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Pa6ouas mporpamma yue6Horo npeamera OYIIL.10 XUMUSA pazpaboTtana
Ha OCHOBE TPeOOBAHMUIA:

denepanbHOrO0  rOCYIapCTBEHHOIO  00pa3oBaTelibHOrO  CTaHAapTa
cpenHero ooOiiero o0pa3oBaHUs, YTBEPKICHHOTO MpHKazoM MuHuctepcTBa
oOpazoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 . Ne 413 (nanee
— @®Iroc COO0), denepanbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTEIbLHOIO
CTaHJapTa CpeaHero mnpodecCHOHAIBHOrO 00pa3oBaHUsl MO CHEIUATbLHOCTH
08.02.14 Oxcrutyarauuss u  0OCHY>KMBAaHHE MHOTOKBAPTHUPHOTO  JIOMA,
YTBEP)KIAECHHOIO IpUKa3oM MuHHCcTepcTBA NIpOCBelleHus Poccuiickon
®eneparun ot 12.12.2022 Ne 1097(nanee — ®I'OC CIIO), Ha oCHOBaHUU
nonoxkeHuit denepanbHoll 00pa3zoBaTeIbHOM MPOTPaMMBI CPEIHETO OOIIETO
0o0pa3oBaHUsA, YTBEPXKJICHHOW NpuKazoM MUHHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®epeparuu ot 18.05.2023 Ne 371, ¢ yyeroMm mnoiy4aeMoit
CHEUUATIBbHOCTH.



1 OBIIASI XAPAKTEPUCTUKAPABOYEM ITPOI'PAMMOBI
YUYEBHOI'O IPEJMETA
OVII.10 Xumus

1.1 ObiacTh npuMeHeHus padoyeil MporpaMMbl y4e0HOT0 npeaMera

Pabouas mporpamma yde6Horo mpeamera OVYIL.10 Xwumus sBisercs
4acThI0 0011€00pa30BaTEIbHOTO IUKJIAa 00pa30BaTEIbLHON MPOrpaMMBbl CPETHETO
podeCcCHOHATBHOTO 00pa30BaHUsI — MPOTPAMMBI MOJTOTOBKU CHCIIHATHCTOB
cpenero 3BeHa (manmee - IIIICC3) mo CIIELIMAIBHOCTU  CPEIHETO
npodeccruonanbHoro odopazosanus 08.02.14 Dxcruryaramnus U 00CTy)KUBaHUE
MHOTOKBAapTUPHOTO JI0Ma

1.2 MecTto yueOHOro mpeaMeTa B CTPYKType 00pa3oBaTeibHOM NPOrpaMMbl

[Mukin O061eoOpa3oBaTeabHbIN
[Tpoduinb TexHOmornyecKkumn

[TpenmeTHas 06macTh EcTecTBeHHO-HayYHbIE TPEAMETHI
VYpoBeHb U3ydeHust y4eOHOro npeamMera | 0a30Bbiid

+00s13aTeNbHbINA Y4eOHbII mpeaMeT [ onoIHUTebHBIN YUeOHBIN TpeIMeT

Peanuzanus conep:kanust yaeOHOro MpeaMeTa npeIrnoiaraeT CooIoaeHe
IIpUHLOUIIA OPEEMCTBEHHOCTH MO OTHOWICHHIO K COACp:KaHUIO Kypca OVIIL.10
XUMMUS Ha CTYTIEHH OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

B To0 xe Bpems yueOHbII mpeamer OVILIO XWMWUSA s

npodeccuoHaNbHBIX oOpa3oBaTebHbIX OpraHu3alui oOnamaer
CaMOCTOSITENIbHOCTBIO U LIEJIbHOCTBIO.

Pabouass mporpamma yudeOHoOro mnpeamera OVYILI0O XWUMHWSI umeeT
MEXIIPEMETHBIE CBSI3M C OO0Ie00pa30BaTeIbHBIMU YUECOHBIMU TpPEIMETaMHU
¢u3mka, OWoNOrus, MareMaruka W TPOo(eCcCHOHANBHBIMU JUCIUTIIMHAMU
DKOJIOTHSI.

N3yuenne ydebHOro mpeaMera OVILI0 XUMHWS  3aBepiiaeTcs
MPOMEXYTOYHON arrectanueii B (opme auddepeHurpoBaHHOTO 3a4éTa B
pamkax ocBoeHus [IIICC3 na 6a3e ocHOBHOTO 00111eT0 00pa30BaHuUs.

1.3 O0bém yueOHOro mpeamMera u BUAbl y4eOHOM 1eATEIbHOCTH



Bun yuebHoM nesTe1bHOCTH

O0BeM JacoB

BCETroO

U3 HUX

npo¢eCcCHOHAIbHOHANIPABICHHOE
cofiepKaHHe

(mpuKIaHONW MOMYJB), B hopMe
MPAaKTUYECKON MOATOTOBKH

O0Bem oOpa3oBaTebHOM
nporpaMmbl yueOHOIo npeamMera
(BCero), B TOM 4HCIIC

42

O0bem  pabGorpl  oO0yyawIIMXCA  BO
B3aHUMOJEICTBHH C MpenojaBarejeM 10
BH/IaM Y4eOHbIX 3aHATHI:

40

YPOKH

40

16

MPAaKTUYCCKUC 3aHATUA

nabopaTOpHBIC 3aHATUS

KOHCYJIbTallUn

JIEKIIUHA

CEMHUHAPBI

CamocrosiTesibHas padoTa
oGyuaromerocs':

IIpomexyTouHass arrectauusi B Qopme
TuQepeHIIMPOBaHHOTO 3a4eTa




2 INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O
IHPEIMETA

B pamkax mnporpammbl  ydeOHOTO mpeamera OVILIO XUMHUSA y
oOydaromuxcsi (GOPMUPYIOTCS CIAEAYIOIIUE JIUYHOCTHBIE pe3ynbrarsel (JIP),
MeTranpeaMeTHole  pesynbratbl (M), npenmetrnesie  pesynbrarel (1),
onpexaenenusie ®I'OC COO:

2.1 JImyHocTHBIE pe3yabsTarhl, onpeaejeHnsie PI'OC COO:

['paxxnanckoe BOCIUTaHUE JIPraB.1

[TaTproT4eckoe BOCIMTAHUE JIPuB.8, JIPnB.9

DCTETUYECKOE BOCIIUTAHUE JIP3B.16

dusnyeckoe BOCIUTaAHUE JIP$B.20, JIPHB.22

TpynoBoe BocuTaHue JIPTB.24, JIPTB.26
DKOIOTrMYE€CKOE BOCIIUTAHE JIP>xB.27, JIP3xB.29, JIP3kB.30
[{eHHOCTH HAayYHOTO TO3HAHUSA JIPun.32, JIPun.34

2.2 MeranpeaMeTHbIe pe3yJbTaThl:

2.2.1 OBnaneHue yHHBEPCAIbHBIMU YYEOHBIMH I1O3HABATEIbHBIMU
EUCTBUSIMU:

a) 6a30BbIE JTIOTUYECKUE JESHCTBUS M1, M2, M3, M4, M5, M6
0) 0asoBele  uccienoBarenbckue| M7, M8, M9, M10, M11, M12, M13,

JICUCTBUS M14, M15, M17, M18, M19, M20

B) pabota ¢ undopmaruen M21

2.2.2 OBnajieHne yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JACHCTBUSMU:

a) oOIIeHne M28, M29, M30

0) coBMecCTHasl IeSITEHbHOCTD M31, M32, M33, M34, M35, M37

2.2.3 OBnajieHue yHUBEPCAIbHBIMU PETYIISITUBHBIMU 1€UCTBUSIMU:

a) caMOOpraHu3aIus M38, M39, M40, M41, M42, M43,
M44

0) CaMOKOHTPOJTH M45, M46, M47, M48




B) SMOIIMOHAJIbHBIN MHTEIIJICKT M49, M50, M51, M52, M53
I') IpUHATHE ce0s U JPYTUX JIFOIEH M54, M55, M56, M57

2.3 IIpeameTHBbIE pe3yabTaThbl:

I1.1 chopMupOBaHHOCTD MPEACTABICHUI: O XUMUYECKON COCTaBISIONIEH
€CTECTBCHHOHAYYHOM KAapTUHBI MHpPA, POJIM XUMHH B TO3HAHUM SIBICHUUN
npupoabl, B (OPMHPOBAHWM MBIIUICHUS U KYJIBTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOUM [JIsi pelIeHUs MPAKTHYECKUX
3a/1a4 U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOTHOM CpENE;

[1.2 B1ageHue cUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIFOUAET:
OCHOBOIIOJIATAIOIIUE TOHATUS (XUMHYECKUI SJIEMEHT, aToM, DJIEKTPOHHAs
obojouka aroma, S-, p-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJa,
BAJICHTHOCTh, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJIADHAs Macca, MOJISIPHBIM OO0BEM, YIJIEPOAHBIN CKEJET,
(hyHKIMOHAIBHAS TPy, paJidKail, U30MEpHUs, U30MEPhI, TOMOJIOTUUECKUN P,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOI- M a30TCOIAEPKAIIME COEAUHEHMUS,
OMOJIOTMYECKH aKTUBHBIE BeUIECTBA (YIVIEBOIbI, KUPBI, OEJIKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJSIPHBIE  COEAUHEHUS,
KpUCTaNINYeCcKas peleTka, THUIIbI XUMHUYECKHUX peakuui
(OKHCITUTENbHOBOCCTAHOBUTEIIbHBIC, 3K30-U  SHJOTEPMUYECKHE, PEaKIUU
HMOHHOTO 00MEHa), pacTBOP, MEKTPOJIUTHI, HEITIECKTPOIUTHI, SIECKTPOTUTHIECCKAS
JIMCCOLIMALINS, OKUCIUTED, BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKOW pEaKIuu,
XUMUYECKOE PAaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOPUSI XMMUUYECKOTO CTPOCHHUS
oprannueckux BemiectB A.M. bBytiepoBa, Teopusi 3IEKTPOIUTHYECKON
nuccounannu, nepuogndeckuit 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUSA
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM SI3BIK XUMHH, (PAKTOJIOTrHYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJYYCHHH U O€30MaCHOM HCIIOIh30BAHUU
BOKHEUITUX HEOPTraHWYECKMX U OPraHMYEeCKUX BEMIECTB B OBITY U
MPAKTUYECKOU IEeSITEIbHOCTH YEJIOBEKA;

[1.3 copmMupoBaHHOCTH YMEHHI BBISBIATH XapaKTepHBbIC MPU3HAKU U
B3aUMOCBSI3b U3YUCHHBIX MOHITUH, MPUMEHSATH COOTBETCTBYIOIINE TOHSATHS TIPH
OINMCAHUU CTPOCHUS U CBOMCTB HEOPTAHUYECKUX U OPraHUYECKHUX BEIIECTB U UX
MPEBPAILICHU; BBISBISATh B3aUMOCBSI3b XUMUUYECKUX 3HAHUW C MOHSATUAMH U
MPEACTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;



[1.4  chopmupoBaHHOCTH YMEHHH  HCIOJNB30BATH HAUMEHOBAHUS
XUMUYECKUX COCAMHEHUH MEXKIYHAPOIHOIO CO03a TEOPETUYECKOM U
NPUKJIAAHON XMMUU U TPUBUAJIbHBIC Ha3BAHUS BAKHEUIIUX BEIIECTB (ITHUJIEH,
aleTWwieH, TIHlepuH, (eHon, GopManbaerua, yKCycHash KHUCIIOTa, IVIMIUH,
YIrapHbIA T'a3, YIJIEKUCIIbII T'a3, aMMUAaK, ralleHas U3BeCTh, HETaleHas U3BeCTb,
NUThEBAs Ccoda U JAPYTUX), COCTaBIATH (OPMYJIbl HEOPTraHHUYECKHX U
OpraHMYeCKHUX BEIECTB, YPaBHEHHUS XUMUYECKUX pEaAKIUH, OOBSICHATH HX
CMBICII; TIOATBEPXKJIaTh XapakKTEpHbIE XWMHUYECKHE CBOMCTBAa BEIIECTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU M 3aIUCAMH YPABHEHUM XHMHYECKHX
peaxkuuii;

I1.5 chopmupoBaHHOCT, yYMEHHUH YyCTaHABIWBATh MPUHAICIKHOCTD
W3YYEHHBIX HEOPraHMYECKUX W OPraHWYeCKUX BELIECTB K OIPEAEIICHHBIM
KJlaccaM M TpylIaM COEIWHEHUMN, XapaKTepHu30BaTh UX COCTAaB M Ba)KHEUIIUE
CBOMCTBA; OMNpENENSITh BHABl XMUMHYECKUX CBsi3ed (KOBaJICHTHAsl, WOHHAf,
METAJUIMYECKasi, BOJOPOAHAS), THUIbl KPHUCTALNIMYECKHX PEUIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUUYECKUE PEAKIUU;

[1.6 BnajeHre OCHOBHBIMM METOJlAMU HAy4YHOIO MO3HAHUS BEIECTB U
XUMUYECKUX SIBJIEHUH (HaOII0neHe, U3MEepEeHUe, SKCIIEPUMEHT,
MOJICJIMPOBAHMUE);

I1.7 chopMupOBaHHOCTH YMEHUN MPOBOAUTH PACUETHI MO XUMUYECKUM
dbopMynaM U ypaBHEHUSM XHMMHYECKUMX pPEAKIHU ¢ MCIOJIb30BAHUEM
(Gu3MUEeCKUX BEJIIMYUH, XapaKTEPHU3YIOMIMX BEHIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS ) Ta30B, KOJIWYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XMMHWYECKUE 3HAHUS I NPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHUEM;

I1.8 copmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBITOJIHATH XUMUYECKUN
AKCIIEPUMEHT (MpEBpalleHUs] OpPraHWYeCKUX BEIIECTB MpU HarpeBaHUU,
NOJlyYeHHE HTHJIEHA U M3YyYEHUE €ro CBOMCTB, KaueCTBEHHbIC pPEaKlUMU Ha
anbJeruabl, KpaxMad, YKCYCHYIO KHCIOTy; JeHaTypanusi O€lKoB Ipu
HarpeBaHuU, [[BETHBIC PEaKLUU OEJIKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
ONPENENITh CPEAY BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIUMU Ha cylbdar-,
KapOOHAaT- W XJOPWUJ-aHUOHBI, HA  KAaTMUOH  AaMMOHHMS;  pELIaTh
JKCIIEpUMEHTANIbHbIE 3ajauun 1o TeMam "Meramnel" u "Hemetamisl") B
COOTBETCTBUM C TIPAaBWIAMHM TEXHUKMA O€30MacCHOCTH TMpH OOpAaILEHUU C
BELIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM; MPEJACTABIATh PE3YJAbTaThl
XUMHUYECKOTO SKCIEPUMEHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOILIUX
peakuuii 1 GopMyIMpPOBaTH BHIBOJBI HA OCHOBE ATUX PE3YJbTATOB;

I[1.9 chopMUpOBaHHOCT YMEHHS  AHAIU3UPOBATH  XUMHUYECKYIO
MH(pOpPMAIUIO, MOJly4aeMyl0 W3 pPa3HbIX HCTOYHHMKOB (CPEICTB MacCOBOU
uHpopmaluu, cetb UHTEpHET U Apyrue);



I1.10 chopmMupoBaHHOCTH YMEHHUI COOMIOAATHh MPaBUJA HKOJOTHUYECKH
11e1€CO00Pa3HOTO TOBENCHUS B OBITY M TPYIOBOM IEATENBHOCTH B LEJSIX
COXPaHEHMsI CBOETO 3/I0POBbSl U OKPY>KAIOIIEeH MPUPOTHON Cpelibl; YUUTHIBATh
OMAacCHOCTh BO3/JCMCTBUS HA KUBbIE OPraHU3MBbI OIPEACIICHHBIX BEIIECTB,
MOHUMAs CMBICIT TTOKa3aTes MpeeIbHOM JOMYCTUMON KOHIICHTPALINH;

IL.11 nst oGyvaromuxcs ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS:
c(hOpMUPOBAHHOCTh YMEHHSI MPHUMEHSTh 3HAHUSA OO0 OCHOBHBIX JIOCTYITHBIX
METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUH;

I1.12 nnst cnenbiX U cnaboOBUIAIIUX O0yYaroIuXxcs: ¢ OPMUPOBAHHOCTD
YMEHHMSI UCIIONIb30BaTh pelbepHO TOUEUHYIO cucTeMy obo3Hadenuii JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (OPMYIL.

OcBoenue coaepxkanus yudeOHoro mnpeamera OVYIL10 XUMUA
oOecrniedrBaeT (HOPMUPOBAHNE U PA3BUTHE YHUBEPCAIBHBIX YUEOHBIX IEUCTBUN
B KOHTEKCTE MPEEMCTBEHHOCTU (POpMHUpOBaHMS OOIMIMX U MPOdhecCHOHATbHBIX
komrmieTeHimii: OK 1, OK 2.



3 COAEPKAHUE YYEBHOTI'O ITPEIMETA

Pazgea 1. Opranuyeckasi XuMus.

Tema 1.1. Teopemuueckue 0CHOBbL OP2AHUYUECKOU XUMUU.

[Ipenmer opraHn4eCKOM XUMUU: €€ BOSHUKHOBECHHE, PA3BUTUE U 3HAYCHUE
B NIOJIYYEHUHN HOBBIX BELIECTB U MaTepHasoB. Teopus CTPOEHUSI OPraHUYECKUX
coenuHeHud A.M. bBymiepoBa, ee OCHOBHbIE TMOJNIOKEHUA. CTPYKTypHBIE
(dbopMyIbl OpraHnuecKuX BemecTs. [ oMmonorus, nsoMepusi. XUMHUYECKas CBS3b B
OPTraHUYECKUX COCTMHEHUSX - ONUHAPHBIE U KPATHBIC CBS3U.

[IpencraBnenue 0  KiIaccupuKalMMd  OpPraHUYEeCKHX  BEIIECTB.
HomenknaTtypa opranuueckux COeIMHEHUH (CucTeMaTH4eckasi) 1 TPUBUAJIbHbBIE
Ha3BaHUs BaXKHEUIINX PEACTABUTEINICH KIACCOB OPTaHUYECKUX BEILIECTB.

IKCnepumMeHmainbHvle Memoovl U3YUeHUsl 8euecms U Ux NpespaujeHuli.
O3HAaKOMJIEHHE C OOpa3llaMHi OpPraHMYEeCKHUX BEIIECTB W MaTepualaMH Ha UX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJ] OPraHMYECKUX BEIIECTB, HAOIIONEHHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKUX
BEILIECTB MPY HArPEeBaHUM (ILJIaBJICHUE, OOYITIMBAHUE U TOPEHHE).

Tema 1.2. Yzneeo000poowi.

IIpogeccuonanvro-opuenmuposanHoe cooeporcanue:

Anxanvl: cocmas u cmpoenue, comono2uveckui pso. Meman u sman -
npocmetiuiue npedcmasument AJKaHo8. guaudeckue u XumuyecKue ceoucmasd
(peakyuu 3amewjeHusi U 2O0peHUs), HAXOHCOeHUue 8 npupooe, HNoJy4YeHue u
npumeHeHrue.

AJIKEHBI: COCTaB U CTPOSHUE, TOMOJIOTUYCCKUN PsiI. DTUJICH U MPOTTHJIEH -
MPOCTEHIINE MPEICTABUTEIN aKEHOB: (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATAIIMH, OKUCICHUS U
MOJTUMEPU3AIIIH ), TIOTYUYEHHE U TPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u metmnOyTtaauen-1,3: cTpoeHue, BaKHEHIIINE
XUMHUYECKHE CBOWCTBA (peakius moaumepusanun). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHHA Psi.
AneTuneH - MNpPOCTEUIIMM NPENCTABUTENb AJKMHOB: COCTaB, CTPOEHUE,
duznueckne W XUMHYECKHME  CBOWCTBAa  (peakmuW  TUAPUPOBAHUA,
raJloreHUPOBaHUs, TUPATAIIUHN, TOPEHHS ), TOTyUYEHUE U IPUMEHEHHE.

IIpogpeccuonanvro-opueHmuposanHoe cooepircanue:

Apenvl. benzon: cocmas, cmpoenue, gusuueckue u XumuyecKue ceoLcmaed
(peakyuu 2an02eHUpPoOBaHUs U HUMPOBAHUS), NONYYEHUEe U NpUMEHeHUe.
Toxcuunocmv  apenog. [enemuueckas c6a3b  MeHcOy —Yene8000poOaMU,
NPUHAONIEHCAUUMU K PAZTUYHBIM KIACCAM.

Ilpupoonvie ucmounuku yaneeo0opooos. llpupoouvlii 2a3 u nonymHie
HegpmsHwvle 2azvl. Heghmo u ee npoucxoscoenue. Cnocodvl nepepabomiu Hegpmu.:



nepezoHKa, KpeKuHe (mepmuyeckuu, xamaniumuyeckuil), nuponus. Ilpooyxkmuol
nepepabomku Hegmu, UX NpPUMeHeHue 8 HNPOMbIUIEHHOCMU U 6 Oblmy.
Kamennwiii yeons u npodykmsi e2o nepepabomxiu.

IKCnepumMenmanbHvie Memoovl U3YUeHUsl 8euecms U Ux NpespaujeHuls.
O3HAaKOMJIEHHE C oOOpasllaMM IUIACTMACC, Kay4yKOB M PE3UHBI, KOJUICKIIUU
"Hedbts" wu "VYroms", MoaeaupoBaHuE MOJIEKYJI  YIVIEBOAOPOAOB U
raJloTeHONPOU3BOHBIX, TPOBEICHUE MPAKTUYECKOW pPaOOTHI: MONTydeHHE
ATUJIEHA U U3YUYEHHUE €T0 CBOMCTB.

Pacuemnvie 3a0auu.

Borunicnenusi mo ypaBHEHHIO XMMHMYECKOW peakiuu (Macchl, o0bema,
KOJIMYECTBA UCXOTHOTO BEILIECTBA UJIH MPOIYKTA PEAKIUH 110 U3BECTHBIM Macce,
00BbEMY, KOJINYECTBY OAHOTO U3 UCXOAHBIX BELIECTB WUJIM IPOAYKTOB PEAKIIHH).

Tema 1.3. Kucnopoocooepicaujue opzanuueckue coeOuHeHus1.

IIpogeccuonanvro-opuenmuposanHoe cooeporcanue:

lIpedenvHvie oonHoamomuvlie cnupmsl. Memanon u 3mauon: cmpoeHue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu ¢ aKmueHbIMU MemallaMu,
2A/102eHO0B000POOAMU, 20peHue), npumeHeHue. Booopoouvie cea3u mexncoy
MOJleKylamu cnupmos. /leticmeue Memanona u SmaHoila Ha OPeaHusm 4elosexd.

Mnocoamomnvle cnupmoel. OMuieH2IUKONL U 2TUYEPUH: CIMPOEHUe,
Qusuyeckue u Xxumuueckue ceoUCmea (83aumooleticmseue Cco Wer0YHbIMU
Memaniamu, KauecmeernHas peakyus Ha MHO20amoMHble cnupmsl). [leticmeue
Ha opeanusm yenogexa. llpumenenue enuyepuna u 5muieHeIuKoNs.

deHon: cTpoeHHE MOJEKYIbl, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [lpumenenue gpeHona.

Anpaerunpl. dopmaniblierusi, aneTalblIerua: CTpoeHue, (u3nuecKue u
XUMHUYECKHE CBOMCTBA (PEaKIUy OKUCICHNUS U BOCCTAHOBIICHUS, KAUYECTBEHHBIC
pEaKIm), MOy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpENeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAs U
YKCyCHasi KHCJIOTBI: CTpOEHUE, PU3NYECKUE U XMMUYECKHUE CBOMCTBA (CBOWCTBA,
oOmme Juisi Kjacca KHCIOT, peakuuss JSTepuduKaluu), MOoIydYeHUue U
npuMmeHenre. CTeapuHOBasi U OJIEMHOBASI KMCIIOTHI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KUCTOT. Mblla KaK COJIM BBICIIUX KaPOOHOBBIX KUCIIOT, KX MOIOIIIEE
JICHCTBHE.

Cnoxnble 3(puUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KUCHOT. [waponus
coxHBIX 3QupoB. Kupsl. ['vaponus xupos. [IpumeHnenue Kupos.
buonornueckas posb )KHpPOB.

VYrneBompl:  cocTaB, KjacCUpUKANMSA — yDIEBOAOB (MOHO-, 1U- H
noyiycaxapuabl). [JOko3a - MpoCTEeHIIMii MOHOcaxapua: OCOOEHHOCTH
CTPOCHHUSI MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBUE C
ruapokcuom Meau(Il), okuciaenrne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
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BOCCTAHOBJICHUE, OPOXKEHUE TIIIOKO3bI), HAXOXKICHUE B MPUPOJIE, IPUMEHEHHE,
ouonornueckas poib. DorocunTe3. PpyKTO3a KaK H30MEP [IIFOKO3BI.

Kpaxman u nemnronosa Kkak npupoHble noaumepsl. CTpoeHue Kkpaxmania u
LeJToNo3bl. PU3MYeckne M XUMHYECKHE CBOMCTBA Kpaxmaya (TUApPOIIU3,
Kau€CTBEHHAsl PEAKIUS C HOJIOM).

OKCnepumMeHmanbHvle Memoobl U3VHEHUs. 8eUjecms U Ux NpespaujeHuls:
IPOBEACHNUE, HAOIONECHNE U ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHBIE PEAKLIUHA OJHOATOMHBIX CIUPTOB (OKHUCIEHUE 3TaHOJa
okcusioM menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBUE IVIMIIEpPUHA C
runpokcugoM Meau(Il)), ampaerngoB (OKHMCIEHME aMMHUAUHBIM PacTBOPOM
okcuaa cepebpa(l) m rumpoxcumom memnu(ll), B3amMomeiicTBre Kpaxmana C
MOJIOM), TPOBEIEHUE MPAKTUYECKONM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuemuvie 3a0auu.

Borunicnenuss mo ypaBHEHHIO XMMHMYECKOM peakiuu (Macchl, o0bema,
KOJINYECTBA UCXOHOTO BEIIECTBA UM ITPOLYKTa PEAKLUH 110 U3BECTHBIM Macce,
00beMY, KOJIMYECTBY OJJTHOTO M3 HCXOJHBIX BEIIECTB MU MPOTYKTOB PEAKLIUN).

Tema 1.4. A3omcoodeprcawgue opeanuyeckue cOeOUHeHUs.

AMUHOKUCIOTBI ~ Kak  amM(OTepHbIE  OPraHUYECKUE  COCTUHECHHUS.
®u3znyecKkue U XUMHYECKHME CBOMCTBA aMUHOKUCIOT (Ha MpPUMEpPE MIMLHHA).
buonornyeckoe 3HaueHne aMMHOKHCIIOT. [lenTuabl.

benku kak mpHUpOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OeKOB. XMMUYECKHUE CBOMCTBA OEIIKOB:
TUIPOJIN3, IEHATYypalsl, Ka4YeCTBEHHBIE PEaKIMU Ha OEJIKU.

IKCnepumMenmanbHvlie Memoovl U3y4eHusl 6euiecms U ux npespaujeHui:
HAOIOIEHNEe M OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeIKOB
MIPY HarpeBaHUU, I[BETHHIE PEAKIIUU OEIIKOB.

Tema 1.5. Bvicokomonexkynapusie coeOuHeHus1.

lIpogheccuonanvro-opuenmuposannoe cooepoicanue:

OcHosHble noHAMUS XUMUU 8bICOKOMOLEKVISAPHBIX COCOUHEHUN. MOHOMED,
noaumep,  CMPYKMYpPHOE  36€HO, CMeneHb  NOIUMEPU3aAyUuU,  CPeoHss
monexynsapuas macca. OcCHOBHble MemoObl CUHME3A BblCOKOMOLEKYIAPHBIX
coeouHeHull - NoIUMepu3ayuUs U NOJUKOHOEHCAYUsL.

DKCcnepumMenmanbHvlie Memoovl U3YYeHUsl euwecms U Ux NpespaujeHuls.
O3HAaKOMJIEHHE ¢ oOpasmamMu TPUPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4qyKOB.

Pasnen 2. O01mas n HeopraHu4yeckass XuMHms.

Tema 2.1. Teopemuueckue ocHo6bl Xumuu.

11



XuMHu4YecKui 31eMeHT. ArtoMm. fnpo aroma, H30TONBL. DJIEKTPOHHAs
00010uKa. DHEPreTUYECKUE YPOBHU, MOIYPOBHU. ATOMHBIE OpOUTaNH, s-, p-, d-
anieMeHTbl. OCOOEHHOCTH PACTIPECIICHUS] DIIEKTPOHOB M0 OpOUTAIISIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB.

[Tepronnueckuit 3akoH U [leprognueckas ciCTeMa XUMHYECKUX AIIEMEHTOB
J.1. MenneneeBa. CBsA3b NEpUOINYECKOrO 3aKkoHa U [lepronnyeckoil cucTeMbl
xumuueckux aeMeHToB .M. MenaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHYECKHX OJJIIEMEHTOB M
00pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEHIECTB IO TpynmnaM M IMEepUoOAaM.
3HauCHHE NEPUOAUYECKOTO 3AKOHA B PA3BUTUH HAYKH.

CrpoeHue BemecTBa. XHMHUYECKas CBsA3b. BHAbI XUMHYECKOW CBSI3U
(KoBajieHTHas HEMOJIIPHAS U MOJIsIpHAas, HOHHAs, MeTajuindeckas ). MexaHu3mMbl
oOpazoBaHus KOBAJICHTHOM XAMHUYECKOU CBSI3U (oOMeHHBII u
JTOHOPHOAKIIETITOPHBIH ). Bonoponnas CBSI3b. BaneHTHOCTB.
DIEeKTpOOTPULATENBHOCTh. CTeNEHb OKUCIIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYASIpHOTO W HEMOJIEKYJSIDHOTO CTPOEHUSA. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEUIECTBA. [HIBI  KPUCTAJUIMYECKUX  PELIETOK.
3aBUCHUMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTAIUINYECKON PEILIETKH.

[lonaTHe 0 AUCHEPCHBIX cUCTEMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10515 BEIeCTBa B pacTBOpE.

Knaccudpukanuss  HEOpraHMYECKMX  COCAMHEHMI. Homenknarypa
HEOPraHMYECKUX BEIIECTB. [eHeTnueckass CBA3b HEOPTAaHMYECKUX BEILECTB,
MPUHAIIEKAIMX K PA3JIMYHBIM KJIACCaM.

Xumuyeckass peakuus. Kiaccudpukanus XUMHYECKHUX peakluid B
HEOPraHMYECKON M OPraHUYECKON XUMHUHU. 3aKOH COXPaHEHHUsI MacChl BEILIECTB,
3aKOH COXPAHEHUS U IPEBPAIICHUS YSHEPTUU ITPU XUMUUYECKUX PEAKIIHIX.

CKOpOCTh peakiinu, €€ 3aBUCUMOCTh OT Pa3IndHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSIOLUIME HA COCTOSHHUE
xumudeckoro pasHosecus. [ Ipunnun Jle [larense.

IIpogeccuonanvro-opuenmupoganroe cooepicanue:.

Onekmponumuyueckas ouccoyuayusi. Cunohvie u ciadvle 21eKmpoumol.
Cpeda 600HbIX pacmeopos eeuyecma: KUC1as, HeumpanibHas, Welo4Hasl.
Peaxyuu uonnozo obmena.

OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCnepuMeHmanbHble Memoobl U3VUEeHUsl 8eulecms U UX NpespaujeHuls:
neMoHctpanus Tadaui "Tleproguyeckas cucTeMa XMMU4YeCKuX 3aementoB J1.1.
MeHneneeBa", uzyueHrue Mojeel KpUCTAIUTMYECKUX PEIIeTOK, HaOIONeHUE U
OMKMCaHUE JIEMOHCTPALMOHHBIX U JA0OPATOPHBIX OMBITOB (pa3ioKeHue
MEPOKCUAA BOAOPOJAa B MPHUCYTCTBUM Karajau3aropa, OIPEICIICHUE CpPeIbl
pPacTBOPOB BEWIECTB C IIOMOIIBI0 YHHBEPCAJIBHOIO HWHIMKATOpPA, PEaKUuu
MOHHOTO OOMEHA), MPOBEJCHUE MPAKTUUECKON paboThl "BiusHue paznuyHbIX
(aKTOpOB Ha CKOPOCTh XUMUYECKOM peakuu'.
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Pacuemnwie 3a0auu.

Pacuetst 1O ypaBHEHUAM XUMHUYECKHX PpEAKIUHA, B TOM YHCIE
TEPMOXUMHUYCCKHE PACUCThI, PACUCThI C UCITOJIB30BAaHUEM ITOHATHS '"'MaccoBas
JIOJISI BelecTna'.

Tema 2.2. Heopzanuueckasa xumus.

Hemeramnel. Ilonoxxkenue HemeraimmoB B Ilepuomuueckor cucreme
xumudecknx nemeHToB /(.M. MennaeneeBa u 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyueckrue CBOWCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/Ia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAJUIOB (TajoreHOB, CEPBI, a30Ta,
dbochopa, ymepomga ©W  KpeMmMHHS) W HX COCAWHEHWH  (OKCHUIOB,
KHCJIOPOACOACPIKANTUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[TpumMeHeHne BaXKHEHIIINX HEMETAIIJIOB U UX COETMHEHUM.

IIpogpeccuonanvro-opuenmuposanHoe cooeporcanue:

Memannwt. Ilonoocenue memannos 6 llepuoouueckoii cucmeme XumudecKux
anemenmos [[. 1. Menoeneesa. Ocobennocmu cmpoenusi 91eKmpoHHbIX 0007104eK
amomos memannos. Obwue uzuueckue ceoticmea memannos. Cniagvl
Memanno8. INeKmpoxumMuyeckuil psio HanpAXCeHul Memanioas.

Xumuueckue c80UCMBA BANCHEUWUX MEMALLI08 (HAMPUL, KATUL, KATbYUL,
MazHUL, AnOMUHUL, YUHK, XPOM, JHcelle30, Meob) U UX COeOUHEHULL.

Obwue cnocobwvl nonyuenusi memannos. llpumenenue memainnog 6 ovimy u
mexHuKe.

IKCcnepumeHmainbHvle Memoovl U3YUeHUsl 8euwecms U UX NpespaujeHuli.
M3y4YeHHUE KOJUTeKIU "MeTaiisl 1 criaBel", 00paslioB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTATBLHBIX 3aJ]1a4, HAOMIOACHUE W OMUCAHUE JACMOHCTPAIIMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aMMO/ICHCTBUE THAPOKCUIA AJTIOMUHUS C PACTBOPAMU
KHCJIOT | IIEJI0YeH, KaueCTBCHHBIC PEaKIINA Ha KATHOHBI METAJIJIOB).

Pacuemmnvie 3a0auu.

PacueTsr Macchl BemiecTBa WM 00beMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BEMYy OHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB,
pacueTbl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIIU
OJTHO U3 BEIIECTB UMEET MPUMECH.

Tema 2.3. Xumus u sicu3ns.

IIpogeccuonanvro-opuenmupoganHoe cooepicanue:.

Ponv xumuu 6 obecneuenuu s3xonocuyeckol, dHepeemuyeckol U NUWesol
besonacnocmu, pazeumuu meouyunsl. [lonamue o HayuHvIX Memooax NO3HAHUS
seuyecms U XUMUYeCKUux peaKyul.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX TPOMBIILICHHOTO
MOJTYYEHUSI BAXKHEUIIINX BEIECTB.

IIpogheccuonanvro-opuenmuposannoe cooepoicanue:
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Yenosex 8 mupe gewgecms u Mamepuanos: GadCHelulue CmpoumeibHvle
mamepuansl, KOHCMPYKYUOHHblE MAMepuanvl, KpAackKu, CMeK10, Kepamukd,
mamepuanvl 01l INEKMPOHUKU,  HAHOMAMEPUAlbl, OpeaHudeckue u
MuUHepanvHwvle YOOOpeHUsL.

XUMHUS U 3I0pOBbE YEIIOBEKa: MpaBWJIa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX
nperaparoB, TpaBmia OE30MACHOTO WCIOIB30BAHMS TIPeraparoB OBITOBON
XVMHH B TIOBCETHEBHOMN YKU3HHU.
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4 TemaTruyeckoe IVIAHUPOBAHKME Y4eOHOI0 NpPeaAMeTa, B TOM YHUCJIe C Y4eTOM pado4deil MPorpaMMbl BOCIIUTAHMA C
yYKa3aHHeM KOJIMYeCTBAa YaCOB, OTBOAMMbIX HA OCBOCHHME KasK10il TeMbl
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No Konapl KoMIIETEHITHM,
JIMYHOCTHBIX
€3yJIbTaTOB
Bun yue6noro | Kommuectso pesy: ’
HanmenoBanne TeMbl yueOHOTO 3aHSTHUS dbopMUPOBaHUIO
3aHATUA 4acoB
KOTOPBIX
CIOCOOCTBYET JIEMEHT
IIPOrpaMMBI
Pazgen 1. Opranudeckasi XuMus.
Tema 1.1. Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUL.
1 - . B T JIPrB.1
CAMECT OPraHNYCCKOU XUMHNU DAJICHTHOCTL. 1€OpUA CTPOCHUA
pel p . P P YPOK 2 JIPnB.8, JIPnB.9
opranuyeckux coeauHenut A. M. bytieposa.
JIPum.32, JIPam.34
2 | Knaccudukamus, cTpoeHHEe W HOMEHKIIATypa OpraHWYECKHX BEIECTB JIPTB.24, JIPTB.26
“ YPOK, JJabopaTopHas
JlaGopatopnas padora Ne 1. “IIpeBpareHust OpraHMYeCKUX BEIIECTB MPH aGora 2 JIP>kB.27, JIP3kB.29,
HarpeBanuu" ((TUTaBiIeHHE, OOyTIIMBAaHUE U TOPCHHE). P JIP>kB.30
Tema 1.2. Yeneso00pooui.
3 JIPrB.1
[IpenenbHBIE YIIIEBOMOPOIBI — AIKAHBI VYpox 2 JPns.8, JIPms.9
bedt YIICBOAOPOA ' P JIP5kB.27, JIP5KB.29,
JIP>kB.30
4 JIPra.1
HenpenenbHable yrneBogOpOAbL: aIKEHBI, aJIKaUEHbI, AJIKUHBI YPOK 2

JIPB.8, JIP1B.9
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JIPTB.24, JIPTB.26

igzggngCKaﬂ pabora Ne 1: «[TomyueHue 3THICHA U U3YyYEHUE €T0 Iggiifqecxaﬂ JIP3KE.27, JIPKB.29,
P JIP5KkB.30
6 ApomMaTu4ecKue yrieBOAOPOIbI OK JIP3x.27, JIPoks.29,
P YPICBONOPOIEL. P JIP5KkB.30
7 | llpuponnspie uCTOUHUKH yrieBoaopoaoB (HedTs, mpupomuerii ra3 u JIPnB.8, JIPnB.9
0
TOMyTHBIC He(TAHBIE Ta3bl) U MX NepepadoTka. JlabopaTopHas paboTa gzgg;;a opatopHai ﬁgaKB'ig’ JIPoks.29,
Ne 2 « Oznakomnenue ¢ komteknuend "Hedts" u "Yroms" KB
Tema 1.3. Kucnopoocooepoicawue opeanuyeckue coeoOuHeHusl.
8 JIPrB.1
C .0 .M .
nupThl. OHOATOMHBIE. MHOTOATOMHBIE YPOK JIP1s.8, JIPrE.9
9 " JIPTB.24, JIPTB.26
®enonel. JJaboparopnas padora Ne 3 «CBoiicTBa CIUPTOB U (PEHOTIOBY» YPOt, patop JIP>kB.27, JIP3kB.29,
pabora
JIP>kB.30
10 Anprerunsl. KapOoHOBBIE KHCTIOTHI OK JIP3x.27, JIPoks.29,
ACTHABL AP ' P JIP5KkB.30
11 Crroxebie Supb! oK JIP>kB.27, JIP3KB.29,
PPl P JIP>kB.30
12 . . [IpakTnueckas
[Ipakrtuyeckas padora Ne 2: «CBoiicTBa pacTBOpa yKCYCHOM KHCIIOTBD» pabora JIPTB.24, JIPTB.26
13 | YreBonasl. JlabopatopHas pabota Ne 4 «B3anmojeiicTBrue kpaxmana ¢ YPOK, JJabopaTopHas

HOZIOM»

paborta

JIPTB.24, JIPTB.26

Tema 1.4. A3omcoodeporcawjue opeanuieckue coeOuHetusl.
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A3oTcoepxkaIiie opranunaeckKue coequHeHus (AMUHEIL.
YPOK, J1abopaTopHas

AmuHokuciaotsl. benkn). Jlaboparopuas padora Ne 5 «benku. CpoiicTBa aGora 2 JIP1B.24, JIPTB.26
OCIIKOB.» P
Tema 1.5. Bvicokomonekynaphvle coeOuHeHusl.
JIPrB.1
BbIcOKOMOIEKYIISIpHBIE COCMHEHUS (T17IaCTMACChI, KayYyKH, BOJIOKHA).
JlaGoparo Haﬂy agOTa No 6Ii<OSHaK01E/IJ'IeHI/Ie ¢ 00 aSH};I\ZI/I l'IJ'IaCTMaCC) YPOK, 1abopatopHas 2 Poe.16
PatopHaz p : P > | pabota JIPkB.27, JIP5kB.29,
Kay4IyKOB M PE3UHBD»
JIP>kB.30
Paznen 2. O0masi u Heopranm4yeckasi xumusi. 7ema
2.1. Teopemuueckue 0CHOBbI XUMUL.
16 | [lepuoguyeckuii 3ak0H ¥ IEPUOIUYECKASI CUCTEMA XUMHYECKUX JIPrB.1
OK
anementoB JI.1.MenneneeBa. Ctpoenue atoma P JIPnB.8, JIPnB.9
17 | Buabl XuMu4eCcKOU CBSI3U YPOK JIPun.32, JIPun.34

18

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIBI
KpHUCTaUIn4ecKuX pemierok. Jlaboparopuas padora Ne 7 «M3yuenue
MOJIEIEN KPUCTAIUIMYECKUX PEIIETOK»

YpOK, TabopaTtopHas
pabora

JIPTB.24, JIPTB.26

19 | ducnepcHbie cucteMbl. MaccoBas 10715 BelecTBa YPOK JIPun.32, JIPun.34
20 | ITpaktuueckas pabora Ne 3 «Pemenune 3ama4 ¢ MaccoBou fomei [IpakTuueckas
P p A A P JIPTB.24, JIPTB.26
BEIIICCTBA» pabora
21 | Knaccudukarus XUMHYECKUX PEaKIHi B
(urca ! peax YPOK JIPum.32, JIPum.34
HCOPTaHNUYCCKOU OPraHNvICCKON XUMHHU.
22 | CKOpOCTh peaKInu, €€ 3aBUCUMOCTh OT Pa3IuYHBIX (haKTOPOB. YPOK JIPun.32, JIPun.34
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23 | O6parumble U HeoOpaTUMBbIC PEaKIMH. XMMUYECKOE pABHOBECHE. YPOK JIPun.32, JIPun.34

24 | IlpakTuueckas pa60Taul Ne 4 BJII'/'DIHI/IG pa3nuYHbIX (PAKTOPOB HA IIpaxTruueckas JIPTB.24, JIP1B.26
CKOpPOCTbh XMMHUYECKOH peakiuun'. pabora

25 | DHeKTpoIUTHYECKas: JUCCOIUALIMS YPOK JIPEN.32, JIPHN.34

26 | OKHUCIHUTENBHO — BOCCTAHOBUTEIBHBIE PEAKIIUN YPOK JIPun.32, JIPun.34
Tema 2.2. Heopeanuyeckas Xumusi.

27 . JIP>kB.27, JIP3KB.29,
Hewmerannel. XuMnyeckre cBOMCTBAa U NIPUMEHEHNE HEMETAILIOB. YPOK

JIP>kB.30

28 | Merambl. Xumudeckue cBoiicTBa. JlaboparopHas pabora Ne 8 | ypok, mabopaTopHas JIPra.1
«/3ydenne kosutekuu: "MeTaisl 1 CIiiaBbl'. pabota JIP1B.24, JIPTB.26
29 | Obume cnocoObl mody4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY JIPra.1

OK
1 TeXHHKe, P JIP1B.24, JIPTB.26
30 . [IpakTuueckas
[Ipaktuyeckas pabora Ne 5 «Pemenne pacu€THBIX 3a1a49» p;)GOTa JIPTB.24, JIPTB.26
Tema 2.3. Xumus u dHcu3He.
31 |Poab XumMu# B 00€CTICUCHUH SKOJIOTHUECKON, SHEPTETHUYECCKON U TTHIIICBOM JIPrB.1
0C30MacCHOCTH, Pa3BUTHH MeTUIMHBL. [loHSATHE O HAaydHBIX MeEToJaX JIPnB.8, JIPIB.9
. YPOK
MMO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIUM. JIP>kB.27, JIP3kB.29,
JIP>kB.30
32 [IpencraBienust 06 0OIMMX HAYYHBIX MPUHIIUTIAX TPOMBIIIICHHOTO JIPnB.8, JIPnB.9 JIP3kB.27,
. OK
[10JIy4CHUS BaKHEHIINX BEILECTB P JIP>kB.29, JIP3kB.30
33 JIPnB.8, JIPNB.9
UenoBek B MUpE BEIIECTB U MaTEPHUAJIOB YPOK




34

XUMUS ¥ 370pOBbE YEIOBEKA: MPaBUIIa UCIOJIH30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MacHOTO UCTIOIB30BaHMS IPETIapaToB OBITOBOM
XUMHHU B HOBCGHHGBHOﬁ JKU3HU.

YPOK

JIPrB.1

JIPB.8, JIPIB.9
JIP>kB.27, JIP3KB.29,
JIP3xB.30

35

JluddepeHpoBaHHbIN 3a4ET

YPOK
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5 YCJIIOBUSA PEAVIM3ALIMU YYEBHOI'O ITPEJIMETA

5.1 TpeOoBaHMsi K MUHMMAJILHOMY MATE€PHAJIbHO-TEXHUYECKOMY 00eCIedeHH 0

Peanuzanus nporpammsl yueOHoro npeamera OYIL10 Xumust TpeOyeT Hamuuus
y4eOHOTr0 KaOMHETa XUMHUH.

O6opynoBanue y4yeOHOro KaOWHETa: MapThl, CTYNbs, AEMOHCTPALMOHHBIA CTOI,
J0CKa, mKagbl.

NHdopMalinoHHbIE CTEH/IBI:

- IEpUOINYECKAs CUCTEMA XUMHUYECKHX d1eMeHTOB J[.1. Menneneena;

- TabJIMIIa PACTBOPUMOCTH KUCIIOT, COJIeH U OCHOBaHUI

- DJIEKTPOXUMHUYECKUH P HAPSHKEHUN METAJUIOB

Texuuyeckue cpeacTBa 0OyUeHUs: SKpaH, TPOCKTOP, KOMIIBIOTEP, IPUHTED.

O6opynoBanne Jnabopatopuu U pabounx MecT JabopaTOpUu: KOMILICKTHI
MIPOTHUBOIIOKAPHOTO WHBEHTAPS, JEKTPOCHAOKEHUS, TITATUBBI, CTUPTOBKH, KOMIUICKT
XUMUYECKOU TOCY/bl, BECHI YUEHUUYECKHE, OaHKH C KPBIIIKOU JJIsI XpaHEHUSI PEaKTHBOB,
Oymara (uisTpoBaiibHas, Kojuiekiuu «BomokHay, «Ilnactmaccel», «HedTh 1 mpoayKTs
nepepaboTkm», «MeTamsl U CcIuiaBbl», «MuUHEpandbl U TOPHBIE MOPOABD», «YTOJbY,
MakeThl «KpuCTalNIMuecKrue pelieTKn», PEaKTUBbI, HHCTPYKUUU MJISI MPOBEIACHUS
MPAKTUYECKUX U T1a00PaTOPHBIX padoT.

5.2 UudopmannonHoe odecnevyeHne

HNupopmanmonHoe obecrieueHne 00yueHUs! COAEPKUT MEPEUEHb PEKOMEHIYEMBIX
y4eOHbIX H31aHuil, IHTepHEeT-pecypcoB, TONOJHUTENBHON JTUTEPATYPHI.

OCHOBHBIE MCTOYHUKH

I. Kypun, Anekceir AHATOJIbEBUY. Xumus: 10-11 -e kmaccel: 0a30BBIi
ypOBeHb: yueOHUK: yueOHuK / A.A. XypuH, - 3-¢ uzsa., crep. - M.: IIpocsemenne, 2022.
-175.

2. I'abpuensn, O. C. Xumusa. 10 knacc. ba3oBwlii ypoBeHb: y4eOHUK s
obmeo6pazoBarenbubix opranuzanuii / O. C. T'abpuensu, U. I. Octpoymosn, C. A.
Cnaaxos. - 2-e uza. - M.: [Ipocsemenue, 2020. - 128 c. : ui.

3. Hoomuuckuit M. Y. Oprannyeckas xumusi: yaeOnuk s 11(10) knacca. /
N.N. Hoommmuckuid, H.C. HoBommHckas. - Mocka: Pycckoe cinoBo, 2020. - 368 c. -
ISBN 978-5-533-00447-3. - URL: https://ibooks.ru/bookshelf/374155/reading

4. HoBomuuckuit M. U. Xumwusa: yueOnuk ana 10 (11) wmacca. / W.N.

Hoomuuckuii, H.C. HoBommuHckas. - MockBa: Pycckoe cioso, 2020. - 440 c. - ISBN
978-5-533-00484-
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8. - URL: https://ibooks.ru/bookshelf/374163/reading 5. Kanyctuna, A. A. Obmas u
Heoprannyeckas xumus. [Ipaktukym: ydebHoe mocobme / A. A. Kamycruna, U. T.
Xanpuenko, B. B. JIu6anos. — Canxkr-IletepOypr: Jlans, 2020. — 152 ¢. — ISBN 978-
5-8114-5772-4. — TexcT: anexTpoHHbI // JIaHb:

aNeKTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/146828

6. Obmas xumust. Teopus u 3agaun: yaeoHoe nocodue mis CI1O / H. B. KoposuH,
H. B. Kynemos, O. H. I'onuapyk [u ap.]; nox penakuueid H. B. Koposuna, H. B.
Kynemoga. — Cankr-IlerepOypr: Jlanb, 2020. — 492 ¢. — ISBN 978-5-8114-6398-

5. — Texct: anexTpoHHbl // JlaHb: 37eKTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/147258 7. OcHOBBI 001Iel xuMuu: ydeOHOE TocoOue st
CIIO/ E. T'. Tonuapos, B. IO.

Konnapammun, A. M. XoBus, 0. I1. AbunorenoB. — Cankr-IlerepOypr: Jlanp, 2020. —
464 c. — ISBN 978-5-8114-5829-5. — Tekct: onekTpoHHbld // JlaHb:
anekTpoHHoOuOmoTeynas cucrema. — URL: https://e.lanbook.com/book/146667

Z[OHOJIHI/ITEJII)HI)IB HCTOYHHKHU

1. Tabpuensn, O. C. Xumusa. 11 xmacc. ba3oBblii ypoBeHb: Yy4eOHHMK ISt
obmeoopazoBarenbubix opranuzanuid / O. C. I'abpuensn, U. I. Octpoymon, C. A.
CnagkoB. - M.: IIpocBemenue, 2019. - 127 c. : mi. 2. CrykanoB B.A.  OcHOBBI T€OpUU
aBTOMOOWJIBHBIX JBUTaTENIed W aBromMoOwis: yueb. mocoomwe / B.A. CrykanoB. - M.:
NH®PA-M, 2018. - 368 c.

3. DxkcrutyatanmoHHbie Matepuaibl: yueonoe nocodue / C. II. TIpokomos, A. FO.
I'omosun, E. 1. MansnieBa, A. C. CoronoB. — Owmck: Omckuii IT'AY, 2021. — 87 ¢. —
ISBN 978-5-89764-963-1. — Tekcrt: aneKTpoHHbIN // JIaHb: 3IeKTPOHHO-OUOIMOTEUHAs
cuctreMma. — URL: https://e.lanbook.com/book/170289 4. 3OkcmryaraniMOHHBIE
MaTtepuaibl: MpakTUKyMm: ydeOnoe mocobue / A. A. BopoOwes, JI. A. XKyxos, /. II.
Kononog, A. A. Co6oneB. — Cankr-IletepOypr: TII'YIIC, 2020. — 54 ¢. — ISBN 978-
5-7641-1467-5. — TekcT: 27eKTpOHHBIN // JIaHb: AIEKTPOHHO-OUOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/222512

5. Ky3eMmenko, U. B. Cuctemsl oxnaxaenus JIBC: yuebHO-MeToaMYECKOE ITOocoOue /
U. B. Ky3pmenko. — bpsiuck: bpsuckuii [AY, 2019. — 16 ¢. — Tekct: aneKTpoHHbIi //

Jlans: ANEKTPOHHO-OMOMmMoreunas  cucrema. —  URL:
https://e.lanbook.com/book/172002

Ilepeuens UnTepHeT-pecypcoB 1. http://www.edu.ru-
IlenTpanbHbIi o0pa3oBaTeNbHbIl  MopTal, COIEPIKUT HOPMAaTUBHBIE
JOKyMEeHTbl MUHUCTEPCTBA, CTaHAAPThI, MH(OPMAIUIO O IIPOBEICHNE SKCIIEPUMEHTA, CEPBEP
UH(POPMALMOHHOM NOAIEPKKK ENMHOrO rocy1apcTBEHHOTO SK3aMeHa.

2. http://www.fipi.ru- nopran uHGOPMALMOHHON MMOAAEPKKH €IUHOTO FOCYIAPCTBEHHOTO
IK3aMEHa.
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http://www.chemnet.ru- anexkTpoHHast 6MONIHOTEKA O XUMUH.

www. pvg. mk. Ru (omummnuana «ITokopu BopoObeBbl ropbi»).
www. hemi. wallst. Ru (O6pa3zoBarenbHbIi CallT 11 IIKOJIEHUKOB « XUMUSD).
www. alhimikov. Net (O6pa3zoBareiabHbIi CAalT AJIs1 ITKOJILHUKOB).

www. chem. msu. Su (OnexkTpoHHas OMOIMOTEKA O XUMUH ).

© N o n kW

www. enauki. Ru (uaTepHeT-usznanue st yuutenei « EctecTBeHHbIC HayKny).
9. www. Iseptember. Ru (MeTonuueckas razera «Ilepoe ceHTIOPS»).
10. www. hvsh. Ru (kypHan «XuMust B IIKOJIE» ).
11. www. hij. Ru (kypHan «XuMus 1 )KU3HBY).
12. .www. chemistry-chemists. Com (37€KTpOHHBIN XypHaT « XUMHKH H XUMHSI» ).
5.3 O6pa3oBare/ibHbIE TEXHOJIOTHHU
[Ipu  peanmuzanmu  y4eOHOro  mpeamera

HCIIOJIB3YIOTCA Pa3jIN9IHbIC

O6pa3OBaTCJII>HLIC TCXHOJIOTHMH, B TOM 4YHCJIIC JUCTAHINOHHBIC O6pa?>0BaTeJ'ILHI>IC
TCXHOJIOTMH, SJICKTPOHHOC 06yquI/Ie, MOOMIBLHBIE TCXHOJIOI'nH, CCTCBLIC TCXHOJIOI'H,

MYHBTHMCHHﬁHBIC TCXHOJIOTHNH.

[Tpu peanuzanuu yueOGHOTO MpeaIMeTa UCIIONIb3YIOTCSl aKTUBHBIE U HHTEPAKTUBHbIE

(hOpMBI 1 METOJTBI OOYUCHHUS:

Tema yueOHOro 3aHsATHA/ pa3uen

AKTUBHBIEC 1 UHTEPAKTUBHBIE ()OPMBI U
METOBI O0YUYEHHS

Paznen I Opranuveckast xumus Tema
1.1. TeopeTnueckre OCHOBBI
OPraHUYECKON XUMHUH

Tema 1.2. YrmeBonoponbl

Tema 1.3. Kucnopoaconep:xanue
OpraHUYECKUE COCTUHECHUSI.

Tema 1.4. Azorcoaepxaiiue
OpraHWYECKHE COSTUHCHUS

Tema 1.5. BICOKOMOJIEKYISIPHBIE
COCIIMHEHHS.

Pasnen I O0mas u Heopranuveckas
XUMHSA

Tema 2.1. TeopeTnueckre 0CHOBbI XUMHUH.

Tema 2.2. Heopranuueckasi XuMusl.

®opmbl 00y4eHHA:
rpymnnosas; (PpoHTaIbHAS;
MHIMBUAyaJIbHAS;
CaMOCTOSITeNIbHASI.

MeToabl 00y4yeHus:
npoOIeMHas JICKITUS;
MO3TOBOH IITYpM;

aKTUBHAs! KOHCYJIBTAIUS;
WJLTIOCTpAIlvs;
JE€MOHCTpAIHS;
naboparopHasi ¥ MpakTU4ecKas pabora;
JUCKYCCHSI; IPOCKTUPOBAHHE.
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Tema 2.3. XuUMHUSA ¥ )KWU3Hb.

6 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HPEIMETA

Kontpons 1 orieHKa pe3yapraToB OCBOEHUS Y4EOHOTO MPEIMETa OCYIIECTBISIOTCS
nperofaBaTeieM B XOI€ CTApTOBOM JIMArHOCTHKH, TEKyIIeW M TeMaTU4eCKOu
JIVMArHOCTHKU (YCTHOTO OMpOCa, MPOBEACHHS NMPAKTHUECKHUX 3aHATHH, JIaOOpaTOpHBIX
3aHATHH, TMUCHMEHHBIX KOHTPOJBHBIX Pa0OT, TECTHUPOBAHUS), a TAKXKE B pE3yJIbTaTe
BBITIOJTHEHUS 00YUYaOITUMUCS HHIMBUyaTbHBIX 3aJaHH, TPOCKTOB, HCCICIOBAHUIA.

B cooTBeTcTBUM ¢ y4eOHBIM IJIAHOM MPOMEXKYTOUHASI aTTECTAIUs MO0 Y4eOHOMY
penMeTy mpeaycMoTpeHa B (Gopme 3adera ¢ OIEeHKOW. J[Jii KOHTpPOJISI W OIEHKH
pPEe3yJIbTaTOB OCBOCHUS yUeOHOTO MpeaMeTa pa3padoTan PoH I OIEHOYHBIX CPECTB.

Pesynbrarel 00yueHUs pacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U TIPUOOPETCHHBIE
yYMEHHUS, HapaBJIeHHBIC HAa POPMHUPOBAHIE OOIINX KOMIICTCHIINH.

Pe3ynbrarel 00yueHus (mpeaMeTHbIE) Ha DopMBbI 1 METOIBI KOHTPOJIS U
YPOBHE YUEOHBIX ACHCTBUN OLICHKH PE3YJIBTATOB 00y 4CHHS
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c(hopMuUpOBaHHOCTH MPEJCTABICHUI 0 XUMHYECKON
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIU XUMHUH B
MO3HAHWU SBJICHUH TPHUPOABI, B (POPMUPOBAHMM MBIIUICHUS H
KyJAbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAIBbHOH  TPaMOTHOCTH,
HEOOXOIMMON Ui pEleHHs MPAKTHUYECKUX 3aJad M SKOJOTHYECKU
000CHOBAaHHOTO OTHOILEHMSI K CBOEMY 3/10pPOBBIO M IPUPOIHON cpelie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHUSA  (XUMHUYECKHH  DIIEMEHT,  aToM,
AJIEKTpPOHHAss 00O0JOYKa aroMa, H30TOM, S-, p-, d- DIEKTpOHHBIE
opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AMEKTPOOTPHUIIATEIILHOCTh, XUMUYECKasl CBS3b, CTPYKTypHas Gopmyra
(pa3BepHyTas M COKpaIleHHas), MOJIb, MOJISIPHAsE Macca, MOJISIPHBII
o0BbeM, YITICpONHBIA CKeleT, (yHKIMOHAJbHAs TPyIIa, paaukal,
WU30MEPHSI, U30MEPbI, TOMOJIOTHYECKHI PsiZl, TOMOJIOTH, YIJIEBOAOPOIbIL,
KUCJIOpOA M a30TCOAEPIKAIIME COCAMHEHUs, MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS], BAJICHTHOCTb,
ANEKTPOOTPUIIATEIIBHOCTD, CTEIEHb OKHUCJICHUS, XUMHUYECKas CBA3b
(KoBaJIeHTHas, HMOHHA, MeTaJlJInuecKasl, BOJIOPOJTHAS),
KpUCTAJJIMYECKAsl pEIIeTKa, TUIIbI XMMUYECKUX pEaklHil, pacTBop,
ANEKTPOIUTHL, HEIEKTPOIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLMAIINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMMHYECKOW pEaKIuH,
XUMHUYECKOE PABHOBECHE);, TECOPUU M 3aKOHBI (TEOpUSI CTPOCHHS
opranuueckux BeuniecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl
BEILIECTB; TEOPUS AIIEKTPOIUTHUECKON TUCCOLMAINH, TIEPUOIUYECKUI
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS MACChl BEUIECTB, 3aKOH
COXpaHEHUs U MPEBPALLCHUS PHEPTUU NMPU XUMUUYECKUX pPEaKLHUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMUU, MUPOBO33PEHUYECKUE
3HaHUS, JIEKAIUE B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUHA, (DAKTOJIOTHYECKUE CBEACHUS O CBOWMCTBAX,
COCTaBe,

DopMbI KOHTPOJIA:
BXOJIHOW; TEKYIIHUH;
PYOEXKHBI;

HUTOTOBBIN.

MeToabl KOHTPOJIS:

I. YeTHbIl o1poc.

2. [IuceMenHsbIN onpoc
(KOoHTpoOJIbHAS paboTa,
npoBepoyHas pabora, u T.I1.).
3. TecToBbIl ompocC.

4. 3amura oT4era 1no
1a00paTOPHON/TIPAKTUYECKOM
pabore.

5. Saganusa i
CaMOCTOSITEIIbHOU paboThI
(cocTraBUTh NOKIIAN, TAONHUILY,
uHporpaduKy, Mpe3eHTALHIO).
6. nauBuayanbHbIE TPOEKTHI.
7. IuddepeHmpoBaHHbINA
3a4€T.

DopMBbI OlIEHKH:

- TpaJAULIMOHHAs OLIEHKa
B Oainax;

- 3a4YTEeHO/HE 3aYTEHO.
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IMOJIYyYCHHUHN n 0e30macHOM HCITIOJIb30BaHUHU BaKHEHIITNX
HCOPraHN4YCCKHUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTHU

LIC.]'IOBCKa); 3aKOHOMCPHOCTH, CHMBOJIHMYECKUM S3BIK XHUMUU,

MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAaHUS
MPUYUHHOCTH u CHUCTEMHOCTH XUMUYECKHUX SIBJICHUH,
(dakToornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOMYyYEHUU U
0€30MacHOM HCIOIH30BAHUH BAKHEUIIUX OPTaHUYECKUX BEIIECTB B
ObITY M MPAKTUYECKOU AEATETbHOCTH YelIOBEKa; C(HOPMUPOBAHHOCTh
YMEHU BBISBIIATH XapaKTEPHbIC NPU3HAKU TOHATHM, YCTaHABIMBAThH
UX B3aMMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOLIUE TOHATHUS MPHU
OMMCAaHUU COCTaBa, CTPOEHUS M NPEBPALIEHUN OPraHUYECKUX
COCIMHEHUI; UCHOJIb30BaThb COOTBETCTBYIOUIME TIOHSATUS  IPHU
OMMCAaHUM HEOPraHMYECKHX BEUIECTB W HMX  IPEBPAILCHHI;
c(hOpMUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XMMHUYECKYIO CUMBOIUKY
JUIS COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIleHHOW) (OpMYJI OpPraHMYECKHX BEIIECTB W ypaBHEHUN
XUMHUYECKUX PEaKLUi, U3rOTABINBATE MOJEIN MOJIEKYJ OPTraHUYECKUX
BEILECTB JJIsl WUIIOCTPALIMU MX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTpOeHHs; MJi1 cocTaBieHuss (opMyad BEIIECTB U ypaBHEHUN
XUMUYECKUX peaknui, cuctemarudeckyto HomeHkiaarypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHUS OTJEIbHBIX HEOPraHMYECKUX BEIIECTB
(yrapHslii ra3, yriaeKucIiblil ra3, aMMHaK, raiieHas u3BecTh, HerameHas
U3BECTb, MUTHEBAS COAQ, MUPUT U APYTUE)

c(OpPMHPOBAHHOCTh YMEHMI YCTaHABIMBATH IMPHHAICKHOCTD
HU3YUCHHBIX OpPTraHUYCCKHUX BCHICCTB IO UX COCTAaBy U CTPOCHHUIO K
OTpe/IeICHHOMY  KJacCcy/Tpynre  COeQUHEHH  (yIIieBOAOpOAbl,
KHCIIOPOJl U a30TCOJEpKaIllMe COEAUMHEHHs, BBICOKOMOJIEKYJISPHbBIE
COG,Z[I/IHGHI/I}I), JaBaTb 2001 Ha3BaHUs 10 cucTeMaTu4eCcKoi
nomenkiarype (IUPAC), a Takxe nMpuBOAWTH TPUBHAIbHBIC HA3BaHUS
OTAENbHBIX OpPraHMYECKHX BEHIECTB (STUIJICH, MPOIUJIEH, aleTHIIEH,
ATWICHIIMKOJIb, TIHIEPUH, (eHol, (opmanbaeruy, aneTaabAerH,
MypaBbHHAsg KHCJIOTA, YKCyCHas KHCJIOTa, OJEMHOBas KHCIIOTA,
CTeapuHOBasl KHCIIOTa, MIIOKO3a, (PpyKTO3a, Kpaxmal, IeIio3a,
DIUIMH); C(HOPMHUPOBAHHOCTh YMEHUH OIpeNeisiTh BaJ€HTHOCTh W
CTCIICHb OKHUCIICHUA XHUMHWUYCCKHUX DJJIEMEHTOB B COCAMHCHUAX
Pa3IMYHOTO COCTaBa, BUJI XUMHUYECKON CBS3M (KOBAJICHTHAsI, MOHHAS,
MeTaJNInYecKasi, BOJOPOJHAs) B COEAMHEHHUAX, TUIl KPUCTATIINYECKON
pelIeTKH KOHKPETHOTO BellecTBa (aTOMHasi, MOJEKYJsipHasi, HOHHAs,
METAJUTMYECKasi ), XapaKTep Cpelibl B BOIHBIX pacTBOpax

HEOPraHUYECKUX COCIUHEHUI;

c(OpPMHPOBAHHOCTh YMEHMI YCTaHABIMBATH IMPHHAICKHOCTD
HCOPraHNMYCCKHUX BCHICCTB IO HX COCTABY K OINPCACICHHOMY
KJIACCy/Tpynme COeNWHEHUH (IMpOCThie BEHIECTBA - METaUIbl U
HEMCTAJIIbl, OKCUAbl, OCHOBAHUs, KUCJIOTHI, an)OTeprIe THAPOKCHUBI,
COJIN);
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c(hOpMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICII
nepuonuyeckoro 3akona JI.M. Menneneesa U NeMOHCTPUPOBATh €ro
CHCTEMAaTU3UPYIOUIYI0, OOBSCHUTEIBHYI0O W  NPOrHOCTHYECKYIO
(ynxumu;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE

CTPOEHHE AaTOMOB XHMHYECKHX »dJeMeHTOoB | - 4 mnepuonon
[Tepuognueckoii cucrembl XumMuueckux sneMenToB [[.1. Menpaeneena,
UCTIONB3ysT  TOHATHUA "S-, p-, d-2/eKTpoHHBIE  opOuTaIM",

"SHEepreTHUecKue ypoBHH'", OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX JIEMEHTOB U UX COEIMHEHUHN MO IEepuoiaM M
rpynmnaM [lepuonnueckon CUCTEMBI XUMHAYECKUX deMeHToB J[. 1.

Menneneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH)
o0IIMe XMMUYECKUE CBOMCTBA HEOPTAaHWYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB, MOJITBEPIKIATh CYIIECTBOBAHUE TEHETHUYCCKON CBSI3U MEKIY
HEOPTraHMYECKUMH BEIIECTBAMHU C TIOMOIIBIO YpaBHEHHMA

COOTBCTCTBYIOIIUX XHUMHUYCCKUX peaKHHﬁ;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XUMHUYECKHE
PEaKIiy 10 pa3IMYHBIM MMPU3HAKaM (YHCIy M COCTaBY pearnpyromux
BEIIECTB, TEIJIOBOMY J(PQEKTy peakiud, H3MEHCHHIO CTeTeHEH
OKHCJICHHS JIEMEHTOB, 00PaTUMOCTH PEAKIUH, YIACTHIO

Karajau3aropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTaBIATH ypaBHEHUS PEaKIIHii
pa3IMYHBIX THUIIOB, IOJIHBIE U COKpAIllEHHBIE ypaBHEHUS peakuuil
MOHHOTO OOMEHA, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaKLUU UIYT
710 KOHLIA;

c(hOpMHPOBAHHOCTH yMEHUI IIPOBOJUTH peakuuu,
MOATBEPKAAIOIIME KaYECTBEHHBIN COCTAB Pa3JIUYHBIX HEOPTaHUUECKUX
BEILECTB, PACIIO3HABATH OIBITHBIM IIyTEM HMOHBI, IPUCYTCTBYIOILIME B
BOJIHBIX PACTBOpax HEOPIaHUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTH YMEHUI pacKpbIBaTh CYILIHOCTb
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA ITOCPEICTBOM
COCTABJICHUS 3JIEKTPOHHOIO OajlaHca 3THX peakLui;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOIN peakiMy OT pa3IuvHbIX (DAKTOPOB; XapakTep CMELICHUS
XMMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHEr0 BO3/IEHCTBUS

(mpunun Jle Illatense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHMHUYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIIJICHHOTO MOJIY4YEeHUsI CEPHOM
KHCIIOTBI, aMMHaKa, a Takke cOpPMUPOBAHHOCTH MPEJCTABICHUI 00
OOIIMX HAy4HBIX MPUHIIMIIAX U SKOJOTUYECKUX MpolieMax

XUMHNYCCKOTO TPOU3BOACTBA,
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c(hOpMHUPOBAHHOCTh ~ YMEHHH  MPOBOAUTH  BBIYUCIICHUS
HCIIOJIb30BaHUEM MOHATHUS ""MaccoBasi 107151 BEIIECTBA B pacTBOpe",

C
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OObEMHBIX OTHOIICHMH Ta30B MPU XUMHUYECKUX PEAKLHUAX, MaCChI
BEIIECTBA WM 00BbEMa ra30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00beMy OJHOTO U3 Y4YacTBYIOLIMX B pPEaKIMH BEUIECTB,
TEIJIOBOro 3(PQeKTa peakiy Ha OCHOBE 3aKOHOB COXpPaHEHHS] MacChl
BEIIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAaHHOCTh YMEHUI COONMIOAATh MpPaBHIIa MOJIH30BAHUS
XUMUYECKON TMOCyI0i MU j1aboparopHbIM OOOPYIOBaHHEM, a TaKKe
MpaBUjIa OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMU
II0 BBIITOJIHEHUTO na60paT0prlx XUMHNYCCKHUX OIIBITOB,

c(hOpMHUPOBAHHOCTh YMEHHWH IUJIAaHUPOBAaTH U BBIMIOIHSATH
XUMHYECKUI SKCIEPUMEHT (paslioKeHHe TMEepoKCHIa BOAOpoaa B
MPUCYTCTBUU KaTaJM3aTopa, OMpPeAeSIeHUE CPeibl paCTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCATBLHOTO WHAMKATOPA, BIUSHUAC PA3IUYHBIX
(akTOpOB Ha CKOPOCTh XUMHYECKOH pEaKIiu, PEaKIUd HOHHOTO
oOMeHa, Ka4eCTBEHHBIE peakluu Ha Ccyiabdar-, KapOOHAT- U
XJIOPUAAHUOHBI, HA KAaTHOH aMMOHUS, PEIIEHNUE YKCIIEPUMEHTAITBHBIX
3agad 1o TemaMm "Mertamibpl" u "Hemeramnibl") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU 0€30MMacCHOCTH MPHU OOpAIICHUH C BEIIECTBAMU U
1abopaTOPHBIM o0opynoBaHuEM, MIPEACTABISITH pe3yNIbTaThI
XUMHYECKOTO  JKCIEpUMEHTa B  (QopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIuii ¥ (OPMYIUPOBATH BBIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTH YMEHUS ONPEACIATH BUABI XUMUYECKOM
CBSI3U B OPraHMYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TOJIOKEHUSI TEOPUH
CTpOCHHUsI OpraHuyeckux BemecTB A.M. ByTtinepoBa ans oObsicHEHUsS
3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH
COXPaHEHUs MacChl BEILIECTB;

c(hOopMHUPOBAaHHOCTH YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
¢u3nYecKkrHe W XUMUYCCKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, JTHUJICH,
MpOMWJICH, aleTwieH, OyraaueH-1,3, mermnOyraaueH-1,3, OeHzomn,
METAHOJI, 3TAHOJI, THJICHIJIMKOJIb, TIMIICPUH, (CHOI, aleTalbIeT I,
MypaBbUHAsE U YKCYCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI0N03a,
aMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TCHETUYCCKYIO CBS3h
MEXy HUMH yPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEaKInit
C WCTIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT,

c(OpPMHPOBAHHOCTh ~ YMEHHUS  XapaKTepPH30BaThb HMCTOYHUKH
YIJIEBOJJOPOHOTO CHIPhs (HE(PTh, IPUPOAHBIH ra3, yroib), CIIOCOOb UX
nepepaboTKU U MPAKTHYECKOE IPUMEHEHNE MPOAYKTOB EPEepabOTKH;

c(hOpMHUPOBAHHOCTh yYMEHUU TMPOBOAUTH BBIYHCICHUS  IIO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00beMa, KOJIMYECTBA HCXOIHOTO
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BEIIECTBA WJIM MPOAYKTAa PEaKIHWH 1O HM3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJHOTO M3 UCXOMHBIX BEIIECTB WM MIPOAYKTOB PEAKIIHH );
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c(OpMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMOH 3HaHHMNA 00
OCHOBHBIX METO/IaX HAYYHOT'O MIO3HAHUS, UCIIOIb3YEMBIX B XUMHUH TIPH
M3yUYCHHH BEIIECTB M XMMUYECKHX SIBICHUH (HaOmoneHue, n3MepeHue,
HKCTIEPHMEHT, MOJICTTUPOBAHHUE), UCIIOJIb30BaTh CHCTEMHbIE
XMMHAYECKUE 3HAHHUS M TPUHATUS pPEIIeHUH B KOHKPETHBIX
’KM3HEHHBIX CUTYaIHsIX, CBA3aHHBIX C BEIICCTBAMH 1 UX IIPHMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI CcOOMIOAATh MpaBHIIa MOJIb30BAHUS
XMUMHYECKON mocynoil W jmabopaTopHbIM OOOpYJOBAaHUEM, a TAKKE
IpaBWia OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIHSAMH
IO BBITOJIHEHHIO JTAOOPATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IUJIAHUPOBaTb U  BBIOJHATH
XUMHYECKUI 3KCIIEPUMEHT (IIPEBPALIEHUSI OPraHUYECKHX BELIECTB
IIpU HArpeBaHUHU, IIOJYyYEHUE OTWICHA U M3YyYEHHE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIIMN OPraHMYECKUX BEUIECTB, ACHATypalus OEIKOB
IpU HArpeBaHWH, LBETHBIC pEaKIUH OEJIKOB) B COOTBETCTBHM C
MpaBUJIAMU TEXHUKH 0€30IaCHOCTH MpHU OOpalleHHH C BEIIeCTBAMH U
nabopaTopHbIM  000pyIOBaHHEM, MIPEACTABIIATh  PE3YJILTAThI
XMMHAYECKOTO ~ JKCIIepUMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIUil U (OPMYIUpPOBATH BBHIBOJBI Ha OCHOBE
9TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIU3UPOBaTh
XMUMHYECKYI0 HH(POPMALIMIO, TIOJIy9aeMYIO U3 Pa3HBIX UCTOUHHKOB

(cpencTBa MaccoBoii nHpopManuu, IHTEpHET U APYTHX);

c(hOpMHUPOBAaHHOCTh YMEHUH COOTIONATh MpaBUiIa YKOJIOTHIECKU
11e71€CO00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B
LEIAX COXPAaHEHUs CBOETO 370pPOBbI M OKPYXKAIOLIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OINACHOCTHh BO3JECWCTBUS HA >KUBBIE OPraHU3MBI
OIIpE/IETIEHHBIX OPIaHUYECKUX BELIECTB, [IOHUMAsl CMBICH MOKa3aTems
I[IIK (mpemenbHO MOMYyCTUMOW  KOHIIEHTpAIlMHM), TIOSCHSATH Ha
IpUMEpax CHOCOObl YMEHBIIEHUS W TMPEJOTBPALICHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTAHU3M YEJIOBEKA;

JIA 06y‘laIOH_II/IXC$I C OIrpaHUYCHHBIMU BO3MOXHOCTAMU
30pOBbA: YMCHUEC IPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX
METOdax IMO3HAaHMUA BEIICCTB U XUMUYCCKHUX HBHGHHﬁ;

JUIS  CHEeNbIX M CIAa0OBUIAIIMX  OOYyYalOUIMXCS: yMEHHE
UCTOJIB30BaTh pelbeHO TOUeUHYIO cucteMy oOo3Hauenuii JI. Bpaiins
IS 3aITUCH XUMHUYECKUX (POPMYIL.

Tembl HHIAUBHUAYAJbHBIX IIPOCKTOB

IIpunoxenue 1

Nen/n Tema HHAMBHUYAJIBHOIO ITPOEKTA
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HckyccTBo doTorpadun u Xumus

WNunukaropel. [Ipumenenne naaukaropos. [IpuponHbie HHAUKATOPEI

Brusiaue aTuneHa Ha CKOPOCTh Co3peBaHus (PYKTOB

Yeunurenu BKyca uinn 0yTepOopon ¢ XUMUKaTaMu

deppomMarHuTHas KUJIKOCTh

AncopOrus — BceoO11iee 1 TOBCEMECTHOE SIBIICHUE

HOBTOpHOC HCIIOJIL30BaHNE aBTOMOOMIIBHEIX IIMH

HOJ'II/IMCpI)I — COBPCMCHHLIC KOHCTPYKIIMOHHBIC MAaTCPHAJIbI

Koppo3us MeTaiuioB, CpaBHUTENBHBIM aHATIN3 AaHTUKOPOB

e N RSl B EAR N el Il R B

["anpBaHOILTIACTHKA
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