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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanabHOrO rOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEHEro 00111ero oopa3oBaHus,
YTBEPXKICHHOTO npukazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM roctutinu Poccuiickoit @eneparun 7 urons 2012, peructpannonnbiii Ne 24480);

- DenepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTenbHOr0 craHmapra mo cneruansHoctu 09.02.07
HNudopmaninoHHble CUCTEMBI W MpOrpaMMUpoBaHue, yTBepxaeHHoro I[Ipukazom MuHoOpHayKH
Poccun ot 9 nmexabps 2016 roma Ne 1547. (3aperucTpupoBaHHOTO MHHHCTEPCTBOM FOCTUIUH
Poccuiickoit ®enepariuu 26 nexadpst 2016, peructparmonnsiii Ne 44936)

C YUEeTOM:

- OenepanbHON 00pa30BATENBLHOM MPOTPAMMEI CPEAHETO OOIIEro oOpa3oBaHUS, YTBEPKIACHHON
[Tpukazom MunucrepctBa npocsenieHuss PO ot 23.11.2022 Ne 1014 (3apeructpupoBaHHoro Mu-
HUCTEPCTBOM roctuin Poccutickoit @enepanuu 22 nexadbps 2022, perucrpannonnbiii Ne 71763);

- IpUMepHO paboueil mporpaMMbl 001Ie00pa30BaTEIbLHON AUCHUIUIHHBI « XUMUS» ISl Tpodeccu-
OHAJBHBIX 00pa30BaTEIbHBIX OpraHU3alWi, YTBEPKICHHOH Ha 3acenaHuu CoBeTa 1o OLIEHKE CO-
Jep’KaHusl M KadecTBa MPUMEPHBIX pabouuMx Mporpamm oO0IIe00pa30BaTeIbHOTO U COIHMAIBHO-
TYMaHUTAPHOTO LHUKJIOB CpEIHEro MpodecCHOHAILHOrO o0pazoBaHusi, mHpoTtokon Ne 14 ot
30.11.2022.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI OBIIIEOBPA3OBATE.Ib-
HOM JUCIUTIINHBI
0/1.12 XUMHA

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

Huctummuaa OJ/1.12 Xumus Bxoaut B obmeobpazoBarenbhublii mukn [ITICC3 kak o6s3a-
TebHAas TUCHUIUIMHA.

O6meo6pa3oBarenpHas aucuumummaa O1.12 Xumus sBisieTcst 00s13aTenbHON 00111e00pas3o-
BaTeJILHOTO ITKIIa oOpa3zoBarensHoi mporpamMmbl CITO B cootBercTBUM ¢ PI'OC mo crenuaibHO-
ctu 09.02.07 UadopmManmoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2. lleab ¥ NJIaHUpPYyeMble Pe3yJIbTAaThl 0CBOEHUS JTHUCHUTIMHBI:

1.2.1. Hean 061eo0pa3oBaTe bHOM T CHUNIHHBI

Coneprkanue nporpaMmmbl obmeoopasoBareabHoi aucuumuinabl OJ1.12 Xumus HanpaBieHO
Ha JIOCTH)KEHUE CIIeYIOIIUX LeNei:

@®opMUpOBaHHUE Yy CTYIEHTOB XMMHUYECKON COCTABISIOLICH €CTeCTBEHHO-HAYYHOH KapTHHbI
MHUpa KaK OCHOBBI IPUHATHS PEIICHUH B KM3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYallUsX, OTBET-
CTBEHHOTO IOBEACHUS B IPUPOIHOM CpELE.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHMX IPOLIECCOB U
SABJICHUM B OKPYKAIOWIEH Cpelie, LIEIOCTHON HAYYHOU KapTHHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBH-
CHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHUS MPOBOAUTH PACUEThl IO XUMUYECKUM (OPMYJIaM M YpaBHEHUSIM XHUMH-
YEeCKUX peaKlyii, INIaHUPOBAaTh U UHTEPIIPETUPOBATH PE3YIbTAThl XMMUYECKHX 3KCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IMPOBEAECHUS XUMHUECKUX HKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUM €
coOroIeHrEM MTpaBuJl 0€30MacHOr0 OOpallleHus C BELECTBAMU U JJAOOPaTOPHBIM 000pPYI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBAThH, OLIEHUBATH, IPOBEPATH HAa JOCTOBEPHOCTh U 0000IIaTh
MH(}OPMALIHI0 XUMHUUECKOT0 XapaKTepa U3 pa3In4HbIX HCTOUHUKOB;

5) copmupoBaTh YMEHHS MPOTHO3MPOBATH MOCIEACTBUSI CBOEH AEATEIbHOCTH U XUMHUYE-
CKUX MPUPOJHBIX, OBITOBBIX M MIPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chhopMupoBaTh NOHUMAHKUE 3HAYUMOCTH JOCTHKEHUIH XUMUUECKOM HAyKH U TEXHOJIOTUH
JUIS Pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyemblie pe3yabTaTbl OCBOCHHS 0011e00pa30BaTeIbHON JHCHHUILINHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO

Oco0oe 3HaueHue IUCHUIUIMHA nMeeT npu popmuposanuu u pazsutuu OK u I1K.

Kon n HanmeHoBaHue [InanupyemMsle pe3ysIbTaThl OCBOCHUS AV CIIUIUIMHBI
(dbopMHpYEMBIX KOMITETCHLIUH Oo6ume JucuuninuHapHsle

OK 01. BeiOupats crioco6sl pe- B yactu TpynoBoro Boc- - BJIAJIETh CUCTEMOM XUMHUYE-

HIEHUs 33134 NPo(hecCHOHAIBHONW | MUTAHUS: CKMX 3HaHMM, KOTOpas BKIIO-

NEeATEIbHOCTH IPUMEHHUTENIBHO K | - TOTOBHOCTB K TPYZly, OCO- | 4aeT: OCHOBOMOJIAraroue

Pa3IMYHBIM KOHTEKCTaM 3HaHUE LEHHOCTH MacTep- | MOHATHUS (XMMUYECKHH die-
CTBa, TPYIOJIIOOHE; MEHT, aTOM, 3JIEKTPOHHAas
- TOTOBHOCTb K aKTUBHOM o0oJouka aroma, s-, p-, d-
JeSITEIbBHOCTH TEXHOJIOTU- | 3JIEKTPOHHbBIE OPOUTAIH aTO-
YECKOHN U COLIMAIBHOU MOB, HOH, MOJIEKYJIA, BAJICHT-
HaIpaBJIEHHOCTH, CIIOCO0- | HOCTh, 3JIEKTPOOTPULIATEIb-
HOCTb MHULIMUPOBATh, IUIA- | HOCTh, CTEIICHb OKUCIICHMUS,




HUPOBATh U CAMOCTOSATEIb-
HO BBITIOJIHATH TaKylo Jies-
TEIHHOCTB;

- HHTEpEC K pa3IN4HbIM
cdepam npodeccruoHab-
HOH JIeSITeILHOCTH,
OBRiajieHne YHUBEPCAJIb-
HBIMH Y4eOHBIMH MO3HA-
BaTeJIbHBIMHU /1€ CTBUA-
MH:

a) 0a3oBble JIOTHYECKHE
aelcTBUA:

- CaMOCTOATENBHO (hopMy-
JUPOBATh U aKTYaIU3UPO-
BaTh MpooJieMy, paccMmar-
pHUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIIIE-
CTBEHHBII MTPU3HAK WIH
OCHOBaHUS JJIsI CPABHCHHSI,
Kkiaccudukanuu u 0600-
ICHHUS,

- OIpPEIENATh LeH Jes-
TEIHHOCTH, 33/1aBaTh Mapa-
METPbI U KPUTEPHUH UX JI0-
CTH)KCHHS,

- BBISIBIISITH 3aKOHOMEPHO-
CTH U IPOTUBOPEYUS B pac-
CMaTpPUBACMBIX SIBIICHUSX;
- BHOCUTbH KOPPEKTHUBHI B
JIeSITEIIbHOCTD, OI[CHUBATh
COOTBETCTBUE PE3y/IbTaTOB
EJISIM, OTICHUBATH PUCKH
MOCTEACTBHM IS TENBHO-
CTH;

pa3BUBATh KPEaTUBHOE
MBIIUICHUE TP PEIICHUN
JKU3HEHHBIX TTPo0sieM

0) 6a3oBbIe HccJie10Ba-
TeJbCKHE 1eHCTBHSA:

- BIIQJICTh HaBBIKaMU y4e0-
HO-HCCIIEeIOBATEeNbCKON 1
MPOEKTHOM ESITEIbHOCTH,
HABBIKAMU pa3peIeHUs
npo0em;

- BBISIBIISITH IPUYHUHHO-
CJICJICTBEHHBIC CBSI3H H aK-
Tyallu3UpOBaTh 3a/1a4y,
BBIJIBUTATh THITOTE3Y €€
peleHus, HaXOAUTh apry-
MEHTBI JJTS JOKa3aTeIbCTBA
CBOMX YTBEPXKJICHUH, 3a7a-
BaTh IIapaMeTPHI U KPHUTE-
pHUH pelIeHus,

XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBII
00beM, YIIIepPOIHBIN CKEeT,
GbyHKIIMOHaIbHAS TPYIIA,
paauKai, u30Mepus, H30Me-
Pbl, TOMOJIOTUYECKHH P,
TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPOJ- M a30TCOIepKa-
IIUe COCAUHCHUS, OMOJIOTH-
YECKH aKTUBHBIE BELIECTBA
(yrneBogsl, )KUpHI, OeNKn),
MOHOMeEp, OJIUMEP, CTPYK-
TYpHO€ 3BE€HO, BEICOKOMOJIE-
KYJISIDHBIE COEIMHEHUS, KpU-
CTAJIJIMYECKAsl pellieTKa, TUIIBI
XUMHYECKHUX PeaKIuii (OKuc-
JUTENBHO-
BOCCTAHOBUTEJbHBIE, K30~ U
SHJO0TEPMHUUECKUE, PEAKLINU
HOHHOTO OOMEHAa), pacTBOP,
3JIEKTPOJIUTHI, HEAJIEKTPOJIU-
ThI, 3JIEKTPOJIUTHYECKAS IHC-
colMalys, OKUCIINUTENb, BOC-
CTaHOBUTEJb, CKOPOCTh XH-
MHUYECKON PEaKIuu, XUMUYEe-
CKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOpUs XMMHUYECKO-
IO CTPOEHUSI OPraHUYECKUX
BeectB A.M. bytieposa,
TEOPHSI DIIEKTPOIUTHIECKOU
JUCCOLMALINY, TIEPUOINYE-
ckuit 3akoH J[.1. Mennenee-
Ba, 3AKOH COXPaHEHMs Mac-
Cbl), 3aKOHOMEPHOCTH, CHM-
BOJIMYECKUH S3bIK XUMHUH,
(haKTOIOTUYECKHUE CBEACHUS
0 CBOMCTBAax, COCTaBe, MOITY-
YEeHUH U O€30MacHOM HC-
MOJIb30BaHNUU BAKHEUIIINX
HEOPTaHWYECKUX U OpraHH-
YECKUX BEIECTB B OBITY U
IPAKTUYECKON AESITeTbHOCTU
YeJI0BEKa;

- YMETh BBISIBIIATH XapakTep-
HbI€ MPU3HAKU U B3aUMOCBSI3b
W3y4YEHHBIX MMOHATUH, TTPUMeE-
HATH COOTBETCTBYIOILIUE T10-
HSATHS TIPUA OMTUCAHUU CTPOE-
HUS U CBOMCTB HEOpraHuye-
CKHX U OPTaHUYECKUX Be-
HIECTB U UX MPEBPALCHUN;
BBISIBJIATH B3aUMOCBSI3b XH-
MUYECKHUX 3HAHUH C MOHATHU-




- aHAJIM3UPOBATH MOJTYUYEH-
HBIE B XOJI€ peIICHUs 3a]a-
YM pe3yJbTaThl, KpUTHYE-
CKH OIICHUBATh UX JIOCTO-
BEPHOCTH, MPOrHO3UPOBATH
HW3MEHEHHUE B HOBBIX yCIIO-
BUSIX;

- YMETh NIEPEHOCUTh 3HAHUS
B [103HABATEJILHYIO U MPaK-
THYECKYIO 00JIaCTH JKU3HE-
JIeSTCIIbHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS U3 Pa3HbIX MPeJl-
METHBIX 001acTeii;

- BBIJIBUTaTh HOBEIC UJICH,
npejyiaraTh OpUruHaJIbHbIE
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTH UX HCIIO/b-
30BaHHUS B II03HABATCIIFHOM
Y COIMAJIBHOM MPAKTUKE

SIMU ¥ TIPEJICTABJICHUSIMHU
JPYIUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh UCII0Ib30BATH
HAaMMEHOBAHMS XUMHYECKUX
COEIMHEHUI MEXyHapOIHO-
r0 COK3a TEOPETUUECKOU U
MPUKJIATHON XUMUU U TPUBU-
aJIbHbIC Ha3BAHUS BAXKHEM-
HIMX BEHIeCTB (ITHUIICH, alle-
TUJICH, TIIUIEPUH, (EHOII,
dbopmanbaerua, ykcycHas
KMCJIOTA, [JIMLUH, YrapHbII
ra3, yriaeKUcIblil ra3, aMMu-
aK, rameHasi U3BecTh, Hera-
1IeHasl U3BECTh, IUThEBAs
COJIa U IPYTUX ), COCTABIATH
¢dbopMyIbl HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX pe-
aKIMi, OOBSICHATH UX CMBICIT;
MOATBEPKIATh XapaKTEPHbIE
XMMHYECKHUE CBOMCTBA BE-
HIECTB COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMH U 3aMUCIMU
YpaBHEHUN XUMUYECKUX pPe-
aKIui;

- YMETh yCTaHaBJIUBATh MPU-
HAJUIEKHOCTh N3YYEHHBIX
HEOPTaHWYECKUX U OpraHH-
YECKUX BEILECTB K ONpee-
JICHHBIM KJIacCaM U TpyIIaM
COEIMHEHUH, XapaKTepu30-
BaTh UX COCTAB M BaKHEHUIIINE
CBOMCTBA; ONPEAEIATh BUIbI
XUMHUYECKUX CBsI3eH (KoBa-
JIEHTHAas1, MOHHAs!, METaJLIIN-
YyecKasi, BOJOPO/IHAs ), TUIIbI
KPUCTAJUTMYECKUX PEUIETOK
BEIIECTB; KJIACCU(PUIIUPOBATH
XUMUYECKHUE PEaKIINH;

- chopMupoBaTh IpeICTAB-
JIEHUS: 0 MaTEepPUAIIbHOM
€MHCTBE MUpPa, 3aKOHOMEP-
HOCTSIX U MO3HABAEMOCTH SIB-
JICHUH IPUPOIBL; O MECTE U
3HAYEHUH XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ Po-
71 B 00€CTIeYeHUH yCTOWYH-
BOT'O pPa3BUTHS YEIOBEUYECTBA!
B PEIIEHUH MPOoOIIEM KOO0~
TUYECKOM, SJHEPreTHIECKON 1
NUILEBOH Oe30MaCHOCTH, B




Pa3BUTUU MEAUIMHBI, CO3/Ia-
HUH HOBBIX MaTEpHAIIOB, HO-
BBIX UCTOYHUKOB YHEPTHUH, B
00eCIeYeHUN PaIMOHAIBHOTO
HPUPOJIOIONB30BAHMS, B
(GOpMHPOBaHUU MHPOBO33pE-
HUS 1 O0IIeH KyJIbTYpHI Ue-
JIOBEKa, a TAaKXKe IKOJIOTHYe-
CKM 00OCHOBAHHOT'O OTHOIIIE-
HUS K CBOEMY 37I0POBBIO U
MIPUPOJHOM CpELIE;

- YMETh MPOBOUTH PACUYCTHI
110 XUMHYECKUM (POpMYIIaM H
YPaBHCHHSIM XHMUYECKHX
peaKUHnii C UCIIOJIb30BAHUEM
(U3NUECKUX BEITHYUH, Xa-
PaKTEepHU3YIOIIUX BEIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa (HOpMaIbHBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIIOJIb30BATh CH-
CTEMHBIC XMMUYCCKHE 3HAHUS
ISl TIPUHSATHSL PELICHHIA B
KOHKPETHBIX KU3HCHHBIX CH-
TyalHsX, CBSI3aHHBIX C Bellle-
CTBaMH U MX MPUMEHCHUEM

OK 02. Mcnonb30BaTh COBPEMEH-
HBIE CPEJICTBA MTOUCKA, aHATN3a U
WHTEpIpeTanuu nHHopMaluu u
MH(pOPMAIMOHHBIE TEXHOJIOTHHI
JUTS BHITIONTHEHUS 3a7a4 mpodec-
CHUOHAJIbHOMW JIEATEIIbHOCTH

B o0s1acTi nennocTH
HAYYHOTI'0 MO3HAHMSA:

- ¢(OpMHUPOBAHHOCTb MU-
POBO33pEHHUSI, COOTBET-
CTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U
00I11eCTBEHHOM MPaKTUKH,
OCHOBaHHOTO Ha JaJIore
KYJIBTYp, CIOCOOCTBYIOLIE-
0 OCO3HAHMIO CBOETO Me-
CTa B MOJHMKYJIBTYPHOM
MUDE;

- COBEPIIEHCTBOBAHME SA3BI-
KOBOM M YMTATEIbCKOMN
KYJIBTYpPBI KaK CPE/ICTBA
B3aMMOJEHCTBUS MEKIY
JIIOJIbMU U TTO3HAHUS MUPA;
- OCO3HAHME LIEHHOCTU
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
MIPOEKTHYIO U HCCIIe10Ba-
TEJNbCKYIO IEATENBHOCTh
WHAUBUAYAJIbHO U B TPYII-
mne;

OBiageHue yHuBepcaJib-
HBIMH y4eOHBIMH NO3HA-

- YMETh IJIAHUPOBATh U BbI-
HOJIHATh XUMHUYECKUH JKCIIe-
PUMEHT (IIpeBpalleHHsI opra-
HUYECKHUX BEUIECTB MPU
HarpeBaHuy, MOJTYYEHHUE ITH-
JIeHa U U3Y4YEHHUE ero
CBOICTB, KAUECTBEHHBIE PE-
aKILIMY Ha allbJeTU/bl, Kpax-
MaJl, YKCYCHYIO KHUCJIOTY; Jie-
HaTypauus OelIKoB Npu
HarpeBaHuy, LIBETHHIE peak-
Uy O€JIKOB; IPOBOAUTH pe-
aKIUM HOHHOTO 0OMeHa,
OTIPEAEIATh CPEY BOAHBIX
pacTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynabgaT-, Kap-
OOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh
9KCIIEPUMEHTANIbHBIE 3a/1a4H
no reMaM "Meramnel" u "He-
MeTaJibl'") B COOTBETCTBUH C
NpaBUJIAMHU TEXHUKH O€3-
OIIACHOCTH TNIPH OOpaLIEHUH C
BEILIECTBAaMH U JIabopaTop-
HBIM 000pyI0OBaHUEM; TIPE/I-
CTaBJIATh PE3YJIbTAThl XUMH-




BaTeJIbHBIMU J1eliCTBUA-
MH:

B) padora ¢ unpopmanu-
eil:

- BJIaJICTh HaBbIKAMH TOJTY-
YeHus1 THPOPMALIUU U3 UC-
TOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCY-
HIECTBJIATH TIOUCK, aHAJIH3,
cUCTEMaTHU3alluI0 U UHTEP-
npeTanuio nHpopMaIuu
pasIMYHbIX BUAOB U (popM
NPEICTAaBIICHHUS;

- CO3/1aBaTh TEKCTHI B pa3-
JUYHBIX (popmMaTax c yde-
TOM Ha3zHaveHus MHpopMma-
IIUH U 1IeJICBOW ayANTOPHH,
BbIOMpAsi ONITUMAIIBHYIO
dbopmy TIpeCTaBICHUS U
BU3YyaJIU3alUH;

- OIICHUBATh JI0CTOBEP-
HOCTb, JISTUTUMHOCTb UH-
dbopmartiiu, ee COOTBET-
CTBHE IIPABOBBIM U MO-
paTbHO-ITHYECKHM HOP-
Mawm;

- HCTOJIb30BATh CPEACTBA
MH(POPMAIIMOHHBIX 1 KOM-
MYHUKAIMOHHBIX TEXHOJIO-
THI B pEIICHUN KOTHUTHB-
HBIX, KOMMYHUKaTHUBHbBIX U
OpraHU3aIMOHHBIX 33144 C
co0utro/IeHreM TpeOOoBaHMi
ASPrOHOMUKHU, TEXHUKH 0€3-
OIaCHOCTH, TUTUEHBI, pe-
cypcocOepekeHusl, MpaBo-
BBIX M 3THUECKUX HOPM,
HOpPM UH(OPMaITMOHHON
0€30ITacCHOCTH;

- BJIaJIETh HaBbIKAMH pac-
MO3HABAHUS M 3alUTHI UH-
¢dopmaruu, MHGOpPMAaIHOH-
HOW 6€30MacHOCTH JIUYHO-
CTH,

YECKOI'0 3KCIIEPHMEHTA B
dbopme 3anucu ypaBHEHHI
COOTBETCTBYIOIIUX PEaKLUil
U GOpMYIUPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3y/IbTATOB;
- YMETh aHAJIU3UPOBAThH XH-
MHUYECKYI0 HH(DOpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UC-
TOYHUKOB (CPEJICTB MaccOBOM
uHpopMmanuu, cetb uTepuer
" JIpyrue);

- BJIaIETb OCHOBHBIMHU METO-
JaAMH HAYYHOTO TTO3HAHUS
BEIIECTB U XMMHYECKHX SIB-
JeHui (HaOJII0ICHHE, 3ME-
peHue, SKCIIEPUMEHT, MOJIe-
JUPOBAHUE);

- YMETh MPOBOUTH PACUEThI
110 XUMUYECKUM (HOpMyIIaM U
YpaBHEHUSAM XUMHUYECKUX
pEeaKLHUii C UCIIOJIH30BAHUEM
buznyecKuX BENIUYHH, Xa-
PaKTepU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIOJIb30BATh CU-
CTEMHBIC XMMUYECKHE 3HAHUS
JUTSL IPUHSATHS PElICHUI B
KOHKPETHBIX KU3HEHHBIX CH-
Tyalusx, CBI3aHHBIX C Bellle-
CTBaMH M MX IPUMEHEHUEM;

OK 04. Db dexTuBHO B3auMo/IeHi-
CTBOBATh U pPabOTATh B KOJUICKTH-
BE U KOMaHJie

- TOTOBHOCTb K CaMOpa3BU-
THIO, CAMOCTOSITEIIBEHOCTH U
CaMOOTIPE/IEICHUIO;
-OBJIaJICHUE HAaBBIKAMU
yueOHo-
HCCIIEIOBATENIBCKOM, MPO-
€KTHOHU U COUAJILHOU Jesl-
TENHHOCTH;

OsuaieHNe YHHBEPCAJIb-

- YMETb IJIAHUPOBATh U BbI-
MOJIHATh XUMHYECKUN JKCIIe-
PUMEHT (TIpeBpalleHus opra-
HUYECKUX BELIECTB MPU
HarpeBaHuy, MOJIYYEHHUE ITH-
JieHa U U3Y4YEHUE ero
CBOICTB, KAUECTBEHHBIE PE-
aKLMU Ha allbJeTU/bl, Kpax-
MaJl, YKCYCHYIO KUCJIOTY; Jie-




HBIMH KOMMYHUKATHUB-
HBLIMH J1eHCTBUSAMU:

0) coBMeCTHas JIesiTelIb-
HOCTh:

- IOHUMATh U UCTIOIB30-
BaTh IPEUMYILIECTBA KO-
MaHJHOW Y WHJIUBUyalThb-
HOI pa0boTHI;

- IPUHUMATD 1IEJIA COB-
MECTHOM AESITeNbHOCTH,
OpraHU30BBIBATH U KOOP-
JTUHUPOBATH JIEUCTBUSA IO
€€ JIOCTUKEHHUIO: COCTaB-
JIATH TUIaH ACHCTBUIM, pac-
MPEACIATh POJIA C YUETOM
MHEHUH Y4aCTHUKOB 00-
CYXKJIaTh Pe3ybTaThl COB-
MECTHOU paloThI;

- KOOPJIMHUPOBATH U BBI-
MOJIHATH Pa0OTY B YCIOBH-
X peaIbHOT0, BUPTYaJIbHO-
ro ¥ KOMOMHUPOBAHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBJIATH MMO3UTUB-
HOE CTPATErH4YeCcKOe MOBe-
JICHUE B Pa3JINYHBIX CUTYa-
[USIX, IPOSIBIIATH TBOpYE-
CTBO M BOOOpaXeHHE, ObITh
WHUIIUATUBHBIM
OBiaieHue YHHBEPCAJIb-
HBIMH PeryJssTHBHbIMH
AeCTBUAMMU:

I') IpUHATHE ceOs U IPYTUX
JIIOJICH:

- IPUHUMATh MOTHBBI U ap-
TYMEHTBI IPYTUX JIIOAEH
MIPU aHAJIK3€E Pe3yIbTaTOB
NesATeTbHOCTH;

- IPU3HABaTh CBOE MPABO U
IIPaBO JPYTHX JOJEH Ha
OIINOKH;

- pa3BUBATH CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
JIPYTOro YeJI0BEKa,

HaTypamus OeJKOB Ipu
HarpeBaHUU, LIBETHHIE peak-
1K OEJIKOB; IPOBOAMTH pe-
Akl MOHHOTO OOMeHa,
OTIPENIeNIATh CPeAy BOIHBIX
pPacTBOpPOB, KaUeCTBEHHBIE
peakuuu Ha cynbdar-, Kap-
OoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI; peIaTh
9KCIIEPUMEHTAJIbHBIE 3a/1a4H
no temam "Meraibl" u "He-
MeTasuTbl'") B COOTBETCTBHH C
NpaBUIAMHU TEXHHUKH O€3-
OIIACHOCTH TPHU OOPAILEHUH C
BeIIeCTBaMH U J1abopaTop-
HBIM 000pYZOBaHUEM; ITPEI-
CTaBISITh PE3yIbTATHI XUMH-
YECKOT0 SKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIIHi
¥ GOPMYIIMPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

OK 07. CopnelicTBOBaTh COXpaHe-
HHUIO OKpPYKaroLEen Cpeibl, pe-
CypcocOepeKEeHUI0, TIPUMEHSTh
3HaHUS 00 N3MEHEHHUH KJIMMaTa,
MPUHIUIIBI OEPEXKIINBOTO MTPOU3-
BOJICTBA, 3¢ (HEKTUBHO JACHCTBO-
BaTh B UPE3BBIYAHHBIX CUTYaIUIX

B ob6s1acTH 3K010THYC-
CKOI'0 BOCIIUTAHMSA:

- ¢(OPMHUPOBAHHOCTH KO-
JIOTUYECKON KYJIbTYpHI, I10-
HUMAaHUE BIHUSHUS COLM-
aJTbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOJHON U COLMATIBHOU
Cpenibl, OCO3HAHUE IJI0-

- copMHpOBATh NPEICTAB-
JICHHS: O XMMHYECKOM CO-
CTaBJISIIOIIEH €CTECTBEHHO-
Hay4HOW KapTHHBI MUpa, pO-
JIM XMMUH B TIO3HAHUU SIBJIE-
HUN IpUpojIbl, B (hOpMUPOBa-
HUY MBIIUIEHUS U KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIHOHANb-
HOU TPaMOTHOCTH, HEOOXO-




0ampHOTO XapaKTepa KO-
JIOTUYECKHUX TTPOOIIEM;

- INIAHUPOBAHUE U OCY-
IIECTBJIEHUE JIEUCTBUU B
OKpYKarolllei cpesie Ha Oc-
HOBE 3HaHMS 1EJIeH YCTOM-
YUBOTO Pa3BUTHSI YEIOBE-
YecTBa;

AKTUBHOE HEMPUATHUE JICH-
CTBUH, IPUHOCSAIIUX BPE
OKpYXaroIleH Cpeae;

- YMEHUE MPOTHO3UPOBATH
HeOJIaroNpUsITHBIE 3KOJIO0-
T'HYeCKHe ITOCIICACTBUS
MPEAIPUHUMAEMBIX JICH-
CTBUH, IpeAOTBpaIIaTh UX;
- pacUIMpEeHHE OMbITA JIes-
TEIBHOCTH SKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIaJICHHE HAaBBIKaMH
yueOHo-
KCCIIEIOBATENIbCKOM, MPO-
€KTHOHU U COUAJILHOU Jies-
TEIBHOCTH;

JTUMOM JJis peleHUs TPaKTh-
YeCKHUX 3aJad 1 DKOJIOTHYe-
CKH 000CHOBAHHOI'O OTHOIIIC-
HUSI K CBOEMY 37I0pPOBbIO U
MIPUPOJHOM CpeELIE;

- YyMETb COOJII0/1aTh MpaBUJIa
HKOJIOTUYECKH LieJiecoo0pas-
HOTO TIOBE/ICHUS B OBITY U
TPYJIOBOH JESITEIHHOCTU B
LEJISAX COXPAHEHHUS CBOETO
310POBBS U OKPYKAIOIIEH
MPUPOAHON Cpeibl; YUUTHI-
BaTh OIIACHOCTH BO3ACHCTBHUSI
Ha YKHUBBIE OPraHU3MBbI ONpe-
JICJICHHEIX BEICCTB, IOHUMAs
CMBICJI TTOKA3aTeNs Mpeiesb-
HOM JOIyCTUMOM KOHIIEH-
Tpauuu

[IK 4.1. OcyuiecTBiasTh HHCTAJI-
JISILMIO, HACTPOUKY U 00CITYXKHU-
BaHUE IPOrpaMMHOro obecreue-
HUSI KOMITBIOTEPHBIX CUCTEM.

OBiaieHue YHHBEpPCAJIb-
HBIMH y4eOHBIMU MO3HA-
BaTeJIbHBIMU /1€ CTBUA-
MH:

a) 6a30BBIC JTOTUUECKHUE
JIEUCTBUS:
CaMOCTOSITENILHO POpMy-
JTUPOBATH U aKTYaITH3UPO-
BaTh IpobIieMy, paccMmar-
pHUBaTh €€ BCECTOPOHHE;
yCTaHaBIUBATh CYIIIe-
CTBEHHBI MPU3HAK WIH
OCHOBAHUS JJIsSI CPABHCHHSI,
KJaccupukaum u 0000-
ICHHUS,

0) 6a30BBIE HCCIIEIOBA-
TEJIbCKUE JICUCTBUS:
BJIQ/IETh HABBIKAMH y4eO0-
HO-HCCIIEeIOBATENbCKON 1
MPOEKTHOM €SI TEIbHOCTH,
HABBIKAMU Pa3peIIeHHs
npo0em;

CIOCOOHOCTH ¥ TOTOBHOCTD
K CaMOCTOSITEIIBHOMY T10-
HCKY METOJ/IOB PEIIeHUs
MPAKTUYECKHX 3a7a4, pH-
MEHEHUIO PA3IUYHBIX Me-
TOJIOB TIO3HAHMUS;
dbopMUpOBaHNE HAYYHOTO

- BIAJIETh CUCTEMOM XUMHUYe-
CKHMX 3HaHHH, KOTOpas BKIIIO-
YaeT: OCHOBOIIOJIAraloIye
MIOHSATHUS.

MOHOMEp, MOJIUMEP, BHICOKO-
MOJIEKYJIIPHBIE COEIUHEHUS
- chopMUpOBaTh NPEACTAB-
JICHUS: O XUMHYECKOU CO-
CTaBIIAIOIICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, PO-
JIA XHMUH B TIO3HAHUU SIBJIC-
HUM puposl, B GopMUpOBa-
HUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIHOHAb-
HOM rpaMOTHOCTH, HEOOXO-
JTUMOM JUIS pelleHUs TPAKTH-
YeCKHX 3aJ1a4 ¥ 9KOJIOTuYe-
CKH 000CHOBAaHHOI'O OTHOIIIC-
HUS K CBOEMY 3/I0POBBIO U
MPUPOTHON Cpee;

- YMETh aHATN3UPOBAThH XH-
MHUYECKYI0 HHPOPMAIIHTO,
MOJIy4aeMyt0 U3 pa3HbIX HC-
TOYHHUKOB (CPEJCTB MaccOBOM
uH(popMmaluu, cetb UuTepHeT

H IpyTHe)

10




THUIIAa MBIIUICHUS, BIIaJCHUC
Hay4YHON TEPMHUHOJIOTHEM,
KITFOUEBBIMH

MOHATUSIMH U METOAMHU;
B) paboTa ¢ nHpopMaIuei:
BJIJICTh HaBBIKAMH TOJTY-
YeHUs1 THPOPMALIUHU U3 UC-
TOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCY-
HIECTBIIATH TIOUCK, aHAJIH3,
CHCTEMAaTH3aIIUI0 U UHTEP-
npeTaruio nHpOpMaIUU
pa3IUYHBIX BUAOB U HOpM
NPE/ICTABIICHUSI.

11




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBbHOI TUCHUIJIMHBI M BHABI Y4e0HOI padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Bun yueOHo# padoThI

O0BeM yacoB

[Ipomexxyrounasi arrecranus B Gopme nuddepeHIpoBan-
HOT'O 3a4eTa

O06Bem 00pa3oBaTeILHON MPOrPAMMBI TUCITATITUHBI 78
B TOM YHUCJIC:
TEOPETUUYECKHE 3aHITH 30
IIPAKTUYECKHUE 3aHITHSI 46
[TpodeccnoHabHO - OPUEHTUPOBAHHOE COJICPIKAHHIE 22
B TOM YHCJIE!
TEOPETUUECKHUE 3aAHATUS 8
MIPAKTUYECKHE 3aHITHSI 14
Koncynbranun
2

12




2.2. TemaTH4yecKH NJIAH U COJepP:KaHUE JUCHTUNIMHBI

dopmupyembie 00-

Coneprkanne yaeOHOro Marepuaia (OCHOBHOE U TPOo(ecCHOHaIbHO- O6bem | mue u mpodeccuo-
HaumenoBanue pa3nennoB u Tem
OpPUEHTHPOBAHHOE), JTA00OPATOPHBIEC U MPAKTHUECKUE 3aHITUS 4acoB HaJIbHBIE KOMIIE-
TEHIIUU
1 2 3 4
1 cemecTp
Pa3nen 1. OCHOBBI CTPOEHHSI BEIIECTBA 8 (-/12) OK 01
Tema 1.1. OcHOBHOE coJiep:KaHue 6
CtpoeHne aTOMOB XUMHUYECKUX Teoperuueckoe o0yueHue 2
3JIEMEHTOB U IIPUPOJIa XUMUIECKOW | CoBpeMeHHasi MOJIeINb CTpOeHuUst aroMa. CHMBOIMYECKHI S3bIK XUMHUH. XHMH- 2
CBSI3H YecKHil 3NIeMeHT. DNeKTpoHHas KoHurypauus atroma. Kinaccudpukanus Xumu-
YEeCKHX 3JICMEHTOB (s-, P-, d-371eMeHThI). BanieHTHBIC 351eKTPOHBI. BaleHTHOCTD.
DJeKTpOHHAs MPUPOJAa XUMUYECKON CBA3H. DIIEKTPOOTPULIATEILHOCTh. Buabl
XUMHYECKOH CBSI3U (KOBAJICHTHAs!, MOHHAS, METAJUTMUYECKAsl, BOJIOPOIHAS) U
croco0bl e€ 00pa3oBaHus
IIpakTHyecKue 3aHATHS 4
IIpakTnyeckoe 3ansiTue Ne 1 Perienue 3a1anuil Ha UCTIOJIb30BaHNE XUMUYE- 2
CKOM CUMBOJIMKY Y Ha3BAHUM COEAUHEHHI MO HOMEHKJIATYPE MEKIYHAPOIHOTO
COI03a TEOPETUYECKON M MPHUKIIAJHON XUMHUH U TPUBUAIIBHBIX HAa3BaHUH JUIs CO-
CTaBIICHHSI XUMHUYECKIX (POPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CYJTb-
¢Gbu10B, TUAPHUIIOB U T.I1.) U APYTMX HEOPTaHUYECKUX COCAMHEHUH OT/IEIbHBIX
KJIACCOB.
IIpakTuyeckoe 3ansiTue Ne 2 [IpakTrueckue 3aJaHusl Ha YCTAHOBIICHHUE CBSI3H 2
MEXy CTPOCHHEM aTOMOB XUMUYECKUX 3JI€MEHTOB U MEPHOANYECKIM H3MEHE-
HUEM CBOMCTB XMMHUYECKUX JIEMEHTOB U X COSINHEHHI B COOTBETCTBHUH C TIO-
noxeHueM Ileproanueckoi CUCTEMBI
Tema 1.2. OCHOBHOE cojIepKaHue 2 OK 01
Ilepuonnueckuii 3akoH ¥ Tabauua | MpakTHvecKkue 3aHATHS 2 OKO02
JL.W. Menneneesa IMpakTuyeckoe 3anaTue Ne 3 [leproandeckas cCuCTeMa XUMHIECKHX dJIEMEH- 2 IK 4.1

toB JI.11. MenneneeBa. @usnueckuit cMbica [lepuoamnueckoro 3akona [[.M.




MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB,
00pa3yeMbIX UMU MTPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHH-
€M XMMHYECKOTro 3jieMeHTa B [lepuoanueckoit cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menneneena. [Ipornossr J1.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pewenue npaxmuxo-opueHmuposanHvlx meopemudeckux 3a0aHull Ha xapakme-
Ppu3ayuro Xumuieckux snemenmos « Memannuueckue / Hememaniuieckue c80u-
cmaa, 31eKmpoompuyamenbHOCb U CPOOCME0 K IJIeKMPOHY XUMUUECKUX dJle-
MEHMO8 8 COOMBEMcmeaue ¢ Ux NEeKMPOHHbIM CIMPOEHUEM U NOJIOHCEHUEM 8 Ne-
puooureckoll cucmeme xumuyeckux snemernmos /[. M. Menoeneesay.

Pa3nes 2. Xumnueckue peakium

Tema 2.1. Tunbel XMMHUYECKUX pe-
aKIuin

OcCHOBHOE cO/Iep:KaHue

TeopeTuquKoe oﬁyqelme

Knaccudukanus u THIIBI XUMAYECKUX PEAKIUHN C y9acTHEM HEOPTaHUYECKUX
BenlecTB. CocTaBieHNE YpaBHEHUN PEaKIMil COEAMHEHNUS, PA3JI0KEHUS], 3aMe-
[IeHHsI, 0OOMEHa, B T.4. pEeaKlUii TOPEHHsI, OKUCICHUS-BOCCTAHOBIECHUSI.
YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHb oKuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHUE U YPaBHUBAHUE OKUCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI METOJOM AIEKTPOHHOTO OanaHca. OKUCIUTENb-
HO-BOCCTAHOBUTEJIbHBIE PEAKLIUU B MPUPOJIE, TPOU3BOACTBEHHBIX MpOIlEcCaxX U
JKU3HEACITEIbHOCTA OPTaHNU3MOB.

NN | O

IIpakTnyeckune 3aHATHSA

o

IIpakTnyeckoe 3ansaTue Ne 4 KonnyecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOB-
HbIE KOJINYECTBEHHBIC 3AKOHBI B XUMHH U PACUETHI IO YPABHEHUSAM XUMHYECKUX
peakuuii. Monb, Kak €IMHUIA KOJIMYECTBA BelecTBA. MolsipHas Macca. 3aKOHbI
COXpaHEeHHMsI MacChl U HHEPruu. 3akoH ABoraapo. MossipHblil 00BEM razos.

IIpakTuyeckoe 3ansaTue Ne 5 Pacuérsl 1o ypaBHEHUSIM XUMUYECKUX PEaKIIU
C MCIIOJIb30BaHUEM MaccChl, 00bEMa (HOpMalbHbIE YCIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA

OK 01

Tema 2.2. DnexkTponurnyeckas
JMCCOLIMALUS M HOHHBIH 0OMEH

OcHoBHOeE coepKaHue

Teoperuveckoe o0yueHue

N

OK 01
OK 04




Teopus 3MeKTpOIUTHYECKON aucconanuy. oHbI. DIEKTPOINTHL, HEIEKTPO-
auThl. Peakiun nonHoro ooMena. CocrapieHue peaklinii HFOHHOro oOMeHa Iy-
TE€M COCTaBJICHUS UX IOJHBIX U COKPAIICHHBIX HOHHBIX YPAaBHEHUM.
KHCII0THO-OCHOBHBIE PEAKIMH. 3alaHUsl HA COCTaBICHUE HOHHBIX peaKklni

JlabopaTopHble 3aHATHS

JlaGoparopHasi padora Ne 1 « Tunbl XuMHYECKHUX peaKIuii»
HccnenoBanue THIOB (TI0 COCTaBY M KOJIMYECTBY MCXOJHBIX U 00pa3yIOIIUXCS
BEIIECTB) U MPU3HAKOB XUMUYeCcKuX peakiuii. [I[poBenenne peakiuii HOHHOTO
oOMeHa. 3afaHysi Ha COCTABJICHUE MOHHBIX PEAKIIMM.

KonTposabHnas padora Ne 1

CTpOGHI/Ie BCIICCTBA U XUMHWYCCKHC PCAKIIUHU

2

Pa3nes 3. CTpoeHue 1 CBOICTBA HEOPraHMYeCKHUX BellleCTB

18 (-/4)

Tewma 3.1. Knaccudukanus, HoMeH-
KJIaTypa U CTPOCHHUE HEOpPTaHUue-
CKHX BEILECTB

OcCHOBHOe co/Iep:KaHue

6

Teopernueckoe o0yueHue

2

[Tpenmer Heopranmueckoil xumuu. Kiaccudukanus HeOpraHM4ecKuX BEIIECTB.
ITpoctble u croxHble BemecTBa. OCHOBHBIE KIIACChI CJIOXKHBIX BEIIECTB (OKCHU-
JIbl, TUJIPOKCH/IbI, KUCIIOTHI, COJIN). B3anMOCBs3b HEOPraHUYECKUX BELIECTB.
ArperaTHble COCTOsIHUS BellecTBa. Kpucraimanueckue u aMmopQHbIe BELIeCcTBa.
Tunbl KPUCTAIUIMUECKUX PEHIETOK (aTOMHAasi, MOJIEKYJIsipHasi, HIOHHAs!, METaJlIn-
yeckasi). 3aBUCUMOCTb (PU3MYECKHX CBOMCTB BEILECTBA OT THIAa KPHCTaJIMye-
CKOH peneTku. 3aBUCUMMOCTb XMMHUUECKON aKTUBHOCTH BELIECTB OT BUJAa XUMHU-
YeCKOH CBSI3M U THIA KpUCTATNYECKOM pemeTku. [IpuunHsl MHOrooOpasus
BEUICCTB.

IlpakTHYecKkHne 3aHATHA

IIpakTnyeckoe 3ansaTue Ne 6 HomeHnkinarypa HeOpraHHUECKUX BEIIECTB HCXO-
Tl UX XUMHUYECKOH (hOpMyJIbl MIIM COCTABICHHE XMMUYECKOH (POPMYIIbI HCXOAS
uX Ha3BaHUA BemiecTBa o MexayHapoanoi (MIOITAK) wnu TpuBHanbHO HO-
MEHKJIAType

IIpakTuyeckoe 3ansaTue Ne 7 Penienne npakTHUECKUX 3aJaHUN 1O Kiaccupu-
Kallii, HOMEHKJIAType U XUMHUYECKUM (popMysiaM HEOPraHWYECKUX BEIECTB
Pa3NMYHBIX KJIAcCOB (yrapHBIH ra3, YIIIEKHCIIBIN ra3, aMMHUaK, Tall€Hast H3BECTbh,
HeraméHas U3BeCTb, MUTHhEBAs COJA U IPYT'HX): Ha3bIBAaTh U COCTABIIATH GOPMY-
JIBI XUMHUYECKUX BEIIECTB, OMPEILIISATh MPUHAIICKHOCTH K KJIACCYy.

Hcmounuxu xumuveckou ungopmayuu (cpeocmes maccosoti uHghopmayuu, cems
Hnmeprnem u opyeue). Ilouck unghopmayuu no Hazeanuam, uOeHMupuUKamopam,
CMPYKMYPHBIM POPMYNAM.

OK 01
OK 02
IIK 4.1




Tema 3.2. PUBUKO-XUMUYECKUE
CBOICTBa HEOPTraHUYECKHUX Be-
IIECTB

OcHoBHOE coepKaHue

oo

Teoperuyeckoe o0yueHue

o

Mertamnel. O0Oume puznyeckne 1 XuMUIecKne CBOMCTBa MeTayuioB. Crioco0b!
NOJTy4eHHs. 3HAYCHNE METAJUIOB U HEMETAJJIOB B IIPUPOJIE U KU3HEACSTEIBHO-
CTHU 4YeJIOBEeKa U opranu3MoB. Kopposus MeTaioB: BUIbI KOPPO3UU, CIOCOObI
3aIIUTHl METAJUIOB OT KOPPO3HH.

N

Hewmeramnel. O6mue puznyeckue 1 XUMUIECKIE CBOMCTBA HEMETa/LIOB. TH-
nuyHblie cBoiicTBa MeTayioB IY— YII rpynmn. Knaccudukamus u HomMeHKIaTypa
COoeMHEHUI HeMeTaioB. KpyroBopoThel OMOTEeHHBIX 3JIEMEHTOB B IIPHPOJIC.

IIpakTH4yecKkue 3aHATHS

IIpakTuueckoe 3ansaTue Ne 8§ CocrapieHue ypaBHEHUH XUMUYECKIX PEAKIIHiA

C YYaCTHEM IIPOCTHIX U CJIOKHBIX HEOPIaHUUYECKUX BEILIECTB: METAJIJIOB U HEME-
TAJIJIOB; OKCHJIOB METAJIIOB, HEMETAJUIOB M aM()OTEPHBIX HJIEMEHTOB; HEOPTaHH-
YeCKUX KHCIIOT, OCHOBaHUHN M aM(OTEPHBIX THAPOKCHIOB; HEOPTraHUUECKUX CO-
Jeil, XapaKTepU3yIIHUX UX CBOMCTBA.

Hpakmuueacoe 3anamue No 9 Pewenue NpakmuKo-OpueHmupoBarHblX meo-
pemudeckux 3a0anull Ha C@OZZCI’I’ZSCI, cocmae, noJjiyd4erue u be3zonacroe ucnob-
308aHUE BANCHEUUIUX HeopcaHu4eCcKux eewecme 6 5blmy u npaxmu%cxoﬁ oesi-
mejlbHocmu yejilosexka

OK 01
OK 02
1K 4.1

Tewma 3.3. Unentudukanus Heop-
TaHMYECKUX BEIIECTB

OcHoBHOE CoacpKaHue

JlabopaTopHble 3aHATHS

N

JladopaTopnas padora Ne 2 «nenTudgukanus HeOpraHMYeCKUX BellecTB)»
Pemenne sKcriepuMEHTANBHBIX 337a4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U
HEMETaJIJIOB, IO PaCMO3HABAHUIO U MOTYYEHUIO COEAMHEHUI METAIJIOB U HEMe-
TaysoB. MnenTrdukanys HeopraHMueCcKuX BEIIECTB C UCIOIb30BaHUEM UX (QH-
3UKO- XUMHAYECKHX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiui. Kaye-
CTBEHHBIE PEaKIIUU Ha Ccynb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aM-
MOHHUSI

KonTpoJsbHas padora 2

CBoiicTBa HCOPTaHNYCCKUX BCIICCTB.

2

OK 01
OK 02
OK 04

2 ceMecTp

Pa3nen 4. CTpoeHue M CBOIiCTBA OPraHNYeCKHUX BelIeCTB

24 (412)

Tema 4.1. Knaccuduxkanyus, ctpoe-
HUE 1 HOMEHKJIaTypa opraHuye-
CKHX BEILECTB

OcHoBHOE cogepKaHue

4

TeopeTnueckoe o0yueHue

2

IlosiBieHUe U pa3BUTHE OPTAaHUYECKOW XUMUU Kak Hayku. [Ipeamer opranude-
CKOM XMMUU. MeCTO U 3HAYEHHE OPTraHUYECKON XUMUHU B CUCTEME €CTECTBEH-

OK 01




HBIX HayK.

XHUMHYECKOE CTPOCHUE KaK MOPSAJOK COETMHEHHS] aTOMOB B MOJIEKYJIE COTVIACHO
uX BaJIeHTHOCTU. OCHOBHBIE MTOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHHUSI Opra-
HUYECKUX coequHeHnii A.M. bytiepoBa. YriepoHblid CKEJIET OpraHu4eCKOn
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOI'O CTPOEHUS MoJIe-
kyn. M3omepus u uzomepsl. [lonsTue o pyHKIIMOHAIBHOM rpymie. Pagukat.
[TpuHIUIBI KITacCU(PHUKAIIMA OPTaHUYECKUX COeTMHEHUN. Mex1yHapoaHast HO-
MEHKJIATYpa U PUHIUIIBI HOMEHKJIATYpbl OPraHUYECKUX COCTMHEHUN.

HpaKTuquRne 3aHATHSA

IpakTnyeckoe 3ansiTue Ne 10 HomeHkiaTypa opraHn4eckux COeIMHEHHUN OT-
JIeTTBbHBIX KJIACCOB (HACBIIICHHbBIE, HEHACBIIIEHHBIE U apOMAaTHYECKUE YTIIEBOI0-
POJIBI, CIUPTHI, (PEHOIBI, aTTbACTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.) Co-
CTaBJICHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPTraHUYECKHX Be-
IIECTB OT/ACIBHBIX KIIACCOB, HCIIOJB3YsI UX Ha3BaHUS 110 CHCTEMATUYCCKON U
TPUBUAIBHON HOMEHKJIAType (3THIICH, alleTUJICH, TIIHIepUH, peron, Gopmas-
JIeTU]I, YKCYCHAsl KHCJIOTa, TIUIMH). Pacdersl mpocteliniei (opMyJibl OpraHu-
YECKON MOJIEKYJIbI, UCXO/Is1 U3 AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa OpraHUYECKUX
COeTMHEHNN

OcHoBHOE coaepKaHue

12

TeopeTuquKoe oﬁyqe}me

®U3NKO-XUMHUYECKHE CBOMCTBA OPTraHUYECKUX COSIMHEHHUH OT/IEJIbHBIX KJIACCOB
(ocoOeHHOCTH KJIacCU(pUKALMU 1 HOMEHKJIATYpbl BHYTPH KJlacca; FTOMOJIOrHye-
CKu# psa u obmmas popmyna; uzomMepusi; pu3nuecKue cBONCTBa; XMMUYECKHE
CBOMCTBA; CIIOCOOBI MTOTYUECHUS):

— MpeiebHbIe YIIEBOAOPOAbI (AIKaHbI M IUKJIOAIKaHbI). ['opeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHHUKOB TeTlIa B IPOMBIIUIECHHOCTH U ObITy. CBOMCTBA
IPUPOJIHBIX YIJIEBOIOPOIOB, HAX0XK/IEHHE B IPUPOJE U IPUMEHEHHUE aJKAHOB;

— HCHIPCACIBbHBIC (a.]'IKCHBI, AJIKWHBI 1 aJ'IKa)II/IeHLI) H apOMaTUYCCKUC YyTIICBOOO-
POIEbL. FOpeHI/Ie AlCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOT'O IIJIAMCHU
JJId CBAPKU U PE3KU MCTAJIJIOB

— KHCIIOPOJICOICPKAIIHE COSTUHEHNS (CTUPTHI U (DEHOIIBI, , KAPOOHOBHIE KHC-
J0THl U 3GUPBI, ABIACTUABI U KETOHBI, JKUPBI, YIIeBoabl). [IpakTudyeckoe mpu-
MEHEHHE dTUJICHTIIMKOJIA, ThulepuHa, ¢penona. [Ipumenenue popmansaeruna,
aleTalbIeT U/, YKCYCHOW KMUCTOTHI. MbllIa KaK COJIA BBICIIUX KapOOHOBBIX
KHUCIOT. MoroIie CBOMCTBA MbIIa

— a30TcofiepkKalre CoOeTUHEHNS (AMUHBI U aMUHOKHUCIIOTHI, Oenkn). [ eHeTnye-

OK 01
OK 02
OK 04
1K 4.1




CKasl CBS3b MKy KJIACCAMU OPTaHUYECKUX COSAMHECHUN. Buvicoxomonexynsap-
Hble COeOUHeHUs (CunmemuyecKkue u ouonocudecku-akmusHole). Monomep, no-
aumep, cmpykmypHoe 36eno. Ilonumepusayus smuiena, Kak OCHO8HOe Hanpas-
JIeHUe €20 UCNOIb308AHUSL.

HpaKTuquRne 3aHATHSA

I

IpakTuyeckoe 3anaTue Ne 11 CoiicTBa OpraHUYECKUX COCTUHEHUH OTICITb-
HBIX KJIaCCOB (TpI/IBI/IaJ'IBHaSI 158 MG)KI[yH&pOIIHaSI HOMGHKJIaTypa, XUMHUYCCKUC
CBOMCTBA, CITOCOOBI MOJYYCHHS ): TIpe/IebHbIC (aTKaHbI, IIUKI0ATKAHbI), HEMpPE-
JIeJIbHBIE (QJIKEHBI, AIKUHBI U aJIKaIMEHbl) 1 apOMAaTUUYECKUE YTIIEBOJOPOIbI,
CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE KUCIOTHI M 3PUPHI, AJIbICTUIBI U KETOHBI,
aMHHbI 1 aMHUHOKHUCIIOTHI, BI)ICOKOMOJICKYJI?IPHI)IG COCINMHCHUS. BaﬂaHI/ISI Ha CO-
CTaBJICHUE YPAaBHEHUN XUMUYECKUX PEAKIU C y4acTHEeM OPraHUYECKUX Be-
IIECTB HA OCHOBAHHUH MX COCTaBa U CTPOCHUS.

IIpakTnyeckoe 3ansiTue Ne 12 CocraBieHnue cxem peakiuii ( B TOM 4ucie 1o
IPEJI0KEHHBIM LIENOYKaM IIPEBPAICHUI ), XapaKTEPU3YIOLIUX XUMUYECKHE
CBOWCTBA OPraHMYECKUX COSAMHEHUN OT/ENbHBIX KJI1aCCOB, CIIOCOOBI UX MOIY-
YEHUS U Ha3BaHUE OPraHUYECKUX COCIUHEHNN 110 TPUBUAIBHON HUIIM MEXIyHa-
POIHOM CUCTEMAaTUYECKON HOMEHKIIAaType. Pewenue npakmuko-
OPUEHMUPOBAHHBIX MEOPEMUUECKUX 3A0AHUL HA CEOUCMBA OP2AHUYECKUX CO-
eOUHEeHUL OMOeNbHbIX KIACCO8.

JlabopaTopHble 3aHATHUSI

JlaGopaTopHnas padora Ne 3 «IlpeBpanieHusi opraHu4ecKux BellecTB NpU
HArpeBaHUMN»

[TosryueHune 3TUIIEHA U U3YYEHHE €r0 CBOMCTB. MOIETMpPOBaHNE MOJIEKYJI U XH-
MUYECKHUX MPEBPALICHUI Ha IpUMEpEe 3TaHa, 3TUJICHA, alleTHIIeHa U JIp.

Tema 4.3. Unentuduxanus opra-
HUYECKHUX BEUIECTB, UX 3HAUECHUE U
IpUMEHEHHE B OBITOBOW U MPOU3-
BOJICTBEHHOH J1€ATEIbHOCTH YeJI0-
BEKa

OcHoBHOE coaepKaHue

(o3}

Teopernueckoe o0yueHue

SN

buooprannueckue coenqunenus. [Ipumenenue u 6uojaoruueckas poib yrieBo-
noB. OKuclieHue yrieBo0B — HCTOYHHUK SHEPTHH )KUBBIX OpraHn3MoB. O6sacTu
MpUMEHEeHUs aMUHOKUCIOT. [IpeBpaiienue 0enkoB Ny B opranusme. buoso-
ruueckue GyHkuu 6enkoB. buonornyeckue ¢pyHkimm xupos. Pors opranuye-
CKOM XMMHU B pelIeHUH NMPpo0sIeM MUIEBON 0€301acHOCTH.

Poinb OPZCZHM'-teCKOﬁ XUMUU 6 peuteHUu l’lpO6]l€M 3H€p2€mull€CK01/7 beszonacHo-

cmu, 6 pazsumuu Me()m;qul, CO30AHUU HOBbLX mamepuailos, Hoeblx UCMMOYHUKO6

IHepcuu (aﬂbmepﬂamueHble UCMOYHUKU 3Hepeuu). Onacrnocmu 8o30eticmeus Ha

OK 01
OK 02
OK 04
K 4.1




JHCUBLLE OP2AHUZMbL OP2AHUUECKUX BeUyeC8 OMOeNbHbIX KIACCO8 (Y21e8000po-
0bl, cnupmol, (heHobl, XA0POPeaHULecKUe NPOU3BOOHbIE, AbOe2UObL U OP.),
CMbICIL NOKA3amels npeoeibHO-00NYCMUMOU KOHYEHMpayuu

JlabopaTopHble 3aHATHSA

Jladoparopnasi padora Ne 4 «AneHTruKanusa OPraHun4ecKuX coeInHeHu i
OT/AeJbHBIX Kj1accoB» Uaentudukanus opraHn4eckux CoOeTuHEHUI OTAeb-
HBIX KJIACCOB (Ha MPUMEPE aIbJICTHI0B, KpaxMaia, YKCYCHON KUCIIOThI, OEITKOB
U T.I1.) C UCIIOJIb30BAHUEM UX (PU3MKO-XUMHUYECKHX CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX peaknuid. JleHatyparus O6enka nmpu HarpeBaHuu. L[BeTHBIC peak-
1 0enKoB. BO3HUKHOBEHNE aHATUTHYECKOTO CUTHANA C TOYKU 3PEHUSI XUMU-
YECKHUX MPOLIECCOB IIPU MPOTEKAHUU KAUECTBEHHOW PEAKIIUH, TO3BOJISIOIIECH
UACHTU()UIIMPOBATH MPEATIOKEHHBIE OPraHNYECKHUEe BEIIeCTBa

Konrtposnbnas pabdora 3

CtpyKTypa U CBOICTBA OPraHM4YEeCKUX BEILIECTB.

Pasznea 5. Kunernueckue u TepmMoj

HHAMHUYECCKHE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKHX pealcum“a

Tema 5.1. CKOpOCTh XUMHUYECKUX
peakiuii. XMMUYECKOE paBHOBECHE

OcHoBHOE CoacpKaHue

TeopeTuquKoe oﬁyt{elme

CKOpOCTb peakiiy, €€ 3aBUCUMOCTh OT pa3IMyHbIX (PAKTOPOB: MPUPOJIBI peari-
PYIOIIMX BEIIECTB, KOHIIEHTPAIIMK pearupyrouux BeecTB, TEMIIEpaTypsl U
IUIOINAAM PEAKIIMOHHOM MOBEpXHOCTHU. TernaoBbie 3HEKThl XUMUYECKUX peaK-
ui. OK30- U 3HAOTEpMUUYECKUE peakiuu. OOpaTuMoCTh peakuil. Xumuye-
CKO€ PaBHOBECHE U €T0 CMEILEHHE MOJT AeUCTBUEM PA3INYHbIX (PaKTOPOB (KOH-
LEHTpalKs PeareHTOB Ui MPOJYKTOB peaklnH, JaBJI€HUE, TEMIIEpaTypa) AJs
CO3aHMsI ONTHUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMUYECKHUX IporieccoB. IIpun-
muit Jle-1latenne

IIpakTHYecKkHe 3aHATHA

N

Ilpakmuueckoe 3anamue Ne 13 Pewenue npaxmuxo-opueHmupo8aHHulx 3a0a-
HULl Ha aHanu3 haKkmopos, IUAIWUX HA USMEHEHUEe CKOPOCMU XUMUYECKOU pe-
aKyuu, 8 m.4. ¢ NO3UYULL IKONO2UYECKU YeslecO00pazHo2o nogeodeHus: 8 Obimy u
mpyoosotl 0essimeIbHOCMU 8 YEJIAX COXPAHEHUs. C80e20 300P08bSL U OKPYHCAIO-
weti npupooHoll cpeovl.

Pewenue npaxmuko-opuenmuposanHuix 3a0aHull Ha npumeHerue npunyuna Jle-
lamenve 0115 HaxodCcOeHUA HANPABNEHUS CMEUJeHUsl PABHOBECUSL XUMUYECKOU
Ppeakyuu u anaius hakmopos, GIUAIOWUX Had CMeujeHue XUMULEeCKo20 pagHo8e-
cust

OK 01
OK 02
1K 4.1

Pa3nes 6. PacTBopsl

4 (21-)




Tema 6.1. Ilonarue o pactBopax

OcHoBHOE coepKaHue

Teoperuyeckoe o0yueHue

N

PacTtBopenune kak pu3nKko-xumMuueckuii mpomecc. PacrBopsl. CriocoOs! mpuro-
TOBJICHHS pacTBOpOB. PacTBoprMOCTs. MaccoBasi 1011 paCTBOPEHHOTO Belle-
ctBa. CMBICH MOKa3aTels IPeieabHO JOMYCTUMOM KOHIIEHTPALMHU U €ro Uc-
H0JIb30BaHKE B OLIEHKE 3KOJIOTNYECKON 0€30I1aCHOCTH.

[TpaBuia HKOIOTHYECKH 11eTIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOH Jiesi-
TEJIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOIIEH IPUPOIAHON
Cpenbl; OIIaCHOCTb BO3JCHCTBUS HA KUBBIE OPraHU3MbI OIIPEIEIEHHBIX Be-
LIECTB.

Pewenue npaxmuko-opueHmuposanHuix pacuémHuix 3a0aHull Ha pacmeopbl,
ucnonb3zyemvie 8 OblMoGoU U NPOU3B00CMEEHHOL 0esIMeNbHOCMU Yel06eKd.

OK 01
OK 02
OK 07
IIK 4.1

Tema 6.2. UccnenoBanne CBOUCTB
PacTBOpOB

OcHoBHOE CoacpKaHue

JlaGopaTopHble 3aHATHSA

N

JlabopaTopnasi paGora Ne 5 «[IpuroroBieHue pacTBOPOB».

[IpuroroBrneHne pacTBOPOB 33AaHHOHN (MOJISIPHOI ) KOHIEHTPALUH (C PAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), ONPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHUE BOJHBIX PACTBOPOB.

OK 01
OK 02
OK 04

Pasznen 7. Xumus B ObITY U TPOU3BOJCTBEHHON JESITEILHOCTH YEJIOBEKa

6 (2/4)

Tema 7.1. Xumus B ObITY U IpOU3-
BOJICTBEHHOH J1€ATEIbHOCTH YE€JI0-
BEKa

OcHoBHOE CoacpKaHue

6

Teopernueckoe o0yuenue

2

Hoeetiwue oocmusicenusn xumuueckot HayKu U Xumuieckou mextonozuu. Ponw
Xumuu 6 obecnedenuu 3K0J102U4ecKoll, IHepeemuyeckoll u nuuesoll 6e30nacHo-
cmu, pazsumuu meouyunsl. [lpasunra noucka u aHaiu3a Xumuieckou ungopma-
Yuu U3 paziudHbix UCMOYHUKOS (HAYUHAA U Y4eOHO-HAYYHAs Tumepamypa,
cpedcmea maccogotl ungopmayuu, cemo Unmepnem)

2

IIpakTHYecKkHe 3aHATHA

SN

Ilpakmuueckoe 3anamue Ne 14 [louck u ananuz xeticog 0 npumMeHeHuu Xumu-
YecKUX 8eujecmas 1 mexHoa02uu ¢ yuémom 6yoyueli npogeccuoHanbHou oes-
MeNbHOCMU NO MeMAM. MAMepuabl il JeKMpOHUKU, HAHOMAmepuaisl. 3a-
wuma: I[Ipedocmasnenue pe3ynomamos pewieHus Kelcos 6 popme MuHu-
00K1a0a ¢ npezenmayuetl.

OK 01
OK 02
OK 04
OK 07
1K 4.1

IIpome:xkyTouHas arrecranus B popme 1udppepeHHPOBAHHOIO 324€Ta




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCIIH-
IIJIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanmzanus paboueit mporpaMMbl IUCHUILIMHBI 0OecIieueHa HATMYMEM y4eOHOTO KaOMHeTa
XUMHH.

O6opynoBanue y4eOHOT0 KaOMHETa!

- HaOOpPBI MIAPOCTEPKHEBBIX MOJIEICH MOJIEKYJ, MOACTH KPHCTALTMUYECKUX PEIIETOK, KOJI-
JICKITMH TIPOCTHIX U CIIOKHBIX BEIIECTB WU/WIIH KOJUICKIIUU TTOJMMEPOB; KOJUICKIIHS TOPHBIX TIOPO U
MUHEpPAIoB, Tabiuia MenaeneeBa, yaeOHbIe (PUIBMBI, TU(GPOBBIE 00pa30BaTEIHHBIC PECYPCHI.

- TUIAKTUYECKUE MaTepHaibl (3alaHus JUIsl KOHTPOJIBHBIX padoT, JAJisi pa3HBIX BHJOB OIle-
HOYHBIX CPEJICTB, 3K3aMe€Ha U JIp.);

- TeXHUYECKUE CPEJCTBA 00ydeHUS (IEPCOHATBHBINA KOMIBIOTEP; MYJIbTUMEIUINHBIN MTPOEK-
TOp; MHTEPAKTUBHAS JIOCKA, BBIXOJI B JIOKAJILHYIO CETh);

- MPOrpaMMHOE 00ECIIeYCHHE: JTUIICH3UOHHOE MPOrPaMMHOE 0OecIiedeHre O0IIero U CIeu-
anpHOTO HazHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom (6ecruarnas
Bepcusi) — cBoOogHO-pactpocTpansemoe [10.

3.2. UudopmannoHHoe odecneyeHue peain3aluu padoyeil nporpaMmsbl

Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOM JUCIUIUIMHBI OMOJIMOTEYHBIH (HOHT
UMEET IIeUaTHBIE, JIEKTPOHHBIE 00pa3oBaTeIbHbIEC 1 HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. Xumusi. 11 kmace : 6a30BbIii ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3smenko, B.
U. Tepenun [u ap.] ; pea. B. B. Jlynus. - 9-e u3z., crep. - Mocksa: [Ipocsemenue, 2022. - 224 c.:
wi. - bubmumorp.: ¢. 221. - ISBN 978-5-09-087938-5 : 639.65 p. - Tekcr : HemocpencTBeHHBIH. (15
9K3EMILISPOB)

2. Xummus. 10 kimacc: 6a30BbIil ypoBeHb: yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B.
W. Tepenun [u np.]; nox pen. B. B. Jlynuna. - 9-e u3z., crep. - Mocksa: [Ipocsemmenue, 2022. - 208
c.: w1, — bubmmorp.: c. 203. - ISBN 978-5-09-087935-4 : 639.65 p. - Tekcr : HenmocpeACTBCHHBIN.
(15 7K3)

3. Xummus. 11 kiacc: 6a30BbIi YpOBEHB | YUEOHHUK It 00pa3oBaTeNbHBIX opranu3anuii / O.
C. TI'abpuensu, U. I'. Octpoymos, C. A. Cnankos. - 4-e uzj., crep. - Mocksa: [Ipocsemienne, 2022.
- 128 c.: uB. ui. - [Ipeam. ykas.: ¢. 125. - ISBN 978-5-09-088247-7: 550.00 p. - Tekct: Henmocpea-
cTBeHHBIH (15 2K3)

4. Audpunorenona, U. B. Xumus : yueOHUK U IPAKTUKYM JIJIS1 CPETHETO MpodhecCcruoHab-
Horo oOpaszoBanus / . B. Audunorenosa, A. B. badkos, B. A. TlonkoB. — 2-e u31., UCIIp. U AOI.
— Mocksa : U3parensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccuonanpHoe 06pa3oBaHue). —
ISBN 978-5-534-11719-6. — TekcT : anekTpoHHbIH // O6pazoBaTenbHast miargopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/513807 (nata oopamenus: 19.03.2023).

5. Xumus : yaeOHUK 1715 cpeiHero npogdeccruonansHoro oopasosanus / F0. A. JleGenes, I
H. ®anees, A. M. T'onyoes, B. H. IllanioBan ; mox o6mieit penakmnueii I'. H. ®aneesa. — 2-¢ u3j.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2023. — 431 c. — (IIpodeccronansnoe 00-
pasoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anektponHbIi // OOpa3oBaTenbHas miatdop-
ma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nara obpamenus: 19.03.2023).

6. Tymukwn, E. . Xumus. B 2 4. Yacte 2. Opranndeckast XUMHAS | YISOHHK JIJIS CPETHETO
npodeccuonansHoro oopazosanus / E. U. Tynukun. — 2-e u3z., ucnp. u gon. — Mocksa : U3na-
tenbeTBO FOpaiit, 2023. — 197 ¢. — (Ilpodeccronanbroe obpazosanue). — ISBN 978-5-534-
02749-5. — Texcrt : anektponHsIit // OOpa3oBarensHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513731 (mata oopamierus: 19.03.2023).

7. Tynuxus, E. . Xumus. B 2 u. Yacte 1. OOmias u Heoprauuyeckast XUMHA : Y4eOHUK IS
cpenHero npodeccuonaabHoro oopazosanus / E. . TynmukuH. — 2-¢ u3., uchp. u jgon. — MockBa



: UsmarensctBo KOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazosanne). — ISBN 978-5-
534-02748-8. — Texkcr : anextpoHHsIi / ObpazoBarenbHas miatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513730 (nara obpamenus: 19.04.2023).

3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH

1. Pocun, W. B. Xumus. Y4eOHUK U 3aJJa9HUK : JUISI CPETHET0 MPo(hecCHOHALHOTO 00pa-
soBanus / W. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa : M3natenscTBo FOpaiit, 2023.
— 420 c. — (Ilpodeccuonanpuoe obpazosanue). — ISBN 978-5-9916-6011-2. — Tekcr : amek-
TpoHHbIH // Obpa3oBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022
(mata obpamenus: 19.03.2023).

3.2.3. UudopmanmoHHbIe pecypchl

1. DnekrponHas OuOIMOTEKa Y4YeOHBIX MarepuaslioB mo xumuu : [cait]. — URL :
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/  (mara  oOparieHus:
14.03.2023). — TekcT : 3JeKTPOHHBIH.

2. 3apyOeikHbIe U OTCUECTBEHHBIC KypHab! : [caiiT]. — URL : https://elibrary.ru/defaultx.asp
Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU (mara oOpamenus: 14.03.2023). — Tekcr :
3JIEKTPOHHBIMN.

3. OOpa3oBaTeNbHBINA CAUT JUISl MIKOJABHUKOB «Xumusi» : [cait]. — URL : www. alhimikov.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI OBIIIEOBPA30BA-
TEJBbHOHU JTUCIUIIJIMHbI

KOHTpO/Ib U OLICHKA pacKpBIBAKOTCS Yepe3 NUCLUIUIMHAPHBIE PE3YJIbTaThl, yCBOCHHBIC 3HA-
HUS ¥ IPUOOpETEHHBIE 00YYAIONMMHUCI YMEHHsI, HallpaBJIeHHbIE HA (HOPMUPOBAHHE OOIIUX H TPO-

(beCCI/IOHaJ'IBHBIX KOMHCTGHHI/II‘/'I

Pe3ynbrarel 00y4ueHus

IToxazarenu OLCHKU

Tur OLlEHOYHBIX MEPONPUSATHIA

- BJIQJETh CUCTEMON XUMUYE-
CKUX 3HaHUH, KOTOpas BKIIIO-
YaeT: OCHOBOIIOJIATraloI1e
HOHATUS (XMMHUYECKHH 1e-
MEHT, aTOM, 3JIEKTPOHHAasI
o0osiouka aroma, s-, p-, d-
AIIEKTPOHHBIC OPOUTAIIN aTO-
MOB, UOH, MOJIEKYJIa, BaJICHT-
HOCTb, JIEKTPOOTPULIATENb-
HOCTb, CTEIIEHb OKUCIICHHUS,
XUMHYECKast CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBII
00beM, YTIIEpPOIHBIN CKETIET,
(GyHKLUMOHATIbHAS IpyIIA,
paauKa, u30Mepus, H30Me-
pbl, TOMOJIOTUYECKUH PSILL,
TOMOJIOTH, YTJI€BOJOPO/IbI,
KHCJIOPO/- U a30TCOeprKa-
e COCAUHEHUS, OMOJIOTH-
YeCKU aKTUBHBIE BEILLIECTBA
(YyraeBogsl, )KUpHI, OeIKn),
MOHOMEp, [OJIUMEp, CTPYK-
TYpHOE 3BE€HO, BEICOKOMOJIE-
KyJISIpHbIE COETUHEHUS, KPU-
CTaJUTMYECKAask PEelIeTKa, THITHI
XUMHUYECKHUX peakuil (oKuc-
JUTENBHO-
BOCCTaHOBUTEIIbHBIE, 3K30- U
SH/I0TEPMUYECKHUE, pEaKLIUU
MOHHOTO 0OMEHa), pacTBOp,
AIIEKTPOJINTHI, HEAJIEKTPOIIH-
ThI, DJICKTPOJINTHYECKAs IUC-
colMalys, OKUCIIUTENb, BOC-
CTaHOBUTEIb, CKOPOCTb XH-
MHYECKOM peakiuuu, Xummye-
CKOE paBHOBECHE), TEOPUU U
3aKOHBI (TeOpusi XUMHUYECKO-
T'O CTPOCHUST OPTaHUYECKUX
Beniects A.M. byrneposa,
TEOPHS DIIEKTPOITUTHIECKOMN
JMCCOIMALIH, TIEPUOINYe-
ckuii 3akoH J[.1. Mennaenee-
Ba, 3aKOH COXPAaHEHMS Mac-
Chl), 3aKOHOMEPHOCTHU, CHUM-
BOJIMYECKUH SI3bIK XMMMH,

BJIAJICET CUCTEMOM XU-
MUYECKUX 3HAHUM, KOTO-
pasi BKIIFOYAeT: OCHOBO-
MOJIararoIye MOHITUS
(XUMHYECKUI 3JIEMEHT,
aTOM, DJIEKTPOHHAs 000-
JI0YKa atoma, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIU
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPO-
OTPUIIATEIILHOCTb, CTe-
MeHb OKUCIICHUS, XUMHU-
YecKas CBsI3b, MOJIb, MO-
JSIpHAs Macca, MOJISIp-
HBI 00bEM, YIIIEpOJHBIN
cKeneT, (QyHKIHOHAIb-
Has TpyIIa, pajuKa,
MU30MEpPHUsl, U3OMEPBI, TO-
MOJIOTHYECKHM psijL, TO-
MOJIOTH, YTJIEBOJOPO/IBI,
KHCIIOPOJI- U a30TCOIEp-
JKaIllue COeTMHEHUS,
OMOJIOTUYECKH aKTUBHBIE
BelecTBa (yriaeBoibl,
JKUPBI, OEJIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKY-
JSIpHBIE COECANHEHUS,
KpUCTaJUTHYecKas pe-
IeTKa, TUIIbI XUMHUYe-
CKHX peakiuii (OKUCITHU-
TEJBHO-
BOCCTAaHOBUTEJIBHBIC,
9K30- U SHAOTEpMUYE-
CKH€, peaklIM HOHHOTO
oOMeHa), pacTBOp, IJIEK-
TPOJIUTHI, HEIJIEKTPOJIH-
THI, JIEKTPOTUTHIECKAs
JUCCOIMAINS, OKUCITU-
T€Jb, BOCCTAHOBUTEb,
CKOPOCTbh XUMHUYECKOU
pEeaKIfy, XUMUUYECKOe
paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHU-
YECKOI'0 CTPOEHHUSI Opra-

Pazpgen 1
Tema 1.1.
Tema 1.1.
Tema 1.2.

Pazmen 2
Tema 2.1.
Tema 2.2.

Pasnen 4
Tema 4.1.
Tema 4.1.
Tema 4.2.
Tema 4.2.
Tema 4.3.

[IpakTruueckoe 3anstue Ne 1
[Ipaktuueckoe 3ausitue Ne 2
[IpakTuueckoe 3anstue Ne 3

VYeTHbII onpoc
VYcrHblii onpoc

YceTHBI onpoc
[Ipaktuueckoe 3anarue Ne 10
YceTHBI onpoc
[IpakTnueckoe 3anarue Ne 11
YceTHBI onpoc

KontponbHas padora Ne 3

Paznen 5
Tema 5.1.
Tema 5.1.

Pazzen 6
Tema 6.1.
Tema 6.2.

Paznen 7
Tema 7.1.

YceTHBI onpoc
TectupoBanue

TecTtupoBanue
YcTHBII onpoc

Pedepar




dakToNorMYeCcKre CBEACHHUS O
CBOICTBax, COCTaBe, Mojayye-
HHUM ¥ 0€30I1aCHOM HCIIOJIb-
30BaHUM BAXHEHIIINX HEOP-
TaHUYECKUX U OPTaHUYECKUX
BEIIIECTB B OBITY U ITpaKTHYe-
CKOH JIeITeILHOCTH YeJIOBE-
Ka;

OK 01

HHYCCKHUX BemiecTB A.M.
Bbytneposa, Teopust
AIIEKTPOJIUTUYECKON
JIUCCOLIMAIMH, IEPUOIU-
yeckuil 3akoH JI.11.
MenpeneeBa, 3aKOH CO-
XpaHEHUs Macchl), 3aK0-
HOMEPHOCTH, CHMBOJIU-
YECKHUH SI3BIK XUMHHU,
(haKTOJIOTUYECKHE CBE-
JICHHS O CBOMCTBAX, CO-
cTaBe, MOJIYYCHUH U 0€3-
OITACHOM HCIIOJIb30BAHUHU
BOKHEHIIIMX HEOPTraHU-
YECKUX U OPTraHUYECKUX
BEIIIECTB B OBITY U MpaK-
THYECKOU JeITeIIbHOCTU
YeJIOBEKa;

- YMETb UCIOJIb30BATh
HAaUMEHOBAHMSI XUMUYECKHIX
COEMHEHUN MEXKTyHApPOIHO-
IO COI03a TEOPETHUUECKON U
MIPHUKIIATHON XUMHUH U TPUBH-
aNbHbIC HA3BaHUS BaKHEM-
IITUX BEIIECTB (ITHIICH, aIle-
TUJICH, TIIMIEPUH, (HEeHOI,
dopManbaerua, ykCycHas
KHUCIIOTa, TTIUINH, YTapHbIT
ras, yrJIeKUCIIbIA ra3, aMMu-
aK, raieHasi U3BecTh, Hera-
[ICHAS U3BECTh, TUTHEBAS CO-
Jla ¥ IPYTHX), COCTABIIATH
(bopMyIIbl HEOPTAaHUYECKHUX U
OpPTaHWYECKUX BEIIECTB,
YPaBHEHHS XUMHYECKHX pe-
aKIUN, OOBSICHATH UX CMBICIT,
MOJITBEPKIATh XapaKTEPHBIE
XUMHYECKHE CBOICTBA Be-
IIECTB COOTBETCTBYIOIIMH
HKCIIEPUMEHTAMU U 3aMUCSIMU
YpaBHCHUU XHMHUYECKUX pe-
aKINH,

OK 01.

yMEET UCIO0JIb30BaTh
HaMMEHOBAHMS XUMHYE-
CKUX COCIMHEHUN MEX-
JYHapOJHOr'O COK03a
TEOPETUYECKOU U IpH-
KJIaJHOM XUMHH U TPU-
BHUAJIbHBIC HA3BaHUS
BAKHEUILIMX BELIECTB
(aTUIIEH, aleTUIIeH, TIIU-
nepuH, ¢penon, hop-
MaJbJeTHl, yKCyCHast
KHCJIOTA, TJIUIUH, yrap-
HBIH Ia3, yrJIEKUCIbINA
ra3, aMMUak, raiieHas
W3BECTh, HETAIlIeHAs U3-
BECTb, IUTHEBAS COJIAa U
JPYTHX), COCTaBIISATh
dbopMyIbl HEOpraHuye-
CKHX U OpPTaHUYECKUX
BEILECTB, YPABHEHUS
XAMHYECKHUX PEAKIUH,
OOBSCHATH UX CMBICT;
MOATBEPKIATH XapaK-
TE€pPHbIE XUMHUUECKHE
CBOWCTBA BEIIECTB COOT-
BETCTBYIOIIMMH DKCITE-
PUMEHTaMHU U 3alUCIMU
YpaBHEHUN XUMUYECKUX
peaKuuii;

Paznen 3

Tewma 3.1. Ycrabiid onpoc

Tema 3.1. IIpakTuyeckoe 3ansarue Ne 6
Tewma 3.2. [IpakTtuueckoe 3anstue Ne 8
Tewma 3.3. TectupoBanue
KontponbHas padora No2

- copMHpOBATh NPECTAB-
JIEHUS: 0 MaTEPUAIIBHOM
€IMHCTBE MUpPaA, 3aKOHOMEP-
HOCTSIX U II03HABAEMOCTH SIB-
JICHUW TPUPOJBL;, O MECTE U

®opMUpPYET NPABUIIBHBIE
MPEJCTaBICHUS: O MaTe-
pHaJILHOM C€AUHCTBC MU-
pa, 3aKOHOMEPHOCTSAX U
MM03HABAaE€MOCTH SIBJICHUI

Pazgen 1
Tema 1.1. YcTHBIN onpoc

Paznen 4
Tema 4.2. TectupoBanue




3HAUEHUU XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ Po-
71 B 00€CTIeYeHUH yCTOWYH-
BOT'O Pa3BUTHS YEIOBEUYECTBA!
B PEIICHUH MPOOIIEM KOO0~
TUYECKOM, SHEPTETUYECKON U
MHIIEBOI 0€30I1aCHOCTH, B
pPa3BUTUU MEIULIUHBI, CO3/a-
HUU HOBBIX MaTEPHAJIOB, HO-
BbIX HCTOYHUKOB YHEPIHHU, B
o0ecreueHnn paruoHaIbHOTO
MPUPOIONOIB30BaHUS, B
(bopMHpPOBaHUN MHPOBO33pE-
HUS ¥ 00ILel KyJIbTyphI ue-
JIOBEKa, a TAaKXKe IKOJIOTHYC-
CKH{ 000CHOBAHHOT'O OTHOIIIE-
HUS K CBOEMY 37I0POBBIO U
MPUPOHOI cpefie;

OK.01

IIPUPOJIBI; O MECTE U
3HAYEHUH XUMHUHU B CH-
CTEME €CTECTBEHHBIX
HayK U €€ poJH B obec-
IIEYECHUU YCTOMYUBOTO
Pa3BUTHS YEJIOBEUYECTBA!
B pELLIEHUU NpodIeM
9KOJIOTUYECKOH, SHEepre-
THUYECKOH U MHUILEBOI
0e30MacHOCTH, B Pa3BU-
TUU MEIULIMHBIL, CO3/a-
HUU HOBBIX MAaTE€pHUaJOB,
HOBBIX HCTOYHUKOB
SHEpPruM, B 00eCIeyeHUH
paloHaIbHOIO IIPUPO-
JIOTI0Ib30BaHMsl, B pop-
MHUPOBaHUU MUPOBO3-
3peHus U 001IeH Kylb-
TYpBbI YEJIOBEKA, a TAKXKe
HKOJIOTMYECKU 000CHO-
BaHHOT'O OTHOILLEHUS K
CBOEMY 37J0POBBIO U
MIPUPOJHOM CpeJIE;

Tema 4.2 .ITpaktuueckoe 3anstue Ne 11
Tema 4.3. Coobuienue

- YMETh MPOBOJUTH PACUEThI
10 XUMUYECKUM (HOopMyIIaM U
YPaBHEHUSAM XUMHUYECKUX
pEaAKLHI C UCTIOJIb30BAHUEM
bu3nYECKUX BEIUYHMH, XapaK-
TEPU3YIOIIKX BEIIECTBA C KO-
JNYECTBEHHON CTOPOHBI:
Macchl, 00bEMa (HOpMaIbHBIE
yCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIOJIb30BaTh CU-
CTEMHbIE XMMUYECKHE 3HAHUS
JUISl IPUHSTHUS PEIICHNUN B
KOHKPETHBIX KU3HEHHBIX CH-
TyalluAaXx, CBA3AHHBIX C BCIIC-
CTBaMHU U MX NPUMEHEHUEM
OK 01, OK 02

yMeeT MPOBOAMUTH pacye-
TBI IO XUMUYECKUM
dbopMmynaM U ypaBHEHU-
SIM XUMUYECKHUX PEaKIHi
C MCII0JIb30BaHUEM (U-
3WYECKHUX BEJIIMYHH, Xa-
PaKTEepU3YIOLIUX Bellle-
CTBa C KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, 00bE-
Ma (HOpMaJIbHBIE YCIIO-
BUs1) ra30B, KOJINYECTBA
BEIIIECTBA; MCIIOIB3YET
CHUCTEMHbIE XUMUYECKUE
3HAHUS JUTSI IPUHSATHUS
pelLIeHH B KOHKPETHBIX
KU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEIIEeCTBa-
MU U UX TPUMEHEHHEM

Pazgen 2

Tewma 2.1. Ilpaktuyeckoe 3ansarue Ne 4
Tewma 2.1. IIpaktuueckoe 3anstue Ne 5
KonTponbnas padora Ne 1

Paznen 4
Tewma 4.2. IIpaktuueckoe 3anstue Ne 12

- YMETb IJIAHUPOBATh U BbI-
MOJIHATh XUMHUYECKUH JKCIIE-
pPUMEHT (IIpeBpalleHust opra-
HUYECKHUX BEUIECTB IIPU
HarpeBaHuu, MOJTyYeHHUE ITH-
JIEHAa U U3YYEHUE €T0
CBOICTB, KQUE€CTBEHHBIE pe-
aKILIMY Ha allbJETU/bI, Kpax-
MaJl, YKCYCHYIO KUCIIOTY; Jie-
HaTypauus OelKoB Ipu
HarpeBaHUU, IBETHHIE peak-

YMeer nmiaHupoBaTs U
BBITNOJIHATh XUMUYECKUI
SKCIIEPUMEHT (IIpeBpa-
IIEHUSI OPraHUYECKUX
BEIIECTB [IPU Harpena-
HUY, NT0OJTy4EHHUE ITHIICHA
Y U3YYEHHE €ro CBOMCTB,
KauECTBEHHBIE PEAKIINH
Ha aJlbJIeTU/Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; Jie-
HaTypanusi OETKOB NMpHU

Paznen 2
Tema 2.2. JJaboparopHas padota Ne 1

Paznen 3
Tema 3.2. [Ipaktrdeckoe 3ansarue Ne 9
Tema 3.3. JJaboparopHas padota Ne 2

Paznen 4
Tewma 4.2. JTaGoparopHas padota Ne 3
Tema 4.3. JJaboparopHas pabota Ne 4




1IUH OEJIKOB; TIPOBOJMTH pe-
aKIM{ MOHHOTO OOMEHa,
OTIPECIIATh CPEIy BOAHBIX
pPacTBOPOB, KAUE€CTBEHHBIE
peakiuu Ha cynbdar-, kap-
OoHaT- U XJIOpUJI-aHUOHBI, HA
KaTHOH aMMOHWUS; PEIIaTh
JKCIIEPUMEHTAIbHBIC 3a/1a4H
no temam "Meramis" u "He-
MeTasutbl'") B COOTBETCTBHH C
NpaBUJIAMU TEXHUKH 0e3-
OMACHOCTH NP OOPAILEHUH C
BeIIeCTBaMH U Jaboparop-
HBIM 000pYZOBaHUEM; MTPE/I-
CTaBJISITh PE3YJIbTATHI XUMH-
YECKOT'0 IKCIIEPUMEHTA B
dbopmMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIHHA U
(dopMyITMPOBAThH BEIBOJIBI HA

OCHOBE DTHUX Pe€3yJIbTaTOB;
OK.02, OK 04

HArpeBaHUU, [IBETHHIC
peakiuu 6eJIKOB; MPOBO-
JUT peakiud HUOHHOTO
oOMeHa, orpenessieT
cpeay BOAHBIX PacTBO-
POB, KaueCTBEHHbBIE pe-
aKIuM Ha cynbdar-, Kap-
OOHAT- U XJIOPHJI-
AQHUOHBI, Ha KATHOH aM-
MOHHMSI; pelIaeT KcIe-
pUMEHTAJIbHBIC 3a7]a41
o remam "Merauibl" 1
"Hemeranis") B cooT-
BETCTBUU C MPaBUIAMHU
TEXHUKU O€30MIaCHOCTH
pu 0OpaIeHNH C Bellle-
CTBaMU M JJaOOpaTOPHBIM
o0opynoBaHueM; npe-
CTaBJISIET PE3YJIbTATHI
XUMHUYECKOTO dKCIIEpHU-
MeHTa B opMe 3aIUCH
YpaBHEHUI COOTBET-
CTBYIOILIMX pPEaKUUN U
dbopMynupyeT BbIBOIBI
Ha OCHOBE 3TUX PE3YJlb-
TaToB;

Paznen 6
Tema 6.2. JTaGoparopHas padota Ne 5

Pazgen 7
Tema 7.1. Ilpaktuyeckoe 3ansrue Ne 14

- YMETh aHAJIU3UPOBATh XU-
MHUYECKYI0 HH(OpMAIIHIO,
HOJIy4aeMyIo U3 pa3HbIX UC-
TOYHHUKOB (CPEJICTB MacCOBOM
uHpopmanuu, cetb IHTEepHET

H JpyrHe);
OK.02

yMeeT aHaJIH3UpPOBaTh
XUMHUYECKYIO HH(pOpMa-
W10, MTOJIy4aeMYIO U3
pa3HBIX HCTOYHUKOB
(cpencTB MaccoBOM UH-
dbopmartuu, cetb MuTep-
HET U JIpyrue);

Pazgen 1

Tema 1.2. Ilpaktuyeckoe 3anstue No 3
Pazgen 3

Tema 3.1. IIpakTuyeckoe 3ansrue No 7
Paznmen 5

Tewma 5.1. Ilpaktrueckoe 3austue Ne 13
Paznmen 7

Tewma 7.1. Pedepar

- BJIaJIETh OCHOBHBIMU METO-
JTAMH HAyYHOTO TTO3HAHUS
BEIIIECTB U XUMUYECKHX SIB-
neHu#t (HabIrOICHNE, U3Me-
peHue, SKCIIePUMEHT, MO/Ie-
JUPOBAHUE);

OK.02

Brnaneetr ocHOBHBIMU
METO/IaMH HayYHOTO TI0-
3HAHUS BEIIECTB U XH-
MHUYECKHUX SIBICHUHN
(nabnromenue, uaMepe-
HUE, YKCTIEPUMEHT, MO-
JENUPOBAHHUE);

Pa3nen 6
Tema  6.1. Pemenue  npakTHKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aaHUIN

- copMHpOBATh NPECTAB-
JICHUS: O XMMHYECKOM CO-
CTaBJISIIOIIEH €CTECTBEHHOHA-
YYHOU KapTHHBI MUPA, POJIH
XUMHH B [IO3HAHUU SIBJICHUU
IpUPOJIbI, B GOpMHPOBAHUH
MBIIUIEHHS] U KYJIbTYpbI JINY-
HOCTH, €€ (PYHKIIHMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAUMOM
JUISI pEIIEHUs] TPAKTHUYECKUX

dopMupyeT MpaBUIIbHbBIE
MIPEACTABICHUS: O XUMHU-
YECKOW COCTABJISIOLIECH
€CTECTBEHHOHAYYHOH
KapTUHBI MUpPa, POJIA
XHUMHUU B TIO3HAHUH SIB-
JICHUH IPUPOABL, B Pop-
MHUPOBAHUHN MBIILICHUS
U KyJIbTYpbI JINYHOCTH,
ee QYHKIIMOHATHHOM

Pazzgen 6
Tema 6.1. CooO1ieHue

Pazmen 7
Tema 7.1. Ilpaktuueckoe 3anstue Ne 14




3a/1a4 ¥ DKOJIOTHYECKHA 000C-
HOBAHHOT'O OTHOIIEHUS K
CBOEMY 3/IOPOBBIO U TIPUPO/I-
HOH cpene;

OK 07

rpaMOTHOCTH, HE00XO-
JTIUMOM JIJ1 peLICHUS
MPAKTUYECKHX 3a7a4 U
HKOJIOTMYECKU 000CHO-
BAaHHOT'O OTHOLICHUSA K
CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

- YMETh COOJII0/IaTh MpaBUiia
IKOJIOTHYECKH I1eIecoo0pas-
HOTO MOBEJICHUS B OBITY U
TPYAOBOM AEATEILHOCTH B
LEJISAX COXPAHEHUS CBOETO
3710pOBbS U OKPYKAIOILIEH
MIPUPOJIHOMN CpeIbl; YUUTHI-
BaTh OMACHOCTb BO3JCHCTBUSA
Ha )KUBbIE OPraHU3MBbI OIpe-
JICJICHHBIX BEILIECTB, IOHUMAsI
CMBICII [TOKA3aTelNsl Mpeeib-
HOM J0ITyCTUMOW KOHIIEHTpA-
117051

OKO07

yMeeT coOoaaTh mpa-
BUJIa DKOJIOTHYECKH IIe-
Jeco00pa3HoOro TOBEJe-
HUS B OBITY U TPYAOBOI
JIEATEIRHOCTH B  IEIAX
COXPAaHEHUS CBOETO 370-
POBbsI M OKpY’)Karoleu
IIPUPOJHOMN CpEelbl; ydHu-
TBIBACT OMNACHOCTH BO3-
JICUCTBUS Ha KUBBIE Op-
TaHWU3MBbI OMPEACIICHHBIX
BCIIIECTB, IMOHHUMAET
CMBICJT TMOKazaTensl Mpe-
NEeILHOU JIONyCTUMOM
KOHIIEHTpaLUK1

Pazmen 6
Tema 6.1.

Pazgen 7
Tema 7.1.

Coo0Omenne

[IpakTruueckoe 3anstue Ne 14

- BJIQJETh CUCTEMON XUMUYE-
CKUX 3HAHUI, KOTOpas BKIIIO-
YyaeT: OCHOBOIIOJIararoIye
MOHSITHS:

MOHOMED, MOJIUMEP, BHICOKO-
MOJICKYJISIPHBIE COSTMHEHUS
- copMupOBaThH IPEICTAB-
JICHUS: O XUMHYECKOI1 co-
CTaBJAIOIIEH €CTECTBEHHOHA-
YYHOU KapTHHBI MUPA, POJIH
XUMUH B IO3HAHUU SIBJICHUM
IpUpobl, B OpMUPOBAHUH
MBILUIEHUS U KYJIbTYpPbI JINY-
HOCTH, €€ (YHKIIMOHAIbHOM
rPaMOTHOCTH, HEOOXOAUMOM
JUISl PEILIEHUS TPAKTHYECKUX
3a/1a4 U SKOJIOrMYecku 00oc-
HOBaHHOI'O OTHOLIEHHUS K
CBOEMY 3/I0POBBIO U IPUPO/I-
HOU cpene;

- YMETh aHAJIU3UPOBAThH XU-
MHYECKYIO0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX HC-
TOYHHUKOB (CPEJCTB MacCOBOM
uH(popmanuu, cetb UuTepuer
¥ Ipyrue)

[1K 4.1

- BJIQJICET CUCTEMOU XH-
MUYECKUX 3HAHUM, KOTO-
past BKIIFOYAeT: OCHOBO-
MOJIararoIIne MOHITHS
MOHOMED, TTOJIUMED, BbI-
COKOMOJIEKYJISIPHBIE CO-
CAMHEHUS

- IPaBUWJIbHO (HOPMUPYET
MIPEACTABJICHUS: O XUMHU-
YECKOW COCTABJISIOLIEH
€CTECTBEHHOHAY4YHOH
KapTHUHBI MUPA, POJIH
XUMUH B TIO3HAHUU SB-
JICHUH IPUPOABL, B Pop-
MHUPOBAHUHU MBIILICHUS
U KyJIbTYpbl TUYHOCTH,
ee QYHKIIHOHATHHOU
rpaMOTHOCTH, HE00XO-
JIUMOM 1T pELICHUS
MPAKTUYECKUX 3a7a4 U
9KOJIOTUYECKH 0OOCHO-
BAHHOTI'O OTHOIIECHHUS K
CBOEMY 37I0POBBIO 1
MIPUPOIHOM Cpesie;- yMe-
€T aHAJIM3UPOBATH XU-
MUYecKyro uHpopma-
U0, TTOTYyYaeMyIO 13
Pa3HBIX UICTOYHUKOB
(cpencTB MaccoBOM MH-
dbopmaruu, cetb UHTEp-
HET U Ipyrue)

Pasnen 1
Tema 1.2.

Pazgen 3
Tema 3.1.
Tema 3.2.

Pazmgen 4
Tema 4.2.
Tema 4.2.
Tema 4.3.
Tema 4.3.

Pazgen 5
Tema 5.1.

Paznen 6
Tema 6.1.
Pazgen 7
Tema 7.1.

[Ipaktuueckoe 3anstue Ne 3

[IpakTtrueckoe 3ausitue Ne 7
[Ipaktuueckoe 3anstue Ne 9

YceTHBI onpoc
IIpakTuueckoe 3ansTre Ne 12
VYceTHBII onpoc

CooOuieHue

[TpakTrueckoe 3ansTre Ne 13

YcTHBII onpoc

[Ipaktuyeckoe 3anstue Ne 14
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