[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:

ONO: Gununnos Banepuit leo FHUCTEPCTBO KYJIBTYPBI POCCUNCKOM ®ENEPALINA

[lomxHocTb: PekTop

Nara nogncanns: 07.08.2026 101434 PENEPAJIHOE FOCY JAPCTBEHHOE BIOJDKETHOE

YHUKanbHbIA MPOrpaMMHbIA KIKOY:

OBPA3OBATEJIbHOE YUPEX/JIEHWE BLICHIEI'O OGPA3OBAHUA

6f08c5f177a45145¢e68025795JEVPAHCKAA 'OCY JAPCTBEHHAS AKAJJEMUA

KYJbTYPbI U UCKYCCTB UMEHU MUXANJIA MATYCOBCKOI'O»

PABOYAS ITPOT'PAMMA
VY4ueOHOU TUCIUIUINHBI
O/1.01.11 Xumus

(HaumeHrosaHue y4ebHOU OUCYUNTIUHDBL)

54.02.05 YKuBonucs (110 BUIaM): CTAHKOBAS KUBOIUCH

(K00, HauUMeHOo8aHUe CNeYUAIbHOCIU)

2026



Pabouass mporpaMMa pacCMOTpPeHa H COIJIACOBaHA IPEIMETHO-IIUKIOBOM
KOMHCCHEN O6HI€O6D3,30B8,T€JIBHBIX JUCHUIIIINH
(naumenosanue I11[K)

[Tpotokon Ne 8 ot «18» mapta 2026 r.

Pa3zpaborana Ha ocHOBE (heqepanbHOTO rOCyAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa CpeHero mpohecCHOHaTFHOTO0 00pa30BaHus MO CHEIHATBHOCTH
54.02.05 XKusonuch (110 BUAaM): CTAHKOBAs KUBONUCH(IIprKa3 MUHHCTEpCTBA
oOpazoBanus u Hayku Poccutickoit @enepanuu ot 13 aBrycra 2014 r. Ne 995),
dbenepabHOTO TOCYAApPCTBEHHOTO CTaHIapTa CPEIHEro 001Iero oopa3oBaHus,
puMepHOH pabouel mporpaMmbl 001Ie00pa30BaTEILHON JUCIUIIAHBL X UMM
JUTs pohecCUOHATBHBIX 00Pa30BATENbHBIX OpPraHu3aIui

[Ipencenarens MpeaqMeTHO-IIMKIOBOM KOMUCCHH

= % —  E.JO.®ensxoBa
(HO}IHHé{/é.I/I.O.)

S
A.UN. CeHuyk

~

(moamuce ©.1.0.)

CocraButens: Kmumenko B.M. — npenomaBarenb BBICHIEH  KaTErOpHH,
npenojaBaTesib  MPEeIMETHO-IUKIOBOM  Komuccuu — «OO1eo0pa3oBaTesibHbIe
JUCHUIUIMHBDY (eiepalbHOr0 rOCyJapCTBEHHOTO OIOJIKETHOIO 00pa30BaTEIbLHOTO
YUpEeXJIEHUsI BbICHIEr0o oOpa3zoBaHusi «JlyraHckasi rocygapCTBEHHash akaJeMHs
KYJBTYpPBI U HCKYCCTB UMEHU Muxania MaTyCOBCKOTO»



COILEPKAHHUE

TTACTIOPT PABOUYEI ITPOTPAMMBI YUEBHOM JIUCIIATITAHGI
PE3VJIbTATHI OCBOEHMS YUEBHOM IUCIIATIIMHBI
CTPYKTYPA U COJIEPYKAHUE YUEBHOI TUCHUTITAHEI

4. YCJIOBUSI PEAJIU3ALIMU PABOYEN [TPOTPAMMBI YUEBHOM
JCITUTINHBI

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHM S YUEBHOU
JTIACLIATUIUHBI

WnE

\l

17

19



2. ACIIOPT PABOYEN MTPOTPAMMBbI YYEBHOM JUCHUTIJIMHBI
0/1.01.11 Xumusn

1.1. O6aacTs npuMeHeHUs padoyeil NporpaMmbl

Pabouas nmporpamma yyebHOro npeamera spisgercst yactbio ocBoenust OIIOI
CIIO - IHIICC3 B coorBeTrcTBHU ¢ PI'OC COO n ®I'OC CIIO 1no crienuajibHOCTH
54.02.05 Xuponuce(mo BUaM): CTAaHKOBAS KMBOTIHUC.

PabGouast mporpamma MOXeT OBITH HCIOJIB30BaHA B MPOGECCHOHATHHBIX
00pa30BaTeIbHBIX OPTraHMU3AIUAX, PEATU3YIOMNX 00pa30BaATEIBHYIO MPOTPAMMY
cpeaHero oomiero oOpa3oBaHUsI B MpPEAEiaX OCBOCHHSI MPOrpaMM MOJATOTOBKHU
CIIEIUAIIUCTOB CPEJTHETO 3BEHA.

1.2. Heam wu 3agayud  y4eOHOH JAUCHMIVIMHBI — TpeOOBaHMSA K
pe3yJIbTaTaM OCBOCHHMS Y4eOHOM AUCHUILIHHBI:

B pe3ynbraTe ocBoeHUs y4eOHON NUCHUIUIMHBI O0yUYaIOLIUICs T0JKEH

yMeThb:

- BBIABIATH XapaKTEpHbIE IPU3HAKKM U B3aUMOCBS3b M3YUYCHHBIX IOHATHH,
IIPUMEHATh COOTBETCTBYIOLME IIOHATHS IIPU OIKUCAHUU CTPOEHUS U CBOMCTB
HEOPIaHUYECKUX M OPraHUYECKUX BEIIECTB M HX INPEBPALICHUN; BbIABIATH
B3aMMOCBS3b XMMHWYECKUX 3HAHUM C MOHATUSAMM W IPEICTABICHUSAMU JIPYTHUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- UCIIOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCIMHEHUN MEKIYHApOIHOTO
COI03a TEOPETHUYECKON M NMPUKIAJHOW XMMHUH U TPUBHUAJIbHBIE HA3BAaHUS BELIECTB,
OTHOCSIIIIMXCS K M3YYEHHBIM KJIacCaM OpPraHWYECKUX W HEOPraHUYECKUX
COEJIMHEHUI; HUCIIOIb30BaTh XMMUYECKYI0 CUMBOJMKY JJI COCTaBICHUS (HOpMyI
HEOPTraHWYECKUX BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIICHHbIX M CKEJETHBIX) (OpPMYJ OpPraHUYECKUX BEILIECTB; COCTaBIATh
YPaBHEHUSI XUMHUYECKUX PEAKLMU U PACKpPbIBATh UX CYIIHOCTb: OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJIECHHS AJIEKTPOHHOIO OasiaHca
TUX peakUui; peakuuid HMOHHOTO OOMEHa IyTeM COCTaBJIEHHUS WX MOJHBIX U
COKpAILICHHBIX  HMOHHBIX  YpPaBHEHMM;  peakuud  TUAPOJIM3a,  PEaKUuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe MMIPOKCOKOMITIIEKCOB IIUHKA U aJIFOMUHUSA);
IIOATBEPKAATh XapaAKTEPHbIE XMMUYECKUE CBOMCTBA BEILECTB COOTBETCTBYIOIIUMU
DKCIEPUMEHTAMHU U 3AMKUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUIM;

- yCTaHaBJIMBaTh MPUHAMNICKHOCTh W3YYEHHBIX HEOPraHUYECKUX U
OpTraHWYECKUX BEIIECTB K ONPENEIICHHBIM KJlaccaM M TpyINaM COECIUHEHUH,
XapakTepu30BaTb MX COCTAaB M BAKHEUIIME CBOWCTBA; OMNPEAECHATH BUIBI
XUMUYECKUX CBsI3ed (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS), TUIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIacCU(UIMPOBATH XUMHUUECKUE PEAKIINH;

- TMPOBOJUTH pacueThl MO XUMHUYECKHUM (GOopMyllaM U YpaBHEHUSIM
XUMHUYECKUX  peakuil ¢  HUCHOJb30BaHHWEM  (PU3MYECKHX  BEJIMYHH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCIIOBHS) T'a30B, KOJWYECTBA BELIECTBA; MCIOJIb30BATh CHUCTEMHBIE
XUMHWYECKUE 3HAHMUS U1 IPUHATHS PEIIEHWH B KOHKPETHBIX JKU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;



- IUIAaHUPOBATh U BBIMOJHITH XUMHUYECKUN SKCHEPUMEHT(IIPEBPAILICHUS
OpraHMYECKUX BEIECTB MpPHU HArpEBaHHM, IOJYUYEHHE ITHIIEHA M W3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIIMM Ha aJbJCTUJIbl, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypalus O€JIKOB NpHU HarpeBaHWM, LIBETHBIC PEaKIMU OEJIKOB; MPOBOJUTH
peakiry HOHHOTO OOMEHa, ONpPENIENsATh CPely BOJHBIX PACTBOPOB, KaU€CTBEHHBIE
peakiuu Ha cyib(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS; PEIIaTh
DKCIIEpUMEHTaJbHbIe 3agaud 1o TemaMm "Metamisl" u  "Hemeramisl") B
COOTBETCTBHH C MTPaBUIIAMU TEXHUKU 0€30MaCHOCTH P 0OPAILIEHUH C BEIIECTBAMHU
U J1a00paToOpHBIM OOOpPYMOBAHHWEM; TPEICTABIATh PE3YIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alKMCH YPABHEHUN COOTBETCTBYIOLIMX pEAKUHMA U
(dbopMynIupoBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

- AHANU3HUPOBATh XHWMHUYECKYI0 HH(GOPMAIMIO, IMOJY4aeMyl0 M3 DPa3HBIX
HMCTOYHUKOB (Cpe/ICTB MaccoBOM nHdopmaiuu, cetb UHTepHET U pyTHe);

- coOmrofaTh mpaBuiia SKOJIOTMUECKU 11eJIECO00pa3HOro MOBEACHUS B OBITY
U TPYZIOBOM JEATEIBHOCTH B LEJISIX COXPAHEHUS! CBOETO 3/I0POBbsI U OKPYKarOLIEH
MPUPOIHON CPEIbl; YUYUTHIBATH OMACHOCTh BO3JICUCTBUSA HA YKUBBIE OPraHU3MBI
ONpEICICHHBIX BEIIECTB, MIOHUMAasi CMBICI MOKa3aTessl MPEAEIbHON JIOIMyCTUMOMN
KOHIIEHTpaIuu

3HATH:

- 0 c()OPMUPOBAHHOCTH MPEICTABICHUN: O MaTepUalIbHOM €AMHCTBE MUpA,
3aKOHOMEPHOCTSX M TMO3HABAEMOCTU SIBICHUI NPHUPOABI; O MECTE M 3HAUYECHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJU B 00ECIEUEHUU YCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTMUECKOU, IHEPreTUIECKON U
NUIIEBOI 0€30MacCHOCTH, B Pa3BUTUU MEAUIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieyeHuun palMOHAIBHOIO
IPUPOAOIIOIb30BaHNS, B (POPMHPOBAHMUA MHUPOBO33PEHUS M OOIIEH KyJIbTYpPHI
YeJI0BEKa, a TAKXKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJHOU CpEJIE;

— O BIIQJICHUM CHUCTEMOW XHWMHUYECKUX 3HAHWUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraole MOHATUA(IOMOJHUTENBHO K CHUCTEME MOHATUH 0a30BOro
YPOBHS1) - U30TOIBI, OCHOBHOE M BO30YK/IEHHOE COCTOSIHUE aToMa, TMOpUaAn3aius
aTOMHBIX opOwuTaniedd, xumuueckas cBs3b ("o " u "W -CBA3B", KpaTHBIE CBS3H),
MOJISIpHAsE KOHIIGHTpAIus, CTPYKTypHas ¢opMyna, u30oMepusi (CTpYKTypHas,
reoMeTrpuyeckas (LHMC-TPaHC-U30MEPHsI), TUIbl XUMUYECKUX peakuuid (romMo- u
reTeporeHHble, 00paTUMbIE U HEOOPATUMBIE), PACTBOPHI (MCTHUHHbBIC, JUCIIEPCHBIE
CUCTEMBI), KPUCTAIOTHJIPAThl, CTENEHb AUCCOLMALNH, HIIEKTPOIU3, KPEKHHT,
pUMOPMUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKUE 3HAHMUS,
JeXallue B OCHOBE NOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHX
SIBJICHUI, COBPEMEHHbIEC TPEJCTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSIX; MPEJCTABICHUS O MEXaHU3MaxX
XUMHUUYECKUX PEAKINH, TEPMOJUHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX X
NpPOTEKaHHWs, O  XUMHUYECKOM  pPAaBHOBECHM,  JHCIEPCHBIX  CHUCTEMaX,
(akToNIOTUYECKHE CBEICHHSI O CBOICTBaX, COCTaBe, MOJYYEHHU U OE301MacHOM
WCITOJIb30BAaHUU BOKHEUININX HEOPTaHWUYECKUX W OPTAaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEITEIIbHOCTH YEJIOBEKA; OOIINX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO
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MIPOU3BOJICTBA (HA TPUMEPE TIPOU3BOJICTBA CEPHOM KHCIIOThI, aMMHaKa, METaHOJIa,
nepepadoTKu HEPTH);

- OCHOBHBIE METOJIbI HAYYHOTO MO3HAHUS BEIIECTB U XUMUUYECKUX SBICHUH
(HabnroieHre, N3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE).

1.3. KoJmn4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMbl Y4eOHOW JUCIUNIMHBI

Bcero — 30 wacos, B TOM uucie:

MaKCUMaJbHOU yueOHOW Harpy3ku oOyuaromuxcs — 30 yacoB, BKIIOYAS:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOyuatoniuxcs — 20 4acos;
CaMOCTOATENLHOM paboThl 0OyJaronuxcs - 10 gacos.



2. PE3YJbTATHI OCBOEHUS YYEBHOM JUCHUATIINHBI

PesynpTaTom ocBoeHus paboueit mporpaMmbl yueOHOTO MPEIMETa SBISETCS
OBJIaJICHWE OOYYaIOMIMMCSl BHUAOM JACSTEIBHOCTH, B TOM YHCIE 3HAHUSMU U
YMEHUSIMH:

HanmenoBanue pesynpraTa 00yueHus

3HaTh

YMmeTh

- 0 c(hOPMUPOBAHHOCTH IIPEICTABICHUM: O
MaTepUaIbHOM E€UHCTBE MUPA,
3aKOHOMEPHOCTSX U II03HABAEMOCTH
SIBJIGHUN TIPUPO/JIbl; O MECTE U 3HAYEHUU
XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00ECIIEUEHUHU YCTONUNBOIO Pa3BUTHS
YeJI0OBEYECTBA: B PELICHUH MpoliIeM
9KOJIOTUYECKON, YHEPIETUYECKON U TUIIEBON
0€30I1aCHOCTH, B Pa3BUTUH MEAULIUHBI,
CO3/IaHUU HOBBIX MaTe€pUaJIOB, HOBBIX
MCTOYHHUKOB HEPruH, B 00eCeYeHU!
PalMOHAIBHOTO IPUPOAOIOIB30BaHNUS, B
(bopMHpPOBaHUN MUPOBO33PEHUSI U 00ILEH
KYJIbTYpPbI UEJIOBEKA, a TAK)KE IKOJIOTUYECKU
000CHOBAHHOT'0 OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM CpELE;

— O BJIQJICHUU CUCTEMON XMMHUYECKUX
3HaHUH, KOTOpasl BKJIKOYACT:
OCHOBOIIOJIararoIme
MOHATHSI(IOTIOTHUTEIBHO K CUCTEME
MOHATUI 0a30BOT0 YPOBHS) - H30TOIHI,
OCHOBHOE U BO30YK/IEHHOE COCTOSTHHE
aToma, TMOpHUIU3alIysi aTOMHBIX opOuTanei,
xumuueckas cBsa3b ("o " u "mw -cBs3p",
KpaTHbIE CBS3M),MOJISIpHAsi KOHIEHTpaLHus,
CTpYKTypHas popMyIia, U30MepHUs
(cTpyKTypHasi, reoMeTpruecKasi(Luc-TpaHc-
M30MEpPHsI), TUIBI XMMUUYECKUX pPEeaKLni
(romo- 1 reTeporeHHble, 00paTUMBbIE U
HEoOpaTUMBIE), PAaCTBOPHI (UICTUHHBIE,
TUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTUPATHI,
CTENEHb JUCCOLNALINY, JIEKTPOIN3,
KPEKUHT, pu(OPMUHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE
3HAHU4, JIeKaIINe B OCHOBE TOHUMAHUS
IIPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX
SIBIIGHUH, COBPEMEHHbIE TIPEICTABIICHUS O
CTPOEHHH BEILIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM
YPOBHSX; PEACTABIECHUS O MEXaHU3MaX
XUMHUYECKHUX PEAKIH, TEPMOAMHAMUYECKUX
U KNHETUYECKUX 3aKOHOMEPHOCTAX UX
IIPOTEKAHUA, O XMMUYECKOM PaBHOBECHUH,
JMCTIEPCHBIX CHCTEMaX, (pakToIornyeckue

- BBIBJIATH XapaKTE€pPHbIE PU3HAKU U
B3aMMOCBSI3b U3YUYCHHBIX IMOHITHH,
IPUMEHATH COOTBETCTBYIOLIUE OHATHS MPU
ONMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB U
HX MPEBPALLECHU; BBISABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C IOHATUAMU U
MPEACTABICHUSMH JAPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

- HUCIOJIb30BaTh HAUMEHOBAHHS XUMUYECKUX
COEIMHEHUI MEX1yHapOIHOTO CO03a
TEOPETHYECKON U MPUKIIAJHON XUMHH U
TPUBUAJIbHBIC HA3BAHUS BEIIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJ1accaM
OpPraHWYECKUX U HEOPTraHUYECKUX
COEMHEHUI; UCIIOJIb30BAaTh XUMUYECKYIO
CUMBOIIUKY JIJIsl COCTaBJICHUS POopMyT
HEOPraHWYECKUX BELIECTB, MOJICKYIISIPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) (pOpMYJT OpraHUYECKUX BEIIECTB;
COCTABJISITh YPABHEHMS] XUMHUECKUX PEAKIINI
U PacKpbIBaTh UX CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUI ITOCPEIACTBOM
COCTABJICHHS DJIEKTPOHHOTO OajlaHca dTUX
peaxIuii; peakiuii HOHHOro 0OMeHa MyTeM
COCTABJICHHS UX TOJIHBIX U COKPAILICHHBIX
WOHHBIX YPAaBHEHHUI; peakluil TUAPOIIN3a,;
MOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOIIUMH
SKCHEPUMEHTAMH U 3aMUCAMH YpaBHEHUN
XUMHYECKUX PEAKIIUI;

- YCTaHaBIIMBATh MPUHA]JIEKHOCTD
W3YYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB K ONPEICICHHBIM KJIaccaM 1
rpymnmnam CO€MHEHUH, XapaKTepU30BaTh UX
COCTaB U Ba)KHEHUIIINE CBOMCTBA; ONPENEIIATh
BHJIBI XUMHUYECKUX CBsI3€H (KOBaJICHTHAS,
HWOHHAas1, METaJUInuecKasi, BOJOPOHAs ), TUIIBI
KPUCTAJUIMYECKUX PENIETOK BEIIECTB;
KJIacCU(PUIIUPOBATH XUMUYECKUE peakinu;4 -
MPOBOJIUTH PACYETHI IO XUMUYECKUM
(dhopMynaM U ypaBHEHUSIM XHMHUECKUX
peakuuii ¢ UCTOIb30BaHHEM (PU3UUECKHIX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C




CBEICHHUSI O CBOWMCTBAX, COCTaBE, MOTYICHUH
1 0€3011aCHOM HCIOJIb30BAHNHU BaKHEHIIINX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIICCTB B
OBITY M TPAKTHYECKON JICATEIILHOCTH
YeNoBeKa; OOIIMX HAyYHBIX MPHHIIAIIAX
XHUMHAYECKOTO TIPOU3BOJICTBA (HA IpUMEpe
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHAKa,
MeTaHoJ1a, epepaboTKu HEPTH);

- OCHOBHBIE METO/bl HAYYHOTO IMO3HAHUS
BEIIECTB M XUMHUYECKHUX SIBICHUHN
(HabmoieHre, U3MEpeHue, SKCIEPUMEHT,
MOJICIIUPOBAHNE)

KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa
(HOpMaJbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; UCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS pEeIEeHU
B KOHKPETHBIX )KU3HEHHBIX CUTYalLUsX,
CBSI3aHHBIX C BEIECTBAMM U MX
IIPUMEHEHHEM;

- IUTAHUPOBATh U BBINOJIHATh XUMUYECKUI
SKCIIEPUMEHT(IIPEBPALLIEHUS OPTaHUYECKUX
BEILIECTB IPY HarpeBaHUHU, IOJTy4EHUE
STWJIEHA U U3yYEHUE €TO CBOMCTB,
Ka4eCTBEHHbIC PEaKI[MH Ha aIbJAETHIbl,
Kpaxmall, YKCYCHYIO KUCJIOTY; JeHaTypaLusl
0€JIKOB MPHU HAarpeBaHUH, LIBETHBIE PEAKLIUU
0€JIKOB; TPOBOAUTH PEaKIIUU HOHHOTO
oOMeHa, OIpeaeIIATh Cpeay BOAHbBIX
pPacTBOpOB, KAUECTBEHHBIE PEAKIIUU HA
cynbdat-, kapOoHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHMSI; pelaTh
9KCIIEPUMEHTAJIbHBIE 33]1a41 10 TEMaM
"Mertambl" u "Hemeranisl'") B COOTBETCTBUH
C MpaBUIaMH TEXHUKHU O€30M1aCHOCTH IIPU
oOpallleHHH C BEeLIeCTBaMU U J1a00paTOpHbIM
000py/1I0BaHUEM; IIPEJCTABIISITH PE3YJIbTATHI
XMUMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3amnucu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKLIMN U
(opMyIMpOBATH BHIBO/IBI HA OCHOBE ITHX
pe3yJIbTaToB;

- aHAJIM3UPOBATh XUMHUUECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOUHUKOB (CPEICTB
MaccoBOW MH(popManuy, ceTb MHTepHeT U
ApyrHe);

- coOMI0aTh MpaBUiIa IKOJIOTHYECKU
1e1ecoo0pa3Horo MoBeeHMs B ObITY U
TPYAOBOM AEATEIBHOCTHU B LIEJIAX COXPAaHEHUs
CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOIHON
CpE€bl; YUYUTHIBATh ONTACHOCTH BO3JICHCTBUS Ha
YKUBBIE OpraHU3Mbl OIIPEICIICHHBIX BELIECTB,
ITOHMMasl CMBICJI TOKAa3aTelsl IPEAEIbHOM
JIOTTYCTUMOMN KOHIIEHTpAI[UU




3. CTPYKTYPA U COJIEP KAHUE YUEBHOM JUCHUIL/INHBI
3.1. Tematnueckuii man yaeoHou nuctuminabel OJ1.01.11 Xumus

O0BEM BpeMeHH, OTBEACHHBIM Ha OCBOGHUE YUEOHOM AUCIUITIMHEI

Konpr Haumenosanue pasnesnos, TeMm Beero |a3arenpHas aynuropHas yueOHas [CaMocTosTeNIbHAS paboTa
KOMITETEHITUI 4acoB Harpy3ka o0yJarmuxcs 00yJarOIHXCSI
B T.U. B T.U.
Bcero | mabGoparophsie | KypcoBas |Bcero yacoB| B T.4. KypcoBas
4acoB paboTHI paborta pabora (MpoeKT),
IpaKTUYECKUE | (IPOEKT), 4acoB
3aHATHS, YaCOB| YacoB
1 2 3 4 5) 6 7 8
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 4 2 - - 2 -
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U 1 1 - - - -
IIPUPOJIa XMMUYECKOH CBS3U
Tewma 1.2. Ilepuoauaeckuii 3akon u Tabmmna J1.11. Menneneesa 3 1 - - 2 -
Pa3nen 2. Xumuyeckue peakuuu 3 2 - - 1 -
Tema 2.1. Tunbsl XUMHUYECKUX peakIni 2 1 - - 1 -
Tewma 2.2. DneKTpoauTHYEKAs TUCCOLUALINAS U MOHHBIN 1 1 i i i i
oOMeH
OK 07 Pa3pnen 3. CtpoeHue u CBOMCTBA HEOPraHUYeCKHUX 9 5 - - 4 -
BellleCTB
Tema 3.1. Knaccudukanys, HOMEHKIATypa U CTpOCHHE 5 1 ) i 1 i
HEOPraHUYECKHX BEIIECTB
OK 07 Tema 3.2.. DuU3uK0-XMMHUUECCKHE CBOMCTBA 6 4 i i 2 i
HEOPraHUYECKHUX BEIIECTB
OK 07 Paznen 4. CtpoeHue U CBOMCTBA OPraHUYeCKUX BeleCTB 13 8 - - 5 -
Tema 4.1. Knaccudukanus, cTpoeHHe 1 HOMEHKJIaTypa 3 1 i i 5 i
OpraHUYeCKUX BEUIECTB
Tema 4.2. CBoiicTBa OpraHUYECKUX COCTMHEHU 6 5 - - 1 -
OK 07 Tewma 4.3. UnenTudukarus opraHUIeCKuX BEIIECTB, UX
3HaUEHUE U IPUMEHEHHE B OBITOBOM W TPOU3BOJICTBEHHON 3 5 i i 1 i

JICATCIIBHOCTH YCJIOBCKA




Paznen 5. KuneTnyeckne u TEPMOANHAMUYECCKHUEC

3aKOHOMEPHOCTH NMPOTEKAHNSI XUMHYECKHX pPeakuuid 1 1 i
Tema 5.1. Kunernueckue u TepMOAMHAMUYECKHE 1 1 -
3aKOHOMEPHOCTH MTPOTEKAHUS XMMUYCCKUX PEAKITU
Pa3nes 6. PacTtBopsl 1 1 -
Tema 6.1. IlonsTue o pacTBOpax 1 1 -
OK 07 Pa3nen 7. Xumusi B ObITY ¥ IPOU3BOCTBEHHOI 1 1 -
NesITeJIbHOCTH YeJI0BeKa
OK 07 Tema 7.1. Xumus B ObITY U IPOU3BOACTBEHHOMN 1 1 -
JEATEILHOCTH YeIOBEKa
[TpomexyTouHas aTTecTanus (3a4eT ¢ OILICHKOM)
Bcero uacos: 30 20 10
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3.2.

Conep:xxanue o0yueHusi no yuyeonoii nucuumianne OJ1.01.11 Xumus

HaunMeHoBaHue pa3aesioB, TemM Coaepsxanue yueOHOro MaTepraia, NPaKTHYECKHe 3aHATHS, CAMOCTOsITeIbHasi padoTa O0BéM
Y4eOHOI TUCHHUIIMHBI o0yyaromuxcs 4acoB
1 2 3
Paznea 1. . OcHOBBI cTpOEeHUS 4
BeleCTBA
Tema 1.1. CtpoeHue aToMOB Copepxanre yaeOHOT0 MaTepuana 1
XHMHYCCKHX 3JICMCHTOB U CoBpemeHHas Mojieb CTpoeHUs aToMa. CUMBOJIMYECKUM A3bIK XUMUU. XUMUYECKUHN HJIEMEHT.
IIPHPOJIAa XUMHUYCCKOHU CBA3H DnekTpoHHas KoHburypauus aroma. Knaccudukanus XuMHUECKUX 2JIeMEHTOB. BaneHTHbIe
ANEKTPOHBI. BaneHTHOCTb. DIEKTPOHHAS IPUPOIa XUMUUECKOH CBsI3U. Byl XuMHUECKO# CBSI3U
(KoBaJIeHTHAs, HOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) U crIOocoObI ee 00pa30BaHus
[IpakTrueckue 3aHATHS
CamocrosTenbHas pabota o0yJyaroumxcs
Tema 1.2. [lepuoyeckuii 3aK0H Copepxanne yaeOHOT0 MaTepuaa 1
u Tabmua JIL V. Menzeneesa [Tepuonnueckas cucrema xumudeckux 31neMeHToB J[.M. MenaeneeBa @u3nyueckuii CMbICIT
Ilepnognueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIO)KEHUEM
XMMHYECKOro ieMeHTa B llepuonnueckoil cucreme
[IpakTrueckue 3aHATHS
CamocTosTenbHas paboTa 00yJaroumxcs 2
TemaTtnka caMoOCTOSTETLHON paOOTHI:
MupoBo33peHueckoe u HaydHoe 3HadeHue [lepuonnueckoro 3akona JI.11. Menneneesa.
[Iporunossl JI.M1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pasznen 2. XuMu4yeckue peakuum 3
Tema 2.1. TrIbl XUMUYIECKUX Coneprxanne y4eOHOTO MaTepurana 1
peakuuii Krnaccudukanys u TUIBI XUMAYECKUX PEaKIUi C yuacTHEM HEOPTaHUYECKUX BEIECTB.

CocraBieHre YpaBHEHUH peakIfii COeqUHEeHNs, pa3I0KeHus, 3aMeleHNs, OOMEHa, B T.4. peaKkLui
rOpPEeHMs], OKUCIICHHUSI-BOCCTAHOBIICHUSI.

[IpakTnueckue 3aHATHS

CamocrosrenbHas paboTa 00y4aromuxcs 1

Tematuka caMOCTOATENHHOU PAOOTHI:

OXKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PEaKru B IpUpoac, NPpOU3BOJACTBCHHBIX IMPOLECCaX U
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PKU3HCACATCIbHOCTH OPraHn3MOB

Tema 2.2. DnekTpoauTuyekas
JUCCOIMAIUS M HOHHBI 00MEH

Copepxanue yueOHOT0 MaTepuana

Teopwust 21eKTPOTUTHIECKON AUCCOMAK. VIOHBI. DIEeKTPOINTHI, HEAIEKTPOINTHI. Peakimn
nOoHHOTO oOMeHa. CocTaBieHHEe peaKLMii HOHHOTO OOMEHA ITyTeM COCTaBJICHUSI HX MOJIHBIX U
COKpALICHHBIX HOHHBIX YpaBHEHHH. KHCIOTHO-OCHOBHBIE peaKIvy.

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00y4aromuxcs

Paznen 3. CTtpoenue u cBoiicTBa
HEOPraHHYeCKHX BEleCTB

Tema 3.1. Knaccudukarnyms,
HOMEHKJIaTypa U CTPOCHHE
HCOPTraHNYCCKUX BCIICCTB

Conepkanue yq4eOHOro MaTepuaia

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heoprauuueckux Bemects. IIpocTsie n
CJI0’)KHBIE BelecTBa. OCHOBHBIE KJIACChl CI0XKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIbI, KUCIOTHI,
coinn). B3auMocBsI3p HEOPraHUYECKUX BEILIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucramnmuueckue u amopgHble BelecTBa. THIIbI KpUCTAIUIMYECKUX PEIETOK (aATOMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJIIMYECKast).

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrosrenbHas paboTa 00y4aroumxcs

TemaTtnka caMoCTOSTETLHON pabOTHI:

HomeHkiaTypa HeOpraHM4eCKHX BEIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 MX XUMUUYECKOH (DOPMYIIbI MU
COCTaBJIeHHE XUMHYECKOH (popMyJIbl NCXO/Ts M3 Ha3BaHUs BellecTsa 1o MexayHapoaHoi (MFOITAK)
TPUBHAJILHON HOMEHKJIATYPE.

Tema 3.2. PU3HUKO-XUMHUUECKUE
CBOWMCTBA HEOPTAHMYECKHUX BEIICCTB

Copepxanue yueOHOTO MaTepHana

Mertannsl. O6uue puznyecKkrue 1 XuMUIeCKre CBOHCTBA MeTalIOB. CIIOCOOBI MOTYYEHHUS. .
Kopposus MeTanoB: BUIbI KOPPO3HH, CIOCOOBI 3aIIMTHl METAJUIOB OT KOPPO3UHU

HpaKTI/I‘{CCKI/Ie 3aHATUA

CamocrosrenbHas paboTa 00y4arommxcs

Tematuka caMOCTOSTEIbHOM pa6OTBIZ
3HadYeHNE METAINIOB 1 HEMETAJIJIOB B IpHUPOAC U KUSHCACATCIbHOCTH YCJIOBEKA U OPIraHU3MOB.

Hewmerael

Copepxanne yueOHOTO MaTepuana

Hemeramnsl. O6IJ_[I/IC (bI/ISI/ILIeCKI/IC 1 XMMHYECKHE CBOMCTBA HEMETAIIJIOB.

[IpakTrueckue 3aHATUS

CamocrosTenpHas paboTa 00yJaronuxcst
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Hemeramibl Copepxanne yaeOHOT0 MaTepuana 1
Tunuunbsie cBoiicTBa HemeTauioB [V— VII rpymm.
Knaccudukanus 1 HOMEHKJIATypa COeAMHEHUH HEMETaJIOB.
[IpakTrueckue 3aHATHS
CamocrosTenpHas paboTa 00yJaronuxcs 1
Temartuka caMocTOATENHHOU PAOOTHI:
KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B PUPOJIE
XUMHUYECKHE CBOMCTBA Copepxanue yueOHOro MaTepuana 1
OCHOBHBIX KJIACCOB HCOPraHMICCKUX | XyMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHUIOB, THIPOKCHUIOB,
BCILECTB KHCJIOT, COJIEH U Jp.).
[IpakTuueckue 3aHATHS
CamocTosTenbHas paboTa 00ydaronmxcs 1
Temartuka caMoCTOATENHHOU PAOOTHI:
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIIUX
OKCHJIOB U THJIPOKCHJIOB
Pasnen 4. Ctpoenue u cBoiicTBa 13
OpPraHUYeCKHX BelleCTB
Tema 4.1. Knaccuduxarusi, Coneprxkanne y4eOHOT0o MaTepuana 1
CTPOCHHE 1 HOMEHKIIATYpa [losiBIeHHE M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto
OPraHMYCCKUX BCIIECTB 1 3HAYEHHE OPTaHUYECKON XMMUU B CUCTEME €CTECTBECHHBIX HayK.
XMMUYECKOE CTPOCHHE KaK MOPSA0K COETMHEHHUSI aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJ€HTHOCTH.
OCHOBHBIE MOJIO)KEHUS] TEOPUU XUMUYECKOTO CTPOEHHUS OPTraHUUYECKUX coeAMHEHUN A.M.
bytiepoBa. YriepoIHbId CKEJIET OPraHMYECKOW MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT)
XUMHUYECKOTO CTPOEHMS MOJIEKYJI. MI30Mepus U u30MepHl.
[TonsiTre o pyHKIMOHAIBHOU rpymnne. Pagukain.
[IpakTrueckue 3aHATHS
CamocrosrenbHas paboTa 00y4aromuxcs 2

TemaTnka caMOCTOSTETLHON pabOTHI:

[IpuHIMNIBI KIaccuPUKAIMN OPraHU4YeCKUX coeTMHeHu. MexayHapoaHas HOMEHKJIaTypa u
MPUHIUIIBI HOMEHKJIATyphl OpraHudeckux coequHeHuit. [TonsTre 06 a3oTcoaepkamiux
COCTMHECHMSIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBaX (yIieBoJax, JKupax, OenKkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, OJIMMEP, CTPYKTYPHOE 3BEHO

13




Tema 4.2. CBoiicTBa OpraHu4ecKux
COETUHEHUN

Coneprxkanue yaeOHOTO MaTepHraia

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUUECKUX COSAMHEHHI OTIEIbHBIX KJI1acCOB (OCOOEHHOCTH
KJ1accu()UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTHYECKUH psal 1 o0mias popmyra;
n3oMepusi; GU3ndYeckre CBONCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOJIYUYEHHUS):

[IpenenbHbIE YraeBOAOPOIbI (ATKaHBI M UKIOATKaHbl). ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HUCTOYHUKOB TEIUIA B MPOMBINIICHHOCTH U ObITy. CBOWCTBA NPUPOIHBIX YTICBOJIOPOIOB,
HAXO0XJICHHE B IPUPOJE U MPUMEHEHHE alIKaHOB; HEIpe/lelbHbIC (ATKeHbI, AIKUHBI U aJIKa/IMEHBI)
W apOMATHYECKHE YTIEBOAOPOAbl. ['OpeHue aleTuieHa Kak MCTOYHUK BBICOKOTEMIEPATYPHOTO
IJIAMEHU JUIsI CBAPKU U PE3KU METAJLIIOB

Kucnopoaconepxkamue coequHeHus (COUPTHl W (PEHONBI, KapOOHOBBIE KHUCIOTHI W 3(UPHI,
QIIbACTH/IBI U KETOHBI, )KUPBI, yriieBo bl ). [IpakTndeckoe mpuMeHeHHe STHICHTTTUKOJIS, TIIUIEPHHA,
¢denona. Ilpumenenne ¢opmanbaeruaa, aneTalbAeruaa, YKCyCHOH KHCJIOTBL. MblIa Kak COJH
BBICIINX KapOOHOBBIX KHCJIOT. MoroIue CBOWCTBA MbLIa

CamocrosTenpHas paboTa 00yJarommxcs

Temaruka caMoCTOATENBHON PaOOTHI:
[TpakTHyeckoe NpUMEHEeHNEe STUIICHIJIMKOIS, IulepuHa, ¢perona. [Ipumenenne popmanbaernma,
aleTaIbJIeTn1a, YKCYCHON KUCIIOThI

A3zoTcozepkaiMe coeluHEHHs (aMUHBI W AMUHOKUCIOTHI, Oenku). BbicokoMomnekymnsipHble
COEIMHEHUS (CUHTETUYECKHE U OMOJOTMYEeCKH-aKTHBHBIE). MOHOMEp, MOIMMEp, CTPYKTYpPHOE
3BeHO. [lonumepusanus 5TUIeHa Kak OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaHUS.

I'eHeTn4eckas CBsI3b MEKYy KJIaCcCaMU OPraHUYECKUX COCIMHEHHN

Tema 4.3. nentudukanus
OpTaHMYECKUX BEIIECTB, UX 3HAUCHUE
U TIpUMEHEHUE B OBITOBOM U
MTPOU3BOJICTBEHHON JCSITEILHOCTH
YEeJIOBEKA

Copepxanue yueOHOTO MaTepHana

buooprannueckue coenuHeHus. IIpumeHeHue m Ouosormyeckas pojib yrieBonoB. OKHCIIEHUE
YII€BOJOB — HMCTOYHHMK SHEPTrUU >KUBBIX OpraHu3MoB.O0JacT NpPUMEHEHUs aMHHOKUCIOT.
[TpeBpamenust GenkoB NHIIM B opraHusme. buonormdeckue ¢ynkunu 6enkoB. buonormueckue
(GYHKIIUY KUPOB

HpaKTI/IquKI/IC 3aHATUA

CamocrosTenbHas paboTa 00yJaronmxcs

CopepxaHue yaeOHOTO MaTepuana

Ponp opranmdeckoit XuMuu B peliieHuy mpo0sieM MuIeBoit 6e3omacHoctu Poss opranudeckoit
XMMHH B PEIICHUU TIPOOIIEM YPHEPTeTUYECKON 0€30MaCHOCTH, B PA3BUTHH MEAUIIMHBI, CO3JTaHUN
HOBBIX MaT€pHaAJIOB, HOBBIX HCTOUYHUKOB SHEPIHH (IbTEPHATUBHBIE HCTOYHUKU YHEPTHH).

[IpakTrueckue 3aHsATUS
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CamocrosTenbHas paboTa 00y4aronmxcs

Temartuka caMocTOATENHHOU PAOOTHI:

OnacHoOCTh BO3JEMCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIacCOB
(YrieBoaopo/ibl, COUPTHI, (PEHOIBI, XJIOPOPraHUYECKUE MPOU3BOAHbBIE, ANIBACTUIBI U JIP.), CMBICIT
110Ka3aTessl NPEAesIbHO I0YCTUMOM KOHLIEHTPALUU

Paznen 5. Kunernueckue u
TePMOIHMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX PeaKkuuid

Tema 5.1. Kunernueckue u
TePMOIHMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX peaKkuid

Conepxkanue ya4eOHOro MaTepuaia

CKopocCTb peakluu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB: IPUPO/IbI PEArupyIOIINX BELIECTB,
KOHIIGHTPALlMU PEearupyolux BelecTB, TEMIEPAaTypbl U IJIOLIAU PEaKIMOHHON MMOBEPXHOCTH.
TernoBbie YPPEKTH XUMHUECKUX pEaKIUil. DK30- U IHAOTEPMHUUECKUE, peakunu.O0paTuMocTH
peakuuid. XUMHMUYECKOE PAaBHOBECHE M €ro CMEIIEHUE IMOJ JAECHCTBHEM pa3IM4HbIX (PAKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM HPOAYKTOB pPEAKLUH, JIABJICHHE, TeMIeparypa) A CO3JAaHMs
ONTUMAJIBHBIX YCIOBUH IPOTEKaHNs XUMHUecKUX npoueccoB. IIpunnun Jle [llarense

[IpakTrueckue 3aHATHS

CamocTosTenbHas pabota o0ydyaroumxcs

Pa3nes 6. PactBopsl

Tema 6.1. ITonsiTHe 0 pacTBOpax

Copepxanue yueOHOTO MaTepHana

PactBopenue kak puznko-xumudeckuit npouecc. PactBopsl. CriocoObl IPUTOTOBIEHUS PACTBOPOB.
PactBoprMocTh. MaccoBasi 707 pacTBOpeHHOro BemiecTBa. CMBbICT MMOKazaTeias MpeaeibHO
JIOMTYCTUMON KOHILIEHTPALMH U €r0 UCIOJIb30BAHNE B OL[EHKE SKOJIOTHYECKOH 0€30MacHOCTH.

[TpaBuiia 5KOJIOTMYECKH 11e71eCO00pa3HOro MOBEACHHs B OBITY U TPYAOBOH JESTENIbHOCTH B LENAX
COXPaHEHMsI CBOETO 3/I0POBbSl M OKPY)KAIOLIEH NPUPOJHOM CpENbI; ONMACHOCTH BO3JIEHCTBUS HA
’KMBBIE OPTraHU3MBbI ONPEJICIIEHHBIX BEIIECTB.

HpaKTI/I‘-ICCKI/IC 3aHATUA

CamocrosTenbHas paboTa 00yJaronmxcs

Pa3nes 7. Xumus B ObITy M
NMPOU3BOJACTBEHHOM
AeTeJIbHOCTH YeJIOBeKa

Tema 7.1. Xumus B ObITY U

Coneprxanue yueOHOTO MaTepualia
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MIPOU3BOACTBEHHOMN
JIEeATEIbHOCTH YeJIOBEKa

Hogelimme 0CTHXKEHNU XUMAYECKOM HAYKU U XMMUYECKOM TeXHOIoruu. Pons xumuu B
00eCreyeHnH IKOJIOTMUECKON, SJHEPreTUUECKON U MUIEBON 0€30I1aCHOCTH, Pa3BUTHH MEIULIUHBI.
[TpaBuia moucka u aHaNM3a XUMUYECKONH HH(POPMAITUH U3 Pa3IMYHBIX HCTOYHUKOB (HayyHas U
yueOHO-Hay4yHas JJUTepaTypa, CpeicTBa MaccoBoi MHpopmaruu, cetb MHTepHeT)

[IpakTueckue 3aHATHS

CamocrosTenbHas paboTa 00y4aronmxcs

IIpomeskyTouHas aTTecTauMs

3a4eT C OLIEHKOU

Bcero yacos:

32
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4. YCJIOBUSI PEAJIM3AIIAN ITPOT'PAMMBI YYEFHOU JIUCIIUTIIIMHBI

4.1. TpedoBaHus K MAaTePHATbHO-TEXHHYECKOMY 00ecredeHn 0

Peanmuzanus nporpaMmbl  y9eOHOH MporpamMMbl  YICOHOW JHCIUILIAHBI
IpearojaraeT HaTuIre ydeOHOro KaOMHeTa.

[ToaroToBKka BHEAyAUTOPHON padOTHI JOKHA OOCCIICUMBATHCSA JOCTYIIOM
Ka)XJI0ro oOyyaromerocs kK 6azam JaHHbIX U OuMOnroTeuHbIM GoHaaM. Bo Bpems
CaMOCTOSTEIILHON IOATOTOBKH, OOYYArOIIUECS JIOJDKHBI OBITh 0OCCIICUCHBI
JOCTYIIOM K ceTu MIHTepHeT.

OO6opynoBanue y4eOHOro kaduHeTa U pado4ux MecT KadUHeTa:

- MOCaJ0YHbIE MecTa Il oOydaromuxcs, pabodee MECTO MpernoaaBaTers,
KOMIUIEKT y4eOHO-METOINYECKON AOKYMEHTAIMH, HarfsaHble mocolus (Tabiuia
MeHnneneeBa), AOCTaTOYHOE KOJMYECTBO YUYEOHBIX KHUT, JOCKA, TEXHUYECKUE
cpelncTtBa OOy4YeHHMS: KOMIBIOTEp C YCTPOWCTBAMHM BOCIPOM3BEIICHUS 3BYKa,
IPUHTEP, MYIbTUMEIUA-TIPOESKTOP C SKPAHOM, YKa3Ka-MPe3eHTep Il IPE3CHTALUM.

Texnnueckue cpeacrsa oOOy4YeHHsI: KOMIIBIOTEp C  YCTPONCTBAMMU
BOCIIPOU3BEICHUS 3ByKa, MYJIbTUMEIUA-TIPOEKTOP C 3KPAHOM.

4.2 QOOmme TpeOOBaHMS K OpPraHu3anuu  00pa3oBaTebHOI
NAeATeJbHOCTH

OcBoenne 0OydalOIMMUCA YYEOHOrO NpeaMeTa MOXKET HPOXOJUTh B
YCJIOBUSIX CO3JaHHOM 00pa3oBaTebHOM cpebl B 00pa30BaTEIbHOM OpraHU3aluu
(yupexxeHun).

[IpenonaBanue y4eOHOro mpeaMeTa MAOHKHO HOCHTh IMPAKTHUYECKYIO
HaIpaBJIEHHOCTh. B mpoliecce MpakTUYECKUX 3aHATUN 00ydarolIHecs 3aKpEeIUIsitoT
U yrayOnsioT — TEOpEeTUYECKHE  3HaHUA, NPUOOpETaoT  HEoOXOJIUMBbIe
po(ecCHOHANIbHBIE YMEHHS U HABBIKU.

Texymmii ¥ TPOMEXKYTOUHBI KOHTPOJb OOY4YEHHUS CKJIQJbIBACTCS U3
CJIEIYIOIUX KOMIIOHEHTOB:

TeKyHIUH KOHTPOJIb: ONpOC OOY4YaloIIMXCS Ha 3aHATHSIX, MPOBEICHUE
TECTUPOBAHUS, PEIICHUE MPOU3BOJACTBEHHBIX 337ay OOYy4aIOLIUMUCS B MpoIlecce
IIPOBEJICHUS TEOPETUUECKUX 3aHATUHI U T.1.;

NMPOMEKYTOYHBIN KOHTPOJIb: 3a4€T C OLIEHKOM.

4.3. KagpoBoe o0ecrnieueHne 00pa3oBaTe/ibHOI 1€ATeIbHOCTH

TpeboBanus K KBaM(PUKAIIMU T€IarOTMUYECKUX KaAPOB, OCYIIECTBIISIFOIINX
peanuzaruto OITOIT CITO — ITICC3 no cnenuanbHOCTU A0JKHA 00eCIIeUnBaTHCA
NeJarornuecKUuMHU KaJpaMu, UMEIOIUMHU BhICIIEE 00pa30BaHUE, COOTBETCTBYIOIIEE
npoduao TpenojaBaeMol AMCHUIUIMHBL  Jloyisi mpenogaBarenieid, HMEIOIINX
BbICIIIee 00pa3oBaHue, T0JKHA COCTABIISATh HE MeHee 95 MPOLIEHTORB B OOIIEM YHCIIC
mpernojiaBarenieid, 0OeCIeUnBaIONUX O00pa30BaTENbHBIA MPOIECC IO JIAHHOMN
OCHOBHOM 00pa3oBaTebHON POrpaMMme.

OnebIT NEeATENbHOCTH B OpraHu3aluaX COOTBETCTBYIOILIEH
npodeccruonansHoil  cephl  SABISETCA O0S3aTENbHBIM JUIsl  TIPEToJlaBaTelieH,
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OTBEYAIOIINX 32 OCBOCHHE OOYJArONTUMCS MPOPECCHOHAITBHOTO YIEOHOTO ITUKJIA.
[IpenonaBareny Noay4arOT JOMOIHUTENBHOE Ipo(eccruoHanbHoe 00pa3oBaHue Mo
porpaMmam MOBBIIICHUSI KBaTM(PUKAIIMK, B TOM 4YUcClie B OpME CTaKUPOBKHU B
npoHIIbHBIX OpraHu3alusax He pexe | pasa B 3 roja.

Jlo 10 mpoileHTOB OT O0IIEero uMcia mpenojaBaTeseil, UMEIOIMX BhICIIEE
oOpa3oBaHue, MOXET ObITh 3aMEHEHO mpenogaBateiasimu, uMmeromumu CIIO u
rOCyJapCTBEHHbIE TOYETHBIC 3BaHUS B COOTBETCTBYIOLIEH MpPOQEeCCHOHATBHON
cdepe, unu crenuanucramu, umeronumu CIIO u ctax nmpakTuueckoi paboThl B
COOTBETCTBYIOIIEH MpodeccuoHabHO chepe 6omee 10 mocmegHux Jer.

4.4 HNudpopmanuonnoe o0ecrnieyenmne o0yueHmus. Ilepeyennb
peKOMeHyeMbIX y4eOHbIX H31aHuii, UHTepHeT-pecypcoB, AOMOJTHUTEIbHOMN
JUTEPATYPhI

OCHOBHBIC HCTOYHHUKH:

1. Xumusg. 10 xin. bazoBeiit ypoBeHb. YueOunuk / [Mabpuensa O.C.,
OctpoymoB N.I'., CrnankoB C.A. - M. - U3n-Bo «IIpocBemenuey , 2021.

2. Xumusa. 10 xn. bazoBeiii ypoBenb. YueOnuk / ['abpuensn O.C.,
OctpoymoB N.I'., CnankoB C.A. - M. - U3n-Bo «IIpocBemenuney , 2021.

3. Xumus. 10 k. YueOnuk. Yrinyonennsiit yposeds./ Epemun B.B.- M.- U3x-
BO «IIpocBemenue» , 2020.

4. Xumus. 10 k1. YueOHuk. YrayOneHnsiii ypoens./ Epemun B.B.- M.- U3a-
BO «IIpocsemenune» , 2020.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Xumus: yueOHUK AJi1 CTYACHTOB CPEAHUX MPOPECCHOHAIBHBIX YUEOHBIX
3ageaenuil. /O.C. I'aOpuensn , U.I'. OctpoymoB - M.: M3narenbckuil LEHTP
«Axanemus», 2014.

2. Xumus. YUeOHUK 151 CpeTHUX MPO(ECCHOHABHBIX YUeOHbBIX 3aBeJCHUN /
Epoxun 10.H. - M.: U3natensckuil HeHTp «Akagemusi», 2013.

3. Heopranuueckass xumus: yueOHoe mocobue / M.B. boromomnosa. - M.:
Ansdpa-M: UHOPA-M, 2011.

4. O6mras xumus: [napranka. - M.: U1 PUOP, 2010.

5. Opranunueckas xumusa. Kpatkuii kypc: YueoHoe nocooue/lBanos B. T'.,
I'eBa O. H. - M.: KYPC, HUL] UH®PA-M, 2015.

6. Xumus. Oprannyeckas xumud. 10 xmacc : yueOnuk / I'. E. Pynsutuc,
®. I'. ®enpaman. — 15-e uzn. — M. : IIpoceemnenue, 2014. — 192 ¢. — 978-5-09-
026516-4.

7. Xumus. OcHoBbl oOmiet xumuun. 11 knacc : yuebnuk / I'. E. Pyasuruc,
®. I'. ®enpaman. — 14-e u3g. — M. : IIpocsenienue, 2014. — 159 ¢. — 978-5-09-
026562-1.
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5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCHUATIIMHBI

KOHTpOJIL H OHOCHKa pPEe3yJIbTaTOB OCBOCHHA yq€6HOFO mpecamMeTa
OCYHICCTBILICTCA IPCIIOAaBaTCIICM IIPHU IIPOBCACHUUN SaHHTHﬁ, TCCTUPOBAHUA, A
TAaKXKC BBIIIOJIHCHUA O6y‘IaIOHlI/IMI/ICSI HWHANBUAYAJIbHBIX BaHaHI/If/'I, ITPOCKTOB,

HUCCIIEeI0OBaHUMH.

Pe3yabTarsl 00yyeHus

OcHOBHBIC ITOKA3ATEJIH
OIIEHKH Pe3YJIbTaTOB

D®opMBbI U METOBI
KOHTPOJISI M OlIEeHKH

3HaTh:
- 0 cpOPMUPOBAHHOCTHU
MIpPeJICTaBICHUI: O
MaTepHUaIbHOM EIMHCTBE
MHPa, 3aKOHOMEPHOCTSIX U
IMO3HABAEMOCTH SIBJICHUI
MIPUPOJIBI; O MECTE U
3HAYCHUU XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€
poJii B o0ecrieYeHIu
YCTOMYMBOIO Pa3BUTHUS
YeJIOBEYECTBA: B PCIICHUU
po0GJIeM HKOJIOTHYECKOA,
SHEPreTUYECKON U MUILIEBOM
0€30MacHOCTH, B Pa3BUTUHU
MEUIINHBI, CO3ITaHUN
HOBBIX MaT€pUAIOB, HOBBIX
HMCTOYHUKOB YHEPTHH, B
obecrnieueHnun
paIMoHaIBLHOTO
MPUPOJIONIONB30BAHUS, B
(dhopMUpOBaHUH
MHUPOBO33pEHUS U 0011ei
KYJIBTYpPBI YeJIOBEKa, a
TaKKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJE;
— O BJIQJICHUU CUCTEMOU
XUMHUYECKHUX 3HAHUH,
KOTOpasi BKIIIOYAET:
OCHOBOTIOJIAraroue
MOHATHSI(TOTIOTHUTETHHO K
CUCTEME TIOHSTUH 0a30BOTO
YPOBHSI) - U30TOIIHI,
OCHOBHO€ U BO30YX/I€HHOE
COCTOSIHHE aToMa,
THOPUAM3AITIS AaTOMHBIX
opOuTanei, xuMmudeckas
cBsm3b ("o " u "1 -cBA3B",
KpaTHBIE CBSI3H), MOJISIpHAS

OO6yuarommuecs
JTEMOHCTPHUPYIOT 3HAHUS U
YMEHUS:

- COCTABJIATh XUMHUYCCKHUE
(hOpMyIIBI COSMHCHHI B
COOTBETCTBHUU CO CTCIICHBIO
OKHCJIEHUS XUMHYECKUX
3JICMEHTOB, HCXOJIS U3
BAJIEHTHOCTHU U
3JIEKTPOOTPHUIIATEILHOCTH;

- XapaKTepu30BaTh
XHMHYECKHE DJIEMECHTHI B
COOTBETCTBHUU C UX
ITOJI0KCHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JICMEHTOB
J.. Menneneena,

- COCTaBIIATh PEAKIIUU
COCIMHEHMS, PA3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCJIUTEHHO-
BOCCTaHOBUTEIbHBIE PEAKIIHH;
- COCTaBJIATh YpaBHEHUS
XUMHYECKHUX PEaKIIHH
HMOHHOTO OOMEHA C y4acTUeM
HEOPTaHMYECKUX BEIIECTB;

- UCCIIEJIOBATh CTPOCHUE U
CBOMCTBa HEOPTaHHUUECKHUX
BEIIECTB,

- YCTaHABIIMBATh 3aBUCUMOCTh
(DU3HKO-XMMHYECKHX CBOWCTB
OpPTaHUYECKUX BEIIECTB OT
CTPOCHHUS MOJIEKYT,

- OLICHUBATh ITOCICACTBHS
OBITOBOM U
MIPOU3BOICTBEHHOM
JeITEJILHOCTH YeJIOBEKA C
MO3UIIMI 3KOJIOTrMYEeCKOM
0€30macHOCTY.

®opMBbI U METOABI
KOHTPOJIA:

VYerHbli onpoc
[TucemeHHBIN ompoc
CamocrosrenbHas padoTta
TecToBble 3anaHus
@pOHTAIBHBIN OIIPOC
WNuauBuayanbHbII ONIPoOC
IIpoBepxka
CaMOCTOSTEJIbHOM PabOThI
IIpoBepka KOHCIIEKTOB
[TpoBepka cooOmeHm

IIpome:xxyTouHas
aTTecTalms: 3a4eT C
OLICHKOU
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KOHIICHTpAaLus,
CTpYKTypHas ¢hopmyIa,
n3oMepus (CTpyKTypHas,
reoMeTpuyeckas (Iuc-
TPAHC-U30MEPHUSL), TUIIbI
XUMHYECKHUX PEaKIIHii
(romMoO- ¥ reTepOreHHBIE,
oOpaTuMebIe 1
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIC
CUCTEMBI),
KpUCTAJJIOTUAPATHI,
CTENEHb JUCCOLMALINH,
ANEKTPOJINU3, KPEKHHT,
PUGOPMHHT); TEOPHH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE
3HAHU4, JIEKAIINE B OCHOBE
MMOHUMAaHUS IPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX
SIBIIGHUH, COBPEMEHHbBIE
IIPEJICTaBICHUS O CTPOCHUU
BEIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM
YPOBHSIX; IIPEJCTABIECHUS O
MeXaHU3MaX XUMHUYECKUX
peakuuid,
TEPMOIMHAMHUYECKUX U
KHHETHYECKUX
3aKOHOMEPHOCTSX UX
MIPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHHM, JUCTIEPCHBIX
CUCTEMaX,
(aKTOJIOTMUECKUE CBEJICHUS
0 CBOMCTBax, COCTaBe,
MOJTy4YeHUH U 0e30IacHOM
HCII0JIb30BAHUHU
BOKHEUIIUX
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB B
OBITY U IPAKTHUUECKOI
JESATEIBHOCTH YEJIOBEKA;
00X HAYYHBIX
MPUHIUIAX XUMHUYECKOTO
MPOM3BOJICTBA (Ha pUMeEpe
IIPOU3BOJICTBA CEPHOI
KHCIIOTBI, aMMHUaKa,
METaHoJ1a, epepaboTKu
He(Tn);

- OCHOBHBIE METO/IbI
HAy4YHOTO MO3HAHUS
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BEIIECTB U XUMHUYECKHX
sIBJICHUH (HaOJt01eHue,
HU3MEpeHHe, SKCIIEPUMEHT,
MOJICIIMPOBAHHUE).

Ymers:
- BBIABIISITH XapaKTEPHbIE
IIPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX IMOHATUH,
MIPUMEHSATD
COOTBETCTBYIOIIME ITOHATUS
IIPY ONIMCAHUM CTPOEHUS U
CBOMCTB HEOPTraHUYECKUX U
OpPraHUYECKUX BEILECTB U UX
MIPEBPALCHUI; BBISBIATh
B3alMOCBS3b XUMUYECKUX
3HaHUH C MOHATUIMHU U
MIPEACTABICHUSIMU APYTHX
€CTECTBEHHOHAYYHbIX
IIPEIMETOB;
- UCMOJIb30BaTh
HaUMEHOBAHUS XUMHUYECKUX
COETUHEHUN
MEXKIyHApOAHOI'O COK03a
TEOPETUYECKOU U
MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BaHUS
BELIECTB, OTHOCALINXCS K
M3Yy4YEHHBIM KjlaccaM
OpPraHUYECKUX U
HEOPraHUYECKUX
COEIMHEHNH; NCITOTHL30BaTh
XUMHUYECKYIO CUMBOJIUKY IS
cocTaBJIeHUs PopMyI
HEOPraHWYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX,
COKpAIIICHHBIX U CKETIETHBIX )
(hopMy OpraHuvIeCcKux
BELIECTB; COCTABIISATh
YpaBHEHUS XUMUYECKHUX
peaKkLuil U pacKpbIBaTh UX
CYIIHOCTb: OKACIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMA
ITOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOI0 OajaHca 3TUX
peaKkuuii; peakirii *OHHOTO
oOMeHa IyTeM COCTaBJICHUS
WX TOJIHBIX U COKPALEHHBIX
HMOHHBIX YPaBHEHUH; PEAKLUN
TUIPOJIN3a, PeaKINi
KOMILIEKCO0Opa3oBaHus (Ha
npuMepe
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TUAPOKCOKOMITIEKCOB ITUHKA
Y QTIOMHHHS ); TOATBEPKIATh
XapaKTEePHbIE XUMUYECKUE
CBOICTBa BEIIECTB
COOTBETCTBYIOIIUMH
SKCIIEPUMEHTAMU U 3aMTUCSIMU
YPaBHEHUN XUMUYECKUX
peaKIunii;

- YCTaHaBJIMBATh
MPUHAIICKHOCTh U3yYEHHBIX
HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB K
OIIpeZIeNIEHHBIM KJIaccaM U
rpynmnaM CoOeIMHEHUH,
XapaKTepu30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA;
OTIPEIETSATH BUJIBI
XUMHYECKUX CBS3EH
(xoBaJileHTHAas!, HOHHAS,
MeTaJlJIn4ecKasi,
BOJIOPOJHAS ), TUIIBI
KPUCTANINYECKUX PELIETOK
BEIIECTB; KIaCCU(PHUIIMPOBATH
XUMHUYECKUE PEaKIINH;

- IPOBOJUTH PACUYETHI IO
XUMHAYECKUM (HOpMyTIaM U
yYpaBHEHUSM XUMHUYECKUX
peaKkuurii ¢ HCIOJIb30BAHUEM
(bU3MYECKUX BEIUYHH,
XapaKTEepU3YIOIINX BEIIeCTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HopMajbHbIE
YCIIOBHSI) Ta30B, KOJMYECTBA
BELIECTBA; UCIIOJIb30BATh
CUCTEMHBIE XUMHYECKUE
3HAHUS U1 IPUHATHS
penieHnii B KOHKPETHBIX
KU3HEHHBIX CUTYaIIHIX,
CBSA3aHHBIX C BELIECTBAMHU U
WX IPUMEHEHUEM;;

- IJTAHUPOBATH U BBITIOIHSATH
XUMUYECKUN IKCTICPUMEHT
(mpeBpallieHrs OPraHuYeCKUX
BEIIIECTB MPH HArPEBaHUH,
MOJIyYEHUE STUIICHA U
W3YyYEHHUE €ro CBOMCTB,
KaueCTBEHHbIEC PEaKIIMK Ha
albJIeruJIbl, Kpaxmall,
YKCYCHYIO KHUCJIOTY;
JeHaTypanus 0eIKOB MpU
HarpeBaHuu, [IBETHBIC
peakiuu 6€IKOB; MPOBOJANTH
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peaxkiuyu HOHHOTO OOMEHa,
OTIpEETSATH CPEy BOAHBIX
pacTBOpPOB, KAYECTBEHHBIE
peakiuu Ha cynbdat-,
KapOOHAaT- U XJIOPUJI-
AQHMOHBI, Ha KATUOH
aMMOHHS;, peIIaTh
AKCIIEPUMEHTAIbHBIC 3a/1a4H
o Temam "Metamibl" u
"Hemeramis") B
COOTBETCTBUH C MPaBUIIAMH
TEXHHUKHU 0€30MacCHOCTHU MIPU
oOpallleHu! C BEIECTBAMU U
J1a00paTOPHBIM
00opynoBaHUEM;
MIPEJICTABIATH PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX pEaKLUn
1 (OPMYIIMPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3Y/IbTATOB;
- aHAJIN3UPOBATh
XUMHUYECKYI0 HH(OpMAILIUIO,
MOJTy4aeMYyI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB
MaccoBOW WH(POPMAIINH, CETh
WuTepuer u apyrue);

- co0r0/1aTh MpaBHIIa
IKOJIOTHYECKU
11e7Ieco00pPa3HOTO MOBEACHUS
B OBITY U TPYIOBOM
JESITeTbHOCTH B TIETISX
COXPAHEHMsI CBOETO 3/I0POBbS
1 OKPY’KaroIe MPUPOTHON
CpeIIbl; YIUTHIBATh
ONAaCHOCTh BO3ACHCTBUS Ha
KUBBIE OPTraHU3MBI
OTIpPEJICIICHHBIX BEIECTB,
MTOHMMasl CMBICIT TTOKa3aTeNs
MpEACIIBHON TOIYCTUMOMN
KOHI[EHTPAI1H.
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