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PabGoyas nporpaMma y4eOHOMH JTMCHHUIUIMHBI pa3paboTaHa Ha OCHOBE:

- @enepalbHOr0  rocyJapcTBEHHOro  o0paszoBaTesbHOrO — CTaHjaapTa (naee -OI'OC) 1o
CreNMAILHOCTH  cpeanero  npodeccnoHanbHoro  o0pazoBaHHs (nanee  CIIO)  09.02.01
KoMmnploTepHble CUCTEMBI M KOMIUIEKCHI YTBEPXKACHHOI'O MPHKA30M Munobpuayku PoccuiicKon
Genepanuu ot 15.11. 2023 N°863 (3aperucTpupoBaHHbIM B Munoctuuun Poccnn 15.12.2023

N°76433);

-deiepalIbHOIO TOCyJapCTBEHHOI0 00pa3oBaTebHOro Cranjapra cpeJHero oomero oOpa3oBaHMs,
yTBEPIK/ICHHOTO TPHKa3oM MHHHCTEPCTBOM 00pa30oBaHUs ¥ HayKH Poccuiickoit deaepanmu o1 12
mast 2019 r. N° 413 (¢ u3BMEHECHUSMH U JIOITIOJIHCHUSIMH OT 27 nexabdps 2023 1.);

-DeepabHOil  00pa30BaTEILHON MPOrPAMMBI  CPEIHETO  O0OIIEro 06pazoBaHusl, yTBEPIKICHHOH
npukazoM Muunpocsemenuss  Poccun ot 18.05.2023 T N°371 pemor 19.03.2024)

3apeructTpupoBanHoro B Muntocre Poccun 12.07.2023 N°72428

- TlpuMmepHoit paboueii mporpamMmbl 001e00pa3oBaTeNbHON y4eOHOH IUCIHILTHHBL « XUMUSD U4

npodeccCHOHANBHBIX 00pa3oBaTeIbHBIX Opranu3alui (yTBepxkieHa Ha 3ace/1anni CoBera I10 OIICHKE
COZeP)KaHMsl M KAuyecTBA NPUMEPHBIX pabouuX mporpamMm 001e00pa3oBaTeIbHOIO M COIMAJIBHO-
'YMAHUTAPHOTO IHKIOB CpeaHero mpodecCHOHAIBHOIO obpazoBanust @I FOY JII1IO0 HPIIO

[IpoTtokon N°6 ot «18» anpens 2025 T.
O0OcykaeHa u 0,100peHa Ha 3acelaHu U
PEIMETHO-IIUKIIOBOH KOMHCCUH
00meobpa3zoBaTeIbHBIX JUCITUIIINH
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1. HACHOPT MIPOI'PAMMBI YYEBHOM JUCHUATIIAHBI
OV /.12 Xumus
1.1. O6sacTh NPUMEHEHHUS MPOTPAMMBI:

[IporpaMma  y4eOHOH  MUCHMIUIMHBI  SIBISETCSI YacThlO OCHOBHOW  MPO(ecCHOHANBHOM
oOpazoBarenbHOl mporpammbl B coorBeTcTBUM ¢ @I'OC nmo cnenmanbHocTsaM CITO, BXomsammM B COCTaB
ykpynHenHoit rpymnmsl criermanbrocTeit 09.02.01 KomMnbloTepHbIE CUCTEMBI U KOMILIEKCHI

[Ipoduns noxygaemoro npodecCHOHATEHOTO 00pa30BaHUS TEXHOJIOTHYECKU .

1.2. MecTo y4yeOHOU JUCHMILIMHBI B CTPYKTYpe OCHOBHOW MpodeccHoHATbHOi
00pa3oBaTeJIbHOW MPOTrPaAMMBI: JUCIUIUIMHA BXOJAHUT B 00II€00pa30BaTECIbHBIN UK.

CozepkaHue  JWCIHUIUIMHBI ~ HUMEET  MEXKIPEAMETHbIE  CBSA3W  C  JAUCIUIUIMHAMH
o01IenpoecCHOHaTBLHOTO W ©CTECTBEHHO - HayyHoro mukia — OOImas W HEOpraHWYecKas XUMHS,
Oprannveckas XuMmusi, BHoIorus, KoI0orHdeckie OCHOBbI IPUPOIOTIONE30BAHHS.

Jlns JIydniero ycBOGHHs y4eOHOro MaTepHalia ero HU3JO0XKECHUE HEOOXOIAMMO MPOBOIUTH C
MPUMCHEHUEM TEXHUYECKUX CPEICTB OOYUYCHHsS, BHUCO, ayIUOMATepHalioB, COBPEMEHHBIX IMPOrpaMM
KOMITBIOTEPHOT'O MPOCKTUPOBAHUSI.

B paboueii mnporpamMme AHCHUIUIMHBI TUIAHHPYETCS WHIWBHIYATbHOE TMPOCKTHOE 3aJaHue
00yYarOIUXCS ¢ YKa3aHUEM TEMATUKH.

Kypc obecrnieueH METOAMIECKUMU MTOCOOUSIMU M YKa3aHHUSMHE K BBITTOJTHEHHIO TIPAKTHICCKIX
pabor.

1.3. Hesan u 3a7a4m yueOHOH AUCHUTIMHBI — TPEOOBAHMS K pe3yJbTaTaM OCBOECHMSI

JUCHHUILINHDI:

Henb: popmupoBaHUEe y CTYACHTOB XUMHUYECKOW COCTABJISIONICH €CTECTBCHHO-HAYYHOW KapTHUHBI
MHpa KaK OCHOBBI MPUHATUS PELICHUI B XU3HEHHBIX U MPOU3BOACTBEHHBIX CUTYyaLUsIX, OTBETCTBEHHOTO
MOBEICHUS B IPUPOIHON CpETE.

3agaum AUCHUILINHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHUYECKHUX MPOLIECCOB M SBICHHUI
B OKpYXalolled cpene, LENTOCTHOM HaydYHOM KapTHHBI MHpPA, B3aUMOCBA3M M B3aUMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS NMPOBOAMUTH PACUETHI O XUMUYECCKUM (POPMYJTIaM M YPaBHEHUSIM XUMHYECKUX
peaxuui, IIaHUPOBATh M HHTEPIPETUPOBATH PE3YJIbTAThl XUMUIECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM TPOBEICHUS XHMHUYCCKMX OKCICPUMEHTAIBHBIX HCCICIOBAHUN C
COOJFO/ICHUEM TIPaBIIT O€301TacCHOTO 0OpAIIEHHs C BEIECTBAMH 1 JIA0OPATOPHBIM 000py/I0OBaHUEM;



4) pa3BuTh yMEHHS aHAIW3UPOBATH, OLICHWBAThH, MPOBEPATh Ha JOCTOBEPHOCTh H 0000IIATH
nHGOPMALIUIO XUMUYIECKOTO XapaKTepa U3 Pa3INuHbIX HCTOYHUKOB;

5) cdopmupoBaTh yMeHHS MTPOTHO3MPOBATEH IMOCICACTBHS CBOEH IEITEIBHOCTH U
XUMHYCECKUX MTPUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOIICCCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHHUI XMMUYECKOI HAyKH M TEXHOJIOTHI JIIst
Pa3BUTHS COLMATILHOM U POU3BOACTBEHHOM cdep.

1.4. [lnannpyemble pe3yJbTaThl 0CBOEHHS 00111€00pa30BaTe/ILHOI TUCHUTIINHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocaose PI'OC COO

PesyabTaTsl (IMYHOCTHBIE, MeTaNIpeAMeTHbIE, IpeaMeTHbIe) DI'OC Pe3ysibTaTbl 0CBOCHUS TH(
COO
Komnerenuuii (OK, I1F
JInyHoCcTHBIE
B yactu Tpy10BOro BOCHUTAHHUSL: OK 01. Beibupats criocoosl

penieHus 3ana4y

JIT1 rOTOBHOCTE K T 0CO3HaHHE EHHOCTHU MacTEPCTBa. o
pyAy, H p ’ poheCCHOHATLHOM

TpyHOJIto0ue;
JeSTEeTbHOCTH TPUMEHUTEIIHH

JIT2 roTOBHOCTH K aKTHBHOM ACATCIIBHOCTH TEXHOJIOTHYSCKOHN B
COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD, Pa3JIMYHBIM KOHTCKCTaM
IJIAaHUPOBATDb U CAMOCTOATCIIbHO BBIIIOJIHATD TAKYI0 ACATCIbHOCTD,

JIT3 unTtepec Kk pa3nudHbIM chepam npodecCHOHATBHON AEATEIbHOCTH.




B ob6nactu HNCHHOCTHU HAYYHOI'O ITIO3HAHHA:

JIH1 chopMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHOMN IPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYp, CHOCOOCTBYIOLET0 OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

JIH2 COBCPUHICHCTBOBAHUC SI3LIKOBOM M YUTATEIILCKOM KYJIbTYPBI KaK
cpeacrea BSaHMOHeﬁCTBHH MCXKAY JIIOAbMU U TTO3HAHU MHUPA;

JIH3 oco3naHue OCHHOCTH Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH
OCYHICCTBJIATD ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD
WHIAWBUYAJIBbHO U B I'PYIIIIC,

JIH4 roTOBHOCTBE K CaMOpPa3BUTHUIO, CAMOCTOATCIbHOCTHU U
CaMOOIIPpCACIICHULIO,

JIHS oBnaseHue HaBbIKaMH y4e€OHO-UCCIIEI0BATENLCKOMN, IPOSKTHOM 1
COLIMAILHON AESITEILHOCTH.

OK 02. OcyuiecTBasiTh MOUCK
aHaAJIN3 U UHTEPIPETALIHIO
nHpopMaIu, He0OXOAMMOM
BBITIOJIHEHHMS 33124
npodeccHoHATEHOM e TeIhH

I1K 2.2 [TpoBoAUTH KauecTBe
Y KOJINYECTBEHHBIN aHAJIN3
HEOpPraHUYECKUX U OpraHuye
BEIIECTB XUMHYECKIMH U (P13
XMUMHUYECKMMU METO/IaMHt

B o0macTi 5K010rH4eCKOr0 BOCIIUTAHMS:

JI21 chopMHpPOBAHHOCTB SKOJIOTMUYECKON KYJIbTYpPbl, IOHUMaHUE
BIIMSHUSI COLUATIBHO-9KOHOMUYECKUX MPOLIECCOB HAa COCTOSIHUE
IPUPOTHOHN U COUUATIBHOM CpeJibl, 0CO3HAHUE TII00ATBHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIEM;

JID2 nnanupoBaHKe U OCYILIECTBICHHUE IEUCTBUI B OKpYXKaIOLIEH cpesie
Ha OCHOBE 3HAHUS 1IeJIel YCTOMUMBOTO pa3BUTHS YEIOBEUYECTBA;
AKTUBHOE HEMPUSITHE ACUCTBUMN, IPUHOCALINX BPE] OKPYXKAIOLIEH cpere;

JID3 YMCHUC IPOTHO3UPOBATDH He6J'IaI‘0HpI/IHTHBIe OKOJOTHYCCKHUEC
MMOCJICACTBHUA ITPCAIIPHUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpaliaTh UX;

JID4 PaCIuPCHUC OIIbITA ACATCIIbHOCTH 9KOJIOTHYECKON
HaIIpaBJICHHOCTH,

JIDS oBnageHne HaBbIKaMU y4eOHO-HCCIIEI0BATEIbCKOM, MPOSKTHOM 1
COLIMAILHON JESITEILHOCTH.

OK 07. ConeiicTBOBaThH
COXPAHEHHUIO OKPYXKaIOILIEH C
pecypcocOepexenuto, dhpdex
JEHCTBOBATH B YPE3BbIYANHBI
CUTYaLMsIX

IIK 1.4 PaboTaTh ¢ XUMHUYECK
BelIECTBAaMH U 000pPYyI0BaHUE
COOJTIOICHHEM OTPACIIEBBIX H
9KOJIOTHYECKOM 0€30I1aCHOCT

[IK 4.5. Bnagets npuém
TEXHUKHU 0€30I1aCHOCTH.

MeTal’lpe}lMeTHLle

OgBnazieHne YHUBEPCATbHBIMU YU€OHBIMU IMO3HABATEILHBIMHU
IEUCTBUAMU:

a) 0a30BbIC JJOTUYECKUE JCHCTBUS:

OK 01. Beibupats criocoOsr
pelieHu s 3a1a49
npoheCCHOHATIBHOM JICSTENbH
HPUMEHHUTEIBHO K Pa3InuHbI




MJI1 camocTosATENbHO GOPMYIUPOBATH U AKTYaTU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MJI2 ycTaHaBiIMBaTh CYIIECTBECHHBII MPU3HAK WM OCHOBAHHUSI JIJIS
CpaBHEHUS, KJIacCU(PUKAMK U 000OIICHUS;

MJI3 ONpCACIIATh LHEIU ACATCIbHOCTH, 3a/1aBATh IIaPaMETPhbl 1 KPUTCPUU
HUX NJOCTHKCHHUA,

MJI4 BBISBIATH 3aKOHOMCPHOCTH U IIPOTUBOPCUHUSA B PACCMATPUBACMBIX
SABJICHUAX,

MJI5 BHOCHUTH KOPPCKTHUBLI B ACATCIIbHOCTb, OUCHUBATL COOTBETCTBUC
PE3yJIbTATOB LECJIAM, OICHHUBATL PUCKHU HOCJ'IC,I[CTBI/Iﬁ ACATCIIBHOCTH,

MJI6 pa3BuBaTh KpEaTUBHOE MBIIIJICHUE IPU PEIICHUN KU3HEHHBIX
pooIeM.

KOHTCKCTaM

[IK 4.1. Beibupats u
MOATOTABIMBATH PUOOPHI 1
00opymoBaHuE IJIs IPOBEIE
AHAITN30B.

0) 6a30BbIE HCCIIEIOBATEIHCKHUE ICHCTBUS:

MU BnaseTh HaBBIKAaMH y4e€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM
JeATEeIbHOCTH, HaBBIKAMU Pa3peIICHUS TPOOIIeM;

MMW2 BBIIBIATH IMPUYIUHHO-CIICACTBCHHBIC CBA3U U AKTYaJIU3UPOBATH
3alavy, BbIIBUT'ATh 'MIIOTE3Y €€ PCHICHUS, HAXOJAUThb apryMCHTbBI JJIS
JO0Ka3aTcCJIbCTBa CBOUX YTBepH(HeHHﬁ, 3a1aBaTh IapaMECTPbl U KPUTCPpUU
PCIICHUA,

MMW3 ananu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4l pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATH UX JOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBUSIX;

M4 YMCThb IICPCHOCUTH 3HAHUW B ITIO3HABATCIIbHYIO U IIPAKTUYCCKYTO
obnactu KU3HCACATCIIbHOCTH,

MUS ymeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeH;

MMW6 BbIABUTATH HOBBIE UJIEH, IPEIaraTh OPUTMHAIBHBIE TOAXO0/IbI U
pelieHus;

MMUN7 ciocoOHOCTh UX UCIIOJIBL30BAHUS B [IO3HABATEILHOU U COLIMATIbHOMU
MIPAKTHKE.

OK 02. OcyuiecTBasiTh OUCK
aHAJIN3 U UHTEPIPETALUIO
nHpopMaIu, He0OXOAMMOM
BBLIIOJIHEHHS 33134
po¢eCCHOHAIBHOMN JIeATEIIbH

[IK 4.4. CHMMATh TOKa3aHUS
NpUOOPOB U PACCUUTHIBATD
pe3yJIbTaThl U3MEPEHUM

OgBnazieHne YHUBEPCATbHBIMU yU€OHBIMU MO3HABATEILHBIMHU
IEVUCTBUSAMMU:

B) paboTta ¢ nH(popManuei:

MYV 1 BrnaseTs HaBBIKAMH NOJTYYCHUSI HH()OPMAIH U3 HCTOYHHKOB
Pa3HbBIX TUIIOB, CAMOCTOSTEILHO OCYIECTBIIATH [IOUCK, AHAJIN3,
CHCTEMaTHU3alMI0 U HHTEpIpEeTaluio HHPOPMALIUU Pa3IMYHbIX BUAOB U

OK 02. Ocy11iecTBasATh MOUCK
aHAJIN3 U UHTEPIIPETALHUIO
nH(pOpMannu, HEOOXOAMMON
BBITIOJHEHHMS 3a/1a4
podeccroHaIbHOM e TeIbH

[1K 4.4. CHumats MoKa3aHus




¢dbopM npeacTaBICHUS;

MYVY2 co3ngaBaTh TEKCTHI B pa3IMUHbIX JOpMATaX C y4ETOM HA3HAYCHUS
uHGOpMaIMU U LIETIEBOM ayAUTOPHUHU, BEIOHUpAs ONTUMANBbHYIO (hopMy
MPEJICTABICHUS U BU3YyaIH3alUY;

MYVY3 OLOCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(1)OpMaI_II/II/I, €C
COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3THYCCKUM HOPMAM;

MV4 ucnionbs30Bath cpeicTBa HH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PelICHUH KOTHUTUBHbBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 3a]1a4 ¢ COOJI0eHNEM TpeOOBaHUH H3PrOHOMUKH,
TEXHUKU 0€30I1aCHOCTH, TUTHEHBI, peCypcocOepeKeH s, IPABOBBIX U
THYECKUX HOPM, HOPM WH(POPMALIMOHHOHN 0€3011acHOCTH;

MY5 BnazneTs HaBbIKAMH PACIIO3HABAHUS U 3aLTUTHl HHPOPMAIIHH,
nHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

prOOPOB M PACCUUTHIBATH
pe3ynbTaThl U3MEPEHUN

OBnaneHre yHUBEpCaIbHIMU KOMMYHUKATUBHBIMU 1CHCTBUSIMU:
0) cOBMECTHAs ICITEIIbHOCTD:

MK1 nonumaTh ¥ HCIOIH30BATh MPEUMYIIECTBA KOMaHIHOW U
UHANBUAYaIbHON pabOThI;

MK?2 npuHHUMAaTh 1€ COBMECTHOM €ATEIbHOCTH, OPraHU30BbIBATh U
KOOPJMHHUPOBATH IEUCTBUS MO €€ JOCTUKECHHIO: COCTABIISATh IIJIaH
NEICTBUI, pacrpeaensiTh POJId C y4eTOM MHEHUHN yYaCTHUKOB 00CYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

MK3 x0OpAMHUPOBATH U BBHIMIOIHATH pA0OTY B YCIOBHSIX PEaNbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

MK4 ocyiiecTBIsITh TO3UTUBHOE CTPATErMUECKOE TOBEJICHHUE B
Pa3JINYHbIX CUTYALUSX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, OBITH
VMHULMATUBHBIM.

OK 04. PaboTath B KOJUIEKTH
KoMaHjie, 3 (PEeKTUBHO
B3aMMOJICHCTBOBATH C KOJLIET
PYKOBOJICTBOM, KITUCHTAMH

OBnazneHre yHUBEPCaTbHBIMU PETYIISITUBHBIMU JCHCTBUSIMMU:
T) IPUHATHE ce0s ¥ IPYTHX JIOACH:

MP1 npuHUMaTh MOTHBBI M apTYMEHTBI APYTUX JIIOACH TP aHAIHU3E
pe3yNbTaTOB JIEATEIbHOCTH;

MP?2 npuzHaBath CBOE MPaBO U MPABO APYTUX JIOACH Ha OIIHOKHU;

MP3 pazBuBaTh CiOCOOHOCTH TOHUMATH MUP C MIO3UIUU JIPYTOTO
YeJI0BeKa.

OK 04. PaboTath B KOJUIEKTH
KoMaHjie, 3 (PEeKTUBHO
B3aMMOJICHCTBOBATH C KOJLIET
PYKOBOJICTBOM, KITUEHTAMHU

IMpeamerHbIe




11 BnaseTh cuCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS (XUMHYECKUH JIEMEHT, aTOM,
3NIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, d-3JEKTPOHHbBIE OPOUTAIN ATOMOB,
MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIICHD
OKHCIICHHSI, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBII
00beM, YIIIepOAHBIN CKeleT, GYHKIMOHATIBHAS TPYIINa, pagnuKal,
U30MEPUSl, NU30MEPbI, TOMOJIOTHUECKHIA PSiJl, TOMOJIOTH, YTIIEBOJOPO/IBL,
KUCIIOPOJI- ¥ a30TCOAePIKAIINE COCTMHEHHSI, ONOJIOrMYECKN aKTHBHBIC
BEIlleCTBA (YIJIEBOJIBI, JKUPHI, OCIIKN), MOHOMED, MTOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHHS, KPUCTAILTIYECKas PeIIeTKa,
THUITBI XUMUYECKUX PEaKIuii (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE, K30~
¥ SH/IOTEPMHUYECKHUE, PEAKIIU HOHHOTO 0OMEHA), PACTBOP, AJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, SJIEKTPOTUTHYECKAS TUCCOIMALINS, OKUCIIUTED,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUECKOW PEAKIINU, XUMHUECKOE
paBHOBECHE), TCOPUU M 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOCHHUS
oprannyeckux BemiectB A.M. ByTiiepoBa, TeOpHs 3I€KTPOIUTHYECKOM
Jaucconyanuy, nepuoandeckuii 3akon .M. MenneneeBa, 3aKoH
COXpaHEHUsI MaCChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHUH S3bIK XUMHH,
(axToIornuecKre CBEJACHUS O CBOMCTBAaX, COCTaBEe, NOIYUYCHUU U
0€30I1aCHOM HCITOJIb30BaHUH BAKHEHIIINX HEOPTAaHUIECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKON ACATEIbHOCTH
YEJI0BEKa;

[12 ymeTh BBISBIATH XapaKTepHbIE IPU3HAKU U B3aUMOCBSI3b U3YUE€HHBIX
IOHATUH, IPUMEHATH COOTBETCTBYIOIINE IIOHATHS IPA ONIMCAHUU
CTPOEHHUSI U CBOMCTB HEOPTAHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
IIPEBPALICHN; BBIABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUH C
MOHATUSAMH U IIPEACTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

[13 ymeTh UCnoJIb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCTMHEHUMN
ME¥XKIYHapOAHOTO COK03a TEOPETUYECKON U IPUKIIATHON XUMHH U
TPUBUAJILHBIC HA3BAHUS BAXKHEHIINX BEIIECTB (ITUJICH, AllCTHIICH,
rmnepuH, ¢peHod, popmanbaeru, yKCycHas KUcioTa, TITUIUH, YrapHbIi
ra3s, yrieKkHCIIbli Ta3, aMMHUaK, ralieHas U3BeCTb, HeralueHasi U3BecTb,
MUTHEBAsS COJA U IPYTHX), COCTABIATH (POPMYIIbI HEOPraHUUYECKUX U
OpPTaHMYECKUX BEIECTB, yPAaBHEHUS XUMUYECKUX PEaAKUUN, OOBICHSITD
MX CMBICJI; OATBEPKAATh XapAKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3AMUCSAMH YPAaBHEHUI
XUMHYECKUX PEAKIIUM;

114 YMCETb YCTAHABJIMBATh NPHUHANJIC)KHOCTDb N3YUCHHBIX HCOPIraHNUYCCKUX
" OpraHNYCCKUX BCIICCTB K OIPCACIICHHBIM KJIaCCaM U I'pyIlllaM
COGEHHGHHﬁ, XapaKTCPHU30BaATb UX COCTAB U BaKHEHIIINE CBOﬁCTBa;
OMnpeaACIATbL BUAbI XUMHUYCCKUX CBs3CH (KOBaJIeHTHaH, HOHHas,
MCTAJIMYCCKAad, BO,Z[OpOI[HaH), THIIBI KPUCTAJTINIMYCCKHUX PCIICTOK

OK 01. Beibupats ciocoOb1
pelIeHus 3a1aq
poheCCHOHATLHOM

ACATCIIBHOCTH IPUMCHUTCIIbH
Pa3JIMIHBIM KOHTCKCTaM

[1K 1.4 PaGoraTh ¢ xumu4ec
BEIIECTBAMH ¥ 000PYI0BAHHUE
COOJIIOICHHEM OTPACIIEBBIX H
IKOJIOTMYECKOM 0E30MacHOCT

[IK 2.2 [IpoBoAUTH KaueCTBEH U
KOJINYECTBEHHBIN aHAIN3
HEOpPraHWYEeCKUX U OpraHuvec
BEIIECTB XUMUIECKUMH U HU
XUMHYECKUMHU METOAaMU

[IK 4.3. Onpenensats puznude n
XUMUYECKUE CBOMCTBA
BEIIECTBA.

[IK 4.5. Bnagets npuémamu
TEXHUKHU 0€30IIaCHOCTH.




BCIICCTB, KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHYCCKHEC PCAKIIUU,

15 chopmupoBaTh NpencTaBiIeHHs: 0 MAaTEPHATLHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSX U O3HABAEMOCTH SIBJICHUU MIPUPOJIBI; O MECTE U
3HAYEHUHM XMMUH B CUCTEME €CTECTBEHHBIX HayK U €€ POJIU B
o0ecrie4eHnH yCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA: B PELLICHUU
npo0JeM 3KOJOrHYeCKOr, YHEPTeTUIECKON 1 NMHUIIEBON 0€30macHOCTH, B
Pa3BUTUHU MEAUIMHBI, CO3/IaHUHA HOBBIX MAaT€pPUAJIOB, HOBBIX HCTOYHUKOB
YHEPTHUH, B 00ECTICUCHIH PAlMOHAIHHOTO IIPUPOIOTIONB30BaHUs, B
(dbopMHpPOBaHUN MUPOBO33PEHUS U OOIIEH KyJIbTYpHI YEIOBEKa, a TAKIKE
9KOJIOTMYECKU 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U
PUPOIHOM cpeae;

16 BnazeTh cucTeMON XMMUUECKUX 3HAaHUH, KOTOPasl BKIIOYAET:
OCHOBOIIOJIATrAIOLIME NOHATHUS (JOMOJHUTEIBHO K CUCTEME TOHATUI
6a30BOr0 ypOBHSI) - U30TOIIbI, OCHOBHOE U BO30Y>K/IEHHOE COCTOSTHHE
aToMa, rudpuau3alus aTOMHBIX opOuTanei, xumuyeckas cBsszb (" "u"",
KpaTHBIE CBS3M), MOJISIPHAsE KOHIICHTPALs, CTpyKTypHas Gpopmyia,
u3zomepus (CTpyKTypHasi, reoMeTpudeckas (LiUc-TpaHC-U30Mepus), TUIIbI
XUMHYECKHX peakiuii (roMo- 1 reTeporeHHbIe, 00OpaTHMbIEC U
HEO0OpaTHUMBbIE), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTETIEHb JUCCOLUALINH, 3JIEKTPOIN3, KPEKUHT,
pU(GOPMHUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HaHUS, JeKallie B OCHOBE IOHUMaHUs IPUYMHHOCTU M CUCTEMHOCTHU
XUMHUYECKHX SIBJICHUM, COBPEMEHHBIE NIPEACTABIECHUS O CTPOCHUH
BElIeCTBa Ha aTOMHOM, MOJIEKYJIIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX;
IPEJICTABICHUS O MEXaHU3MAaX XUMUYECKUX peaKui,
TEPMOJMHAMHYECKUX U KHHETUUECKUX 3aKOHOMEPHOCTAX UX
IPOTEKaHUs1, 0 XUMHUYECKOM PaBHOBECHH, IUCIIEPCHBIX CUCTEMAX,
(axTOJIOTHUYECKIE CBEACHHUS O CBOWCTBAX, COCTAaBE, OJIYYCHUHU H
0€30I1aCHOM HCITI0JIb30BaHUH BaKHEHIINX HEOPIaHUYECKUX U
OpPraHUYECKUX BELIECTB B OBITY U MPAKTHYECKON AEATEIbHOCTH
YeJioBeKa; OOIIMX Hay4YHbIX PUHIMIIAX XUMUYECKOT0 ITPOM3BO/ICTBA (Ha
IpUMepe NPOU3BOACTBA CEPHOM KUCIOThI, aMMHUaKa, METaHOJa,
nepepaboTku HedTh);

[17 ymMeTh MPOBOAMTH pacueThl 10 XUMHUECKUM (HopMyJiam U
YPaBHCHUSM XUMHUYECKUX PEAKIIHH C UCIIOJIb30BaHUEM (PU3UICCKIX
BEJIMYMH (Macchl, 00beMa Ia30B, KOJUUECTBA BEIIECTBA),
XapaKTEPU3YIOIINX BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: PACUEThI 110
HAXOXKICHUIO XMMUYECKOH (OPMYIIbI BENIECTBA; PACYEThI MACChI
(oO0bema, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CITU OHO U3
UCXOJIHBIX BEUIECTB JaHO B BHJIE PACTBOPA C ONPEICICHHON MacCOBOM
JI0JIeH PaCTBOPEHHOTO BEIIECTBA MUJIU JIAHO B U30BITKE (MMEET MIPUMECH );
pacdeThl MacCOBOM MM OOBEMHOM JIOJIM BBIXOA MMPOYyKTa PEaKIInu;
pacdeThl TerIoBOro 3G deKTa peakiuii, 00bEMHBIX OTHOIICHUH ra30B;




118 YMCETb BBIABJIATH XapAKTCPHBIC IIPHU3HAKU U B3aAUMOCBA3b H3YUCHHBIX
HOHHTHﬁ, IMPUMCHSATH COOTBCTCTBYIOIIUC IMTOHATUA IIPHU OITMCAHUU
CTPOCHUA U CBOICTB HEOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX
npeBpameHHﬁ; BBISIBJISATH B3aMOCBSI3b XUMHUUYCCKUX 3HAHUM C
IMOHATHUAMU U ITPEACTABIICHUAMUA JPYTrUX NPCIMETOB JIA Ooiece
OCO3HAHHOT'O ITOHUMAaHUS U O0BSICHEHUS CYIIHOCTU MAaTCPpUAJIIBHOT'O
CANHCTBA MUpaA; UCIIOJIb30BATh CUCTCMHBLIC XUMHWYCCKUC 3HAHUA JJIA
00BACHEHUS U IIPOrHO3UPOBAHUA HBHGHHﬁ, HUMCIOIIUX
C€CTCCTBCHHOHAYUYHYIO IIPUPOLY;

I19 ymeTh UCTIOIB30BaTh HAMMEHOBAHUS XUMHUYECKUX COSAMHCHHIMA
MEXKIYHapOAHOTO COK03a TEOPETUYECKON U IPUKIIATHON XUMHUH U
TPUBHUAJILHBIC HA3BAHUS BEIIIECTB, OTHOCSIINXCS K U3YUYCHHBIM KJIaccaM
OpPTaHWYECKUX W HEOPTraHNYCCKUX COCIUHECHHI; HCIIOIh30BATh
XUMHUYECKYIO0 CHMBOJIMKY JUISI COCTABIICHUS (hOPMYJT HEOPTaHMIESCKHX
BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) (OpMYJ OpraHUYEeCKUX BEIIECTB; COCTABIATh YPaBHEHHUS
XUMHYECKHUX PEaKINi U PaCKPbIBaTh UX CYITHOCTb: OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX PEAKIINI TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO
OaslaHca 3THX peaKkIluii; peaKkuii HOHHOTO OOMEHA ITyTeM COCTABIICHUS
WX TTOJIHBIX U COKPAIICHHBIX MOHHBIX YPAaBHCHHIA, PEAKIIU THIPOIIH3a,
peaknuii KOMIUIEKCooOpa3oBaHus (Ha IPUMeEpe THUAPOKCOKOMILIEKCOB
[IUHKA U AJTFOMHUHHUS); TTOATBEPKIATh XapaKTEPHBIC XUMUICCKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH YKCIICPUMEHTAMH U 3aITUCSIMHU
YpaBHEHUN XUMUYECKUX PEAKIUM;

I110 ymeTs kiaccupuurpoBaTh HEOPraHUYECKHE M OPTaHUYECKHE
BEIIIECTBA U XMMUYECKHE PEAKIIUU, CAMOCTOSTEIHHO BHIOMPAThH
OCHOBAHHUSA ¥ KPUTEPUH TSI KITACCH(PHUKALINY U3ydaeMbIX XUMUYECKUX
00BEKTOB; XapaKTEpU30BaTh COCTAB U BayKHEHIIIME CBOICTBA BEILIECTB,
IIPUHAUIEKAIIMX K ONPEACICHHBIM KJIaccaM M IpyIIaM COeIUHEHUN
(mpocThle BelecTBa, OKCHIbl, THPOKCHIbI, COJIH; YTIEBOAOPOIbI,
pocThie 3(UPbL, COUPTHI, PEHOIIBI, AJIbJETUbI, KETOHbI, KAPOOHOBHIE
KHCJIOTBI, CII0>KHBIE 3(DUPBL, KUPBI, YTIEBObI, AMUHBI, AMUHOKUCIIOTHI,
0eJKN); MPUMEHATh 3HAHUS O COCTaBE U CBOMCTBAX BEIIECTB IS
JKCIIEPUMEHTAIBHOM IIPOBEPKHU THIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN ITPOTEKAHUS XUMUYECKUX PEAKLIUN U
IIPOTHO3UPOBAHUS BOBMOYKHOCTEN UX OCYILECTBIICHHUS;

[T11 ymeTb moaTBEpkK1aTh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCHMOCTH PEAKIITMOHHOU CITIOCOOHOCTH OPraHUYECKUX COSTMHEHUM OT
KPaTHOCTH M THIa KOBaJeHTHOU cBs3u ("'curma" u "mu'"), B3aMMHOTO
BJIMSTHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a TAK¥Ke OT
0COOCHHOCTEH peanu3aliy pa3IuYHbIX MEXaHU3MOB MMPOTEKAHUS
peaKIui;

[112 ymeTs XxapakTepu30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB (B




OCHOBHOM U BO30Y>K/IEHHOM COCTOSIHUU) K HOHOB XUMUYECKHX
anemeHToB | - 4 nepuonos [lepuoanyeckoit cucremsl [I.1. Menneneena
Y VX BaJICHTHBIC BO3MOXKHOCTH, UCTIOIB3Ys moHsATus "s", "p", "d-
AJIEKTPOHHBIE" OpOUTAIN, SJHEPTETUYECKUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U
o0pa3yeMbIX UMU COETMHEHUH 10 IEpUOAaM U TPYIIIaMm;

1113 YMCTb IINIAHUPOBATD U BBITIOJIHATDH XHUMHYCCKHI OKCIICPUMCHT

(mpeBpaleHus OpraHuYeCKUX BEIECTB MPU HATPEBAHUH, MTOJTyUYECHUE
STUJICHA U U3yYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKI[UU Ha
QJIBJICTUJIBI, KpaxMall, YKCYCHYIO KUCIIOTY; IHATyparus OSIKOB MpH
HarpeBaHUU, IIBETHBIE PEAKIIUU OENIKOB; MPOBOJUTH PEAKIIMU HOHHOTO
oOMeHa, OpeIeNiATh Cpey BOJIHBIX pAaCTBOPOB, KAUECTBEHHBIE PEAKITUI
Ha cynbdaT-, KapOOHAT- U XJIOPUJ- AaHUOHBI, HA KATHOH AaMMOHHUSI;
peniaTh SKCIEepUMEHTaNIbHBIE 3a/1a4u 110 TeMaM "MeTtaisl" u
"HemeTanbl") B COOTBETCTBUY C MPaBUIIAMHU TEXHUKHU 0€30IaCHOCTH MPHU
oOpallleHnH C BEeIIeCTBaMU U TaOOpaTOpHBIM 000pYI0BAHUEM;
MPEJICTaBIISTh Pe3yIbTaThl XUMUYECKOTO SKCIIEpPUMEHTa B (popme 3amucu
YpaBHEHU COOTBETCTBYIOIIUX peakluii U GOpMyIHpPOBATh BHIBOJIBI HA
OCHOBE 3THX PE3yJIbTAaTOB;

[114 ymeTh aHATM3UPOBATh XUMHYECKYIO HH(OPMAITHIO, TIOTy4aeMYIO U3
Pa3HBIX UCTOYHHUKOB (CPEICTB MacCOBOM MH(pOpMaInu, cetb HTEpHET 1

JpyTHUe);

[115 BnageTs OCHOBHBIMU METO/IAMH Hay4YHOT'O IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN (HAOJII0ACHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

[116 ymeTb NpOBOAUTH pacyeThl O XUMUYECKUM (HopMyliaM U
YpaBHEHHSIM XUMHUYECKHX PEAKIUil C MCTIOIBb30BaHNUEM (DU3UUECKHIX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMasbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEUIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS U1 IPUHATUS PELICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIECTBAMH U UX
PUMEHEHHEM;

I117 ymeTb caMOCTOATENIbHO TNIAHUPOBATH U IIPOBOUTH XUMHUECKUI
HKCIEPUMEHT (MOJIyYEHHE U U3YUEHHUE CBOICTB HEOPraHUYECKUX U
OpraHMYECKUX BEILECTB, KAUYECTBEHHbBIE PEAKIIMH YTIIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOJICOAEPKALIUX OPTaHUYECKUX BEIIECTB,
pelIeHre HKCIIEPUMEHTAIbHBIX 3a/1a4 10 PACIIO3HABAHUIO
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB) C COOIIOICHHEM TPaBUIT
6e301acHOro oOpalleHus ¢ BeIeCTBaMH U J1a00OpaTOpHbIM
o0opynoBanueM, (POpMyIHPOBATH LIETU UCCIIEAOBAHUS, IPEAOCTABIIATH B
pa3nuyHOi opmMe pe3yabTaThl IKCIIEPUMEHTA, AaHATH3UPOBATD U

OK 02. OcyuiecTBasiTh MOUCK
aHAJIN3 U UHTEPIIPETALUIO
nH(pOpManuu, HEOOXOAUMON
BBITIOJIHEHMS 33124
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OLOCHUBATDL UX NOCTOBCPHOCTD,

[118 yMeTb oCylIeCTBIISATS LI€JIEHANPABIECHHBINA TOUCK XUMUYECKOM
uHGOpMaIlMU B Pa3IMYHBIX UCTOUYHUKAX (HAydHas ¥ y4eOHO- HayqHast
JauTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTEepHeT 1
IPYTHE), KPUTHYECKU aHAIM3UPOBATH XUMUICCKYIO HH(OPMAIIHIO,
nepepadaThIBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUU C ITOCTABICHHOM
y4ueOHOM 3a/1a4eii;

[119 BnageTs cucTeMOil 3HaHUI O METO/IaX HAYYHOT'O TIO3HAHUS SIBJICHUI
MPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUSIMHU
MIPUMEHSTD 3TH 3HAHUSI MPU IKCIICPUMEHTAILHOM UCCIICIOBAaHIH
BEIECTB U I OOBICHEHU XUMUUECKHX SIBJIEHUH, NMEIOIINX MECTO B
MPUPOJIE PAKTUYECKOMN JACSITEIHHOCTH YEIOBEKA U B TIOBCEHEBHOM
JKU3HU;

[120 ymeTh naaHUpOBaTh U BHIMOJIHATE XUMHUUECKUH SKCIIEPUMEHT
(mpeBpalleHus: OpraHNYeCcKUX BEIIECTB IIPU HArPEBaHUH, OJTyUESHHE
STHJICHA U U3yYEHHE ero CBOMCTB, KAUeCTBEHHbBIC pEaKIMM Ha
QIBJIETUBI, KpaXMaJl, YKCYCHYIO KHCIIOTY; ACHATypanus OEIKOB IPH
HarpeBaHUH, [IBETHBIC PEAKIINU OCIIKOB; IPOBOINUTH PEAKIIMH HOHHOTO
o0MeHa, OIpeeNsITh CPpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUI
Ha cysbdar-, kKapOoHAT- ¥ XJIOPH/I-aHHUOHBI, HA KATHOH aMMOHWUS; pEIIaTh
IKCIIEpUMEHTaJIbHbIE 3a7auu 110 TeMaM "Meramnsl" u "Hemetanst") B
COOTBETCTBUM € IIPABUJIAMHU TEXHUKH 0€30MaCHOCTH NP 0OpallieHUH ¢
BEILIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAaHUEM; IIPEJICTABIIATh
pe3yibTaThl XMMUYECKOT0 3KCIIEPUMEHTA B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKINi U POPMYIHPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3yJIbTaToB;

[121 ymeTh caMOCTOSTENBHO MJIAHUPOBATH U TPOBOJUTH XUMUYECKHUH
SKCIICPUMCHT (nonyquHe " U3Yy4YCHUC CBOMCTB HCOPraHNYCCKUX 1
OpPraHUYECKHX BEUIECTB, KAYECTBEHHBIE PEAKIIH YTIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KHUCIOPOJICOICPIKALINX OPTaHMYECKHUX BEILECTB,
pelIeHne SKCIepUMEHTAIBHBIX 33/1a4 110 PaCIO3HABAHHIO
HEOPraHUYECKUX M OPTaHMYECKHUX BEIIECTB) C COOJIIOJICHUEM MIPABHUII
0e301acHOro 0OpaIeHus ¢ BEMIECTBAMH U JIA00OPaTOPHBIM
obopynoBanueMm, GopMyIHpOBATH LT UCCIECAOBAHNUS, IPEIOCTABIIATh B
pa3nuuHON (popMe pe3ynbTaThl SKCIEPUMEHTA, aHAIN3UPOBATh U
OLCHUBAThb UX NOCTOBCPHOCTD,

OK 04. PaboTath B KOJUIEKTH
KoMaHjie, 3 (PEeKTUBHO
B3aMMOJICHCTBOBATH C KOJLIET
PYKOBOJICTBOM, KITUCHTAMH

[122 chopmupoBaTh npeIcTaBICHUS: 0 XUMHYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIU XUMUU B IO3HAHUHU SIBJICHUI
IpUPOAbI, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €€
(GYHKIMOHATHHON IPAMOTHOCTH, HEOOXOIUMOM JIJIsl PeILICHHSI
MPAKTUYECKUX 33/1a4 U SKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K

OK 07. ConeiicTBOBaThH

COXPAHEHHUIO OKPYXKaIOILIEH C
pecypcocoepexenuto, dhpdex
JEUCTBOBATh B YPE3BbIYANHBI




CBOEMY 37I0POBbBIO U IPUPOJAHOM CpeEJIe;

1123 YMCTb CO6J'II-OI[8.TB IIpaBujia 3KOJIOTHUYCCKU H6H6C006p33HOFO
IIOBCACHU B 6I>ITy n pr,I[OBOI‘/'I JACATCIIbHOCTHU B LICJIAX COXPAHCHUA
CBOCI'O 310POBbLA U Oprxcanmeﬁ HpHpOI[HOfI CpCAbl; YYUTHIBATDH
OIIaCHOCTbh BO3£[€I>1CTBI/I$[ Ha )KXMBBIC OpraHU3MbI OIIPCACIICHHBIX BCIICCTB,
IIOHHMMas1 CMbICJI ITOKa3aTcIId HpGI[GJIBHOfI HOHYCTHMOﬁ KOHICHTpPAL WU,

[124 ymeTb nporHo3upoBaTh, aHAJTU3UPOBATH U OLICHUBATH C MO3ULIUIA
9KOJIOTHUECKOM 0€30MacHOCTH MOCIEACTBHSI OBITOBOM U
MPOU3BOJICTBEHHOM I€ATEIHLHOCTH YEJIOBEKA, CBI3aHHOI ¢ mepepaboTKOM
BEILIECTB; UCIOJIb30BATh MOJYYEHHbBIC 3HAHUS JIJIS IPUHATUSA TPAMOTHBIX
pelIeHnid TpoOJIeM B CUTYAIUSX, CBSI3aHHBIX C XUMUEH;

[125 ymeTs 0CO3HaBaTh OMIACHOCTb BO3JIEHCTBUS HA )KUBBIE OPraHU3MBbI
OIPECIICHHBIX BEIIECTB, IOHUMasl CMBICII IIOKAa3aTels IPEAEIbHON
JIOITYCTUMON KOHLIEHTPALUH, U MOSICHATh Ha IPUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPALIEHUS X BPEIHOIO BO3IEUCTBUSA Ha
OpraHM3M 4Y€JIO0BEKa.

CUTyalluiax

[1IK 1.4 PaboTtath ¢ XUMHYECK
BEIIECTBAMH ¥ 000PYI0BAHHUE
COOJTIOJICHHEM OTPACIIEBBIX H
IKOJIOTUYECKOM O€301acCHOCT

[IK'4.5. Bnagets npuémamu
TEXHUKHU 0€30IIaCHOCTH.

1.5. PeKOMeHI[yeMOC KOJIUY€CTBO 4YaCcOoB Ha OCBOCHHEC NPOrpamMmMbl y'leﬁHOﬁ

AUCHUTITHHBI:
00BeM 00pazoBaTENbHON HATPY3KH — 724aca, B TOM YHCTIe:

yueOHOI Harpy3Kku BO B3aUMOACHUCTBHH C IpenoasareneM — 7() yaca; caMOCTOSITETbHOM PadoThI

oOyuJarorierocs — 24aca.

2. CTPYKTYPA Y COJEP)KAHUE YYEBHOM JUCIUILIMHBI

2.1. O6beM yueOHO# TUCHUILUIMHBI U BUIbI YU4e0HOH padoThl

Buj yueoHoii padoTsi

O0BeM B yacax

O0beM 00pa3oBaTeILHON MPOrPaMMBbI I CIUTLTMHBI

72

OcHOBHOe coepKaHue

70

BT. 4.:




TEOpETUIECKOe 00yUCHHE 30
1a00PaTOPHBIEC U MIPAKTHUECKUE 3aHITHS 38
CamocrosTensHast paboTa 2
I[Ipome:xkyTouHas arrectanus (1ud¢epeHIUPOBAHHBIN 324€T) 2




2.2. TemaTHYecKMii IVIaH U coep:kanue yuedHoi nucuunanabl OY /1,12 Xumust

anMeHOBaHUeE Conep:kanue yue0HOro Marepuasa (OCHOBHOe 1 podeccuoHaILHO-OPHEHTHPOBAHHOE), Oobem | @opmupyembie
pa3/1esi0B U TeM JIa0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4acoB KOMIETEeHIIUH
1 2 3 4
OcHoOBHOe coep:kaHue 72
Pa3zpnen 1. OcHOBBI CTpPOCHMS BelllecTBA
Tema 1.1. OcHoOBHOe coep:kaHue 6 OK 01, JIP4,
JIP7,JIT1-JIT3,
Crpoenne Teopernyeckoe 00yyenue. 2 1, MJI1, MIA2,
aTOMOB MVY1
XHMUYECKHX CoBpeMeHHast MOJIENb CTPOEHUS aToMa. DJIEKTpOHHAs KOoH(UTypanus atoma. Kinaccudukanust XaMHIeCKUX 3JIEMEHTOB
3TEMEHTOB 1 (s-, p-, d-omemeHThI). BaneHTHBIE 271€KTPOHBL. BaneHTHOCTB. DIIeKTpOHHAs IPUPOa )
npupoza XHUMHYECKOM CBSI3H. QHGKTPOOTPI/IHBTCHI)HOCTI). KoBanentnas CBs3b, €€ PAaSHOBUAHOCTU U MEXAHNU3MbI 06paSOBaHI/IH
XUMUYECKOM (O6MGHHI>II/I u I[OHOpHO-aKHCHTOpHBII/I). Wonnas cBs3b. MeTanandeckas CBs3b.
CBSI3U
IIpakTuyeckas padora
Pemenne npakTyecKux 3alaHui Ha COCTABJICHUE JICKTPOHHO-TpapuiecKkux (opMyJI 3JEMEHTOB 1—4 meproIoB.
PeureHue 3aganuii Ha KCHOIB30BAHUE XUMUUECKOW CUMBOJIMKY U HA3BaHUI COSMHEHUI [0 HOMEHKIIAType 4
MEXTYHAPOIHOTO COI03a TEOPETHUECKOW ¥ IPUKIIATHON XUMUN U TPUBHAITBHBIX Ha3BaHUH TSI COCTABICHUS
XUMHYECKUX (POPMYIT ABYXaTOMHBIX COSAMHEHUH (OKCUIOB, CYIb(HIOB, THAPUAOB | T.I1.) ¥ IPYTHX HEOPTaHUIECKUX
COEIMHEHHUN OTJENbHBIX KIIaCCOB.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 01, 0K 02,
JIP4, JIP7, JIT1-
7| T THYECK YeHU
[Tepuoamueckuit eopeTH4YecKoe o0yyeHue 0 JIT3, JIH1,111-3,
3aKOH U TabIuIa
IIpakTuyeckasi paéora 2 MJL1-4, MU3,

T




MenneneeBa

[Tepnoanueckas cucrema xumuyeckux snneMeHToB .M. MenneneeBa. ®usnueckuit cmbicn [lepuoanueckoro 3akona .M.
MeHnneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX 3IEMEHTOB, 00Pa3yeMbIX UMU IPOCTBIX U CJIOXKHBIX
BEIIECTB B COOTBETCTBHH C MOJIOKCHHEM XUMHUYECKOTO SIEMEHTa B

[Tepuoauueckoii cucteme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoguueckoro 3akona J[.M. Menneneesa.
[Iporuossr JI.1. MenaeneeBa. OTKPBITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.

Pemmenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKIX 33JaHAN Ha XapaKTePH3AIHI0 XUMIUYECKAX SJIEMEHTOB
«Mertanmudeckue / HOMETaNTMYECKUE CBOMCTRA, JICKTPOOTPHUIIATESIBHOCTh M CPOACTBO K AIEKTPOHY XUMHUUCCKUX
AJIEMEHTOB B COOTBETCTBHE C UX JICKTPOHHBIM CTPOSHHUEM U TOJIOKEHUEM B MEPUOINIECKON CHCTEME XUMHUYECKUX
anemenToB JI.1. MenpaeneeBay.

MYVY3

Pa3zpen 2. Xumuueckue peakumu

Tema 2.1. Tumesl
XUMHYECKHUX
peakuuit

OcHoOBHOe coep:kaHue

TeopeTuueckoe o0yuenmue.

Kiraccuukanus u TUIIBI XUMHYECKHX PEaKIMi ¢ y9acTHeM HeOpraHMIecKuX BeniecTB. KonnyecTBeHHbIe OTHOILCHHUS B
xuMuH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHH U PACUETHI 110 YPABHEHUSIM XUMHYIECKUX peaknuii. Moib Kak
eIMHMIIA KOJIMYeCTBa BemecTBa. MoisipHas Macca. 3aKOHBI COXpAaHEHHs MacChl M SHEpTruu. 3aKOH ABOTaIpo.
Monsipablit 006eM Ta30B. OTHOCUTENBHAS TUIOTHOCTH T'a30B.

Peaxnuu komMIIekcooOpa3oBaHUs C y4aCTHEM HEOPIraHUUECKHUX BEILECTB (Ha MPUMEpe THIPOKCOKOMIIEKCOB LIMHKA U
AIIOMUHUA).

IIpakTuyeckasi paéora

CocTaBiieHUE ypaBHCHHMIA pEaKIUil COSTUHECHNUS, PA3JIOKCHNS, 3aMEIICHHS, OOMEHA. Y PaBHCHUS PEAKIIUA TOPCHHUS,
HWOHHOT'O OOMEHA, OKUCIICHHSI-BOCCTAHOBIICHHS.

PacueT Koan4ecTBEHHBIX XapaKTCPUCTHUK NCXOAHBIX BEUICCTB U IIPOAYKTOB PCAKIIUU. PacueT xoan4yecTBEHHBIX
XapaKTePUCTUK MPOJYKTA PEAKIUU COSTUHECHUS, €CJIN OJTHO U3 BEIIECTB IaHO B U30BITKE W/MITH COACPIKUT TIPUMECH.
Pacuer MaccoBoii miin 00bEMHOM JTOJIU BBIXO/1a MPOIYKTa PEAKIIMU COSAMHEHHUS OT TEOPETUICCKH BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOIIICHHH Ta30B. Pacuet Macchl (00beM, KOJTHIECTBO

BEIIECTBA) MPOYKTa PEaKIiK, €CIH OHO U3 BENIECTB JIAHO B BUJIC PACTBOPA C ONPEIEICHHON MAaCCOBOI

OK 01, JIP4,

JIT1-JIT3, I15-7,
MJI5, M4, MVY4
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JI0JICi pacCTBOPEHHOTO BEIICCTRA.

ypaBHeHI/Iﬂ OKHUCJIEHHsI-BoccTaHoOBIeHHs. CTereHb OKUCaeHUA. OKUCINTENh U BOCCTAHOBUTENL. OKUCIUTEIHHO-
BOCCTAHOBHUTCJIBHBIC PCAKIINU B IMTPUPOAEC, TPOU3BOACTBCHHBIX IMPOLCCCAX U KUIHCACATCIBHOCTU OPraHU3MOB.
OKUCIIUTEIbHO-BOCCTAHOBUTEILHBII MOTCHIHAJI CPCABI. CocraBienue u YpaBHUBAHUC OKHUCJIHUTEIILHO-
BOCCTAHOBHUTEJBHBIX PEaKIUil METOIOM JIEKTPOHHOTO OanaHca. TUIMYHBIE HEOPTAaHNYECKHE OKUCIUTENN U
BOCCTaHOBUTENHU. DJIEKTPOIIN3 PACTBOPOB U PACILUIABOB COJICH.

Tema 2.2. OcHoOBHOe coep:kaHue OK 01, JIP4,
DNEKTPOITUTHIECK ast
T — TeopeTuueckoe o0yueHnue. Y pok-ceMuHap. JIT1-JIT3, I16-9,
WOHHBIN 00MeH - — MJI3, MU5-7,
Teopwust 31eKTpoIUTHYECKON Aucconanuy. Peakiuy nonHoro oomMeHa. CocraBieHre peakiuii HOHHOTO 0OMeHa MV4
ITYTEM COCTABJICHHUS UX MOJHBIX U COKPAlICHHBIX HOHHBIX ypaBHeHHP'I.
IlManponms coneit. 3HaueHre rUAPOTN3a B OMOIOTHIeCKHX 0OMEHHBIX Tporieccax. [ [pumeHerne ruponmsa B
MTPOMBIIIECHHOCTH.
JlaGopaTtopHas paGora
JlaGopaTopHas pabota «Peakiuu ruapoIn3ay.
HccnenoBanue cpeasl pacTBOPOB CoJici, 0Opa3OBaHHBIX CHIIBHBIMH M CIAOBIMHM IPOTOJUTAMH, M WX PEaKIUH C
pacTBopamu 1iejo4r 1 kapoonarta HaTpusl. CocTaBieHUe peaklnii THIPOIN3a CONEH.
Paznen 3. CTpoeHue U CBOIICTBA HEOPraHNYeCKUX BellecTB
Tema 3.1. OcHOBHOe coliep:kaHue OK01,0K 02,
Knaccudukars,
HOMEHKJIATYpa 1 Teoperuueckoe o0yueHnue. Y pok-ceMuHap. JIP4, JIP 7,
CTpOCHHE v
p [Ipeamer Heopranudeckoit XuMuH. B3auMocBs3b Heoprannueckux BemectB. Knaccudukarms JIT1- JIT3,
HEOPTaHMYECKIX
p HeopraHn4deckux BemecTB. [IpocTrie 1 cnoxHbIe BemecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BEIECTB (OKCH/IBL,
BEIIICCTB JIH1, I114-16,

THJIPOKCHIBI, KUCIIOTHI, cOJM). HoMeHKIaTypa 1 Ha3BaHHE HEOPTaHWYECKUX BEIISCTB UCXO/S U3 HX
XMMUYECKOM (POpMyYJIBI MIIN COCTaBICHUE XMMUIECKOU (POPMYJIIBI HCXOIS U3 HA3BaHMS BELIECTBA 10
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MEKIyHapOIHOM WU TPUBUAIIBHON HOMEHKIIATYPE.

Me:xmMonekyispHble B3aumoaencTBus. Kpucrannoruaparsl. ArperaTHble COCTOSHUS BelecTBa. Kpuctammmueckue u
amopdHsbIe BemiecTBa. THITBI KPUCTATUTUUECKUX PELIETOK (ATOMHAsI, MOJIEKYJISIpHAs, HOHHASI, METAIITHYECCKAs).
3aBUCUMOCTH (PU3NYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOH pemeTku. [IpuuuHbl MHOrooOpasus BEIIeCTB.

COBpeMCHHI)Ie MNpeaACTaBJICHUA O CTPOCHHUU TBEPABIX, XUAKUX U I‘33006p213HI)IX BCIICCTB. )KI/II[KI/IG KpUCTaJLJIbI.

MIJI2, MU3, MV4

IIpakTuyeckas padora 2
Pemenne 3amaq Ha pacdeT MaccoBOM JOIH (MAcChl) XUMHYECKOTO dJIeMEeHTa (COeIMHEHUS) B MOJIEKYJe (CMecH).
Penrenne mpakTHYeCcKMX 3aJaHUM MO KiIacCU(PHKAIWK, HOMEHKIATYpe W XUMHUYECKUM (POpMysiaM HEOpraHWYeCKUX
BCIICCTB pa3IMYHBIX KJIACCOB (Ha3I)IBaTI) U COCTaBJIATH (I)OpMYHI)I XUMUYCCKUX BCIICCTB, ONPCACIATh MPUHANJIICIKHOCTD
K KJIaccy).
2
Uctounmnkn xumuyeckoi nHPOpManuy (HaydHas ¥ ydeOHO-Hay4Has JINTepaTypa, CpeCTBa MacCOBOW MH(pOpMAIHH,
cetb HTEepHET U Mpyrre). [lonck napOpManmy o Ha3BaHUAM, HISHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMyIIaMm.
Tema 3.2. dusuko- OcHoOBHOe coep:kaHue 10 OK 01, 0K 02,
XUMHYECKHE
cBOMCTBA TeopeTnyeckoe o0y4enme. 6 JIP4,JIP 7
HEOPTaHMYECKHUX —
P Metamis. O6mue ¢usndeckue ¥ XMMHYECKHE CBOMCTBA MeTawioB. CIOcoObl MOJNydeHHs. 3HAYEHHE METAIIOB U JIT1-3,JIH1, IT1-
BEILIECTB
HEMETAIIOB B IIPHPOJE M SKM3HENEATENLHOCTH YelOBeKa M OpraHu3MoB. KOpposusi MeTaiioB: BUABI KOPPO3HH, 2 25, MJI6, M12-
CIIOCOOBI 3AIUTHI METAITIOB OT KOPPO3HH. 4,JI91, MV1
Hemeramnpl. O0mue ¢uznyeckue W XUMHUYECKHE CBOWCTBA HEMETAUTOB. TummdHBIe cBOMCTBa MeTtauioB [Y— YII
rpynm. Knaccudukanus 1 HOMEHKIATypa COeTMHeHHI HeMeTauI0B. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B MIPHUPO/IE. 2
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XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIECTB (OKCHIIOB, THAPOKCHIIOB, KUCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B MI3MEHEHHH CBOMCTB MTPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHEHHIA, BBICIITIX OKCHJIOB H
TUAPOKCUIOB.

IIpakTuyeckas padora

CocTtaBreHue ypaBHEHUH XUMHUYECKHUX PEaKIUi C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHMUECKHUX BEIIECTB: OKCH/OB
METaJUIOB, HEMETAIUIOB H aMQOTEPHBIX JIIEMEHTOB, HEOPraHMYECKHX KHCJIOT, OCHOBaHMH H aM{QOTEpPHBIX
THUIPOKCHJIOB, HEOPTaHWYECKUX COJIeH, XapaKTepU3YIOLINX UX CBOMCTRA.

Pemienne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOICTBA U MTOJyYEHUE HEOPTaHUIECKHX BEIIECTB.

JlaGopaTtopHas paGoTa

JlaGoparophas pabora «CBOHCTBa METAJIJIOB M HEMETAJLIIOBY.

I/ICCHG,I[OBaHI/Ie q)nanecxnx U XMMHUYECKHX CBOMCTB METAJIJIOB M HEMETAJUI0B. Pemenne SKCIICPUMCHTAJIBHBIX 3a4a4 I10
CBOMCTBAM XHMHUYECKHM CBONCTBAaM METAJNIOB H HEMCETAJZIOB, IO PACIIO3HABAHUIO W IIOJYYCHUIO COCI[I/IHGHI/Iﬁ
METAaJIJIOB U HEMCTAJIJIOB.

Tema 3.3.
HNnenrudguxanus
HEOPraHu4ecKuX
BeIleCTB.

OcHoBHOE CoaepkaHue

JlaGopaTtopHas pa6ora

Jlabopatopnas pabora«neHTr(UKAINST HEOPTaHNYECKUX BEIICCTBY.
Pemenue OKCHCPUMCHTAJIBHBIX 3a4a4 M0 XUMUUYCCKHUM CBOMCTBAaM METaAJLJIOB U HEMETAJJIOB, IIO
pacro3HaBaHMIO U TOJTYYCHUIO COSAMHEHUI METAJUIOB U HEMETAJLIOB.

I/II[GHTI/IQ)I/IKEII_[I/IH HCOPraHUYCCKUX BCHICCTB C UCIIOJIb30BAHNECM UX Q)HSHKO—XHMI/IIIGCKI/IX CBOfICTB,
XapaKTepHHXKa‘leCTBeHHHXpeaKHI/Iﬁ.Ka‘leCTBeHHBIepeaKI_II/II/IHaCYHB(baT—,Kap6OHaT—I/IXJ'IOpI/II[— AHHWOHBI, HA
KaTHuOH aMMOHUAA

IIpakTuyeckas paéora

OK 01, 0K 02,
JIP4, JIP 7,

JIT1-3, JIHI,

1120-25, MJIS,

MW7, JID1-4,
MV3
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Pemienne mpakTuKO-OpUEHTUPOBAHHBIX 3aJaHUN M Kelc-3a/1a4 O POJIM HEOPTaHMYECKOH XUMHHU B Pa3BUTHH MEAULIUHBI,
CO3[IaHMH HOBBIX MAaTEpUAIOB (B CTPOMUTENILCTBE U AP. OTPACIAX MPOMBIIIICHHOCTH), HOBBIX MCTOYHHUKOB 3HEPTHH
(anmbTepHATUBHBIE HCTOYHUKM B3HEPrHUM) B PELICHUH NPOOJIEM SKOJIOTHYECKOH, SHEPreTHYeCKOW M IHUINEBOH

0e301acHOCTH.
Paszpnen 4. CTpoeHue U CBOIiCTBa OPraHNYeCKHUX BellecTB
Tema 4.1 OcHoBHOe cofep:kaHue OK 01, JIP4,
Knaccudukars, JIP7, JIT1-JIT3,
cTpoeHHe 1 TeopeTuueckoe o0yueHue. I16-8, MJI1-3,
HOMEHKJIaTypa = = MUN4-7, MVY1
oprammec [TosiBneHue U pa3BUTHE OPraHUYECKOW XUMUH Kak Hayku.lIpeamer oprannueckoit xumun.Mecrto u 3HaueHue

AHUYECKUX

OPraHN4YeCKOM XMMHH B CUCTEME €CTECTBEHHBIX HaYyK.

BEILIECTB

XUMHYECKOE CTPOEHUE KaK IMOPSAOK COECIUHEHUS aTOMOB B MOJIEKYJE€ COIJJaCHO HMX BaJICHTHOCTH.
OcCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOCHHSI OpraHudeckux coenuHennii A.M. Bytneposa.
VYriepoaHblid CKeJIeT OpraHuYeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHHS
MoJeKyJ. U3omepust u u30Mephl.

[Tonstue o pynkuuoHanbHoM rpymnmne. Pagukan. [Tpunnumne! knaccudukanuy opraHI4eCKuX COSTUHEHU.
MesxyHapoaHass HOMEHKJIATypa U MPUHIIUIIBI HOMEHKJIATYPbl OpraHnuecKux coeauHenuii. [loustue 06
a30TCOJepKAIIUX COCTUHEHUSIX, ONOIOTMYECKU aKTUBHBIX BEIllecTBax (yrieBoaax, Kupax, 0eiakax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckas padora

HomeHnknarypa opraHn4eckuX COeIWHEHUH OTAEIbHBIX KJIacCoB (HACHIIIEHHBIC, HEHACHIICHHBIE W apOMAaTHYECKUE
YTJIEBONOPO/IbI, CIUPTHI, (PEHOJBI, albJCTH/bl, KETOHBI, KapOOHOBBIE KHCIOTHI M Ap.) CocTaBieHHE MOJHBIX H
COKpPAILICHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHUX BEIIECTB OTIENIBHBIX KJIACCOB, MCIONB3YS WX Ha3BaHUS TIO
cHCTEeMaTH4eCKO HOMEHKIaType. PacueTsl mpocreiiieii opMyibl OpraHu4ecKoil MOJIEKYJIIbI, HCXOs U3 SIEMEHTHOTO
cocrasa (B %).
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Tema 4.2. CBoiicTBa
OPraHUYECKUX
COeTUHEHUN

OcHOBHOe cofiep:kaHue 10

TeopeTnyeckoe o0y4enme. 8
OU3HKO-XUMHYECKHE CBOHCTBAa OPraHMYECKUX COCIMHEHHH OTAEIBHBIX KJIACCOB (OCOOEHHOCTH KiIacCH(PUKALUN U
HOMEHKJIATYphl BHYTPH KIIacca, TOMOJIOTWYECKHH psag W obOmas ¢opmyia; uzomepus; (U3AUECKHe CBOICTBA;
XUMHYECKUE CBOWCTBA; CIIOCOOBI MOTYUCHHS):

— TpeaenbHbIe yriaeBoopoabl. ['opeHrne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B NMPOMBIIUIEHHOCTH U

ObITy. CBOIiCTBA MPUPOTHBIX YTIIEBOIOPOIOB, HAX0XKCHNE B PUPOC U MPUMEHEHNE aJIKaHOB;

— HENpeAeNbHble M apoMaTUYeCKue yriieBogoponbl. IlomuMepusanuss 3THIEHa KaK OCHOBHOE HAIPaBJICHHE €ro 2
WCroNb30BaHus. ['opeHre aleTrnieHa Kak HICTOYHUK BRICOKOTEMIIEpATypHOTO MIaMEeHHU JJIs CBApPKH U PE3KU METAJUIOB;

— KHCJIOpPOJCOAepKAIllNe COCTUHEHUs (CIUPTHI U MPOCTBIE 3PUPHI, (HEHONBI, adbICTUABl U KETOHBI, KapOOHOBBIC
KHCJIOTBI M WX TNpou3BojHBIE). [IpakTHueckoe MpUMEHEHWE STHICHIIIMKONA, TiunepuHa, ¢enona. [lpumenenue )
dbopmanbaeruaa, aueTaibleruia, YKCYCHOM KHCIOTHL. MpbUla KakK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Motolue
CBOMCTBA MBIJIA;

— a30TCOAEpIKALIMEe COSUHEHNUS (aMUHBI 1 aMUHOKHUCIIOTBI, OSITKH).

Knaccugukarust AU OCOOEHHOCTH OPraHUYECKUX peaKiuil. Peaknmonnsie LICHTPBL. Panukael. )
[lepBoHavanpHBIE TOHATHUS O THIAX U MEXaHU3MAaX OPTaHUYECKUX peaKluil.

IIpakTuyeckas padora 2
Pemmenue nenouex nmpeBparieHnii Ha TeHETUYECKYIO CBSI3b MEXTy KIIacCaMU OpraHMYECKUX COEAMHEHUH C COCTaBIEHUEM
HAa3BaHUI OPraHUYECKUX COCAMHEHHUU 110 TPUBUAIIBHON WIA MEXAYHAPOIHOMN )
CHUCTEMaTH4eCKON HOMEHKIIaType. Pemenre pacueTHbIX 3a4a4 [0 YpaBHEHUAM PEaKIiii ¢ ydacTHeM OpraHu4eCcKuX
BEIIECTB.

JlaGoparopHasi padota Ne3. Bua: opuraano-iadoparopHas. 2

OK 01, 0K 02,

JIP4, JIP7, JIT1-

JIT3, JIH1, I114-

18, MJI4, MU 1-
3, MVy2
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JlaboparopHas padora «[lomyueHue FTHIICHA U U3YYCHUE €TI0 CBOHCTBY.

[Nony4eHue sTreHa U3 3TaHONA B 1IA0OPATOPHUU M M3yUeHHE ero PU3NIECKUX U XUMHYECKUX CBOMCTB. CocTaBeHne
peaxiuii mprcoeIMHeHUs U OKUCIICHN Ha TpUMepe dTHiIeHa. PerlleHnne pacyeTHBIX 3a/1a4 C UCII0JIb30BaHUEM IJIOTHOCTH
ra3oB IO BOJOPOAY U BO3LYXY.

Tema 4.3.
Opraanyeckne
BEIECTBA B
KU3HEJIEATEIHHOC
TH YeJIOBEKa.
[IpousBoacTBO U
MIPUMEHEHHE
OpraHU4YEeCKUX
BEILIECTB B
MIPOMBILUICHHOCTH

OcHoOBHOe coep:kaHue

TeopeTI/lqeclcoe oﬁyquI/Ie.

buoopranuueckue coenunenus. I[Ipumenenue u Ouosnorumueckas poib yrieBofoB. OKHCIEHHE YIIEBOAOB —
HUCTOYHUK OSHEPTHUU KUBBIX OpPraHHM3MOB. O6mactu IMPUMCHCHUA AaMHUHOKHUCIIOT. HpeBpameHH;I 0O€eJIKOB IIMmu B
oprann3me. buonorndeckue QyHkimu OenkoB. buonormueckune ¢yHKImMH XUpoB. Ponb opraHmdeckoil XuMuM B
penieHnu mpoOiaeM MUIIeBOH 0€30MacHOCTH.

HyxnenHnoBsie kucnoTe: coctaB u crpoeHune. Ctpoenne HykieotuoB. CoctaB HykiaenHoBbix kucioT (JJHK, PHK).
Ponb HYKIIEMHOBBIX KHCIIOT B )KU3HECATEILHOCTH OPTaHU3MOB.

[Tpon3BOACTBO OPraHMYECKUX BELIECTB: MPOU3BOJACTBO MeTaHONa, mepepaborka Hedtu. IlommdTHieH Kak
KPYIMHOTOHH@KHBIA MPOXYKT XHMHYECKOro mnpomsBoacTBa. llpumenenue stuneHa. [Ipon3BoACTBO M IpuUMEHEHHE
KaydyKa U pe3HHBI.

CuHTEeTHYECKHME M HCKYCCTBEHHBIC BOJIOKHA, HUX CTPOCHHE, CBOMCTBA. llpakTHueckoe HCIOJIb30BaHHE BOJOKOH.
CuHTEeTHUYECKHE IUICHKU: M30JALUS [UId IPOBOAOB, MEMOpAaHBI AJSl ONPECHEHUS BOXBI, 3AIUUTHBIC IUICHKH JUIS
aBTOMOOMJICH, TUIACTBIPH, XHUPYPrUUecKue IMOBs3KHM. HOBBIE TEXHONOTMM JaJbHEHIIEro COBEPLICHCTBOBAHMS
MOJIMMEPHBIX MaTEPUAIIOB.

Pons oprannueckoil XUMUH B pellIeHHH IPO0JIeM SHEPTeTHUECKON 0€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3aHUH
HOBBIX MaTE€pUaOB, HOBBIX HCTOYHHKOB 3HEPTHH (aJIbTePHATUBHBIC HCTOYHUKHU SHEPTHN).

IIpakTu4yeckas paGora

Pemnenne mpakTHKO-OpHEHTUPOBAHHBIX 33/IaHUM IO COCTABIICHUIO XMMHUYIECKHX PEAKLIUH, OTPasKaIOIINX
XMMHUYECKYIO aKTUBHOCTh OPraHMYECKUX COCTMHEHNH B Pa3iIMUHbIX cpeliax (MIPUPOIHBIX, OMOIOTHIECKHX,

OK 01, OK 02,

JIP4, JIP7, JIT1-

JIT3, JIHI, TT16-

25, MJIS, M4,
J193,4, MY4
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TEXHOTECHHBIX).

KontpoJsbHast C .
TPYKTypa M CBOHCTBA OPraHUYECKHUX BEIIECTB.
pabora 3 PyKTYP P
Paszpen S. Kunernyeckue 1 TepMOANHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMUYECKHUX PeaKkuuii
CxopocTb OcHOBHOe coiep:kaHue OK01,0K 02,
XHMHYECKHX
peaKumii. TeopeTuueckoe o0yueHue. JIP4, JIP7,
Xumnueckoe TIT1-3. JTH1
paBHOBecHe CKOpOoCTh peakiid, €€ 3aBUCHMOCTh OT PAa3IMYHBIX (DAKTOPOB: TPHUPOILI PEATHPYIONINX BEIIECTB, (116 26 MHIQ
KOHIICHTPALIMU Pearupyronux BEIIECTB, TEMIIEPATyphl U IUIOUIAIM PEaKIMOHHONW MOBEPXHOCTU. TerioBsie l\/iI/i3 1\/[373 ’
3 (HEeKThl XUMUYECKUX Peakuid. DK30- ¥ SHJOTCPMHUUCCKHE, PEAKITHH. ’
OOpatuMocTh peakuuidi. XMMHYECKOE PABHOBECHE U €r0 CMEIICHHE IMOJ JCHCTBUEM Pa3IHMYHBIX (PaKTOPOB
(KOHIIEHTpAIUsl peareHTOB WUJIM MPOAYKTOB PEaKIIMH, AaBICHUE, TEMIIEpaTypa) IJsl CO3JaHUs ONTUMAIbHBIX
YCJIOBHUH NPOTEKaHUsI XUMHUecKuX npoueccos. [Ipunnun Jle [larense
IMpakTnyeckue 3aHATHS.
Pemenne npakTHKO -OpHEHTUPOBAHHBIX 3a/IaHUK HA aHaIU3 (DaKTOPOB, BIUSIONIUX HA H3MECHEHUE CKOPOCTH
XUMHYECKON PEaKIuy, B T.4. ¢ TIO3HIMA 3KOJOTUYECCKH IEIeCO00Pa3HOro MOBEICHUSI B OBITY M TPYIOBOM
JEATEIIbHOCTHU B LEIIAX COXPAHEHHUSI CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOIHON CPEIBI.
Pemenue nmpakTUKO-OpMEHTHUPOBAHHBIX 3aJaHuii Ha nmpuMeHeHue npuHuuna Jle-lllatense nis HaxoxaeHUA
HaIPAaBIICHUSI CMCIICHUS PABHOBECHS XMMHYCCKON pEakIMy U aHalu3 (PaKTOPOB, BIMSIONIMX HA CMEIICHHE
XUMHYECKOTIO0 PAaBHOBECHS
Paznen 6. PaccTBopsI
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Tema 6.1. OcHOBHOe cofiep:kaHue OK 01, 0K 02,
HucnepcHsie
CHCTEMBI H haKTOpHI Teoperuueckoe o0yueHue. OK 07, JIP4,
HX YCTOMYUBOCTHU JP7, JIT1-3,
HucnepcHble cucteMbl. Komutonaasie cucteMsl. MIcTHHHBIE pacTBOPHI. JIH1. JIP10
2 b
. JID1-4,116, 18,
PactBopenue kak ¢usumko-xumudeckuid nporecc. PactBopel. CriocoObl MPUTOTOBICHUS PacTBOPOB. PacTBOPUMOCTB. ML 4-6. MIAS
MaccoBas 10y pacTBOPEHHOIO BeliecTBa. [IpenenbHO MOMyCTHUMbIC KOHIICHTPAIMM M WX UCIOJIb30BAHHE B OICHKE ’ ’
9KOJIOTMYECKOM 0€30MacHOCTH. MV1
Knaccudukammss nucnepcHsIx cucteM 1o coctaBy. CTpoeHue M (akTOPBl YCTOHYMBOCTH TUCHIEPCHBIX CHCTEM.
PacniozHaBaHMe UCTHHHBIX PAaCcTBOPOB, KOJUIOMIHBIX PACTBOPOB M TIpyOOaHUCIIEpCHBIX cucTeM. CTpOCHHE MHLEIIIBI.
PaccenBanue cBera npu MPOXOXKICHUHA CBETOBOTO MyYKa Yepe3 ONTHUSCKUA HEOHOPOAHYIO cpeny (3ddekra Tunaans).
IIpakTuyeckas padora
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUH Ha TUCTIEPCHBIC CHCTEMBI, UCIOIb3yeMble B OBITOBON U
MTPOM3BOCTBEHHON [EATENIbHOCTA YeJIOBEeKa, C TO3HINN AKOIOTUIECKONH OE30MacHOCTH MOCIENCTBHI W TPAMOTHBIX
penreHuit mpoOieM, CBA3aHHBIX C XUMHEH.
Tema 6.2. OcHoOBHOe coep:kaHue OK 01, 0K 02,
HccnenoBanue
N JIP4,JIP 7
CBOMCTB JUCIICPCHBIX Jlaoparopnas pabora ’ ’
CUCTEM JIS UX
Jla6opatopHas pa6ota «IIpUroToBiIeHHE PaCTBOPOBY. JIT1-JIT3,
UICHTU(QHUKALIT
[lpurotoBnerne  pacTBOPOB  3aJaHHOM  (MOJIIPHOW)  KOHIEHTparmd  (C  MPaKTUKO-OPUEHTHPOBAHHBIMU JIH1, I114-19,
BONIPOCAMM), OTIPE/IENIEHUE CPEIBI BOIHBIX PACTBOPOB. MJI3, M6
KonTtponbnas JlucriepcHbIe CUCTEMBL.
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padora 5

Pa3zpen 7. KauecTBeHHbIe peaKU 00HAPYKEHHS HEOPraHUYECKUX M OPraHUYeCKHUX BellecTB
Tema 7.1. OcHoOBHOe coep:kaHue OK 01, 0K 02,
Xumust B ObITY U JIP4, JIP 7,

Teoperuueckoe o0yueHue
NPOU3BOICTBE

. N N JIT1-3, JIHI,
HHOI1 gesitesibHocTn| HOBeHIME MOCTHMKEHUS XMMUYECKOW HAyKHM M XUMHUYECKOM TexHojoruu. Ponb xumum B oOecriedyeHUun [119-20. MII1
yeJi0BeKa 9KOJIOTUYECKOM, IHEPTeTUICCKOW M MUIICBOW 0E30MacHOCTH, Pa3BUTHH METUIUHBL [IpaBmia moucka u M7 H9,2 M3;2
o s )
aHAJIM3a XUMUYECKOW WH(GOPMAIIMU U3 PA3IMYHBIX HCTOYHHKOB (HaydHas U
yueOHO-Hay4YHas TUTepaTypa, CpelicTBa MacCcoBoM nHbopMmaiuu, cetb IHTepHeT

IMpakTnyeckue 3aHATHS

[louck w aHanmu3 KEMCOB O MPUMEHEHHWHM XHUMHUYECKHX BEIIECTB M TEXHOJOTHHM C ydeToM Oymyiien

npodecCHOHATLHOM JEATEILHOCTH TI0 TeMaM: BaKHEHIIME CTPOUTEIbHBIC MaTepUabl, KOHCTPYKIIHOHHBIC

MaTepHaIbl, KPACKH,CTEKIIO, KEPAMUKA,MAaTEPUAIIBI JJIS1 JIIEKTPOHUKH,

HaHOMaTepHalbl, TEKCTUIILHBIEC BOJIOKHA, UICTOUHUKH SHEPTUHU ,0pTaHUYECKHE U MUHEPAIIbHBIE y100peHus,

JIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura :IIpencraBieHue pe3yIbTaToOB pelICHHs KeHCOB B JOPMEMUHU- JOKIIAJa C TPE3CHTAIUCH
TemaTuka 1. Koppo3sust META/IIOB B Pa3UYHBIX CPeaax: METAIMICCKHE U HEMETATMICCKUE 3AIIUTHBIC TOKPBITHS.
WHIHBHUIYATBHBI X
NpoeKToB 2. CkopocTtb Koppo3un. MTHrHOUTOPBI KOPPO3UH METAILIOB.

3. KoopaunanmonHssie coeuaeHst. KOMITJIEKCHBIC COSIMHEHUS B KATATUTUICCKUX MPOIecCaX XHMUUECKUX U
OMOJIOTUYECKHAX CHCTEM.

4. OcMmoc. SIBieHre 0OcMOoca B OPraHUUeCKUX U HEOPIraHMIECKHX CUCTEMaX.

5. Bogoponnsiii mokazarens. bydepHbie cuctemsl. Posb OydepHoit cHCTeMBI B XAMHYECKHX U
OMOXMMHUYECKUX TIPOIECCAX.
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6. CpaBHeHHe KauecTBa OBITOBBIX TIPEIMETOB U3 OPrAaHUUYECKUX MOJTUMEPOB.

7. Cunukatsl. I3rotoBieHne BETHBIX CTEKOIL. [IpupoiHbie MUHEPAITBL.

8. Co3nanue «3aKkpernureneiiy Uis PUPOIHBIX KPACSIINX BEIIECTB.

9. Oprannueckue KUCIOThI KaK CPEICTBO YAaJICHHs HAKHUITU B OBITY U Ha IIPOM3BOJICTBE.

10. CpaBuenne pH nuTheBO BOABI 3 PAa3IMIHBIX pailoHOB ropoaa Enadyra n qpyrux pernoHoB.

11. CpaBuenne pH Oy THIHPOBAHHOW BOJIBI U3 PA3JIHYHBIX HCTOYHUKOB. MHUHEPAIbHBINA COCTAB BOJIBI.

12. Bausiaue cpebl ¥ pa3TndHbIX J00aBOK Ha pOCT KpUCTATOB. CHHTETHYECKHAE MUHEPAJIBL.
13. Kpucramisl. CriocoObl BeIpanuBaHust KPUCTAILTOB. [IepCreKTHBBI KPUCTAILTOXUMHH.
14. XuMus )KHIKHX KPUCTAIIIOB.

15. TIpuMeHeHHe KUIKAX KPUCTAIIIOB B Pa3TMYHBIX 00TACTIX HAYKHA U TEXHHUKH.

16. KosutonaHbie CHCTEMBI B )KMBOM M HEXKHMBOM TIPUPO/IE.

17. ®AOKYIAMUOHHBINH METO/T OYMCTKH DKOJIOTHUSCKH 3arPA3HEHHBIX CTOYHBIX BOJI,

18. TMonumep-coaepsKalre CHCTEMBI [Tl OYUCTKH PEATbHBIX AUCIIEPCHBIX CPEI.

19. IpumeHeHKE CUCTEM Ha OCHOBE MIOJIMMEPOB M TOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.
20. TMepcreKTHBBI MPAKTUIECKOTO UCTIOIBb30BaHMS OHOTIOIUMEPOB.

21. Wcnonb30BaHUE MOJUMEPHBIX MATEPUATIOB B MEIHIIHHE.

22. TIpuMeHeHve KOMITO3UIIHOHHBIX MATEPHANIOB B KEIE3HOI0POKHOM TPAHCIIOPTE.

23. Ucnoap30BaHue MOJTUMEPHBIX MATEPHATIOB B CTPOUTEBCTRE.

24. Vcrionb30BaHUE TEPMETU3UPYIOIIMX MaTEPHAIIOB B CTPOUTEIIbCTBE.
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25. 73eneHple” IINHBI

IIpomexyTouHasi arTecTanus no AucuuimHe(auddepeHIMPOBAHHBINA 3a4eT)

Bcero

72
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3. YCJIOBUA PEAJIM3ALIMN YYEBHOM JUCIATLINHBI

3.1. Tpe6oBaHusI K MUHUMAJILHOMY MAaTEPHATBbHO-TEXHHYECKOMY 00eceveHUI0:
Peanuzanus yueOHOH ANCHUIIIMHBI TpEOyeT HAINYUS:
- yueOHOro KaOuHeTa «XUMUN», TA€ IPOBOASTCS TEOPETHUECKUE 3aHATHS;

- naboparopus «Heopranuueckoit W OpraHUYecKO  XUMHW» JJIs  [POBEACHUS
nabopaTopHBEIX paboT Nel-6;

- 1abopaTopust « AHATTUTUIECKON XUMUI» JJIs TPOBEACHUS 1aO0OpaTOPHBIX padbot Ne7-9;

- MacTepckod Mo KomImeTeHIH «J[abopaTopHBI XMMHUYECKHI aHalmu3» IUIsi TPOBEICHHUS
JabopatopHbIx padot Nel(-15.

O6opynoBaHne yueOHOTO KaOMHETA:

- TI0CaI0YHBIE MECTA 10 KOJIMYECTBY O0YUJaArOLIHXCS;

- pabodee MeCTO IperoIaBaTels.

TexHMUECKHE CpeaCcTBa O0YUCHUS:

= KOMITBIOTCP C JIMLCH3NOHHBIM IIPOTPpaMMHBIM O6CCH€‘I€HHCM;
- MyJIbTHMEINA TIPOSKTOP / NHTEPAKTUBHAS I0CKA;

- ayocucTeMa.

OGopynoBanue Jaboparopud u pado4ux MecT Ja00OPATOPMHU: MEH3YpPKH, IHUIETKU-
KaIleJIbHUIIBI, TEPMOMETPBI, MHKPOCKOMN, JIyINbl, MPEIMETHbICE U TOKPOBHBIC CTEKIA, TUIAHIIETHI IS
KalleJIbHBIX peakuuii, ¢GuibTpoBajbHas OyMara, NPOMBIBAJKH, CTEKISIHHbIE NPOOHPKU, PE3HMHOBBIC
npoOku, (oHapuku, HaOOp PEAKTHBOB, CTCKIISHHBIC IAJIOYKH, IITATUBBI I NPOOMPOK; MEPHBIC
MWIAHIPHI, BOPOHKHA CTEKJISTHHBIE, BOPOHKH NeiHTeNbHbIE ImuHApudeckue (50-100 mi), cTymku ¢
necTukoM, ¢appopoBble YaAIIKH, MHHIETHI, (QUIBTPH OyMaXKHble, BaTa, Mapiis, YacOBBIC CTEKJIa,
3JIEKTPOIUIUTKH, J1a0OpaTOPHbBIE IUTATUBBI, CIIUPTOBBIE TOPEJIKM, CIIMYKH, IPUOODP I MOIYUYEHHUS Ta30B
(vm mpoOuMpKa ¢ Ta300TBOTHON TPYOKOM), IepKaTeNu sl MPOOUPOK, CKIISTHKH ISl XpaHEHHUS! peaKTHBOB,
pa3maTovHble JOTKH; XuMmudeckue ctakansl (50, 100 u 200 Mun); mmaTeny; THHIETH; TUTEIbHbIE IUTIIBL
CeKyH/IOMepHI (TaiiMepsl), MepHbIe pooupku (Ha 10-20 mur) u MepHbIe KonOkI (25, 50, 100 u 200 M),
BoAsiHas OaHs (MIJIM TEPMOCTAT), CTEKIITHHBIE MajOYKH; KOHUYecKne KoJjObl ans tutpoBanus (50 u 100
MII); WHAWKATOPHBIC TOJIOCKH HJisi omnpeAenenns pH u  craHmapTHas WHIUMKATOpHAs —IIKaja,
YHHMBEpCaNbHbIN HHANKaTOpP; nuneTky Ha 1, 10, 50 ma (uiau no3atops! Ha 1, 5 u 10 mit), OropeTku ais
TUTpOBaHUs, MeaunuHCKUe mmpuisl Ha 100-150 mi, mabopaTopHble W/WIN aHAIWTHYEeCKHe Bechl, pH-
METpBI, CYIIWIBHBIN mIKad, 1 Jp. TabopaTOpHOE 000PYI0BaHUE.

st peanu3anuy npoecCHOHAIbHO-0PHEHTHPOBAHHOT O MOTYJISI:

Cronm nmnsi BEecOB AaHTHBHOPANMOHHBIM, CHEKTPOGOTOMETp, pePpakTOMeTp, IMOTCHIIMOMETD,
KOHAYKTOMETP, AJAaTUUK TEMIICpATyphbl, AAaTYHUK HOpC€AHAa3HA4YCH, B T.U. IJId HU3MCPCHUA TCEMIICPATYPhbL
pa3IMYHBIX OOBEKTOB B YKAa3aHHOM JMana3oHe, JaTYMK COJICPXKAaHWS YIIEKUCIOrO Ta3a, JaT4HK
comepkanust CO2 Uit W3MEPEHMsI COACPKAHUS  YIIIEKUCIIOrO Tas3a, JaT4uK dJICKTPUUIECKOM
MPOBOJMMOCTH, JATYMK TMpeJHa3HAYaeTcs, B T.4. JUIA HW3MEPEHHUs] YACTbHOH  SJICKTPHUUCCKON
IMPOBOJAUMOCTHU PA3JIMIHBIX )KI/II[KOCTCI‘/'I " KHUIKOCTHBIX paCTBOPOB,



JAaTYNK KUCIOTHO-IIenoyHoro Oananca (pH), maTuwk mpeaHasHa4eH, B T.4. Ul U3MepeHHs ypoBHs pH
Pa3IMYHBIX O0BEKTOB, MATUYMK ONTHYECKOHM TUIOTHOCTH XKUAKOCTEH (KomopumeTp), nuddepeHnnaibHbIit
JATYNK HANpPSDKCHUs, TaTYMK TOKA, JaTYNK TOKA MPEAHA3HA4YeH, B T 4 UL U3MEPEHHUS TOKA IPU HU3KOM
HaIpPSOKEHUH, JaTIUK 00beMa JKUIKOCTH (CUSTINK Karesh)

3.2. Un¢opmaunoHHoe obecnieueHue 00yUeHHUS:
IlepedyeHnb pekoMeHyeMbIX Y4eOHBIX H3IaHUI,

HNHTepHeT-pecypcos, JAOTOJHUTETbHOM aureparypbilHpopManmoHHOE
obecrniedeHune peam3anuuy i MporpaMMbel OCHOBHBIE HCTOYHUKU:

1.0.C.I'abpuensia, EctectBo3nanue,«Akaaemusin-M.,2020
2. ®usnueckas ¥ koyutonaHas xumus, B.B.benuk, «Axkagemus»-M.,2021

3. Ananutnueckas xumusi, FO.M.I'nyOokoB, «Akanemusin,M-.,2020

4 Iloypounsiepazpaborkunoxumun@unumonosaT.ABonrop.roc.arp.
yHuB. 2019

JlonoTHUTEIbHAS JINTEpaTypa:

1.T'a6puemnsa O.C., Octpoymos WU.I'., Cnagxos C.A., [lopodeeBa H.M. IIpaktukym: yueO.
nocodue I CTyA. yupexkaeHuit cpea. mpod. odpazosanus. — M., 2020.

2.T'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A. Xumusi: mocodue Jyis MOArOTOBKU K
EI'D: yuel. mocobue ais CTya. yupexaeHuii cpel. npod. ooOpa3oBaHuUs.

— M., 2020

3.T'abpuensu O.C, JIpicoBa I'.I'. Xumus. TecTsl, 3a1aun ¥ yIpakHEHUs: yued. mocooue
IUIA CTY[. YUpexaeHuit cpen. nmpod. oopasoanus. — M., 2019.

4. Epoxun IO.M., Kopamea W.b. Xumus mna mnpodeccwii W CrHenUaIbHOCTEH
TEXHUYECKOTO ¥ €CTECTBEHHO-HAYYHOTO MPOpMIIeh: yUeOHUK VI CTY. YUPEKICHHHA cpel. mpod.
obpazoBanusi. — M., 2019.

HNuTtepHeT-pecypcebl

1. OBC Opaiit https://www.urait.ru/

2. ObC 3nannym https://www.znanium.com

3. OBC Jlans https://e.lanbook.com/

4. ObC KoncynbTant cTygaeHTa www.studentlibrary.ru/

5. BupTyanbHble 1a00paTOpHBIC U MPAKTHYECKUE PA0OTHI Ha yriTyOJIeHHOM YPOBHE

OCHOBHOTO 0011ero obpazoBanus https://content.edsoo.ru/lab/subject/4/
6. Xumyns https://sites.google.com/site/himulacom/

MeToanueckue nocoousi, peKOMeHJALUM:

MeToanyeckne peKOMeHAAlMu:
- 110 BBINOJHCHUIO MNPAKTHYCCKUX pa60T IO TEMaM IJHUCHOUIIIIMHBI (COOTBGTCTBGHHO HOMEDPY
paboTsl, 0003HaYeHHOH B TTyHKTE 3.1.2.);
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- o opopmrenwuro pedepara;
- 110 0(hOPMJICHHIO MYJIbTUMEAMIHBIX ITPE3CHTAIINN;

- 110 BBIITOJTHCHUIO U O(I)OpMIIeHI/IIO WHIAWBUAYAJIbHBIX ITPOCKTOB.

MeTtoauyeckue pa3padoTKu YPOKOB:
TemaTuveckue npeseHTALNU

1. CrpoeHne aTOMOB XMMHYECKUX JIEMEHTOB H ITPUPOJIa XUMUIECKOHN CBSI3U

2. Tlepuoanyeckwuii 3axoH U Tabnuna J[.1. Menneneena

3. Twurbl XUMHYECKUX PEAKIIUi

4.  DIeKTpONIUTHIECKAs TUCCOIUAIIUS U HOHHBIH 0OMEH

5. Kuaccudukarms, HOMEHKIATypa M CTPOCHHE HEOPraHMIECKHUX BEIIECTB

6. DHU3MKO-XMMHUYECKHE CBOWCTBA HEOPIAHMYECKUX BEIIICCTB

7. Tlpou3BOoACTBO HEOPraHUYECKUX BEIIECTB. 3HAUCHUE 1 IPUMECHEHHE B OBITY U Ha
MIPOU3BOJICTBE

8. Kuaccudukaims, CTpoeHHE U HOMEHKIIATypa OpraHu4YeCKHX BEIIECTB

9. CBoiicTBa OpPraHNYECKUX COCTHMHEHUN

10. OpraHuyeckue BEIIECTBA B )KU3HEACATEILHOCTH YeoBeKa. [[por3BOCTBO U

MPUMCHCHHUC OPTraHNYCCKUX BCIICCTB B IIPOMBIIIJICHHOCTHU

11.
12.

Kunernyeckre 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX PeaKIuit

TepMmoarHaMHU4YeCKUE 3aKOHOMEPHOCTH IIPOTEKaHUsI XUMUYECKUX peakuuil. PaBHoBecue

XUMUYECKUX PEAKIIUM

13.
14.
15.
16.

JucnepcHble cUCTeMBI M ()aKTOPBI UX YCTOWIHBOCTH
HccnenoBanue cBOMCTB TUCIEPCHBIX CUCTEM ISl UX HACHTH(DUKALMN
OO0HapyxeHHe HEOPTaHMYECKIX KaTHOHOB ¥ aHHOHOB

O6Hﬁpy>l(6HI/Ie OpPraHN4Y€CKNX BEUICCTB OTACIIBbHBIX KJIaCCOB C UCIIOJIb30BaHUEM

Ka4eCTBEHHBIX PEaKIUU

17.
18.
19.
20.
21.

nu3aliHa

22

Xumust B OBITY U TPOU3BOJICTBEHHOMN JEATEIBHOCTH YeJIOBeKa

OcHOBBI 1a00PaTOPHOH MPAKTHKH B TPO(HECCHOHATBHBIX JTa00PaTOPHSIX
XUMHUUECKUN aHAIN3 TEXHUYECKUN BOJIbI

XUMHUYECKUI aHANIH3 BO31yXa

XUMUYECKHUH aHaTTN3 P00 MATEPHUAIOB CTPOUTEILHO-PECTABPAIIHOHHON JIEATEIbHOCTH U

HccnenoBanue 00bEKTOB TEXHOCGHEPDI
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
TUCHUTIIMHBI

KoHTponb 1 olleHKa pe3ysbTaToB OCBOCHHUS Y4YEOHOH IHMCLUIUIMHBI OCYLIECTBIISETCS

MperoiaBaTeNieM B IPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHA U J1TAOOpaTOpHBIX pabdoT,

TCCTUPOBAHU, a TAKIKC BBIIIOJHCHUSA O6yT-IaIOHII/IMI/IC$I HWHAWBHUIYAJIbHBIX SaI[aHI/If/'I, ITPOCKTOB,

HUCCIIEIOBAHUIL.
Dopmupy
Monyas / OueHo4Hble MEPONPUSITUS eMble
Ne Pe3yabTaT 00yyeHus
Paznen/ Tema (hopMBI U METOIBI KOHTPOJIS) KOMIIETEH
MU
I |OcHoBHOI1 MOaYJIb
1 [Pa3genl. ®opMyIupoBaTH 0230BbIE
OcHOBBI MOHATHUS U 3aKOHBI
CTPOeHUs XMMHUH
BelllecTBa

1.1 |Crpoenue atomoB | CocTaBIATE XUMHYECCKHE 1. Tect «CTpoeHune aTOMOB OK 01,
XUMHUYECKUX (hopMyInbI COETMHEHUH B XUMUYECKUX JIEMEHTOB U JIP4, JIP7,
3JICMEHTOB U COOTBETCTBHUH CO CTEIICHBIO MPUPOIa XUMUYECKOU CBS3H». JIT1-JIT3,
pupoIa OKHCJIEHHST XUMHUUECKHUX 111, MJI1,
XUMHYCCKOM 9JIEMEHTOB, HCXO/IS U3 2. 3aziai Ha COCTaBIICHHE MHN2,MV1
CBsI3U BaJICHTHOCTHU U XHMITIECKHX OpMyT

3eKTPOOTPHIATENHHOCTH JIBYXaTOMHBIX COEIUHEHUI
(okcu0B, CyJIb(OUIOB, THAPUIOB U
T.IL).

1.2 |Tlepuomuueckuii | XapakTepu3oBaTh IIpakTHKO-OpHEHTHUPOBAHHBIE OK 01, OK
3aKOH ¥ Ta0JIUIIA |XMMUYECKHE JIEMCHTHI B TEOpEeTHUECKUE 3a/IaHUS Ha 02, JIP4,
J.1. MeHnpeneesa|COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMUYECKUX JIP7,JIT1-

MOJIOKEHUEM B SJIEMEHTOB: «MeTaluinyecKue / JIT3, JIHI,
MIEPHOINIECKON CUCTEME HeMeTaJUINYeCcKUe CBOICTRA, I11-3,
XHUMHUYECKUX DIIEMEHTOB AIIEKTPOOTPUIIATENIFHOCTE M cpoacTBO | MJI1-4,
J.11. Menneneepa K DJIEKTPOHY MWN3, MVY3
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C X IICKTPOHHBIM
CTPOEHHUEM U IIOJIOKEHHUEM B
IIEPUOINYECKOM CUCTEME
XUMHUYECKHX d1eMeHToB JI.1.
MenneneeBay.
2 |Pa3pexn 2. CocTaBiasiTh ypaBHEHHUS U
KonTtposbHasi padota
Xumnyeckue cXeMbl XMMHYEeCKHX
| LEES LT peakuuii «CTpoeHHe BeecTBa 1
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble

Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH

MU
XHMHUYECKHE PeaKkin»

2.1 |Twumsr CocTaBisaTh peakuuu 1. 3amaun Ha cocTaBiICHUE OKO0l1,
XUMHUYECKUX COEIMHEHMS], Pa3JIOKEHUS, YpPaBHEHUH peakiluii: JIP4,
peaxiuit oOMeHa, 3aMeIleHNs,

OKHCITATEIBHO- — COCIMHCHUSI, 3aMEIICHUS, JIT1-JIT3,
BOCCTAHOBHTEIbHBIE PEAKITHH paznoxeHus, 0OMeHa U PEaKIUii ¢ I15-7, MJI5,
y4acTHEeM KOMIUIEKCHBIX coenuHeHnit |MN4, MY4

W peaKIu
KOMILIEKCO00pa3oBaHus (Ha
npuMepe
THJIPOKCOKOMILIICKCOB
ATIOMUHUS 1 ITUHKA) C
y4acTHEM HEOPTraHUIECKUX
BEIECTB

(Ha mpuMepe rUIPOKCOKOMILIICKCOB
TIOMUHUS 1 [IAHKA);

— OKHCJIUTCIIBHO-

BOCCTaHOBHTCIIbHBIX pCaKHI/Iﬁ C
UCIIOJIb30BaHUEM METOAA
3JIEKTPOHHOTO OallaHca;

— € y4acTHeM KOMIUIEKCHBIX
coequHeHHi (Ha mpuMepe
THAPOKCOKOMITIEKCOB INHKA 1
ATTFOMUHHS).

2. 3agauu Ha pacyeT KOJIMYECTBEHHBIX
XapaKTEePUCTUK MPOIAYKTa PEaKIUU
COCIUHECHMST, MACCOBOM HIIN
00BEMHOM 10JIM BBIX0/1a TIPOIYKTa
PEaKIy COeTNHEHHS OT
TEOPETHUECKU BO3MOYKHOTO;
00BEMHBIX OTHOIICHUH Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
WCXOHBIX BEIIECTB U TPOITYKTOB
peakiuu; Macchl (00BEM, KOTUYECTBO
BEIIIECTBA) MPOAYKTa PEAKIIIH, €CIIH
OJIHO U3 BEIIECTB JJaHO B BUJIE
pacTBopa ¢ OMpPENEIEHHON MacCOBOM
JIoJiei pacCTBOPEHHOTO BEIIIECTBA.
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble
Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH
MU
2.2 |DOnextpormutnde |CoOCTaBIATH ypaBHEHUS 1. 3amaHus Ha COCTaBICHUE OKO0l1,
CcKast XAUMUYECKUX PEeaKLnuu MOJIEKYJISIPHBIX U HOHHBIX PEaKLUUH ¢ JIP4,
JUCCOLMAaltsi U |MOHHOTO OOMEHa ¢ y4acTHeM OKCHJIOB, KUCIIOT,
MOHHBIM OOMEH  |yJacTHeM HeOpTaHHIEeCKHX OCHOBAHUH U COJIEH, HOHHBIX AT1-IT3,
BELLECTB peaxkuii TuApOIN3a CoJeH, 116-9,
YCTAHOBJICHUE U3MEHEHHUS MJL,
KHUCJIOTHOCTHU CPEBbI. MU5-7,
MVY4
2. JlabopaTopHas padora
«Peakuuu rugponmzar.
3 [Pazgen 3. HccnenoBats cTpoenne u KonTpoabHas padora
Crpoenue u CBONCTBA .
cBOiicTBa neopranmdeckux pemecrs | «CBOHCTBA HEOPraHH1eCKHX
HeOpPraHu4vecK BeIecTs»
UX BelllecTB
3.1 |Knaccudukamm s, |Knaccudummposatsh 1. Tect «HomeHknaTypa u OK 01, OK
HOMEHKJIaTypa M |HEOPraHWYECKHE BEIIECTBA B | HA3BAHUE HEOPTraHUUECKHUX 02,
CTpOEHHE COOTBETCTBHH C UX CTPOSHHUEM | BEIIECTB UCXOIS M3 HX
HEOpPraHn4eCcKu X XUMHYECKOH (POPMYITBI WITH JIP4,JIP 7,
BEILIECTB COCTaBIICHHE XUMHUYECKOH (POPMYJIBI JT1- JIT3,
HUCXO0Js U3 Ha3BaHUs BCUIECCTBA I10
MEKIyHAPOIHOW UM TPUBUAJIBHOU JIH1, I114-
HOMECHKJIATYpE». 16, MJI2,
MU3,MVY4

2. 3ajiauu Ha pacyeT MaccoBOil
Jtoyid (MacChl) XUMHUYECKOTO
3JIeMeHTa (COeTMHEHNS) B
MoJIeKyJIe (CMecH).

3. IIpakTuueckue 3aJauus 1Mo
KJIacCU(UKAINK, HOMEHKIIATYpe H
XUMHYECKAM PopMyTam
HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.

4. [pakTuueckue 3a1aHns Ha
onpeleeHue XUMUYECKOM
AKTHBHOCTH BCIICCTB B
3aBUCHUMOCTH BHJA XUMHYECKOU
CBSI3M W THUINA KPUCTALIMYECKOMN
PELICTKH.
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble

Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH

MU

3.2 |Pusuko- Veranasinusars 3aBucumocts | 1. Tect «OcobeHHOCTH OK 01, OK
XUMHUYECKUE (PU3UKO- XUMUYECKHX CBOWCTB | XUMHUUECKHUX CBOHCTB OKCHIOB, 02,
CBOICTBa HEOPraHMYECKUX BELICCTB OT | KUCIIOT, OCHOBAaHUMN, aM(OTEPHBIX
HEOPraHUYECKH X |CTPOCHHUS aTOMOB M MOJIEKYJ, |THIPOKCHJIOB U COJNIEI». P4, JIP 7
BEILIECTB a TakXKe TUIa JIT1-3

KPHCTATITHYECKOM PEleTKH 2. 3aILaHI/IiI Ha COCTaBJICHHUE ) I 1’_[1_
YpaBHEHUH XUMHUYECKUX PEAKLIUH C ’
YYaCTHEM IIPOCTHIX U CIOXKHBIX 25, MI16,
HEOPraHWYECKUX BEIICCTB: MI2-4,
OKCHJIOB METAJJIOB, HEMETAJIJIOB U 51, MYl
aM(pOTEPHBIX AIEMCHTOB;

HEOPraHW4YEeCKUX KHUCIIOT, OCHOBAHHM
1 aM(OTEPHBIX THAPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOLINX UX CBOWCTBA U
CIIOCOOBI ITOTYYEHUSI.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHNs Ha

CBOMCTBA U IIOJIy4YEHUE
HCOPraHn4YCCKUX BCUICCTB.

4. JTabopatopHast padoTta

«CBOHCTBa METAJUIOB 1 HEMETAJIIOB.

3.3 |[IpomsBomctBOo  |OGOCHOBBIBATH 3HAUCHUE U [IpakTuko-opuentupoBannsie 3aganus | OK 01, OK
HEOPraHW4eCKU X |[IPUMEHEHUE 10 COCTABJICHUIO 02,
BEILIECTB. HEOPraHWYECKHX BELIECTB B | XUMHYECKUX PEAKLHH C yUaCTHEM
3HaueHue U OBITOBOM M MIPOU3BOICTBEHHOM | HEOPraHUUECKUX BEILIECTB, P4, JIP 7,
MPUMEHEHUE B JeSITeNbHOCTH YEJIOBEKA UX WCTIONB3YEeMBIX JUIS UX JT1-3,
OBITY 1 Ha (U3UKO-XUMUUECKUMH uaeHTH(GUKaH 1 JIH1, I120-
MPOU3BOJICTBE CBOMCTBaMHU MPOMBIIIEHHBIX CIIOCO00B 25, MJTS,

HOTy4YEeHHUS. MU7, J131-
4, MVY3
4 |(Paznen 4. HccnenoBats cTpoenne u KontpoJnHas padora
Ctpoenmne n CBOJCTBA OPraHUYECKUX
e BEIIECTB «CTtpoenue u cBoiicTBa
OpranmuecKux OPraHMYecKUX BelecTB)
BelllecTB
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble

Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH

MU

4.1 |Knmaccudukamm s, |Kmaccudummposats 1. 3amaHus Ha COCTaBICHUE OK 01,
CTPOEHUE U OpraHUYECKHUE BEUIECTBA B Ha3BaHUI OPraHUYECKHUX JIP4, JIP7,
HOMEHKJIaTypa COOTBETCTBHHU C UX CTPOCHUEM |COCAMHEHUH IO TPUBHATIBHON WIIU JIT1-JIT3,
OpPraHUYECKUX MEXAyHApOIHOMN I16-8,
BEIIIECTB CHCTEMAaTUYECKON HOMEHKJIATYPE. MJI1-3,

MW4-7,
2. 3ajaHus Ha COCTABIICHUE MVY1
IMOJIHBIX U COKpalICHHBIX
CTPYKTYPHBIX (OPMYIT
OpPraHUYCCKUX BCHICCTB
OTIENbHBIX KIaCCOB.
3. 3amaum Ha ompeeNeHue
npocTeieit GopmyIbl
OPraHU4eCcKON MOJIEKYJIbI, UICXOMS U3
3IIEMEHTHOTO cocTasa (B %).

4.2 |CsoiicTBa VcranaBiIuBarTh 3aBUCUMOCTE | 1. 3amaHus Ha COCTaBICHUE OK 01, OK
OpPraHUYEeCKUX (U3MKO- XUMUYECKUX CBOMCTB | ypaBHEHHH XMMUYECKUX PEAKLIUH C 02,
COEAMHEHHUI OpPTaHWYECKUX BEIIECTB OT Yy4acTHEM OpraHNYECKUX BEIIECTB Ha

CTPOEHUSI MOJIEKYT OCHOBaHHUM UX COCTaBa U CTPOEHHUSL. JIP4, JIP7,
JIT1-JIT3,
2. 3aaHus Ha COCTaBJIeHUE JIH1, I114-
YpPaBHEHUI XUMUYECKUX PEAKIUH, 18, MJI4,
WUTIOCTPUPYIOLIUX XUMUYECKHE MMN1-3,
CBOIICTBA C y4€TOM MEXaHU3MOB MV2

IMPOTCKAaHUA JaHHBIX peaKHI/Iﬁ n
TCHETUYCCKOM CBI3H OpPraHn4cCKux
BCIICCTB PA3HBIX KJIACCOB.

3. PacueTHsble 3a1a4u 110
YpPaBHEHUSM pEaKUi C yHaCTUEM
OpFaHI/I‘-ICCKI/IX BCIHICCTB.

4. JTabopatopHas padoTta
«[TonyueHne 3THICHA H U3yYCHHUE €T0
CBOMCTBY.
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSITUS eMble

Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH

MU

4.3 |Opranmueckue |OOOCHOBBIBATH 3HAYCHUE U [IpakTuko-opuentupoBannsie 3aganus | OK 01, OK
BEIIECTBA B MIPUMEHEHUE OPTaHUIECKUX |10 COCTABIICHUIO 02,
KHU3HENIESTENbH |BELIECTB B OBITOBOM U XAUMHUYECKHUX PEaKIUi ¢ y4acTHEM
OCTH YEJIOBEKAa. |[IPOU3BOACTBEHHOU OPTraHNYECKHX BEIECTB, JIP4, JIP7,
ITpou3BOACTBO M |AESTEIBHOCTH YEIOBEKA HX UCTIOJIB3YEMBIX JIJISl UX JAT1-JIT3,
MIPUMEHEHUE (U3UKO-XMMUYECKUMHI uAeHTH(UKANY B OBITY U JIHL I116-
OPTraHUYECKHX CBOMCTBaMHU HPOMBILICHHOCTH. 25, MJIS,
BEILIECTB B M,
MIPOMBIIIICHHOC 33,4,

- MVY4
S |Pa3pea S. HccaenoBarb KonTtpoJsbHas pabora

Kuneruueckue u |paBHOBecHe H CKOPOCTh .

TePMOJMHAMH | XMMHYECKHX PeaKIuii «CropocTb XHMH'1eCKOl

qecKie PeaKkuuu U XUMHUYeCcKoe

3AKOHOMEPHOC paBHOBecHe»

TH IPOTEKAHHUS

XMMHUYECKHX

peaxumii

5.1 |Kunernueckne |MccrnenoBats BIHsSHUE 1. JIaGoparopnast pabota Ha OK 01, 0K
3aKOHOMEPHOCT M | KOHLIEHTpALN BBIOOD: 02,
MMPOTCKaHUsA pearupyronmux B€UIeCTB U
XUMITICCKIX TeMIIepaTypBI Ha CKOPOCTh — «OmnpeneneHue 3aBUCUMOCTH JIP4, JIP7,
peaxmit XUMUYECKUX PEAKIIUM CKOPOCTH peaKiii o1 JIT1-3

KOHLEHTPALUH pearupyromux ’

BEILIECTBY; JIHI,
I11,6,20,

— «OmnpepaeneHue 3aBUCUMOCTH MJI1, M3,

CKOPOCTH PEaKI1H OT MVY3

TEMIIEPaTypPhD».

2. I[IpakTUKO-OpUEHTUPOBAHHbBIE

TEOPETUUECKUE 3aJaHNs Ha aHAJIN3

(hakTOPOB, BAMIOIUX HA U3MECHEHNE

CKOPOCTH XUMUYECKON PEaKLIUH.

5.2 |Tepmomunamua |MccrenoBath BIUsSHIE 1. 3amaum Ha pacdeThl TEIUIOBBIX OK 01, 0K
€CKHe W3MEHEHUS KOHLIEHTPaLUuu 3¢ HEKTOB XUMUYECKHUX PEaKIUi 1 02,
3aKOHOMEPHOCT U |BEIIECTB, PEAKIHU CPEABI 1 oIpeJiesieHHE THIIA peakuu (T10
MPOTEKAHUS TeMIepaTypsl Ha TEIUIOBOMY 3P QEKTY: IK30- H TIP4, P 7,
XUMHYECKHX CMELICHNE XUMHYECKOTO SHIOTEPMUYECKHE). JT1-3,
PCAKLIHH. JIH1, 1114-
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble
Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH
MU
PaBHoBecue paBHOBECHS 2. TIpaKTHKO-OPUEHTHPOBAHHBIC 15, MJ12-4,
XUMHUYECKUX 3a/1aHKs] Ha IPUMEHEHUE MU1-3
peakuuit npuHiuna Jle Marense ams
HaXO0>KACHUS HalIPaBJICHUS
CMEILEHNS PABHOBECHS
XUMHUYECKON PEAKIIMY U aHAJTU3
(hakTOpOB, BAMSIOIIUX HA
CMeELICHHE XUMHUYECKOTO PaBHOBECHSL.
3. JTaboparopHast pabota
«M3ydeHune BIHSIHMS Pa3IMUHbIX
(hakTOpOB Ha CMeLICHNE
XHMHUYECKOTO PABHOBECHS.
6 |[Pa3nmen 6. HccienoBars KonTpoJsbHas padora 1o teme
JucnepcHblie AUcHepPCHbIE CHCTeMbI «/lucnepcHble CHCTEMBbD»
CHCTEeMbI
6.1 |IucnepcHble Paznuyate ucTHHHBIE 1. 3amaun Ha NPUTOTOBIICHHE OK 01, OK
CHUCTEMBI U PacTBOPHI, KOJJIOUIHBIE pacTBOpOB. 02,
(baxTOpbI UX pacTBOPHI U
YCTOMYUBOCTH rpyOOAHCIIEpCHBIE CHCTEMBI Ha 2. IpaKTHKo-OpHEHTHPOBAHHELE OK 07,
OCHOBE XHMIYECKOT0 pacyeTHbIE 3a/1aHUs] HA AUCIIEPCHBIE JIP4, JIP7,
SKCITEpHMEHTa CHCTEMBI, UCTIONIBb3YEMBIE B OBITOBOM JIT1-3,
Y TTPOU3BOJICTBEHHOM JEATENBHOCTU JIHI,
YeJIoBeKa. JIP10,
JI21-4,116,
18, MJI 4-
6, MIS,
MVY1
6.2 |UccrenoBanme |MccnemoBats pu3mko- JlaGoparopHas padota (Ha OK 01, 0K
CBOWCTB XUMHYECKHE CBOMCTBA BBEIOOD): 02,
JHMCIEPCHBIX Pa3INYHBIX BUJOB
CHCTEM JTUCTIEPCHBIX CHCTEM — IlpuroToBieHue pacTBOpOB; JIP4,JIP 7,
— HccnenoBanue qucnepcHbIX JIT1-JIT3,
CHCTEM.
JIH1, I114-
19, MJI3,
MU6
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSITUS eMble

Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH

MU

7 |Pa3zmen 7. HccnenoBarts cBoiicTBa

KauyecTBenHnble |OpraHH4ecKHX H

peakuuu HEOPraHNYecKUX BeLeCTB ¢

OOHapy)KeHHsI  |HCIOJIb30BaHMEM

OpraHMYecKuX |Ka4eCTBEHHBIX peaKuui

U

HeOpPraHu4vecK

UX BelllecTB

7.1 |O6HapyxeHne HWccnenoBars kayectBenubie | 1. JlaboparopHas padora (Ha OK 01, 0K
HEOPraHWYECKH X |pEaKIUH HEOPraHNIECKUX BEIOOD): 02,
KaTHOHOB U BEILIECTB
AHHOHOB — AHAIUTHYECKHE PEaKITUN JIP4, JIP 7,

kaTUOHOB [-VI rpynm;
JIT1-3,
— AHaNIUTUYECKUE pEaKuU JIHI, I119-
aHHOHOB. 20, MJI1,
MU7,J132,
2. IIpakTHueckue 3a1aHus Ha MY?2
COCTaBJICHUE YPABHEHUN PEaKLUH
oOHapykeHus KaTHOHOB [-VI rpymm u
AQHHOHOB, B T.4. B MOJIEKYJISIPHOH U
MOHHOH (popmax.

7.2 |OGHapyxeHne HccnenoBats kayectBennbie | 1. Jlaboparopras pabora (Ha OK 01, 0K
OpPTaHNUYECKUX peaknuy OpraHuIeCKUX BEIOOD): 02,
BEILIECTB COCIMHEHHH OTAENBHBIX
OTHENEHEX KITACCOB — KadecTBeHHBIE peakny Ha JIP4,JIP 7,
KITACCOR C OTJENbHBIE KIIACCHI OPTaHMYECKIX JIT1-JIT3,
WCTIONIb30BAHUE M BCILCCTB; JHI,
KaquTBveHHI’IX — KauecTBeHHbBIN aHaMHN3 110,12,
peaKmim OpPraHMYECKUX COCAUHEHUH 110 MJI4,

(yHKIMOHANBHBIM TPYIIIaM. MMNS-7
2. IlpakTueckue 3aJaHus Ha
COCTaBJICHHE KAUECTBEHHBIX
peaxiuii OOHapyKeHHS
OpPraHMYECKUX COeIUHECHUI.
II |IIpukaagHo# MOAYJIb
8 |Pa3nexn 8. OuenuBaTh MNOCJAECTBUS 3amura Keiica (¢ yuerom Oyayuiei

Xumus B ObITY U

OBITOBOI H
NPOU3BOJACTBEHHOH
AeSITeIbHOCTH YeJI0BEKa

npo¢ecCHOHAIBHOI 1esITeTbHOCTH)
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSITUS eMble
Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH
MU
NPOU3BOACTBE  |C MO3ULIUH
HHOH IKO0JIOTHYECKOi
HesiTeJIbHOCTH | 0e301acCHOCTH
yesaoBeKa
Xumus B ObITy 1 | OlleHUBATH MTOCIIEACTBHS Keiic (c yuetom Oymyteit OK 01, OK
TIPOM3BOJICTBEH  |OBITOBOM W MMPOU3BOJICTBEHHOH | TPO(hECCHOHATBHOM 02, OK 04,
HOI JEesTEeNbHOCTH YEIOBEKA C TIESATSIIEHOCTH) OK 07,
JESITENBHOCTH MTO3ULNM SKOJIOTHYECKOH
Ye/oBeKa 6e30MaCHOCTH Bo3MokHBIE TEMBI KEHCOB: IIK 1.4,
JIP4, JIP7,
1. IloTennenue kuMaTa u JT1-3,
BBICBOOOYKIEHUE I'a30BbIX JIHI,
THIIPAaTOB CO JHA OKeaHa. JIP10,
2. Bynyiiue MatepHabl st 1514,
aBHa-, MAlIMHO- U 1122-25,
IPUOOPOCTPOSHHSL. ML,
MUN2-7,
3. HoBble MaTepuabl st JID1-5,
COITHEYHBIX OaTapei. MV4
4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX IIPENapaToB.
9.2 (Paznen 9.2. HNuTepnpernpoBath Y4eOHo-nccaeq0BaATeTbCKUI TPOEKT
HccnenoBanue 1 | XUMHYECKHUE MPOLECCHI U (c yuerom Oyayuiei
XUMUYECKHI sIBJICHHS B TeXHOC(epe 1npogdeccHoHAIBLHOM 1eATeILHOCTH)
aHaIN3
00bEeKTOB
TeXHOC(epbl
9.1.1 |OcHoBBI BBITIOTHATH MTOTHBIHA UK 1. JlabopaTopnas padora OK 01, 0K
nabopaTopHOH 9KCIEPUMEHTAIEHOTO «OcHoBHBI mabopartopHoii paktukmy. | 02, [IK 1.4,
MIPAKTHKH B WICCIIETOBAHUS C I1K 4.5,
npodeccuonan  |cobmoaeHeM IPaBU 2. TunoBbie pacueTi 110 TeMaTHKe JIP4, JIP7,
BHBIX 6e3omacHOro ooparieHus ¢ IKCIICPHUMCHTA.
mab0opaTopusiX BEIIECTBAMH H 3.3 JT1-3,
. JaJJjayu Ha BbIYUCJICHUEC 1120-21
11abopaTopHLIM CPEAHEro 3HaYCHUS MJI6 MI/i3
060py1IOBaHI/ICM OKCIICPUMCHTAJIbHBIX NaHHBIX, .H’93 ’

IMOTPEIIHOCTH.

4. TpencraBieHue pe3ybTaToB
9KCIEPUMEHTA B PA3INYHOM popme
(Tabnuma, rpaduK, OTUET,

40




Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble
Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH
MU
JTOKJTA]T, TIPE3SHTAITHS).

9.1.2 | Xumnueckuii UccnenoBats  xumudeckuid | 1. 3amaun Ha onpenenenne metamwios, | OK 01, OK
aHamm3 Mpoo coCcTaB MpO0 TEXHUYECKOM |HEOPraHWYECKUX aHHOHOB U 02, OK 04,
TEXHUYECKOU BOJIBI OpraHUYeCKHUX BEILIECTB B OK 07,
BOJIBI TEXHUYECKOW BOJE PA3HOTO

Ha3HAa4YCHU. HP4’ HP7’
2. [IpaKTUKO-OPUEHTHPOBAHHBIC JT1-3,
TEOPETUUECKHUE 3aJaHMs Ha COCTaB JIHI,
BOABI U CHOCOOBI BEIPAKEHHUS
OBl BRI JIP10,
KOHIICHTpAIIUH, U TIepecyeT
D JID1-4,116-
KOHLIEHTpalUH (C UCIONb30BaHUEM 720
2 b
HOPMATHBHBIX IOKYMEHTOB).
MIJI3,
3. 3ananue «XMMHYECKHUIi COCTaB MUZ-5,
TE€XHUYECKOW BOJBI, TUI BOABI U 7154, MY3-
CIIOCOOBI €€ TIPUMEHEHUS (C 4,
HCIIOJIb30BaHHEM HOPMATHBHBIX
IK 1.4, TIK
JOKYMEHTOB). 45

4. Jlaboparophast paboTta (Ha
BBIOOD):

— OmnpexneneHue XJIOPHUIOB
METOIOM TUTPOBAHUS B
TEXHHUYCCKOH BOJIC;

— Ompenenenue )XeCTKOCTH
TEXHUYECKOH BOJIBI METOIOM
TUTPOBAHUSL.
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble
Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH
MU
9.1.3 | Xumuueckuit UccnenoBats conepxkanue 1. Tect mo Teme « XUMHUYECKHI OK 01, OK
KOHTPOJIb YTIEKUCIIOTO Ta3a B BO3AyXE |COCTaB aTMOC(HEPHOTO BO3/AyXa H 02, OK 04,
Ka4yecTBa BO3IyXa BO3/yxa pabodei 30HbD. OK 07,
2. [IpaKTUKO-OPUEHTHPOBAHHBIC JIP4, JIP7,
3aJaHHg Ha XUMHUYECKUN aHaIn3 JIT1-3,
COCTaBa BO3yXa. JIH1,
3. JlabopaTopnas padota JIP10,
«OmnpeneneHne coaepkaHus JID1-4,
YIIIEKHUCIIOTO ra3a B BO31yXe 1116, 20,
22, MJ12,
MOMEILEHUS HKCIIPECC-METOIOM. MU3, JID1-
3, 11K 4.3,
1K 4.5
9.1.4 | Xumuaeckuit UccnenoBats mpoOb1 1. TIpaKTUKO-OpUEHTUPOBAHHBIC OK 01, OK
aHaJu3 mpoo MaTepHUaJIOB CTPOUTEIIBHO- 3a/1aHus 110 XUMAYECKOMY aHAIIU3Y 02, OK 04,
MaTepHrajoB pecTaBpalMOHHON mpod MaTepHuasoB CTPOUTEINHHO- OK 07,
CTPOHTEIILHO- NeSITeNbHOCTH U In3aiiHa pecTaBpanMoHHOMN AEATEILHOCTH U
pecTaBpalluOHH Ji3aiHa. J1P4, JIP7,
Ol IeSITENBHOCTH JIT1-3
W Jsaitna 2. JTaboparopnas pabora (Ha ’
BBEIOOD): JIHI,
— HM3roToBienue kpacok (moaoop JIP10,
IIUI'MCHTOB U CBA3BIBAIOIINX H91-4’
BEIIIECTB); MJI4-5,
[120-25,
— HccnenoBanue CBOMCTB MIN2-4,
BSDKYILIUX BEIIECTB HAa IPUMEPE TUIICA. JI33-5,
MVY3,TIK
22
9.1.5 |hMccnenoBanmne  |WccrenoBaTh XumMudecKuid YuebHo-uccnenosarenbckuii mpoekt B | OK 01, OK
00BEKTOB COCTaB 0OBEKTOB 00J1acTH HCCIEAOBAHUS 00OBEKTOB 02, OK 04,
TeXHOC(EpbI TeXHOC(epbl Ha IpUMepe TEXHOC)EPBL OK 07,
TEXHUYECKOHN BOJBI U
MATEPHATOB CTPOHTEIHHO- Bo03MOXHBIE TEMBI IPOEKTOB: JIP4, JIP7,
pecTaBpattMoHHON . 1. Kontposb kayecTBa JIT1-3,
ACSATENPHOCTH H IM3akta TEXHUYECKON BOJBI Pa3HbIX BUIOB B JIHI,
COOTBETCTBUU C METOAMKAMH IIO
TOCT. P10,
12144,
2. Co3zanue 1eKopaTHBHON [120-25,
MJle,
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Dopmupy

Monyas / OueHo4Hble MEPONIPUSTHS eMble
Ne Pe3yabTaT 00yyeHus
Pa3nen/ Tema (hopMBI 1 METOABI KOHTPOJISI) KOMIIETEH
M
HITYKaTypKH. MU1-7,
JID5,MV1,
3. ITUrMeHTHI B U3EIUAX U3 T1K 2.2, TIK
CTCKJIA. 1.4

4. HccnenoBanue pa3pyImaroero
JNEUCTBUS BOJABI HA CTPOUTEIbHBIC
MaTepHabL.

5. OrneHka cocTosHUSI BO3AyXa
paboyeii 30HbI CIICIMATICTA
(TexHOI0Ta, CTPOUTEIIS | T.11., C
y4eToM 00J1acTH POQeCCHOHATEHON
JIeSITEIIbHOCTH) B COOTBETCTBHH C
HOPMATHBHBIMH NOKYMCHTAMMU.
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VYpoBHM OCBOEHHS yueOHOro MaTepuaa 1o AUCHUILINHE XUMHUSL:
-penpOaYKTUBHBIH (BBIITOTHEHUE JICITETBHOCTH 10 00pa3ily, MHCTPYKLIUH WIH TIOJ] PYKOBOJICTBOM);

-IPOJYKTUBHBIA (IUIAHUPOBAHHE W CAMOCTOSTEIBHOE BBIMOJHEHUE JCATEIbHOCTH, pEIICHHE
MpoOJIEeMHBIX 3a7a4);

OrieHKa WHAMBHIYAIbHBIX 00pa30BaTEIbHBIX TOCTHXEHHM MO Pe3yJbTaTaM TEKYIIEr0 KOHTPOJIS U
MIPOMEXKYTOYHON aTTECTAI[MK TPOU3BOAMUTCS B COOTBETCTBHU C YHUBEPCAIBHOM IIKaJIoN (Tabnuia).

IIpouent KauyecTBeHHasi OLleHKA HHAUBHAYAJIbHBIX
Pe3yJIbTaTHBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHUH
(MpaBHJIbHBIX OTBETOB)

bana (otMeTKa) Bepoaabnblii ananor
90 - 100 5 OTiuyHO
80 - 89 4 Xoporio
70 -79 3 Y 10BIE€TBOPUTETHHO
MmeHee 70 2 HeynosnetrBoputensHO
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