBECUE 8 - 4 4
Pa3nen 6. PacTBopsl 4 - 2 2
Tema 6.1. ITonsiTie 0 pacTBOpax 2 - 2 -
Tema 6.2. VccaenoBanue CBOWCTB pacTBOPOB 2 - - 2
Pa3nen 7. Xumusi B ObITY U POU3BOACTBEHHOI 1eATEIbHOCTH YeJIOBEKA 6 - 2 2
OpPraHMYeCKHX BelllecTB
Tema 7.1. Xvimus B OBITY ¥ TPOM3BOACTBEHHOH JIEATEIILHOCTH YEIOBEKA 6 - 2 2
JunddepenunpoBaHHblii 324eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuma 3 — CogeprxaHue TUCITUTUTMHBI

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro marepuasa (0CHOBHOe M MpodeccHoHAIbHO-
OPHEHTHPOBAHHOE), JJA0OPATOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKJIATHON MOAYJIb

O0BeM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUH

1

2

4

Pasznen 1. OcHoBbI CTpOCHHUA BeIIEeCTBA

10

Tema 1.1.

CrpoeHue aToMOB
XUMHYECKHUX
9JIEMEHTOB W IPUPOA
XUMHUYECKOHN CBS3H

Conep:kaHue y4eOHOIro MaTepuasa

o

1. CoBpemeHHasi MO/ieJIb CTPOEHHUS ATOMA.

DnekTpoHHas kKoH¢urypaius atoma. Knaccudukamus XUMHUYECKUX 3JIEMEHTOB (s-, P, d-
JJeMEeHThI). BasieHTHbIe A5eKTpoHBL. BaneHTHOCTh. DNEeKTpOHHAs MPHPOAA XHUMUYECKOU
CBSA3U. DJIEKTPOOTPHUIATEIbHOCTh. KOBaneHTHas CBSA3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI
oOpa3oBaHus (OOMEHHBINH U JOHOPHO-AaKIENTOPHBIHN). MoHHas cBsi3b. MeTalinueckas CBS3b.
Bonoponnass cBs3b. MeEXMOJIEKYJISIpHBIE  B3auMOJAEUCTBUS. M30TONBI, OCHOBHOE U
BO30Y>KJCHHOE COCTOSIHIE aToMa, THOPUAN3AIS aTOMHBIX OpOUTasIei.

N

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

I13 Nel. Pemienne npakTH4eCKHUX 3aJaHHIl HA COCTABJIEHHE YJIEKTPOHHO-TPaguYecKux
¢opmy.1 sreMeHTOB 14 nepuoioB, 3JIEKTPOHHBIX (POPMYS MOJIEKYS U ONpEeseHUe TUIla
CBSA3H.

Pemrenne 3aaHuii Ha UCIIOIB30BAHUE XMMUYECKON CUMBOJIMKY U Ha3BaHUM COEAUHEHUH 110
HOMEHKJIATYpE MEXKIYHAPOAHOIO COK03a TEOPETUYECKOM M MPUKIAJHOM XHMHHM H
TPUBHMAJIBHBIX Ha3BaHUMN JUIS COCTABICHHUS XUMHUYECKUX (OPMYIT IBYXaTOMHBIX COETUHEHUI
(okcu10B, Cynb(PUAOB, THIPHUIOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCTUHEHHUI OTAENbHBIX
KJIACCOB.

OK 01

Tema 1.2.
Ilepnonnueckuit
3akoH u Tabmuna JI.1.
Menpeneena

ConepxaHue y4eGHOro MaTepuaJjia

o

2. Ilepuonnyeckasi cucremMa xumuueckux 3jiemeHToB .. MenaesieeBa.

Ousuueckuit cmbic  [lepuoamveckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XHMHUYECKHUX OJIIEMEHTOB, OOpa3yeMbIX HMHU TMPOCTHIX U CIOXKHBIX
BEIIECTB B COOTBETCTBUU C TOJOKEHUEM XHUMHYECKOro 3yieMeHTa B llepmoamueckoi
cucremMe. MHUpOBO33peHUECKOE M HayyHoe 3HaueHue Ilepuogmueckoro 3akona J[.U.
Menpeneena. [Ipornossr .M. Menneneea. OTKpbITHE HOBBIX XUMHUUYECKUX DJIEMEHTOB.

IIpakTHYecKkue 3aHATHA

I13 Ne2. PemieHne NpaKkTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUI

Ha XapaKTepu3aluio XHMHYECKHUX OJJIEMEHTOB «METAUTMYECKHEe / HEMETALTHYECKUE
CBOMCTBa», 3JEKTPOOTPULIATEIBHOCTh U CPOJICTBO K AJIEKTPOHY XMMHYECKUX 3JIEMEHTOB B
COOTBETCTBUE C HMX JJICKTPOHHBIM CTPOCHHUEM M TOJOKEHHUEM B MEPHOJUYECKON CHUCTEME
xuMmuueckux sneMeHToB JI.M. MeHneneeBay. PemeHne pacueTHbIX 3aa4 HAa HAXOXKICHHUE

OK 01
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OTHOCUTEIBHOW MOJIEKYJISIpHOM Maccbl. OmnpeneneHue MacCOBOM JIOJIM  XUMHYECKHUX
2JIEMEHTOB B CJI0’KHOM BellecTBe. CocTaB, CTPOEHUE MOJIEKYIL.

Pa3zgea 2. Xumuuyeckue peakunu

10

Tema 2.1.
Turbel XUMHYECKUX
peakuui

Coaep:xaHue yueOHOro MaTepuaJia

3. Kuaaccupukanusi 1 THINBI XMMHYECKHX pPeaKHUil ¢ y4YacTHeM HeOpraHu4YecKux
BelleCcTB.

KonnuectBennsie oTHOUIEHUS] B XUMHU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUU U
pacyeTsl O ypaBHEHUSIM XMMHUYECKUX peakiuii. MoJib Kak eIMHUIIa KOJIMYEeCTBa BEIECTBA.
MonsipHas Macca. 3aKOHbI COXPAaHEHHUS MAacChl M SHEPruu. 3aKoH ABorajapo. MoJisapHbIN
00beM ra30B. OTHOCHUTENNbHAS TUNIOTHOCTD T'a30B.

Peakuuu kommiekcooOpa3oBaHHUs C Y4acTHEM HEOPraHMYEeCKHX BeIIeCTB (Ha IpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJIFIOMUHUSA).

IlpakTH4yeckue 3aHATUSA

113 Ne3. CocraBiieHHe ypaBHEHHUIlI peaKuMil COeIMHEHHUs], PA3JIOKEHUs, 3aMeLleHus],
o0MeHa.

VYpaBHeHHs] peakUUd TOpPEHHsl, MOHHOTO OOMEHa, OKHCIICHUS-BOCCTaHOBIEHHs. Pacuer
KOJIMYCCTBCHHBIX XAPAKTCPUCTHUK HCXOAHBIX BCIICCTB W INPOAYKTOB PCAKIWH. Pacuet
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMU COCIUHEHUs, €CIM OJJHO U3 BELIECTB
JTaHO B M30BITKE U/WIIM COAEPKUT npuMecH. PacueT MaccoBoil mim 00beMHOM J10J11 BBIXOAA
MPOJYKTa PEAKIMU COEIWHEHUsS OT TEOPETUYECKH BO3MOXKHOTO. Pacuer 0O0BEMHBIX
OTHOIIIEHUH ra30B. PacueT mMaccel (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTA PEAKINH, €CIIN
OJIHO M3 BEILIECTB JIaHO B BUJIE pacTBOpA C ONPEAEIEHHON MAacCCOBOM JI0JIEM paCTBOPEHHOTO
BElIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCJICHUA-BOCCTAHOBJICHHS.

CreneHp okucienus. OKHUCIUTENIL U BOCCTAaHOBUTENL. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakuuu B IPUPOJE, NMPOM3BOJACTBEHHBIX IpOLECCaX M KU3HEAEATEIbHOCTH OPraHU3MOB.
OKUCINTEITHFHO-BOCCTAHOBUTEIbHBIHN MNOTCHIHUAI CpEIbI. CocraBiienne u YpaBHHUBAHUEC
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH METOJIOM 3JEKTPOHHOro OanaHca. TUMMUYHBIE
HEOPraHNYeCKUEe OKUCIUTEIN M BOCCTAHOBUTENU. OJEKTPOJIU3 pPAacTBOPOB M DPACILUIABOB
COJICH.

OK 01
OK 02

Tema 2.2.
DNEKTPOTUTHYECKAS
IUCCOIMAINAS U
HOHHBII 00MeH

Conep:kanue y4e0OHOro MaTepuaa

4. Teopusi dIEKTPOJUTHYECKOH Jucconnannu. Peaknuu noHHoro oomena.
CocraBiieHne peakiuii HOHHOTO OOMEHa MyTeM COCTaBJICHMsSI UX TMOJHBIX U COKPAIIEHHBIX
WOHHBIX ypaBHeHHMH. ['maponu3 coseil. 3HaueHHe THAPOIN3a B OMOIOTHYECKUX OOMEHHBIX
nporieccax. [IpuMeHeHne ruiponn3a B MpOMBIIIIEHHOCTH.

IIpakTuyeckue 3aHATHSA

OK 01
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113 NeS. Pemenne 3a1a4 HA cOCTABJIEHHUE PeaKUIMid HOHHOT0 00MeHa

IMYTEM COCTAaBJICHUA HX IMOJHBIX WU COKPAIICHHBIX MOHHBIX ypaBHeHI/If/’I. Pemrenue 3a1a4 Ha
COCTaBJICHHE MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHH TUAPOJIM3a, ONpEAeNICHUE CTENeHU
T'HJIPOJIN3A.

Pa3zgean 3. CTpoeHne U CBOiCTBA HEOPTraHM4YECKNX BelleCTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BCIIIECTB

Conep:xaHue yueOHOro MaTepuaJia

I

5. Kunaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTaHMYeCKHUX BellecTB

[Ipenmer  HeopraHumyecko  XuMHM.  B3auMMOCBSA3b  HEOPraHMYECKUX  BELIECTB.
Knaccudukanuus neopranuueckux BemiecTB. IIpocTbie u crmoxkHble BemiecTBa. OCHOBHBIE
KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIIBI, KUCIOTHI, coiiv). HomeHknatypa u
Ha3BaHHE HEOPraHUYECKUX BEIIECTB UCXO/S U3 UX XUMHUYECKON (DOPMYIIbI UM COCTABIICHUE
XUMHYECKOH (OpMYJIBI HWCXOIS U3 Ha3BaHHWS BEIIECTBA 10 MEXJIYHAPOJIHOH WIH
TPUBHAIBHOM HOMEHKJIATYpeE.

MexmonekynsapHbie  B3aumojencTBus.  KpucrtammoruapaTtsl. ArperaTHbIE  COCTOSHUS
BemecTBa. Kpucramnnmueckue U aMOpQHbBIE BEIIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK
(aTomMHasi, MOJEKYJIIpHAsi, MOHHAS, METAUTMYCCKas). 3aBUCUMOCTh (PU3NYCCKUX CBOWCTB
BEIIECTBA OT THUIA KPUCTAITNYECKON pemeTKu. [[puanHbpl MHOT0OOpa3Hsl BEIeCTB.
CoBpeMeHHbIE TIPEJCTaBICHUS O CTPOCHUHU TBEPJbIX, KUJIKUX M Ta3000pa3HBIX BEIIECTB.
Kunikue kpucTauibl.

N

HpaKanecmle 3aHATHUSA

I3 Ne6. Pemienue 3aiay Ha pacyeT MAaccoBOM J0JM XMMHYECKOr0 3JieMeHTa
(coequHeHHUs1) B MOJIEKYJIe W aHAJIU3 CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHMYeCKHX
BellleCcTB

Pemenne mpakTH4ecKMX 3aJaHU MO KiaccH(UKAIMKM, HOMEHKIAType M XHUMHUYECKUM
dbopmMynaM HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB (Ha3bIBaTh W COCTaBJISATh
(GopMyIlbI XMMHUYECKUX BEIIECTB, OMPENENSITh MNPUHAMISIKHOCT, K Kiaccy). I[louck
nH(OpMalIUY N0 Ha3BaHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMYJIaM.

OK 01

Tema 3.2.
Du3nko-XxuMHYeCKHe
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

6. Metanabl. XuMHYeCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelleCTB
OO6mue ¢uznyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. CrocoObl MoMydeHHUs. 3HAUYEHUe
METAUIOB M HEMETAJUIOB B MPHUPOJIE U KUBHEIAEATEIBHOCTH 4YEJIOBEKA W OpPraHU3MOB.
Koppo3us MeTannoB: BUIBI KOPPO3HH, CIOCOOBI 3aIIIUTHl METAJUIOB OT KOPPO3HH.

7. Hemeranabl. OOmue ¢u3uYecKHe M XHUMHYECKHe CBOICTBAa HEMeTAJJIOB.
Tunnynbie cBoiictBa MetamuioB [V-VII rpynn. Krnaccudpukamuss ¥ HOMEHKIaTypa
coeAnHeHU HemeTauioB. KpyroBopoTsl OMOTr€HHBIX 2JIEMEHTOB B IPUPOJIE.

8. XuMHYecKHe CBOICTBA OCHOBHBIX KJACCOB HeOpraHuveckux BemiecTB. OKCHIBI,

OK 01
OK 02
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THAPOKCUABI, KHUCJIOTBI, COJU H [1Op. 3aKOHOMepHOCTI/I B HM3MCHCHHH CBOMNCTB IIPOCTBIX
BCIICCTB, BOOOPOJAHBIX COGI[I/IHCHI/II;'I, BBICHIMX OKCUIOB U THAPOKCHUIOB.

IIpakTuyeckue 3aHATHS

N

I13 Ne7. Pemienne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKHUX 3a/IaHNI HA CBOMCTBA
U NOJIy4eHHe HEeOPraHu4ecKux BemiecTB. COCTaBIIEHNE YPABHEHUM XMMUYECKHUX PEaKLAN
C yYaCTHEM IIPOCTBIX M CJIOKHBIX HEOPraHMYECKMX BEIIECTB: OKCHIOB METaJUIOB,
HEMETa/NIOB U aM(OTEpHbIX HJIEMEHTOB; HEOPraHMYECKHMX KHUCJIOT, OCHOBaHMH U
aM(OTEpHBIX THAPOKCHIOB, HEOPTaHMYECKUX COJICH, XapaKTEPU3YIOUINX UX CBOWCTBA.

Tema 3.3.
[IpousBoacTBO
HEOPraHUYECKHUX
BEIISCTB. 3HAUCHUE H
PUMEHEHUE B OBITY U
Ha IPOU3BOJICTBE

Copep:kaHue y4eOHOT0 MaTepuaia

HpaKanecmle 3aHATHUSA

N

I13 Ne8. Pemienne npakTHKO-OPHEHTHMPOBAHHBIX 3aJaHUH O POJIM HEOPraHU4YeCKOM
XHMHH B PA3BUTHH MeANLMHbBI

OK 01
OK 02
OK 04

Pasznean 4. CTpoeHne U CBOIiCTBA OPraHNYeCKUX BelleCTB

26

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Coaep:xaHue yueOHOro MaTepuaJia

9. B3anMoCBs3b HEOPraHUYECKHUX M OPraHUYECKHX BellleCTB.

[Ipenmer oprannueckor XUMUU. XUMUYECKOE CTPOCHHUE KaK MOPSIOK COEUMHEHHSI aTOMOB B
MOJIEKYJIE COIVIACHO HUX Bal€HTHOCTH. OCHOBHBIE TOJOXKEHHUS TEOPUU XUMHUYECKOIO
CTpOEHHS OpraHrueckux coenquHeHuil A.M. bytnepoBa. YriepoaHslii ckeeT opraHun4ecKon
MOJIeKYJbl. MONEKYIsIpHbIE U CTPYKTYpHBbIE (pa3BEpHYTHIE, COKpAIEHHBbIC) XUMHUYECKHE

(hopMyIIBI.

10. 3aBHCHMOCTH CBOWCTB BeleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I.

W3omepust u nzomeps! (CTpyKTypHas, reoMeTpuueckas (uuc-tpaHc-uzomepusi). Kparnocts
xumuueckoi cBs3u. [lonstue o ¢yHkuuoHanmpHOW Tpymme. [IpuHIMNBl Kinaccudukanuu
OpPraHWYECKHUX COEAUHEHUN. MeXIyHapoaHas HOMEHKIIATypa M MPUHLHUIIBI HOMEHKIIATYPhI
OpPraHUYECKUX COCIUHECHUMN.

IIpakTHYeckue 3aHATHA

113 Ne9. HomeHKIaTypa OPraHu4ecKuX COeIMHEeHU 0TAeJbHBIX KJIaCCOB
(HachIIIEHHBIE, HEHACHIIIEHHBIE W apOMAaTHYECKHUE YTIEBOJOPOMbI, CIHUPTHI, (HEHOIBI,
aJbJICTU/IBI, KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHNEe TOJHBIX U COKPAIEHHBIX
CTPYKTYpPHBIX (OpPMYT OPraHUYECKHX BEIIECTB OTICIBHBIX KJIACCOB, HCIONB3YS HUX
Ha3BaHUJ 110 CUCTEMATHIECKON HOMEHKJIAType.

I13 Ne10. Pacuersl mpocreiimeii ¢Gopmy/abl OpPraHM4YecKOd MOJIEKYJIbl, HCXOAsl W3
3J1eMEHTHOI'0 COCTABA

OK 01

Tema 4.2.

Conep:xaHue yueOHOro MaTepuaJia

12

OK 01
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CaoiicTBa
OpraHUYECKUX
COEIMHEHUN

11. ®Pusuko-xuMHUYeCKHe CBOICTBA OPraHMYECKUX COeTMHEHUI OTAeJIbHBIX KJIACCOB.
O0COOCHHOCTH KJIACCU(UKAIMKA ¥ HOMECHKJIATYPhI BHYTPU KJacca; TOMOJIOTHYECKUN psI U
obmiast Qopmyrna; usomepusi; GuU3NYECKUE CBOWCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
10JIYYEHUS.

12. TlpenesibHble, HempeeJbHbIe, APOMATHYECKHUE YTI€BOAOPOAbI.

l'openne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U OBITY.
CaoiicTBa IPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKCHHE B IPUPOJE U MPUMEHEHUE aJIKaHOB;
['openue aneruneHa Kak UCTOUHHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHU JJIsi CBAPKH U PE3KHU
METaJJIOB,;

13. Kuciaopoacoaep:xkamme coeTuHeHUsl. A30Tco/iep:Kalue coeTnHEHN s

(cuptel ¥ (eHosbl, KapOOHOBBIE KHUCIOTHI M A3GUPHI, aIbJACTUABI U KETOHBI, KHUPHI,
yraeBobl). [IpakTuueckoe MpUMEHEHHE STHIICHTIIMKOIIS, TauieprHa, Gernona. [Ipumenenue
dbopManbaeruia, aneTanbIeruaa, yKCyCHOM KHUCIOThl. MblTa KaK COJU BBICIIUX KapOOHOBBIX
KkucioT. Mororye cBoicTBa Mbl1a. AMUHBI 1 aMHUHOKHCIIOTHI, OCJIKH.

IIpakTH4yeckue 3aHATUSA

113 Nell. CocraBiieHue peaknuii NpUCOeIMHEHUsI U OKHCJICHMS HAa MpUMepe dTHJIeHA.
Pemenue pacueTHbIX 3aJa4 ¢ UCNOJIb30BAHUEM INIOTHOCTH 'a30B 10 BOJOPOJY U BO3JYXY.

113 Nel2. IIpoBeneHne XUMMYECKUX PeaKIUil ¢ aHWINHOM U TVIMIUHOM

JlabopatopHas pabota «OOpa3oBaHue coJie aHWIMHA. bpoMHpOBaHHE AaHWIMHA.
ObpazoBanue coneil rnunuHa. [lomydeHne MeaHOW coiaM  TIMIUMHAY». PemieHue
AKCIIEPUMEHTAJIbHBIX 3a71a4.

I3 Ne13. Pemuenne pacyeTHBIX 3aJ4a4 10 YPaBHEHHUSIM peakUud ¢ ydacTHeM
OpPraHn4yecKMX BellecTB.

Pemenne nenodek npeBpaiieHnii Ha TEHETUYECKYIO CBSI3b MEXAY KJIacCaMHM OPraHUYeCKHX
COCIMHEHUI C COCTABJICHUEM HA3BAHWI OPraHMYECKMX COCIMHEHHWH 110 TPUBUAIBHOW WIIHU
MEX1YHApOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.

OK 02
OK 04

Tema 4.3.
Opranunueckue
BEILIECTBA B
KU3ZHEACITEIbHOCTU
YEJI0BEeKa.
IIpousBoACTBO U
MIPUMEHEHUE
OpraHUYECKUX BEIECTB
B [IPOMBIIIJIEHHOCTH

Conep:kanue y4e0OHOro MaTepuaa

14. Buoopranuveckue coeIMHEHMS.

[Ipumenenre u OuojJOrHyeckass poib yriieBoaoB. OKHUCIEHHE YIJIEBOJOB — HCTOYHHMK
SHEPTUH KUBBIX OpraHu3MoB. O0nacTu NpuMeHeHUs: aMUHOKUCIOT. [IpeBpamienus 6enkos
NUIIM B opranusMe. buonornueckue GyHkiuu OenkoB. buonornueckue GyHKIUU KUPOB.
Ponp oprannyeckoil XuMHuHM B pelIeHUH MpobiieM nuiieBoi 6ezonmacHocTH. HykinenHoBbIe
KHCIIOTBI: cocTaB M cTpoeHue. CtpoeHune HykneoTuaoB. CocTaB HYKJIEHHOBBIX KHCIIOT
(JIHK, PHK). Ponp HyKJI€MHOBBIX KUCIIOT B )KH3HEACATEIHHOCTH OPTaHU3MOB

15. Poap opraHMy4eckoil XUMHUH B PEIICHHH MPOOJIEM SHEPreTUYecKOi 0e30MacHOCTH, B
Pa3BUTHHM MEIMLMHBI, CO3JAaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHKOB JHEPTUHU

OK 01
OK 02
OK 04
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(anmpTepHATHBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3JEHCTBHUS Ha XKHUBBIE OPraHU3MbI
OpPTaHUYECKUX BEIIECTB OTICNBHBIX KJIAcCOB  (YIJIEBOJAOPOAIBI, CHHUPTHL, (HEHOJIHI,
XJIODOPIaHUYECKHUE IPOM3BOJHBIC, albIECTHABI M JIp.), CMBICI IIOKa3aTeisl MpenenbHO
JOITYCTUMOM KOHLIEHTpaluu

I[pakTuyeckue 3aHATHS

I13 Nel14. UnenTudukanusi OpraHnyecKnX coeJMHEHN OTAeIbHBIX KJIAaCCOB

(Ha mpuMepe albJEerua0B, KpaxMaia, YKCYCHOW KHCIIOTBI) C MCIIOJIb30BaHHEM HMX (hHU3HKO-
XUMHUYECKHUX CBOMCTB U XapaKTEPHBIX KaUE€CTBEHHBIX PEAKIIUM.

Pemenne nmpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABICHUI0 XMMHUYECKUX PEAKLUM,
OTPaXKAINX XUMUYECKYIO aKTUBHOCTh OPTaHMYECKUX COSAMHEHUN B Pa3IM4HbIX Cpeax
(TpupOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX )

Pa3znen 5. Kunernueckue n TEPMOANHAMUYICCKUEC 3AKOHOMEPHOCTH NMMPOTEKAHUA XUHMHYECCKUX peaKHI/Iﬁ

Tema 5.1. CxopocTb
XUMHUYECKHUX PeaKIuii.
XHUMHUYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumudeckne peakinuu. Kiaccupukanus XuMAIeCKHX pPeaKMii:

CKOpOCTh peakIuy, €€ 3aBUCHMOCTh OT Pa3jIMYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIOIIIX
BEIIECTB, KOHIICHTPAIIUU PEarupyIoLX BEIIECTB, TEMIIEPATYpPhl U IUIOMIAN PEaKIIMOHHON
noBepxHOCTU. TermmoBbie 3(HEKTH XUMHUYECKUX pEeakluid. DK30- U SHIOTEPMHUUECKHE,
peakiuu.

17. OOparuMocTh peakumii. XMMHYeCKOe paBHOBeCHe U €ro CMELIeHHe N0 IeHiCTBUEM
pa3auyYHbIX (aKTOpOB (KOHIEHTpALUsl pPeareéHTOB WJIM MPOAYKTOB pEakluH, HaBJICHUE,
TEMIIEPATypa) UIsl CO3AAHUSI ONTUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMUYECKHUX IPOLIECCOB.
[Tpunnun Jle-IlaTense

IIpakTHYecKkue 3aHATHA

I13 Nel5. Omnpenesienne 3aBHCHMOCTH  CKOPOCTH PEaKIMH OT KOHIEHTPAIUH
pearupyroumMx BelecTB

HccnenoBanne 3aBUCMMOCTH CKOPOCTH pPEAaKIMM OT KOHLeHTpauuu. OmnpeneneHue
KOHCTaHThI CKOPOCTH PeaKIH rpauuecKuM METOJIOM.

I3 Ne16. Pemenune mnpakTMKO-OPMEHTHPOBAHHBIX 3aJaHH HAa  NPHMEHEHHe
npunuuna Je-llarenne

JUIl HaXOKIEHWs HalpaBICHMs] CMELIEHUS DPABHOBECHS XUMHYECKON PEAKIUU U aHAIU3
(hakTOpOB, BIUSIONIMX HA CMEUICHHE XUMUYECKOTO PaBHOBECHS.

Bnusiaue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PeaKIuil.

3aKOH JEHCTBYIOIMX MAacC U KOHCTaHTa XMMHYECKOIO paBHOBECHs. PacueTsl paBHOBECHBIX
KOHLICHTPALlUK pearupyrolmux BEUIECTB W IPOAYKTOB peakuuid. Pacuersl TemioBoro
s dexra peaknum.

OK 01
OK 02
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Pazgen 6. PacTBopsl

Tema 6.1. Coaeprxanue yueOHOro MaTepuasa 2 OK 01
HonsTue o pacTBopax 18. PacrBopeHune Kkak (u3uKo-xuMH4YeckHii mnpouecc. PactBopbl. CriocoObl 2 OK 02
MIPUTOTOBJIEHUsI pacTBOpoB. PacTBopuMocTs. MaccoBasi 10511 paCTBOPEHHOT'O BEILECTBA.

CwMblIci oka3zaTesns NpeAeabHO AONYCTUMOM KOHUEHTPALMU U €0 UCIOJIb30BaHUE B OLIEHKE

9KOJIOTMUYECKOM 0€30M1acHOCTH.

[IpaBuia SKOJIOTHYECKH 1EIeCO00Pa3HOr0 NOBEJACHUS B OBITY M TPYJIOBOM JIEATEILHOCTH B

LEISAX COXpPaHEHUs CBOErO 3/I0POBbS U OKPYXKAIOLIEH MPUPOJHOM Cpelbl; OMACHOCTH

BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OIIPE/ICTICHHBIX BEILIECTB.

Pemrenne npakTUKO-OpHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PACTBOPHI, UCIIOJIb3YEMBIE B

OBITOBOW M MPOM3BOACTBEHHON I€ATEIHLHOCTH YeJIOBEeKa
Tema 6.2. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Hccnenosanue cBoiicts | [lpakTnyeckue 3aHATHS 2 OK 04
pacTBOpOB 113 Nel7. IIpurorosiienue pacrBopos. McciienoBanne IHCIEPCHBIX CHCTEM 2

[IpuroroBnenue pacTBOpPOB 3aJaHHOW (MOJIAPHOM) KOHIEHTpamuu (C MPaKTUKO-

OpPUEHTUPOBAHHBIMU BOIPOCAMH ), OTIPEACTICHUE CPEAbl BOJHBIX PACTBOPOB.

[IpuroToBneHue M H3y4yeHUE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HBIX BUJOB: CYCIICH3HH,

OMYJbCUH, KOJUIOMJHOTO pacTtBopa. CpaBHEHHME CBOWCTB MCTUHHBIX U KOJUIOMIHBIX

PacTBOPOB, BHISIBICHNE OCHOBHBIX Pa3IMUUi MEXK]1y HUMHU.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUeE (COepKaHUe MPUKJIATHOTO MOAYJISA)
Pa3nesn 7. Xumus B ObITY M IPOM3BOACTBEHHOMH AeTEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Conep:xanue yueOHOro MaTepuasa OK 02
Xivus B OHITY 1 . 19. OHapykeHHe HEOPraHHYeCKMX KATHOHOB M AHHOHOB, OPraHMYeCKHX BellecTB 8§ 8471
IIPOU3BOJICTBEHHON

ACATCIIBHOCTH 4YCJIOBCKA

OTAEJIBHBIX KJIACCOB € HCMO/Ib30BAHMEM KAYEeCTBEHHBIX peakuui

KayecTBeHHBIE XMMHUYECKHE PEAKLIMU, XapaKTEepHbIe Uil OOHApyKEHUs HEOPraHMYECKHX
BellecTB (KaTHOHOB U aHMOHOB). CocTaBieHHE YypaBHEHUN peakuuid oOHapyKeHHs
KaTuOHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJIIPHON U MOHHOW (hopMax.

Peakuuu oOHapyXeHMsI HEOPTaHUYECKUX BEUIECTB B peajbHBIX OOBEKTAaX OKpYXKarollen
Cpelbl.

KauecTBeHHBIE XUMHUYECKHE pEaKIMM, XapaKTepHble MJs OOHapyXEHUS OTIEIbHBIX
KJIACCOB OPTraHMYECKUX COEIUHEHMH: (DEHOJIOB, allbJEeTHA0B, Kpaxmajia, YKCYCHOU
KHMCJIOTBI, aMUHOKHUCIIOT U JIp.

JleHaTypanus O€JIKOB IIPU HarpeBaHUH, LIBETHBIE PEAKLIMU OEJIKOB.

CocraBieHHe Ka4yeCTBEHHBIX peakuuil OOHApYKEHHS OpraHMYeCKHMX COCTUHEHUMH
OTJENBHBIX KJIACCOB.

18




IIpakTuyeckue 3aHATHSA

I13 Nel8. Dxosormyeckas 0e30MaCHOCTh MOCJEeACTBHI OBITOBON M IPOM3BOACTBEHHOM 2
AesiTeJIbHOCTH YeJIOBEKA, CBSI3aHHAS ¢ MmepepadoTKOM BelecTB
MOUCK W aHAIM3 XMMHUYECKOH HMHPOPMALMU M3 Pa3IUYHBIX HCTOYHUKOB (HAay4yHAs W
yueOHO-Hay4yHas JHUTeparypa, CpeacTBa MaccoBoil uHdopmanmu, cerb WHTepHET U
JpYTHE).
Keiicel (¢ yaerom Oyaymer nmpodeccHOHaIbHON NEeATeIbHOCTH) Ha aHAIU3 HH(GOPMAIUH O
MIPOU3BOJICTBEHHOHN NIEATETLHOCTH YeNIOBEeKa, CBA3aHHOW C mepepaboTKON M MOydyeHHEM
BEIIECTB, a TAKXKE C IKOJIOTHUYECKON O€30MMaCHOCThIO

JdunddepenuupoBannbiii 3auet (I13 Ne 19) 2
Bcero 76
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3. YCJIOBUSI PEAJIM3ALIUY TIPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCHUIINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanmuzanuss y4eOHOM OUCHMIUIMHBI TpeOyeT Haiuyusg ydeOHOro KabuHeTa U
nabopaTopuu 1Mo XUMHUH.

OodopynoBanune yueOHOro KabuHeTa, JJa0OpPaTOpPUN:

— pabouee MecTo neparora (mpenoaaBaTenbckuid crou (1 mit.), cryn (1 mr.)

— paboune Mecta oOyuaromuxcs (CToiibl 1adoparopusie (13 mT.), cTynbs (25 mrT.)

— Jocka ydeOHas (MenoBas TpexceKiuonHas) (1 mr.)

— JnabopartopHslii mocyaa (60 mrT.)

— HuUTpart-Tectep (HuTparomep) Coskc 2-ro mokoneHus (1 mrT.)

— BBITsDKHOU mikad (1 mr.)

— PpEeaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHudeckux padot (200 miT.);

— MeH3ypkKa ais npuema jgexkapers (100 wmrT.)

— MHUIETKU i nepenoca xuakoctu (100 mr.)

— kosba (10 mrT.)

— npoOupku muuHApudeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mir.)

— MHKPOCKOI MOHOKYJSIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 1mT.)

— Ttabmuna «llepuoaudeckas TadiauIa XUMHIECKUX 3JIeMeHTOBY (1 1mT.)

— Ttabnuna «PacTBOPUMOCTh KUCIOT, OCHOBaHMI U comneit B Boje» (1 mrT.)

— Ttabnuna «Psa aktuBHOCTH MeTa/uioBy (1 mT.)

— Tabnuubl W TUIaKaThl Ha DOJEKTPOHHOM Hocuteiae 1o Teme «CTpoeHHe aTroMoB
XUMHUYECKHX JJIEMEHTOB H MPUPOIa XUMHYECKOH CBSA3M» (5 IIT.)

— TabnWIBl W TUIaKaThl HA AJIEKTPOHHOM HocHTene mo Teme «llepropmyeckuii 3aKoH U
tabinuua J[.1. Menneneesa» (1 mr.)

— Ta0JIMIBI U TUIAKATHl HA AJICKTPOHHOM HOCHUTENE TI0 TeMe « THUIbI XUMHYSCKUX PEaKIIHiDy
(8 mit.)

— Tabnuubl M TUTaKaThl HA OJJIEKTPOHHOM HOCUTENE MO TeMe «DIeKTPOTUTHYECKas
JUCCOLIMAIMS M MIOHHBIM 00Men» (5 1IT.)

— Tabnuubl W IUTaKaTbl Ha DJEKTPOHHOM Hocutene mno Tteme «Kmaccudukanms,
HOMEHKJIaTypa U CTPOCHHE HEOPTaHUUYECKUX BEIIEeCTBY (5 IIT.)

— Tabnuubl ¥ TJIAKaThl Ha DJJIEKTPOHHOM Hocutene 1o Teme «[IpomsBoacTso
HEOPraHMYECKUX BEIIECTB. 3HAUCHHUE U IPUMEHEHHE B OBITY U Ha MTPOU3BOJICTBEY (3 IIT.)

— TaOJWIBI ¥ TUIAKATHl Ha 3JIEKTPOHHOM HocuTelne 1o teme «Kiaccudukanms, ctpoeHne u
HOMEHKJIaTypa OPraHUYECKUX BEIIEeCTB) (8 IIT.)

— TabIWIbl W TJIaKaThl Ha DJIEKTPOHHOM HocuTene 1o Teme «CBOICTBa OpPraHUYECKUX
coenuHeHu» (5 mrT.)

— Ta0NUIBI U TUTAKATHl HA DIIEKTPOHHOM HOCHUTENe Mo Teme «OpraHudecKkre BelecTBa B
KU3HENEATEITPHOCTH 4elloBeKa. [IpOM3BOACTBO W TNPHUMEHEHHE OpPraHWYeCKHX BEIIECTB B
MPOMBIIIIICHHOCTH (5 IT.)

— Tabnuibl W TIJIaKaThl Ha DJIGKTPOHHOM Hocutene 1o Teme «KuHetudeckue u
TEPMOJMHAMHYCCKHE 3aKOHOMEPHOCTH TMPOTEKAHWS XHUMHUYSCKHX peaknuid. PaBHOBecwe
XUMHUYECKHUX PeaKIuii» (5 IIT.)

— TabIuIbl U TUTAKaThl HA JJEKTPOHHOM HOCHTENe MO Teme «JlucrepcHble CHCTeMBI H
(bhaKkTOphl KX YCTOWYUBOCTH (5 TMIT.)

— Tabnulbl W TUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOWCTB
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JUCTIEPCHBIX CUCTEM TSl UX UACHTU(GUKAITII (5 1IT.)

— Tabiuubl M TUIaKaThl Ha DJJEKTPOHHOM HocuTene 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KAaTHOHOB U AaHMOHOB U OPraHUYECKHUX BEIIECTB OTAENBHBIX KJIACCOB C
MCII0JIb30BaHNEM Ka4eCTBEHHBIX peakuuii» (5 MmT.)

— TabnWmbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENE MO TeMe «XuMui B OBITY |
IIPOU3BOJICTBEHHON JESTENIbHOCTH YesloBeKay (5 IIT.)

— Tabnuubl W TUIaKaThl Ha DJEKTPOHHOM HocHUTene 1Mo TeMe «OCHOBBI J1a0OpaTOPHOI
NPaKTUKU B IPO(ECCHOHANBHBIX JIA00pAaTOpUsX» (5 mIT.)

— TaOJMIBl U TUIAKAThl Ha SJIIEKTPOHHOM HOCHUTENE MO TeMe «XHMMUYECKHH aHaju3 mpod
BOJBI» (2 1IT.)

— TabIMLbl W IUIAKaThl HA SJIEKTPOHHOM HOcUTede Mo TeMe «XUMHYECKHH KOHTPOJIb
KayecTBa IPOJYKTOB MUTAHUSD (2 IIT.)

— TaOJMIBl U TUIAKAThl HAa AJIIEKTPOHHOM HOCHUTEJE MO TeMe «XHMMHUYEeCKHH aHaju3 mpod
MOYBBI» (5 1IT.)

— TabIuibl W TJIaKaThl HA 3JEKTPOHHOM HocuTene mo Teme «lcciemoBaHne oOBEKTOB
ouocdepsb» (4 mit.)

— BuneopmnbMbl 1o TeMam: «Harmsnnas xumus. Opranuueckas xumus. benku wu
HyKJIIEMHOBBIe KucioTel» (1 1mr.), «Harnannas xumusa. PacTBopbl. DiexTponuTHyecKas
muccouuanus» (1 mr.), «Harnsanas xumus. XuMuueckoe mpou3BoAcTBO. Mertamtyprus» (1 miT.),
«XuMus 3I€MEHTOB HeMeTauoBy (1 mmiT.)

— CKJITHKA TeMHOE CTeKJIO 250 MII ¢ y3KUM ropiiom (5 miT.)

— crynka Ne 3 (100 mu1) ¢ mectukoM (8 1mrT.)

— konb6a meprast 1-250-2 (8 mT.)

— crakad H-1-100 (8 wrT.)

— crakad H-1-1250 (8 mir.)

— crakaH H-1-600 (8 mT.)

— numuHap 3-50-2 (8 mt.)

— numuHap 1-100-2 ¢ Hocukom (8 mT.)

— BopoHka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOUHBIii (8 mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npoOupku 11X-1-14-120 (99 wT.)

— Habop (IaKOHOB C KPbIIIKaMH KaneJbHULaMu (5 11T.)

— Habop no snexrponusy (1 mrT.)

— nabopatopHbie roBenupHbie Becbl M-ER 122ACF (JR)

— xousiba mepHas 1-1000 (2 mT.)

— komb6a mepHast 1-500 (2 mmt.)

— kosiba KM-2-250-34-TC (6 mit.)

— konba KM-2-100-34 (6 mT.)

— numnetka 2-2-2-10 (10 mT.)

— nunerka 2-1-2-5 (2 mr.)

— nunertka 2-1-2-1 ¢ npsaMbIM rpaa. (2 mrT.)

— mmarens J-23-001 mis si3p1ka 1ByxXcTopoHHUH mpsiMoit 200%12 mwm (10 mT.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mir.)

— Bechl IeKTpoHHbIe Jaboparopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r nnatd.
d-120mMm BeTpo3zamuTIKpaH (1 mT.)

— wmojenb «Kpucrainmuyeckas peneTka» «AiMasy» qeMoHcTpaonHas (1 mr.)

— MuKponaboparopus sl xuMmudeckoro skcnepumenrta (¢ [N, HabopoM KepaMHKU U
dapdopa (2 mr.)
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— mpubop st nomydenus rasos [MIIT'NY 1.4.3. TIC (1 mT.)

— J1a00paTOPHBIA KOMIUICKT JIJIsi HAYaJIBHOTO OOyYEHHUSI 10 XUMUH (2 TIT.)

— Habop MocCyasl U MPUHAAJE)KHOCTEH W3 MOJUMEPHBIX MaTepUaioB AJis MPOBEACHUS
naboparopHbeIX paboT mo xumuu (MukporadbopaTopus Ha 2 —x y4damuxcs) (2 mrT.)

— Habop aTOMOB JJIsl COCTaBJIEHUs Mozeel Moseky (1 mrt.)

— HAOOp pEeakTHUBOB s MPOBEACHUS YYEHHYECKOTO OKCIEPUMEHTAa 10 XUMHHA B
COOTBETCTBUU C TEMaTUKOM nporpammsl (1 mrt.)

— crynka ¢ necroM kepamuueckue (D=80mm) (6 miT.)

— CTYIIKa C mecToM crekiistHHas (1 mT.)

— CTakaH MepHbIN cTekystHHbIN 150Mmit (7 mT.)

— INpoOUPKU CTEKJISIHHBIE (78 MIT.)

— konb6a meprast 1-50 (15 mt.)

— konba mepnast 1-100-2 (23 mr.)

— kom6a mepras 1-200 (15 mr.)

— kon6a mepras 1-1000 (2 mit.)

— komnba kounyeckass KM-2-250-34TC (6 mT.)

— kousiba konnueckass KM-2-100-34 (6 mrT.)

— Oropetka 1-3-2-25-0,1 6/kp (4 wT.)

— nunetka [1C 2-2-2-10 (5 wrt.)

— mnunetka 2-2-2-10 (3 mr.)

— munertka 2-1-2-5 ¢ nmpsam. rpax. (1531) (5 mr.)

— munerka 2-1-2-2 ¢ nped.rpan. (5 mr.)

— munertka 2-1-2-1 ¢ npeii.rpan. (912) (5 mr.)

— nurerka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— muretka [1C 2-2-2-25 (14 mrT.)

— LUIUHAP MepHBIH 25 M (mact. noact) (20 mr.)

— numuHap 3-50-2 (5 mt.)

— numuHap 3-100-2 ¢ pen (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mrt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— Boponka B -36-50 XC 5 mir.)

— CKJISTHKA JIJISl PEaKTUBOB € y3KOU ropiaoBuHOM (125 M, TemHoe crekiio) (10 miT.)

— CKJISIHKA JUIsl peaKTUBOB C Y3KOi ropsioBuHOM (250 My, TeMHoe crekiio) (10 mit.)

— CKJISTHKA JIJISl PEaKTUBOB C IMIMPOKOM ropioBuHOM (250 M, cBeTiioe ctekiio) (10 mrT.)

— OyThUIKa y3KOTOpIIast, rpagyupoanHas — 50 mu, /a1, LAMAPLAST (10 mt.)

— OyTbUIKa KBaJpaTHas rpayupoBaHHas, ¢ 3aBUHUKBaoencs Kppimkoi, [IDH]] — 100 mn
(10 mrt.); 6yTeTKa BB -1-1000 ¢ xpbimkoit 1000mi (3 wmT.)

— mnedTtpudyra madoparopras «kKARMED» 80-2 (1 mT.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— ajexkTpuyeckas mmTka (1 mr.); mratus nadopatopHsiit 1/GpoHT. padoTt, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop mo snexTponusy (1 mrT.)

— Ttabnuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Ttabnuna Menaeneesa (1 mT.)

— anTedYka JJs oka3zaHus nepBoit momoru (1 mr.)

— cBuHel (2) azotHokuchbiid XY (¢. 1 kr) (1 mrT.)

— Habop Nel C «Kucnors» (1 mT.)
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— Habop Ne3 BC «lllenoun» (1 mit.)

— Habop Ne6 C «Oprannueckue BemiecTBay (J1adopantckas) (1 mi.)

— Habop Ne7 C «MuHepaibHble ynoopenus» (1adopantckas) (1 mit.)

— #Habop Nell C «Conu 1151 AEMOHCTpAIMK ONBITOBY (J1abopaHTckas) (1 1miT.)

— nHabop Nel2 BC «Heopranuueckue BemectBay (1adopantckasi) (1 m.)

— Habop Ne22 BC «Muaukartopsi» (Jrabopantckas) (1 mr.)

— Habop A MOJIEIMPOBAHUS MOJIEKYJI OPraHUYECKUX coequHeHuH (1 mrT.)

— Habop A MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeMHEeHnH (1 mit.)

— npombiBaika 250 mi (1 wr

B mnporecce ocBoeHus mporpaMMbl y4eOHOW TUCHUIUIMHBI «XUMUS» CTYIEHTHI HMEIOT
BO3MOXHOCTh JOCTYMa K JJIEKTPOHHBIM Y4eOHBIM MaTepHuajgaM [0 XHMHH, HUMEIOIUMCS B
cBoOOAHOM JocTyne B cetd HTepHeT (RJIEKTPOHHBIM KHHUTaM,  MpPaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— TMEepPCOHAJbHBIA KOMIIBIOTEP, MOJKIIOYEHHE K ceTu VHTEepHET ¢ MOAyJleM KOHTEHTHOM
¢ubTpanuu, BO3MOXHOCTh TPAHCIISILUK HAa SKpaH ayuo U BUaeo uHpopmanuu (1 mr.)

— nporpamMmHoe obecrnieuenue Ha [IK (1 mr.)

— MoHuTop (1 mT.)

— iaBuarypa (1 mr.)

— wmbib (1 mT.)

— TteneBu30p (1 mrT.)

— kabenp mis noakmrodeHuss HDMI (1 mr.)

3.2. UnopmannonHoe odecnevenne peajusanum NporpaMmbl

Jis  peanm3ari  porpamMMbl  OnOimoTedHblii ¢GoHx MHCTHTYTa HMEeT IeYaTHBIE U
AIIEKTPOHHBIE OOpa3oBaTenbHble U HMH(DOPMAIIMOHHBIE PECYPCHl, PEKOMEHJIOBaHHBIC IS
HCIIOJIb30BaHus B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. I'abpuenan, O.C.. Xumus. 10 xnacc: Yueonux / O.C. I'abpuensan, U.I'. Ocmpoymos, C.A.
Cnaokos — Mockea: Ilpoceewenue, 2025. — 128 c¢. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. Tabpuenan, O.C.. Xumus. 11 knacc: Yueonux / O.C. I'abpuenan, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mocksa: Ilpocsewenue, 2024. — 128 c. — ISBN 978-5-09-116777-1. — URL.:
https://book.ru/book/957971

3. Xumus. 10 knacc. Yenyonéunviil ypogens.: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, B.H.
Tepenun [u dp.]; noo. peo. B.B. Jlynun — Mocksa: Ilpoceewenue, 2024. — 448 c¢. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumus. 11 knacc. Yenyonéunwiii ypogenwv: Yueonux / B.B. Epemun, H.E. Ky3omenko, A.A.
po30os, B.B. JIynuna; noo. peo. B.B. Jlynun — Mockea: IIpoceewenue, 2024. — 480 c. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumwus. VYrayoneHusiii ypoBenb. 10—11 kmaccbl: yd4eOHUMK st
cpennero obmero o6pazoBanusi/ T. B. MapteiHoBa, U. B. ApramonoBa, E.b.TomyHoB; mox
oOmieit penakmueit T. B. MapTeiHOBOI. — 2-€ u31., uchp. u gom. — MockBa: M3agarensctBo KOpaiiT,
2025.— 352c.— (OO6meobpazoBatenpHbiii  1ukid). — ISBN 978-5-534-16227-1. — Tekcr:
AJIEKTPOHHBIN /l OobpazoBatenbHas wiatopma Opaiit [caitT]. -
URL: https://urait.ru/bcode/568398 Aundpunorenosa, W.B. Xumus. bazoBeiit yposenn: 10-11
KJIacChl: y4eOHUK i cpeaHero oOmiero obpaszoBanusi/ . B. Audunorenosa, A. B. babkos,
B. A. TlonikoB. — 2-¢ w3x., ucnp. u jom. — MockBa: M3zmatensctBo FOpaiit, 2025.— 290 c. —
(O6meobpazoBarenpHbii  mukm). — ISBN 978-5-534-16098-7. — Tekcer: 2neKTpOHHBIA  //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568473
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6. Pymutuc, I'.E. Xumus. ba3zoseiii yposens: YueOnuk / I'.E. Pym3utuc, ®.I'. ®enpaman
— Mocksa: IIpocBemenue, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Papeukwnii, A.M. Xumusi. bazoBblil ypoBeHb. TpeHUPOBOYHBIE U POBEPOUYHBIE PAOOTHI:
Yyebnoe nmocodue / A.M. Pagenkumii — Mocksa: Ilpocsemenne, 2025. — 80 ¢. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorenoa, WM. B. Xumus: Y4eOHHMK M TPAKTUKYM JJII  CPEIHETO
npodeccuonansHoro oopazosanus / . B. Audunorenosa, A. B. badkos, B. A. Ilonkos. — 2-¢ u3.,
ucrip. u jgom. — MockBa: M3marensctBo IOpaiit, 2024. — 291 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrponnsiid // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/444870

9. I'munuka, H. JI. O6mas xumus B 2 T. Tom 1: yueOHUK U1t CpeHEeTro MpodheCCHOHATBHOTO
obpazosanus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkosa. — 20-e uz ., mepepao.
u jgomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansuoe o0pa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekct: anekrponnsiii / O6pa3oBarenbHas miargopma KOpaiiT [caiiT].
— URL: https://urait.ru/bcode/512151

10. I'munka, H. JI. OOmias xumust B 2 T. Tom 2: yuebnuk ans By3os / H. JI. ['munka; mon
penakmueii B. A. IlonikoBa, A. B. babkoa. — 20-¢ u3n., mepepab. u momn. — Mocksa: M3naTenbeTBo
Opaiit, 2023. — 379 c. — (Boeicmiee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anieKTpoHHbIHN // O6pa3zoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

11. I'nunka, H. JI. O6mas xumus. 3agauu U ynpaKHeHuUs: yaeOHO-TIpaKTUYeCKoe mocodue
JUTs cpenHero npodeccuonansHoro odpasosanus / H. JI. I'muuka; mox penaknueit B. A. [Tonkoga,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: HWszmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansnoe obpazoBanme). — ISBN 978-5-534-09475-6. — TekcT: S7€KTpOHHBINA //
Oo6pazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

12. Baiines, O. C. Xumus. JJabopaTopHbIl MPAKTHKYM M COOPHHUK 3a1a4: Y4eOHOE IMocoOme
Uit cpenero npodeccuonanbHoro obpazosanus / O. C. 3aitneB. — Mocksa: M3narensctBo FOpaiiT,
2023. — 202 c. —(IIpodeccronansnoe obpasoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
anekTpoHHbIi // OOpa3oBarenpHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513541

13. MaprteiHoBa, T. B. Xumus. Yrnyonennsiii ypoenb. 10—11 kiaccel: yueOHUK 175
cpenuero odiero oopazosanus / T. B. MapteiHoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; o oOrieit
penakmueit T. B. MapTeiHoBOM. — 2-¢ u31., ucnp. u gomn. — Mocksa: M3narensctBo FOpaiit, 2024. —
352 c. — (ObmeobpazoBatenbublii 1uki). — ISBN 978-5-534-16227-1. — TekcT: >MeKTPOHHBIN //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

14. Huxonbckuif, A. b. Xumus: yueOHUK U MPAKTUKYM JJIs1 CPEeIHEro MpodeccnoHanIbHOTO
obpazoBanus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-e¢ u3n., mepepab. u jom. — Mocksa:
NznarensctBo FOpaiit, 2023. — 507 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Tekct: snektponHbd // OOpa3oBatenbHas tuiargopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513537

15. Xumus: y4eOHUK aisi cpenHero npodeccroHanbHoro obpazosanusi/ 0. A. Jlebenes,
I'. H. ®anees, A. M. T'ony6es, B. H. lllanosai; mox obmieit penakuueit I'. H. ®daneesa. — 2-e u3.,
nepepad. w jgom. — MockBa: M3znmarenmsctBo IOpaiit, 2023.— 431 c.— (IIpodeccnonamsHoe
oOpaszoBanme). — ISBN 978-5-9916-7723-3. — Texkct: osnekTpoHHbIE // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

16. Xumwus. 3agagauk: yaeOHOEe TocoOue It cpeHero MpodecCHOHATFHOTO 00pa30BaHHS
/ YO. A. Jlebenes [u ap.]; mon obmieit penakiueit I'. H. @aneeBa. — Mocksa: U3natensctBo KOpaiiT,
2023. — 236 c. — (IlpodeccuonampHoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas mwiatdpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmmn, A. II. Xwumudeckue tepmunbl. CioBapb: ydeOHOE mocobwe ajis By30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: S7EKTpOHHBIA //
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O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

18. Oumneitnukos, H. H. Xumuns. AnropuTmsl pemieHus 3a1ad ¥ TeCThl: ydyeOHOe mocobue
JU1s cpeHero npodeccuonanbHoro oopaszosanus / H. H. Oneiinukos, I'. 1. MypaBseBa. — 3-¢ u3.,
ucnp. u jgom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct: oanexkTponHblii // OOpa3oBaTeibHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513860

19. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HHUK: JUISI CPEAHETO MPOQPECCHOHAITBHOTO
obpasopanus / . B. Pocun, JI. JI. Tomuna, C. H. ComoBbeB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anieKTpoHHbIH // Obpa3zoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcehl:

1. Omummnuana «[Toxopu BopoOnéBsl ropei!»: [caiit]. — URL: https://pvg.mK.ru

2. Bcepoccuiickas — onmuMmnuaza  IMKOJBHUKOB 1Mo  xumuu: [cait]. —  URL:
https://chem.olimpiada.ru

3. OmuMmmnuazsl 1O XUMHH: 33Ja4yd, pemieHus, pasoopsl: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBcKass ~ OJUMIIMAJA  IIKOJbHMKOB 1Mo  xumuu: [caut]. —  URL:

https://mos.olimpiada.ru

5. Cucrema TUCTaHIIMOHHOTO 00y4eHUs «XHUMHS»: TOJATOTOBKA K OMUMIINAAaM: [CalT]. —
URL: https://chem.dist.mosolymp.ru

6. MHutepHer-omumimmaaa rmo Hanorexuomorusam: [caiir]. — URL: https://nanometer.ru

7. DOnekrtpoHHas OubmMoTeka xumudeckoro ¢akymnbrera MI'Y umenn M. B. JlomoHocoBa:
yueOHbIe 1 HHpOopMannonHble MaTepuaibl: [caiT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckuii moptanm «Chemnety: ydeOHUWKH, cTaThu, 3amaud: [cait]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OtkpbITast MEKTPOHHAS OMOTHUOTEKA «XUMHUSI»: JIJIs ITKOJIbHUKOB M yYUTeNel: [caiT]. —
URL.: https://www.chem.msu.ru/rus/elibrary

10. Hay4HO-mOTTyJISApHBIA TMPOEKT «IJIEMEHTBI OOJBIION HAyKW»: HOBOCTH, JICKIIHH,
sunmknonequu: [caitr]. — URL: https://elementy.ru

11. Xumwus ¥ )KU3Hb: HAYYHO-TIOMYJISIPHBIH xypHait: [caiit]. — URL: https://hij.ru

12. TloTeHmnuan: Hay4HO-TIOMYJSPHBIM KypHaNl A IIKOJBHUKOB M yUuTeNeu: [caiit]. —
URL.: https://potential.org.ru

13. Xwumus B IIKOJIE: HAYYHO-METOANYeCKui xypHai: [cait]. — URL: https://hvsh.ru

14. WebElements: mnepuoaudeckass Tabnuia, CBoOWCTBa 3yeMmeHToB: [caiit]. — URL:
https://www.webelements.com — fI3. auri.

15. Tlepuoauyeckas TaOIUIAa XUMHUYECKHUX DJIEMEHTOB: PYCCKOS3BIYHBIN CalT: [caiiT]. —
URL.: https://periodictable.ru

16. Xumuk: caiT o XWMUHU: y4eOHUKH, CHpPAaBOYHHUKH, peakmuu: [caiit]. — URL:
https://www.xumuk.ru

17. Oprannueckas xumusd. Jlabopatopus: cripaBOYHUK, peakuuu, cunres: [caiit]. — URL:
https://orgchemlab.com

18. JlekTopuyM: HEKOMMEpYECKHH 0O0pa30BaTENbHBIA TPOEKT: KYpPCHI, BHICOJCKIIHH:
[caiiT]. — URL: https://www.lektorium.tv

19. Stepik: oOpa3zoBarenpHass ImIaTdopMa: Kypchl 1o xumuu: [cait]. — URL:
https://stepik.org

20. XuMuKH W XUMUS: O3JEKTpOHHBIA kypHam: [caiit]. — URL: https://chemistry-
chemists.com

21. EcrecTBeHHBIE HAyKH: WHTEpHET-M3JaHWe Juisi yuwmreneud: [caiit]. — URL:

https://enauki.ru
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4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30BATEJIBLHOM JAUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTposb 1 onieHKa pe3ynbTaToB 00y4eHHs OCYLIECTBIIACTCS MPENoaaBaTesieM B Mpolecce
MIPOBEJICHUS MTPAKTUYCCKHUX 3aHATHI U J1a00paTOPHBIX paboT, TECTUPOBAHUS, & TAK)KE BBITTOIHEHUS
0o0y4JaromuMUCs MHAUBUIYAIbHBIX 3aJaHHi, MPOEKTOB, HccienoBaHui. PesympTaThl OOyueHUs
OTIPEICIISAIOT, YTO OOydaromuecs: JOJKHBI 3HATh, TOHUMATh W JEMOHCTPHUPOBATH MO 3aBEPIICHUN
U3YYEHHUS TUCIUIUINHBI.
s popmMupoBaHus, KOHTPOJISI M OIEHKH PE3yJIbTaTOB OCBOCHHS y4EOHOW TUCITUILIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEPONPHSITHIA, COTJIACOBAHHBIX C pe3y/IbTaTaMu 00y4deHHs U chopMyInpoBaHHBIX ¢ yaeToM OI'OC
COO (mpeametnbie pe3ynbtarhl o aucturuinae) 1 GI'OC CIIO.

Ne OK | Moayas/Pa3znen/Tema | Pe3yabrat o0yuenust Trmer OUCHOTHBIX
MeponpusTHii
| | OcHoBHOE coiep:kaHue
1 Pasien 1. OcHOBLI ®opmyanpoBath 0a30Bble
TP TR NOHATHS U 3aKOHbI
XUMUH
1.1 [OK 01 |CtpoeHnue aToMOB CocraBnats xumuueckue |Tekyuuii KOHTPOJIb:
XUMHUYECKHX (bopMyIJBI COEIMHEHUI B (— OLeHKa BBITIOJTHEHHS
3JIEMEHTOB ¥ IPUPOJA |COOTBETCTBUH CO CTENEHBIO |IPAKTHYECKUX paboT;
XUMHUECKOH CBSI3U OKHUCJIEHUS XUMHUYECKUX — YCTHBIH 0OIpOC;
9JIEMEHTOB, UCXOJS U3 — TECTHPOBAHHE;
BATICHTHOCTH 1 — OIICHKA PENIeHUs 3a/1a4;
ONEKTPOOTPULATENBHOCTH | renyvpHonornyeckuii
JTUKTAHT;,
— OLIEHKa BBINOJIHEHUS Keiic-
3aJaHuH.
IIpomexyTounas aTrecTanms:
— oughgepenyuposanublil 3auem
1.2 |OK 01 |I[Tepuonuueckuii 3akoH |XapakTepU30BaTh Texkymuii KOHTPOJIb:
OK 02 |u tabmuma JI.H. XHMHYECKHE DJIEMEHTBI B |— OIICHKA BBIITOJTHEHUS
Menneneesa COOTBETCTBHUH C UX MPAKTHYECKUX padoT;
II0JIOKCHHEM B — YCTHBII\/'I OIpoc;
TNIEPHOIMYCCKON CUCTEME |- TecTHpOBAHHE,
XUMHYECKHUX 3JIEMEHTOB — OLEHKa PELIeHNs 3a/at;
AW Menpeneesa — TEPMHMHOJIOTUYECKHI
JTUKTaHT;
— OLEHKa BBINIOJIHEHUS Keiic-
3aJaHul.
IIpome:xkyTouyHasi aTTecTanus:
— oughgepenyuposanublil 3auem
2 XapaKTepnsoBaTb THUIIbI KO]—[TpOJ‘[LHaﬂ paﬁoTa
Paspen 2. XHUMHYECKHX peaKkuui «CTpoeHue BemecTa u
XuMHYeCcKHe peakuumn
XHMHYeCKHe Peakium»
2.1 |OK 01 |Tumsl XuMHYECKUX CocraBnarh peakuuu Texkymuii KOHTPOJIb:
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OK 04 |peakuuit COEIMHEHHUS, PA3JI0KEHUA, |— OLCHKA BBITTOJHEHUS
oOMeHa, 3aMelIeHus, MPAKTUYECKHUX padoT;
OKUCIINTEIBbHO- — YCTHBIﬁ OIIpoC;
BOCCTaHOBUTEJIbHbBIE — TECTHPOBAHHE;
peaxKnuu — OLIEHKA PELIEHUS 3a/1aY;
— TEPMHUHOJOTUYECKUIN
JTUKTaHT;
— OIIEHKa BBINOJHEHHUI KEHcC-
3aaHUN.
IIpomexxyTouHAast aTTeCTANMS:
— Ougppepenyuposannbiii 3auem
2.2 DNeKTpoNIuTHYECKast CocTraBisATh ypaBHEHUS Texkyuuii KOHTPOJIb:
JUCCOLUAIUS 1 XUMHYECKHUX PEAKIINH — OllEHKa BBITIOJTHEHUS
MOHHBINA 00OMEH HMOHHOT0 0OMeHa ¢ IPaKTUYECKUX padoT;
y4aCTUEM HCOPraHHYCCKHUX |— YCTHI)If/'I OIIpoc;
BCIICCTB — TECTUPOBAHHUE;
— OLIGHKA pellleHus 3a/a4;
— TEPMUHOJOTUYECKUIN
JTUKTaHT;
— OIICHKA BBINIOJIHCHUS Keiic-
3aJIaHUH.
IIpomesxyTouHas aTTecTANMS:
— Ouppepenyuposannwiii 3auem
3 Paspnen 3. Crpoenue u |McciaenoBarh crpoenue u |KonTposabHasi pabora
cBOlicTBa CBOliCcTBa «CBoOJlicTBa HEOPraHUYECKUX
HEOPraHu4ecKux HEOPraHU4YeCcKUX BelleCTB)»
BeleCTB BeIeCTB
3.1 [OK 01 [Kmaccudukarnws, Knaccudumnuponats Texkymuii KOHTPOJIb:
HOMEHKJIaTypa u HEOpPraHMYECKHE BEIIECTBA |— OLEHKA BBITIOJTHEHUS
CTpPOCHHUE B COOTBETCTBUU C HX MPAKTHIECKUX PadoT;
HEOPraHUYECKUX CTpOEHUEM — YCTHBIi 0o1poc;
BCIICCTB — TECTHPOBAHUE;
— OIIEHKA PeIIeHUs 3a/a9;
— TEPMHMHOJIOTHYECKUI
JTUKTaHT;
— OIIEHKa BBINOJHEHUs Keiic-
3aJaHuN.
IIpomexxyTouHast aTTecTANMS:
— Ouppepenyuposanmwiii 3auem
3.2 |OK 01 |®usuko-xumuueckue |YcCTaHABIUBATh Texyummii KOHTPOJIb:
OK 02 (cBoiicTBa 3aBUCHUMOCTH (PU3HUKO- — OIICHKA BBITIOJTHCHUS

HCOPTaHNYCCKUX
BCIICCTB

XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA

KPUCTAJUTMYECKON PEIIETKH |_

MPAKTHYECKHUX padoT;

— YCTHBIH OIIPOC;

— TECTHUPOBAHUE;

— OIICHKA pelnieHus 3a1ay;
TEPMHHOJIOTUYECKU I
JUKTAHT;

— OLEHKA BBINIOJHEHUS KeKc-
3aJaHuN.
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IIpoMe:kyTOUHAsI aTTeCTAIUS:
— Ougppepenyuposanmwiii 3auem

3.3

OK 01
OK 02
OK 04

Nnentuduxarnuys
HEOPTaHUYECKUX
BEIIECTB

Uccnenosarts
KaueCTBEHHbBIC PEAKIINU
HEOPTraHUYECKHUX BEIECTB

Texkyuuii KOHTPOJIb:

— OIlIEHKa BBITMIOJTHEHUS
IPAKTUYECKUX padoT;

— YCTHBIH OIIPOC;

— TECTUPOBAHMUE;

— OLIEHKA pellleHus 3a]1a4;

— TEPMUHOJOTUYECKUIN
JUKTaHT;,

— OIIEHKa BBINOJHEHHUI KEHcC-
3aaHUN.

IIpome:xxyTOUHasI aTTECTAIUA:
— Ouppepenyuposannwiii 3auem

Paspnen 4. Ctpoenue u
CBOMCTBA
OPraHMYecKux
BellleCTB

HccaenoBatrb cTpoeHue u
CBOIICTBA OPraHHYeCKHUX
BellecTB

KonTpoJsbHas padora
«CTpoeHue u CBOMCTBA
OPraHMYecKuX BelecTB»

4.1

OK 01

Knaccudukanus,
CTpOEHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccupunuposars
OpraHMYeCKUe BELIECTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

Texkymuii KOHTPOJIb:

— OLIEHKa BBITNIOJIHEHUS
IPAKTHYECKUX padoT;

— YCTHBIH OIPOC;

— TECTUPOBAHUE;

— OLIEHKa pelleHus 3ajay;

— TEPMHUHOJIOTMYECKHI
JUKTaHT;

— OLEHKa BBINIOJIHEHUS Keiic-
3a/laHUN.

IIpomexyTouyHas aTTecTANMA:
— ouppepenyuposanmwiii 3auem

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYECKUX
COCITMHCHUH_

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

Texkymuii KOHTPOJIb:

— OIICHKA BBITIOJTHEHUS
NpaKTUYECKUX padoT;

— YCTHBIH OIIPOC;

— TECTUPOBAHME;

— OIICHKA PELICHUS 3a/1aY;

— TE€PMHUHOJOTUYECKHI
JUKTAHT;

— OLEHKa BBINIOJIHEHUS Keiic-
3aJaHuH.

IIpomexyTouynas aTrecTanms:
— Ouppepenyuposanmwiii 3auem

4.3

OK 01
OK 02
OK 04

Nnentuduxarnms
OpraHUYECKUX
BEIIECTB, UX 3HAYCHHUE
Y IPUMEHEHUE B
OBITOBOM U
MPOU3BOACTBEHHOMN

Uccnenosarts
Ka4eCTBEHHBIE PEAKLINHU
OPraHUYEeCKUX COCTUHEHUHN
OT/AEJIBHBIX KJIACCOB

Tekymuii KOHTPOJIb:

— OLEHKa BBIITOJIHEHUS
NpaKkTUYECKUX paboT;

— YCTHBIH OIIPOC;

— TECTUPOBAHME;

— OILICHKA PEILICHUS 3a/1a4;
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NEeSTeIbHOCTH — TEPMHUHOJOTUYECKUIN
YelioBeKa JTUKTaHT;
— OLEHKa BBINOJIHEHUs Keiic-
3a1aHU.
IIpomeskyTOoYHaAs1 aTTeCTAIIUSA:
— oughghepenyuposanuvlil 3auem
5 Pazjean 5. XapakTepu3oBaTh
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMOJAMHAMHUYecKHE |(PAKTOPOB HA PaBHOBecHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHUY€eCKHX
NMPOTEKAHUSA peakuuii
XHUMHYECKHX pPeaKkuuid
5 |OK 01 |CkopocTh xuMu4ecKkuX |XapakTepu3oBaTrh BiausHHe |TeKymmii KOHTPOJIb:
OK 02 |peaknuil. XUMHUYECKOE |KOHILIEHTpAIUH — OIICHKA BBIIIOJIHEHUS
paBHOBECHE pearupyrolux BEIECTB U |IPaKTHYECKHUX PaboT;
TEMIICpATyphbl HA CKOPOCTh |— YCTHI)If/'I OIIpoc;
XUMHYECKHUX PEeaKIIHii — TECTHpOBAHHE;
XapaxkTepu3oBaTh BIUSHUC | oregka peLIeHNUs 3a1a4;
W3MEHEHHUS KOHIEHTpAlluu TePMUHOOTHYECKHii
BEIIECTB, PEAKIHH CPEIIBI M | fypyerapry:
TCMICPATyphbl Ha CMCIICHNC)_ j1opka  BhImONHEHHMS  Kelic-
XHMHYECKOTO PABHOBECUS | 3o 1o pmris
IIpomexyTouHas aTrecTanms:
— Ougppepenyuposannwiii 3auem
6 HccnenoBatb HCTHHHBIE
Pa3nen 6. PacTBopbl  |pacTBOPBI € 3aJaHHBIMH
XapaKTepUCTUKAMM
6.1 |[OK 01 |ITonsitue o pactBopax |Paznuyarh ucTuHHBIE Texkylmui KOHTPOJIb:
OK 02 pacTBOpHI — OIICHKA BBITIOJTHEHUSI
MPAKTHYECKUX padoT;
— YCTHBIM OIPOC;
— TECTUPOBAHME;
— OIICHKA PeIlIeHUs 3a/1ay;
— TEPMHHOJOTHYECKHUI
JTUKTAHT;,
— OIICHKA BBITIOJHEHUS Keic-
3aJaHul.
IIpome:kyTouyHasi aTTecTAlUA:
— oughgepenyuposanublil 3auem
6.2 |OK 01 |HccnenoBanue cBoiict |HccnenoBars husnko- Texkymuii KOHTPOJIb:
OK 04 [pactBOpOB XUMHUYECKHE CBOWCTBA — OILIEHKa BBITTOJTHEHUS

HUCTUHHBIX PaCTBOPOB

MPAaKTHYECKHUX padoT;

— YCTHBIM ONpOC;

— TECTHPOBAHHUE;

— OIICHKA pPeUIeHus 3a/1ady;

— TEPMHUHOJOTHYECKUI
JIUKTAHT;

— OIICHKAa BBINOJHEHUs Kekc-
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3aJaHul.
IIpomeskyTOo4YHaAs1 aTTeCTAIIUSA:
— oughghepenyuposanublil 3auem

IMpoge

CCUOHAJIbHO-OPUECHTUPOBAHHOE COACPKAHUEC (conepmafme MPUKJIATHOTO MO)Iy.J'Iﬂ)

Pa3zpen 7.

Xumus B ObITY B
NMPOU3BOJACTBEHHOM
JAeATEIbHOCTH
YeJI0OBEKA

OneHuBaTh MOCJAEICTBHA
OBLITOBOH H
NMPOU3BOACTBEHHOM
JeSITeILHOCTH YeJI0BEKAa
¢ MO3MIUH
3KO0JIOTNYeCKOM
0e30macHOCTH

3ammTa Keiica (C yueTom
Oyayuueil mpogeccuoHaJIbHOM
JIesITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

XuMus B OBITY H
MPOU3BOJACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa

O11eHUBATH MTOCIICACTBHSA
OLITOBOH U
MPOU3BOJACTBEHHOM
JIESITEILHOCTH YCI0BEKA C
MO3UIINH YKOJIOTHUECKOU
0e30macHOCTH

Texkyuuii KOHTPOJIb:

— OIIeHKa BBITIOJTHEHUS
IPAKTHYECKUX padoT;

— YCTHBIH OIPOC;

— TECTUPOBAHUE;

— OILIGHKA pelleHus 3ajay;

— TEPMUHOJOTUYECKUIN
JTUKTaHT;

— OIICHKAa BBINIOJHEHUSI Kelc-
3aJIaHUH.

IIpoMe:kyTouHasi aTTeCTALUSA:
— Ouppepenyuposannwiii 3auem
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