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I[TOACHUTEJIbHA A 3AIINCKA

[Iporpamma o61mieo0pa3zoBaTeabHON Y4eOHON TUCIUIIIMHBI «XHMHS» IpeIHA3HAUCHA
JUIST U3YYCHHS] XUMHUU B KOJUICJDKE MPHU peaau3anuu o0pa3oBaTeNbHOW MPOTrpaMMBI CPETHETO
o0miero obpazoBaHusi B Ipeesax OCBOCHHS OCHOBHOM MHpo¢ecCHOHaIbHONW 00pa3oBaTeNbHOM
nporpamMMbl CITO 15.01.05 Cpapuuk (py4yHOW M YaCTMUYHO MEXAHU3MPOBAHHOW CBAapKU (Ha-
IJIaBKK ) Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus MPHU IMOJATOTOBKE KBATHU(PHUIIMPOBAHHBIX pado-
9HX, CITYKAIUX.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmiero oopa3oBaHus,
MPEIbSABISEMBIX K CTPYKTYpE, COACPKAHHUIO M PE3yJbTaTaM OCBOCHHS Y4eOHOM HCIUIUIMHBI
«Xumusa», ®IroC CIIO 15.01.05 Cpapumk (py4HOH M 4aCTUYHO MEXAHU3UPOBAHHOW CBapKHU
(HamIaBKK) B COOTBETCTBUH ¢ PekoMeHaanusIMu o opraHu3aluy MoJyuYeHus: CPeHEro 00IIero
o0pa3oBaHMs B Mpeaeax OCBOCHUSI 00pa30BaTEIbHBIX MPOrPaMM CPEeTHEro IpodecCuOHaTbHO-
ro oOpa3zoBaHus Ha 6a3e OCHOBHOI'O OOIIEro o0pa3oBaHus ¢ y4eToM TpeOoBaHMi (emeparbHbIX
rOCYJapCTBEHHBIX O00pPa30BaTENbHBIX CTAaHAAPTOB M IOJYyYaeMOH CIEIHaTbHOCTH CPEIHETO
po¢eCCHOHAITBHOTO 00pPa30BaHUS.

B mporpaMmy BKIIIOYEHO COJep)KaHWE, HAIpPaBICHHOE Ha (OPMHUPOBAHUE Y CTYICHTOB
KOMIIETEHIIMH, HeoOXoauMbIX s KadecTBeHHOro ocsoeHus OIIOIT CITIO na 06a3e OCHOBHOIO
o01iero oOpa3oBaHMA C MOJYYEHHEM CPEAHEr0 OOIIero 00pa3oBaHMS; IPOTPAMMBI MOITOTOBKH
kBannunpoBanHbix pabounx u cnyxkamux. (IIITKPC).

[TporpaMmMa MOXKET HCIIOIB30BATHCS APYTUMHU MPO(hEeCcCHOHATBHBIME 00pa30BaTeIbHBIMU
OpraHM3alMsIMH, PeaM3yIOUMMH 00pa30BaTeIbHYI0 MPOTrpaMMy CpeIHEro olIiero oopazoBa-
uus B npenenax ocsoerus OITOIT CIIO na 6a3e 0CHOBHOTO 00OIIEro 0Opa3oBaHUS MPOTPAMMEI
MOArOTOBKU KBaIM(puiimpoBaHHbIX pabounx u ciayxamux. (IIITKPC).



OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHATLIAHBI «XVUMMUSI»

XuMHS - 9TO HayKa O BELIECTBAX, UX COCTaBE M CTPOEHUH, CBOMCTBAaX M MPEBPALCHHSIX,
3HaYEHUU XUMHUYECKUX BEILECTB, MAaTEpHAJIOB U MPOLIECCOB B MPAKTUYECKOMN JEsITEIbHOCTH Ye-
JIOBEKa.

Copneprxanue o01e00pazoBaTeIbHON yueOHOM TUCIMITIIMHBI «XUMUs» HalpaBJIeHO HA ycC-
BOCHHE O0YYAIOLIMMHCS OCHOBHBIX MOHSATHH, 3aKOHOB M TEOPUN XUMHH; OBJIAJICHUE YMEHUSIMU
HaOJI0AaTh XUMUUECKUE SBJICHUS, IPOBOAUTh XUMHUYECKUI SKCIIEPUMEHT, IPOU3BOAUTE pacue-
Tl HA OCHOBE XUMHUYECKUX (hOPMYJI BELIECTB U YPABHEHUH XUMHUECKUX PEAKLIUH.

B nporecce u3ydeHus XuMuu y o0y4aromuxcs pa3BUBalOTCs IO3HABATEIbHbBIE HHTEPECH U
MHTEIJUICKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIbHBIE TPHOOPETEHUS 3HAHUH 110
XMMHU B COOTBETCTBUU C BO3HUKAIOIIUMH KU3HEHHBIMHU IIPOOJIEMaMHU, BOCIUTHIBAETCSA Oepex-
HO€ OTHOUICHHUS K MPHUPOJIe, TOHUMAHKE 3I0pPOBOr0 00pa3a *KHU3HU, HEOOXOIUMOCTH IpeTyIpe-
KJIEHUS SIBJICHUH, HAHOCSIIUX BpeJl 3/10pOBbIO U OKpysKarolien cpene. OHM 0CBauBarOT MPUEMBbI
IpPaMOTHOTO, OE30MAaCHOT0 UCIOJIH30BAHUS XMMUYECKUX BEIIECTB U MAaTEPUAIIOB, IPUMEH IEMbIX
B OBITY, CEJIBCKOM XO34HCTBE U Ha MPOU3BOICTBE.

B mpornecce u3ydeHHs XMMUAN TEOPETHUECKUE CBEIECHHS TOTOJHSIIOTCS IEMOHCTPAIHSIMH,
71a00paTOPHBIMM ONBITAMU U NMPAKTUYECKUMH 3aHATUSAMH. 3HAUUTEIbHOE MECTO OTBOJIUTCS XU-
MHUYECKOMY dKcnepuMeHTy. OH OTKPBIBAaET BO3ZMOXKHOCTH (POPMHUPOBATH Y OOYUAIOMIMXCS CIIe-
LUaJIbHbIE TPEAMETHbIE YMEHHs: paboTaTh C BEIECTBAMH, BBIIOJIHATH MPOCTbIE XMMHUYECKHE
OTIBITHI, YYUTh O€30MaCHOMY M 3KOJOTHMYECKH TPAMOTHOMY OOpallleHHIO C BEIIECTBAMH, MaTe-
pHagamMM U IpoleccamMy B ObITY M Ha TIPOU3BO/JICTBE.

B mpornecce n3ydeHnss XumMun BaxXHO (HOPMHUPOBATH MH()OPMAIIMOHHYIO KOMIIETEHTHOCTb
oOyuaromuxcs. [loaToMy nmpu opraHuzanuyu camMOCTOSTENbHOW paboThl HEOOXOAUMO aKIEHTH-
poBaTh BHUMaHHE 00y4aromuxcs Ha MOUCKe WH(POPMALUY B CPECTBaX MaccMenna, MiHTepHere,
y4eOHOI M CHelualbHON JUTepaType ¢ COOTBETCTBYIOIIUM O(GOPMIICHHUEM U NPEACTaBICHUEM
pe3yJIbTaToB.

N3yuenune o06meoOpa3oBaTenbHON y4eOHOM AMCHMIUIMHBL «XUMHS» 3aBepIlaeTcs
MOJABEACHUEM HTOTOB B (popme muddepeHIMpoBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOU
arrectauuu cryaeHToB B mporecce ocBoeHus OIIOIT CITO ¢ nomydeHuneMm cpenHero oouiero
obpazoBanus (IIIIKPC).



1. HACHOPT PABOYEM IPOI' PAMMBI YYEBHOM JUCIHUTIJIIMHBI
Xumus

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[TporpamMma y4eOHOW TUCIUIUIMHBI SBIISETCS YAaCTHIO MPOTPaMMbl MOJITOTOBKH CIICIIUATHCTOB
cpennero 3BeHa (IITIKPC) B coorBercTBUM ¢ PI'OC cpeanero obmero odpazosanust CIIO no nmpodec-
cur 15.01.05 Capuik (py4HOW W YaCTUYHO MEXAHM3MPOBAHHOW CBapKH (HAILIABKH), BXOMSAIICH B
cocTaB yKpymHeHHo# rpynisl npodeccuii 15.00.00 MAITMHOCTPOEHUE

1.2. MecTo y4eOHOI TUCHUILIMHBI B CTPYKTYpPe OCHOBHOI MpogeccuoHaIbHOIi 00pa3oBaTe/IbHOI
NPOrpaMMbI:

Bxomut B coctaB o0mux 00s3aTeNbHBIX Ul OCBOEHUS 0011€00pa30BaTeIbHbIX JUCLUIUIMH 110
BceM npopwrsim CIIO, u3 mpeamernoii odmnactu «EcrectBennsie Hayknm» PI'OC cpeanero obiero
oOpa3oBaHus.

1.3. Heau u 3a1a4u y4eOHOIl THCHUILUIMHBI — TPeOOBAaHUSl K pe3yJbTaTaM OCBOeHHUsI y4eOHOii
AUCUMILIUHBI:

CopepxaHue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha TOCTHIKEHUE CIICAYIOINX LIeIeH:

- dopmupoBaHue y 00y4aromuXcs YMEHHUS OLEHHBAaTh 3HAYMMOCTb XMMHUYECKOI'O 3HAHUS JUIS
KaX/I0T0 YeJIOBEKa,

— (dopMupoBaHue y 00y4aroIUXCs LIETOCTHOTO MPEACTABIECHUS O MUPE U POJIM XMMHU B CO3/a-
HUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MUPA; YMEHHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKpy>Karoliel JelCTBUTENIbHOCTU: INPUPOAHOM, COLMAIbHOM, KYJIbTYPHOM, TEXHUYECKOH cpeabl, —
WCIOJIB3YS ISl 3TOr0 XMMUYECKUE 3HAHUS;

- pa3BuUTHE y 00y4aroIMXCsl YMEHUN paziauyuaTh (akTbl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BbI-
BOJIbl, BUJIETh UX CBSI3b C KPUTEPUSMH OLIEHOK M CBSI3b KPUTEPUEB C ONPEAEICHHON CUCTEMON LIEHHO-
creid, popMyIMpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

- npuoOpeTeHre 00ydarolMMUCS ONbITa pa3HOOOpa3HON AEATeNbHOCTH, MO3HAHUS M CaMOIIo-
3HAHUS; KIIOYEBBIX HABBIKOB, UMEIOIMX YHUBEPCAIIbHOE 3HaUEHUE JJIs Pa3IMYHbIX BUJIOB JESATEIbHO-
CTU (HaBBIKOB peLIeHHs MPOoOJIeM, IPUHATHS PEeLIeHUH, OUCKa, aHalIn3a 1 00paboTku MHpOpMaluy,
KOMMYHHMKATHUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA, OE30MACHOTO OOpAaIEHUS C Be-
IIECTBAaMH B [TOBCETHEBHOM JKU3HN).

OcBoeHue cosiepkaHns yueOHOW TUCIMILTMHBI « XUMHUSI», 00eCieunBaeT JOCTH)KEHHUE CTYIEHTaMU
CIIENYIOIUX PE3YJIbTATOB!

. JIMYHOCTHBIX:

- YyBCTBO FOPJOCTU U YBaXXCHMsI K UCTOPUU U JOCTH)KEHHUSM OTEUECTBEHHONW XMMHYECKON Hay-
KH; XMMUYECKH IPaMOTHOE MOBEJICHUE B MPO(GECCUOHAIBHON NeATEIbHOCTH U B OBITY IpU OOpallieHUH
C XUMUYECKUMHU BEIIECTBaMU, MaTepHallaMy U IPOLECCaMH;

- TOTOBHOCTh K IMPOAOJDKEHUIO 00pa30BaHMs M MOBBIMICHHUS KBaTM(UKALUU B U30paHHOI mpo-
(beccroHaTbHOMN AEATEIBHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM XUMUUECKUX KOMIETEHIUH B 3TOM;

- YMEHHE HCIIONb30BaTh JOCTUKEHHUSI COBPEMEHHON XMMHUYECKONW HAyKU U XUMHYECKHX TE€XHO-
JIOTUH JJI TOBBILIEHHUSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHsI B BbIOpaHHON MpodeccuoHalb-
HOM J1eATENbHOCTH;

. MeTanpeIMeTHbIX:

- WCIIOJIb30BAaHUE PA3JIMYHBIX BUAOB MO3HABATEIBHON NEATEIBHOCTH U OCHOBHBIX MHTEJUIEKTY-
aJIbHBIX Omepaiuil (MOCTaHOBKH 3a/1aud, (OpMYIMPOBAHUS TUIIOTE3, aHAJIM3a U CUHTE3a, CPABHEHUS,
000011IeHNs], CUCTEMAaTH3aI1H, BBISIBJICHHS IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, MOMCKa aHaJIoroB, (op-
MYJIMPOBAaHHUS BBIBOJOB) JJIsl PEIICHUs MOCTAaBICHHOMN 3a/ayl, IPUMEHEHUE OCHOBHBIX METOJOB IIO-
3HaHUA (HaOJIOCHUS, HAYYHOTO SKCIIEPUMEHTA) JJIsl U3YUYEHUS PA3JINYHBIX CTOPOH XUMUYECKUX 00B-
€KTOB M IPOLIECCOB, ¢ KOTOPHIMH BO3HHKAET HEOOXOJMMOCTHb CTAJIKUBAThCS B MPOQECCHOHATBHOMN
chepe;

- UCIOJIb30BaHUE PA3TUYHBIX WCTOYHHUKOB JUJISl TIOJYYEHHUS XMMHUYECKONH MH(pOpMAIUU, YMEHUE
OLIEHUTH €€ JIOCTOBEPHOCTH JIJIs IOCTUIKEHHUS XOPOILINX PE3yJIbTaTOB B MpoecCHOHAbHOU cdepe;



° HNpeaAMETHBIX:

- c(hOpMUPOBAHHOCTH MPECTABICHUN O MECTe XMMHUU B COBPEMEHHOW HAYYHOW KapTHHE MHPA;
MOHMMAaHHUE POJM XUMHUU B (OPMHUPOBAHUU KpPYyro3opa M (PyHKIIMOHAIHHOW I'PaMOTHOCTH Ye€JIOBEKa
AJIg PCIICHUS MMPAKTUYCCKUX 3adaY,
- BJIa/ICHE OCHOBOIIOJNATAIOUIMMH XUMHUYECKUMU MOHATUSMHU, TEOPUSIMH, 3aKOHAMHU U 3aKOHO-
MEPHOCTSIMU; YBEPEHHOE IM0JIb30BAHUE XUMHUYECKON TEPMUHOJIOTHUEH 1 CUMBOJIHUKOIA;

- BJIaACHUC OCHOBHBIMHU MCTOJdMH HAYYHOI'O IMO3HAHHA, UCIIOJB3YCMBIMU B XUMHMU! Ha6moz[e-
HUEM, OINMCaHUEM, W3MEpPEHHUEM, SKCIIEPUMEHTOM; yMeHHe o0pabaThiBaTh, OOBACHATH PE3yJIbTAThl
MMPOBCACHHBIX OIIBITOB WU J€JAaTb BBIBOJbI; TOTOBHOCTH U CIIOCOOHOCTH IMPUMCHATb MCTOAbI ITO3HAHUA
[IPU PELICHUN TPAKTHUECKUX 3aau;
- C(bOpMI/IpOBaHHOCTb YMCHHA JaBaThb KOJIMYCCTBCHHLIC OLICHKU U NPOU3BOJAUTL PACUCTHI 110 XHU-
MHUYECKUM (POpPMYIJIaM U YpaBHEHHSIM;
- BJIa/ICHUE TIPABUJIAMU TEXHUKU O€30MaCHOCTH MPHU UCIIOIb30BAHUM XUMHUUECKHUX BEIIECTB;

- c(OpMHUPOBAHHOCTH COOCTBEHHON MO3MIIMU 11O OTHOIIEHUIO K XMMHUYECKON MH(pOpMaIuu, mo-
JTy4yaeMoOU U3 pa3HbIX UCTOYHHUKOB.

1.4. Ilnanupyemble pe3yabTaThl OCBOeHHMS 0011e00pa30BaTebHONH NUCHHUILUIMHBI B COOT-

BercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Kox v HanumenoBa-
HHe (popMupyeMbIX
KOMIIeTeHIN

HJ'IaHI/IpyeMLIe PE3yJbTATHI OCBOCHUA TUCIHUIIJIMHBI

Oﬁume1

,Z[ﬂcuﬂn.lmﬂapHble2

OK 01. BeiOupats
CIIOCOOBI PEIICHUS
3as1a4 nmpodeccuo-
HAJIBHOM JIeSITeIbHO-
CTU TIPUMEHUTEIBHO K
pa3IMYHBIM KOHTEK-
cram

B wactu Tpyaosoro Boc-
NUTAHUA:

- TOTOBHOCTb K Tpynay,
OCO3HAaHUE LIEHHOCTU Mac-
TEpCTBa, TPpyAoIto0ue;

- TOTOBHOCTb K aKTHUBHOU

NEATEIBHOCTH  TEXHOJIOTH-
YeCKOl W COLMAJIbHOM Ha-
IIPABJIEHHOCTH, CIoco0-

HOCTh HMHHIIMUPOBATH, ILIa-
HUPOBATh U CaMOCTOSTEIb-
HO BBINIOJIHATH TaKyl Jesi-
TEITBHOCTB;

- HHTEpPEC K Pa3IMYHBIM
chepam mpodeccruoHaTbHON
JESITENIbHOCTH,

OBianeHue yHHUBepCalb-
HBIMH Y4YeOHbIMH MO3HA-
BaTC¢JIbHbBIMU I[eﬁCTBHﬂ-
MH:

a) 0a3oBble JOTHYeCKHe
AEeMCTBUA:

- CaMOCTOSITENbHO (HopMy-
JTUPOBaTh M aKTyaJIH3UpPO-
BaTh MpoOJIeMy, paccMaTpu-
BaTh €€ BCECTOPOHHE;

- BIIQJETh CUCTEMOM XMMHUYCCKUX 3HAHUM, KO-
TOpasi BKJIFOYAET: OCHOBOIIOJIATAIOLIME IOHS-
TS (XUMHYECKHH 3JIEMEHT, aTOM, JJIEKTPOH-
Has 00o0JiouKa aToma, s-, p-, d-3JEKTPOHHBIC
opOUTamM aTOMOB, HMOH, MOJEKYJa, BaJIEHT-
HOCTb, OJJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIJICHUS, XUMHYECKasl CBSI3b, MOJIb, MOJISIP-
Hasi Macca, MOJISIPHBIM 00beM, YTIepOaHbIN
CKeJIeT, (YyHKIMOHaIbHasg TpYyIa, paauKal,
U30MEPUS, H30MEPBI, TOMOJIOTUYECKUU PALI,
TOMOJIOTH, YTJIEBOJAOPOABI, KUCIOPOJI- U a30T-
coJiepKallie COeJUHEHUs, OMOJIOrMYECKH aK-
TUBHbIE BellecTBa (YIJIEBOABI, XKUPbI, OCIKH),
MOHOMEp, NOJIMMEP, CTPYKTYPHOE 3BEHO, BbI-
COKOMOJIEKYJISIDHBIE COEIMHEHHUSI, KPUCTAILIN-
YyecKasl pelleTKa, TUIIBI XUMUYECKUX PEeaKkluin
(OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE,  JK30-U
SHAOTEPMHUUYECKUE, PEaAKIMH HOHHOTO OOMe-
Ha), pPacTBOp, 3JEKTPOIMUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJUTHAYECKAs JIUCCOLIMALNS, OKHUCIIU-
T€JIb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON
peaKIi, XUMUYECKOE PABHOBECHUE), TEOPUH U
3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHUS Op-
rannyeckux BemectB A.M. byrnepoBa, Teo-
pus BIEKTPOJIUTUYECKON JUCCOLMAIUH, Ie-
puoanueckuii 3akoH /[.M. MenneneeBa, 3aKk0H

1 o
Yka3pIBarOTCA JIMYHOCTHRIE U MeTanpenMeTHble pe3ynsTatsl u3 PI'OC COO (B mocuenuet penakiwm ot 12.08.2022) B
OTraroyibHO# Gopme, popmupyembie 001Ie00pa30BaTENHHON JUCIUATUTHHO W

I[I/ICIII/IHJ'II/IHapHI)IC (HpCZIMCTHLIC) PE3YyJIbTAaThl YKa3bIBaOTCA B COOTBETCTBUU C MCTO,Z[I/IKOﬁ npenoaaBaHusd JUCHUIIIIMHBI
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- yCTaHaBIUBATh CYIIECT-
BEHHBIM MPU3HAK HJIU OCHO-
BaHUsS Ui CpaBHEHUS,
kinaccuukanuu u 00001IIe-
HUS;

- OompeneNATh Ienu  Jes-
TEIhHOCTH, 3aJlaBaTh TMapa-
METpPBI U KPUTEPUH HX JIOC-
THOKEHUS,

- BBIIBJIIATH 3aKOHOMEPHO-
CTH U MIPOTUBOpPEYHS B pac-
CMaTpPUBACMBIX SBJICHUSX;

- BHOCUTh KOPPECKTHBBHI B
JIEATENHHOCTh,  OLIEHUBATh
COOTBETCTBUE PE3yJIbTaTOB

LEJsIM, OIICHHBATh PHCKH
MOCJIEACTBUMA  JIeATEIILHO-
CTH;

- pasBuBaTb KpeaTUBHOE

MBIIIJICHUE TIpU PEHICHUU
JKU3HEHHBIX TTPOOJIeM
0) 0a3oBbBIE HCccaen0Ba-
TeJbCKHe AeldcTBUs:
- BJaJIeTh HaBBIKAMU YyueO-
HO-HCCIICA0BATEIIHCKOM u

HPOCKTHOW  JeATEIBHOCTH,
HaBBbIKAMU paspelieHus
npobiewm;

- BBISIBJISATH MMPUIUHHO-

CJIE/ICTBEHHBIE CBSI3U M aK-
Tyallu3UpoBaTh 3a7ayy, Bbl-
JIBUTaTh THUIIOTE3Yy €€ pelle-
HUS, HaXOIUTh apryMEHTbI
JUIsL JTOKa3aTelbCTBa CBOUX
YTBEPKJICHHM, 3a/1aBaTh Ia-
pamMeTpel U KpUTEpPUM pe-
ICHHUS;

- AHAJIM3UPOBATh IOJTYYECH-
HbI€ B XOJI€ pElICHUs 3aja-
4YM pe3yJbTaThl, KpUTHUYECKH
OLICHMBAaThb UX JOCTOBEp-
HOCTb, IPOTHO3UPOBATh M3-
MEHEHHE B HOBBIX YCIIOBH-
AX;

- YMETh MEePEHOCUTH 3HAHUS
B II0O3HABATEJIbHYIO U IIpaK-
TUYECKYI0 O0JIaCTH KHU3HE-
JIESTEIIBHOCTH;

- yMeTb HHTErpUpOBAThH
3HaHMA U3 pasHbIX Npel-
METHBIX 001aCTEN;

- BBIIBUTaTb HOBBIE HUJIEH,
Ipe/UlaraTb  OpUrHHAJIBHBIE

COXpPAHEHHUSI MAacChl), 3aKOHOMEPHOCTH, CUM-
BOJIMYECKUN S3BIK XUMHUH, (AKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOTYyYEHUU U
0€30MacHOM HCMOJIb30BaHUN BKHEUIINX He-
OPraHMYECKUX M OPraHUYECKUX BEIIECTB B
OBITY M MPAKTUYECKOM AEATEeIbHOCTU YelIOBe-
Ka;

- YMETh BBISABJIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBS3b U3YUCHHBIX MOHSATUHN, TPUMEHSTh
COOTBETCTBYIOILIME MOHSATUS IPU OINHUCAHUU
CTPOCHHUSI U CBOMCTB HEOPTaHMUECKUX U Opra-
HUYECKHUX BEIECTB U UX MPEBPALICHHI; BbISB-
JSTh B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C MO-
HATUSIMU U TPEJCTABICHUSMU JIPYTUX €CTECT-
BEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCHOJB30BaTh HAUMEHOBAHUSI XUMU-
YECKUX COCIMHEHHN MEXIyHapOIHOTO CO03a
TEOPETUYECKONH M MPUKIATHOW XUMUU U TPH-
BUAJIbHBIE Ha3BaHUSl BAXXHEHIIUX BEIIECTB
(3THIICH, aleTWIICH, TMIEpUH, ¢eHoi, ¢op-
MaJbJCeTUl, YKCyCHasl KUCJIOTa, TJIUIIMH, yrap-
HBII ra3, YIJIEKUCIbIM ras3, aMMuak, ramieHas
W3BECTh, HETAIlIeHas] U3BECTh, MUTHEBAS COJA U
JIPYTUX), COCTaBIATH (OPMYJIbl HEOpraHH4e-
CKMX W OpPraHWYECKUX BEIIECTB, YpPAaBHECHHS
XUMHUYECKHUX DPEaKIHii, OOBSICHATh UX CMBICI;
MOATBEPXKIATh  XapaKTEepPHbIE  XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU 3KC-
MEPUMEHTAMU U 3aMKCSIMU YPAaBHCHUM XUMH-
YECKHUX PEeaKlnii;

- YMETh YCTaHaBIUBATh MPHUHAIICIKHOCTH
M3YYEHHBIX HEOPTaHMYECKUX U OPraHMYECKUX
BEILIECTB K OMpPEAENIEHHBIM Kjaccam MU TPYII-
1aM COEJIMHEHUM, XapaKTepU30BaTh UX COCTAB
U BaXKHEWINHME CBOWCTBA; OMNPEIECTATh BHJIbI
XUMHYECKHX CBs3€il (KOBalleHTHas, MOHHAasi,
MeTaJuTH4ecKasi, BOJOPOJIHAS ), TUIIBI KPUCTAJI-
JMYECKHUX PEIIeTOK BEIIeCTB; KiIacCUu(DUIIUPO-
BaTh XUMHUUYECKHUE PEAKITUH;

- chopMUPOBaTh TPEICTABICHUS: O XHUMHUE-
CKOM COCTaBJISIIOLIEN €CTECTBEHHOHAYYHOUN
KapTUHBI MHUpA, POJIM XUMHUU B MO3HAHUU SIB-
JICHUW TPUPOIbI, B (POPMUPOBAHUHU MBIIILIE-
HUS U KyJIbTYPBI JTUYHOCTH, €€ (DYHKIIMOHAb-
HOW TPaMOTHOCTH, HEOOXOIUMOM IJisi perie-
HUSI TPAKTUYECKUX 3a/ad U DKOJIOTHYECKHU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3710pO-
BbIO U IIPUPOJHOU CpeLE;

- YMETh MPOBOAWTH PACUETHl M0 XUMHUUYECKUM
(dbopMyliaM M ypaBHEHUSM XHUMHUYECKUX peak-
UM C UCTIOJIb30BAaHUEM (PU3NUYECKUX BEJIMYNH,
XapaKTEePU3YIOUIUX BEIIECTBA C KOJUYECTBEH-
HOW CTOPOHBI: MAacchl, 00bemMa (HOpMaJIbHbBIC

8




MOAXOMbI U PEIICHHUS;
- CITOCOOHOCTB UX HCIIO/b-
30BaHUs B ITO3HABATEIIHLHOM
Y COLMAJIBHOM MPAKTUKE

yCIIOBUS) ra3oB, KOJWYECTBAa BELIECTBA; HC-
[0JIb30BAaTh CUCTEMHBIE XMMHWYECKUE 3HAHUSA
JUISL TIPUHSATHUS PELICHUH B KOHKPETHBIX KHU3-
HEHHBIX CUTyalUsX, CBA3aHHBIX C BELECTBAMHU
U UX IPUMEHEHUEM

OK 02. Mcnonr3oBaTh
COBpEMEHHBIE CpeJi-
CTBa MOMCKA, aHAJIH3a
Y MHTEPIpeTalun
nHpopMaIuy U UH-
(dhopMaImoHHbBIE TEX-
HOJIOTHH JIJIS1 BBITIOJI-
HEeHUs 3a7a4 npodec-
CHOHAIILHOU JIeSTEIb-
HOCTH

B o0GaacTtu nmeHHocTHM Ha-
YYHOTO MO3HAHMS:

- chopMUpPOBAaHHOCTH MHUPO-
BO33pPEHUS, COOTBETCTBYIO-
IIETO COBPEMEHHOMY YpOB-
HIO Pa3BUTUS HAyKd M 00-
IIECTBEHHON MPAaKTHKH, OC-
HOBAaHHOTO Ha  JUaJore
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHHE SI3bI-

KOBOM W  YHUTATEIbCKOH
KyJIbTYpbl ~Kak CpeJICTBa
B3aNMOJECHCTBUA MEXIY

JIOJIbMU U [T0O3HAHUS MUPA;
- OCO3HaHHUE ILICHHOCTH Ha-
YYHOU JI€ATEIBHOCTH, TIO-
TOBHOCTb OCYILIECTBIIATh
IIPOEKTHYI0O M HCCIel0Ba-
TENbCKYIO JEeATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE;
Osnajgenne yHHBepcaib-
HbIMM Y4eOHBIMHU IIO3Ha-
BaTeJIbHBIMH  /ICHCTBHA-
MH:

B) padora ¢ wuHopmanu-
eii:

- BJIAJIETh HaBBIKAMH IIOJIY-
yeHus: MHOpMaLUU U3 HC-
TOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTB-
JATh TIOUCK, aHAJU3, CUCTe-
MaTH3allMi0 U HMHTEpIpeTa-
U0 UHpOpMalUU pa3iny-
HBIX BUIOB U GOpM TIpel-
CTaBJICHHUS;

- co3JaBaTh TEKCThl B pa3-
JUYHBIX opMaTax ¢ yueTom
Ha3Ha4YeHHs] MHPOpMaLUU U
LIEJIEBOM ayTUTOPUHU, BBHIOH-
pas onTUMaNbHYIO (GopMy
IIPEJICTaBICHUS. U BHU3yasu-
3alluu;

- OLEHHUBaTh JIOCTOBEp-
HOCTb, JIETMTUMHOCTb WH-
¢dopmanuu, ee COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-

- YMETh IUIAHUPOBATh U BBINOJHATH XHUMHYE-
CKHMI 3KCIEepUMEHT (MpeBpalleHus OpraHuye-
CKHUX BELIECTB MpPH HArpeBaHUU, MOJIy4yeHUE
STWIEHA U U3yYEHHUE €r0 CBOMCTB, KaUE€CTBEH-
HBbI€ PEaKIMK Ha albJeTubl, KpaxMai, yKCyc-
HYI0 KHCJIOTY; A€HaTypauus OelIKoB IpHU Ha-
IPEBaHUU, I[BETHbIC PEaKIMH OEIKOB; MPOBO-
JUTh PEaKkIi MOHHOTO OOMEHa, ONpENeisTh
Cpely BOAHBIX PacTBOPOB, KaUYECTBEHHBIE pe-
aKuuu Ha cynbdar-, KapOOHAT- U XJIOPUA-
AQHUOHBI, HA KAaTHOH aMMOHHUS; peIIaTh JKCIie-
pUMEHTaJIbHBIE 3a7auu 1o TeMaMm "MeTaybr"
u "HemeTamel") B COOTBETCTBUU C TIPaBUIAMHU
TEXHUKH O€30MacCHOCTH IpU OOpallleHuu C
BEIIECTBAMH U JIa0OpAaTOPHBIM 000pPYAOBaHU-
€M; TPEJCTABIATh PE3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOILIUX peakuuid u (GopMyaupo-
BaTh BHIBOJIbI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHAJIU3UPOBATH XUMHUYECKYIO HHPOP-
MAIHIo, MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB
(cpencTB MaccoBoil mH(popmauuu, cetb MH-
TEPHET U JAPYyTHue);

- BJIAJIETh OCHOBHBIMH METOJIaMH HAYy4YHOTO
MO3HAHMS BEIIECTB U XMMHUYECKUX SBIICHUUN
(HaOmroneHue, U3MepeHue, IKCIEPUMEHT, MO-
NEIMPOBAHUE);

- YMETh MPOBOAHUTH PACUETHI M0 XUMUUYECKHUM
(dbopMylaM M ypaBHEHUSM XHUMHUYECKUX peak-
UM C UCTIOJIb30BAaHUEM (PU3UUYECKUX BEJIMYUH,
XapaKTEePU3YIOUIUX BEIIECTBA C KOJUYECTBEH-
HOM CTOpPOHBI: Macchl, o0beMa (HOpMajbHbIE
yCIIOBUS) Ta30B, KOJNUYECTBAa BEIIECTBA; HC-
MOJIb30BaTh CHCTEMHBIE XMMHYECKUE 3HAHUS
JUISL TIPUHSTHS PEIICHUN B KOHKPETHBIX >KU3-
HEHHBIX CUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH
Y UX MIPUMEHEHUEM




TUYECKUM HOPMaM;
- HCIIOJIb30BaTh CpEJICTBA
UHPOPMALIMOHHBIX U KOM-
MYHUKAIIMOHHBIX TEXHOJIO-
TUil B pEIICHUH KOTHUTHUB-
HBIX, KOMMYHHUKATUBHBIX W
OpPraHU3alMOHHBIX 337134 C
cobmoeHreM TpeOoBaHUI
PrOHOMUKH, TEXHUKU
0€30MacHOCTH, THTHCHBI,
pecypcocOepexeHus, mpa-
BOBBIX M 3THYECKHX HOPM,
HOpM MH(POPMALIMOHHOM
0€30IacHOCTH;

- BJIaJIETh HaBbIKAMH PACIIO-
3HaBaHWS W 3alUThI NH-
¢dopmanmu, nHGOpMAITOH-
HOU 0€30IaCHOCTH JINYHO-
CTH,

OK 04. DddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTH-
BE M KOMaH/E

- TOTOBHOCTb K CaMOpa3BHU-
THIO, CaMOCTOATCIIBHOCTH H

CaMOOIIpEIeNICHUIO;
-OBJIaJICHUE HaBbIKaMU
yueOHo-

HCCIIEN0BATENBbCKOM,  IIPO-

€KTHOM U COUMAJIbHON Aes-
TEIHbHOCTH;

Osnajgenne yHHBepcaib-
HBIMH KOMMYHHUKATHB-
HBIMH JeHCTBUSIMU:

0) coBMecTHasi  jesiTelIb-
HOCTb!

- TIOHUMATh U UCTOJB30BaTh
MpEUMYyIleCTBAa KOMAaHIHOM
Y MHIUBHUYyaJIbHOM paboTHI;
- NPUHUMATH LIEJIU COBMeE-
CTHOU JEATEIbHOCTH, Opra-
HU30BBIBaTh U KOOPJAUHUPO-
BaTb JEHCTBHUA IIO €€ JOC-
TUKEHHUIO: COCTABJIATH IJIaH
JIEHCTBH, paclpenenarb
poJM C yYETOM MHEHHM
YYaCTHUKOB OOCYXJIaTh pe-
3yJbTaThl COBMECTHOH pa-
OOTEHI;

- KOOpPAMHHUPOBATb U BHI-
MOJTHATH PabOTy B YCIOBUSAX
peanbHOro, BUPTYaJIbHOTO U
KOMOMHHMpPOBAaHHOTO  B3au-
MOJICHCTBUS;

- OCYILECTBJISATh MO3UTHUB-
HOE CTpaTeruyeckoe IoBe-
JICHUE B PA3JIMYHBIX CUTya-

- YyMETh IUIAHUPOBATh U BBIIOJIHATH XMUMHYE-
CKUH IKCIIEPUMEHT (IpeBpallleHus OpraHuye-
CKMX BELIECTB NPU HArpeBaHUH, HOJIYy4YECHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, Kau€CTBEH-
HbI€ pEaKIMM Ha aJlbJETruabl, KpaxMall, YKCyc-
HYIO KUCJIOTY; JI€HaTypauus OelKOB MpU Ha-
I'pEBaHMM, L[BETHbIE PEAaKLMU OEIKOB; IPOBO-
JUTh PEAaKIMM MOHHOTO OOMEHa, OINpeAeisiTh
Cpelly BOAHBIX PacTBOPOB, KaUECTBEHHBIE pe-
aKkuMM Ha cynbdar-, kapOOHAaT- U XJIOPHI-
AQHUOHBI, HA KaTHOH aMMOHHUS; PEIIaTh dKCIIe-
pUMEHTAaJIbHBIE 3a7auu 1o TeMaMm "MeTaysr"
u "Hemeransbl") B COOTBETCTBUM C IPaBUIAMU
TEXHUKH O€30MacHOCTH MpHu OOpallleHuu ¢
BEIleCTBAMM U J1a0OpaTOPHBIM 000pYyIOBaHU-
€M; MpEeJCTaBIATh Pe3yabTaTbl XMMHUYECKOTO
JKCHEpUMEHTa B (OpMe 3almucH ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid u (GopMyaupo-
BaTh BBIBOJIbI HA OCHOBE ITHUX PE3YyJIbTATOB
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nusax, MposABJIATH TBOPYCCT-
BO U BOOOpakeHHE, OBITh
WHUIIMAaTUBHbBIM
OBJiaeHue yHUBepPCAJIb-
HBIMH  PeryJSATHBHBIMH
JeHCTBUSIMH:

r) NpuHATHE cedA M apy-
TUX JIOJeH:

- IpUHUMAaTb MOTHBBLI U ap-
TYMEHTBl JpYTuX JIoAe
MpU  aHaJIU3€ pe3yJIbTaTOB
JESITEIIbHOCTH;

- TIpU3HABaTh CBOE MPABO H
IpaBo Jpyrux JroJeil Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
IMOHUMATb MUD C IMO3ULUHN
JPYTOro YeI0BEKa;

OK 07. CopneiictBo-
BaTh COXPAHEHUIO OK-
py>Karoleu cpenbl,
pecypcocOepekeHuro,
MPUMEHSTH 3HaHUS 00
U3MEHEHHUH KJIMMara,
MPUHITUIIBI OepekKITH-
BOTO IIPOM3BO/ICTBA,
3¢ (HEeKTHBHO JCHUCT-
BOBAaTh B YpE3BBIYAN-
HBIX CUTYaIUsIX

B o0aacTu 3Ko0J10rHYECKO-
ro BOCIIUTAHUA:

- c(opMHpPOBAaHHOCTH 3KO-
JIOTUYECKOU KYJIBTYpHbI, MO-
HUMaHHE BJIUSHHUS  COLH-
aJIbHO-3KOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE
MPUPOJHON M COLMAIBHON
cpenbl, OCO3HAHUE TII00AIb-
HOTO XapakTepa 3KOJIOrHue-
CKUX Mpobiem;

- IUJIAHUPOBaHUE M OCYyIIe-
CTBJICHME JECUCTBUH B OK-
py’Karolle cpeae Ha OCHO-
BE 3HAHMSA LEJIEH YyCTOWYH-
BOT'O Pa3BUTHUSI YEJIOBEUECT-
BQ;

AKTHUBHOE HEIpUATUE JIEH-
CTBUH, NPHUHOCIUIUX Bpe.
OKpYXKarolIleH cpee;

- YMEHHE NPOTHO3UPOBATh
HeONIaronpusITHbIE SKOJOTHU-
YECKUE MOCIIEICTBUSA Tpea-
MPUHUMAEMBIX  JICHCTBHIA,
Mpea0TBpaIiaTh ux;

- pacHIMpeHHe OmbITa Aes-
TEJIBHOCTH  3KOJIOTUYECKOMN

HaIpaBJIEHHOCTH;
-OBJIaJICHHE HaBBIKAMH
yueOHo-

HCCIIEIOBATENIbCKOM,  TPO-

€KTHOM W COLMAJILHOU Jes-
TEILHOCTHU

- cOpMHpOBATH TMPEJCTABICHUSI: O XHUMUYE-
CKOM COCTaBIIIIOIIEH €CTECTBEHHOHAYYHOHN
KapTHUHBl MHMpA, POJIM XMUMHH B MO3HAHUU SIB-
JeHUH Tpupozabl, B (POPMUPOBAHUM MBbIIILJIE-
HUS U KYJIBTYpPBI JUYHOCTH, €€ (PyHKIIMOHATb-
HOW TPaMOTHOCTH, HEOOXOJUMOHM JuIs perie-
HUS TPAKTHYECKUX 33Ja4 M OKOJOTMYECKHU
00OCHOBAHHOT'O OTHOILIEHMSI K CBOEMY 3J10pO-
BBIO U IIPUPOJHON CPEE;

- yMeTh coOJdI0/1aTh MpaBHJIa HKOJOTHYECKU
1enecoo0pa3Horo MoBeIeHUs B ObITY U TPYAO-
BOM JCATENBHOCTH B LIEIAX COXPAaHEHUS CBO-
€ro 3J0pOBbs W OKPYKAIOLIEH IPUPOIHOMN
CpEeJbl; YUUTHIBATh ONIACHOCTDH BO3JEHCTBUS Ha
JKUBBIC OPTraHMU3MBbl OIPECIICHHBIX BEIIECTB,
IIOHMMasl CMBICJ ITOKa3aTess MPENEIbHOU J0-
IIYCTUMOM KOHIIEHTpaIuu

IIK 1.5. IIpoBoauTh
KOHTPOJIb COOpaHHBIX

-CITOCOOHOCTH ¥ TOTOBHOCTD

-copMHUpPOBATH YMEHUS, TPUMEHSTH 3HAHUS
JUTs1 OOBSICHEHHSI pa3HOOOPA3HBIX SIBICHUN U
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3JIEMEHTOB KOHCT-
PYKIMH (M31EIHH,
y37I0B, JeTalieil) Ha
COOTBETCTBHE I'e0-
METPUUYECKUX pazMe-
POB TpebOBaHUAM
KOHCTPYKTOPCKOH U
IIPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM J10-
KyMEHTAIUHU 110 CBap-
KeE.

K CaMOCTOSITEJIbHOMY IIOHC-
Ky METOJIOB PELIEHUs IpaK-
TUYECKUX 3aJa4, NpUMEHe-
HUIO Ppa3IM4YHbIX METOJIOB
MO3HAHUS

MPOIIECCOB
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2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Bup yuedHoii padoTbl O0bem
4acoB
MakcumanbHas yyeOHasi Harpy3ka (Bcero) 78
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 74
B TOM YHCIIE:
nmabopaTopHbIE paOOTHI 26
MIPAKTUYECKHE 3aHATUS 12
IIpodeccnoHATBbHO-OPMEHTHPOBAHHOE COJepKaHue (CoaeprkaHue MpH- 4
KJIATHOT0 MO/1YJIfA)
HroroBasi arrecranus B hopme nudhepeHINPOBAHHOTO 3a4eTa 4
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2.2. TeMaTn4yecKMii IJIAH U COJAePKAHME YUEOHON TUCUMITIMHBI « XMMHUS»

HaumenoBanue Conep:kanue y4eOHOro MaTepuaJa, JadopaTopHble padOThI M MPAKTHYECKUE 3aAHATHS, Oo0bem dopmu-
pa3aesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yuauxcs, KypcoBasi padora (IpoeKT) 4acoB pyembie
KOMIIe-
TEHINH
1 2 3 4
Pa3nes 1. OcHOBBI cTpOEHUS! 4
BelllecTBA
Tema 1.1. Ctpoenue aToMoB Coaepixanue yueOHOro MaTepuasa 2 OK 01
XUMHUYCCKHUX JICMCHTOB 1 1 | CoBpemenHast MOJIENIb CTPOCHUSI aToMa. DJIEKTpOHHAsi KoHpurypamus aroma. Kimaccudu-
MPUPO/Ia XUMUYCCKOM CBA3H Kalisi XMMHUYECKUX DJIEMEHTOB (s-, P-, d-amemenThl). OCHOBHOE M BO30YXKICHHBIE CO-
CTOSIHUSI aTOMOB. BasieHTHBIE 2JIeKTpOHBI. BaneHTHOCTh. DJIEKTpOHHAS IPUPOJa XUMHUYE-
CKOH CBSI3U. DJIEKTPOOTPUILIATEILHOCTh. BHJIBI XMMHUYECKOH CBs3M (KOBaJCHTHAs, MOH-
Has, METaJUIM4ecKasi, BOJIOPO/IHAS) U CIIOCOOBI €€ 00pa30BaHUs.
Pemenue 3aanuii Ha UCMOJIB30BAHME XUMUYECKOW CUMBOJIMKM U HAa3BaHUM COCTMHEHUMN
110 HOMEHKJIATYpe MEKTYHAPOIHOTO CO03a TEOPETUUECKON U MPUKIIATHON XUMHUHU U TPHU-
BHUAJIbHBIX HA3BAHUH ISl COCTABIICHUS XUMHUYECKUX (POPMYI IBYXaTOMHBIX COSAMHEHUMN
(oxcuaoB, Cynb(PUAOB, THAPUIOB U T.M.) U APYTUX HEOPTaHUYECKUX COCTUHEHUU OT-
JEbHBIX KIJIACCOB.
Pemenue 3amannii Ha yCTaHOBIIEHUE CBS3U MEXK]y CTPOCHHEM aTOMOB XHUMHYECKUX dJIe-
MEHTOB M MEPUOJIUUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEAMHE-
HHIl B COOTBETCTBUU C MOJI0KeHUEM [leproInuecKkoil CUCTEMBI.
CamocrosiTesibHasg padoTa 00y4alOIMIMXCs
Pemenue BapuaTtuBHBIX 3a71a4 10 TeMe: «OCHOBHBIC TIOHATHS W 3aKOHBI XUMUW.
Tema 1.2. Ilepuognuecknii 3a- | Coaep:kaHue y4eOHOIro MaTepuaJa 2 OK 01
koH ¥ Tabiuna JI.1. Menne- 1 | [lepuonmnueckas cuctema xumudeckux osnemeHToB J[.M. MenneneeBa. ®dusznueckuit OK 02

JecBa

cmbicn Ilepuoguueckoro 3akonHa JI.JMI. MenpaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX AJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B CO-
OTBETCTBUHU C MOJIOKEHUEM XMMHUUYECKOTo 3ieMeHTa B [lepuonnueckoit cucreme. Mupo-
BO33pEHUECKOE U Hay4yHoe 3HauyeHue llepmommueckoro 3akona J[.1. Menneneesa. Ilpo-
rHo3bl J[.U. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.
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Penmienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUN HAa XapaKTEPU3aLUIO
XUMHUYECKHX IJIEMEHTOB «MeTainueckue / HeMeTaNIMYeCKue CBOMCTBA, AJIEKTPOOTPH-
LATEJIBHOCTh XUMUYECKUX JJIEMEHTOB B COOTBETCTBUH C MX DJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOMUYECKON CUCTeMe XuMnYyeckux aemeHToB .M. MenneneeBay

CamocTosiTesibHasi padoTa 00y4arOmmXxcst

ITogroroBka wu 3ammra pedepaTtoB 10 TemaMm: <«JKU3HEHHBIA W  HAY4YHBIA TYTh
J. 1. MenneneeBay, «3nauenue nepuoanydeckoro 3akona u [1CXD JI.M.Menzaeneenay

TectupoBanue no teme: «Ilepuoanueckuii 3akon u [ICXD JI.M.Menzaeneera»

Pa3znen 2. Xumuueckue pe-
aKIUH

10

Tema 2.1. TUNBI XUMHYECKUX
peaxkuuii

Coaep:xanue y4eOHOIro MaTepHuaJia

1 | Knaccudukauus ¥ TUIBI XUMUYECKHX pEaKUUN C y4acTHEM HEOPraHMYeCKHX BEIECTB.
CocraBiieHHe ypaBHEHUH peaKInii COSTMHEHUS, Pa3JIOKEHUs, 3aMeIcHHsI, 0OOMeHa, B T.4.
PEaKIMi TOPEHHMSI, OKHCIICHUSI-BOCCTAHOBIICHHS.

YpaBHEeHUs OKUCTIEHUSI-BOCCTaHOBICHUS. CTeneHb okucieHus. OKUCIUTENb U BOCCTaHO-
BuTenb. COCTaBJICHHE U YPABHUBAHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKLUNd Me-
TOJOM 3JIEKTPOHHOTO Oasianca. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B TIPUPOJIC,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEITEIIbHOCTH OPTraHU3MOB.

2 | KonuyectBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacyeTsl 10 yPaBHEHUAM XMMHUYECKUX peakuuid. Moib Kak eJuHUIa KOJIMYECTBA BElle-
cTBa. MomspHas mMacca. 3aKOHBI COXpPaHEHHsI MAacChl M dHEpruM. 3akoH ABoraapo. Mo-
JSApHBIA 00beM razoB. OTHOcCHUTENbHAS TUIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHUSM XH-
MHUYECKUX PEAaKLUUH C UCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCJIOBHUS) ra3oB,
KOJIMYECTBA BEIECTBA

IIpakTHYecKHe 3aHATHA

1 ‘ CTpOGHI/Ie BCIICCTBA 1 XUMHUYCCKUE PCAKIINU

OK 01

Tema 2.2. DnexTponuruueckas
JIUCCOLIMAIINSA U NOHHBINH 00-
MEH

Coaep:xaHue yueOHOro MaTepuaJia

1 | Teopus snexTpoiauTHyeckoil auccouuanuu. MoHbl. D1eKTponuThl, HEINEKTPOIUTHI. Pe-
aKIUU MOHHOTO oOMeHa. CocTaBiieHHe peakiuii FOHHOro OOMEHa IyTeM COCTaBIICHUS UX
MOJIHBIX U COKpAIllEHHbIX MOHHBIX ypaBHEHHI. KuCIOTHO-OCHOBHBIE peakiuu. 3aJaHus
Ha COCTABJICHUE MOHHBIX PEaKIUil

OK 01
OK 04
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JlaboparopHblie padoThI

1 ‘ Tumel XuMHUECKUX peakiuii. Peakiimu noHHOro ooMeHa

CamocTosiTesibHasi padoTa 00y4arommXxcst

OTBeThl HA KOHTPOJIbHBIE BOMIPOCHI K J1JAO0OPaTOPHBIM paboTam

Pa3nen 3. CtpoeHue u cBOIi- 16
CTBA HEOPTaHUYEeCKUX Be-
1eCTB
Tema 3.1. Knaccudukanus, CojaeprxaHue yueOHOIro MaTepuaJa 2 OK 01
HOMEHKJIaTypa u cTpoeHue He- | 1 | HomeHkilaTypa HEOpraHM4YeCKMX BELIECTB: HAa3BAHUE BELIECTBA UCXOAS M3 UX XUMHYE- OK 02
OpraHMYECKUX BEIIECTB CKOM (pOpMYJIbI MJIM COCTaBJIEHUE XUMUYECKOH (hOPMYIIbl UCXO/ U3 Ha3BaHMs BEILLECTBA K 1.5

no mexayHapoaHoi (MIOITAK) nnu TpuBuanbHON HOMEHKIIATYpe.

Pemenue 3aganuii no kinaccupukanuy, HOMEHKJIATYpe U XUMHUYECKUM (opMysiaM Heop-

TFaHUYECKUX BELIECTB PA3IMYHbIX KJIACCOB (YrapHbIM ras, yrieKucibli ra3, aMMHak, ra-

II€Has U3BECTh, HEralleHas U3BeCTb, IMThEBAs COJA U JAPYIHX): HA3bIBaTh U COCTAaBIAThH

(opMyJIbl XUMUYECKHX BELIECTB, ONPEAEIIATh PUHAIIEKHOCTD K KiIaccy.

Hcrounnku xumuueckoi uHdopmaiuu (cpenctB mMaccoBoil mHpopmanuu, cetb MuTep-

HeT u npyrue). [louck mHpopMaluu Mo Ha3BaHUAM, UACHTU(UKATOpPAM, CTPYKTYpPHBIM

bopmynam
Tema 3.2. ®usuko- Coaeprxanue yueOHOro MaTepuaJa 6 OK 01
XAMHUYECKHE CBOMCTBA HEOP- 1 | Meramnel. Ob6mue Qu3uveckre U XUMUYECKHEe CBOMCTBa MeTamioB. CrocoObl monyde- OK 02
TaHUYECKUX BEILECTB HUs. 3HaUYEHUE METAJUIOB U HEMETAVIOB B NMPUPOIE U KU3HEAEATEIbHOCTH YellOBeKa U K 1.5

opranu3zMoB. Koppo3us MeTamioB: BUAbI KOPPO3UH, COCOOBI 3aIUTHl METAJIOB OT KOp-

po3uu

2 | Hemeramnel. OOmue Qu3MuecKkue M XUMHUYECKHE CBOWMCTBA HEMETAIOB. THUIUYHBIE
cBoiictBa HemeraiwoB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIAaTypa COeIMHEHUI
HeMeTayioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE
3 | Xumuueckue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHWYECKHX BEIIECTB (OKCHIOB, THIPO-

KCHIO0B, KUCJIOT, cojieil u ,Z[p) 3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB IMMPOCTBIX BC-
IeCTB, BOAOPOAHBIX CO€)II/IH€HI/II71, BBICHIUX OKCUAOB U THAPOKCHUIOB.

CocraBieHue ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ C Y4aCTUCM NPOCTHIX U CIOXKHBIX HCOP-
TAaHNYCCKUX BCUICCTB: METAIJIOB U HEMETAJIZIOB, OKCHJOB METAIJIOB, HCMETAJIJIOB U aM-
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(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAaHUM U aM(OTEPHBIX THIAPOKCH-
JIOB; HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOKCTBA.

Penienne npakTHKO-OpMEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHUIl Ha CBOMCTBA, COCTAB,
NoJy4deHre 1 0€301MacHOe UCTIONb30BAHNE BaKHEHIINX HEOPTAaHUYECKUX BELIECTB B OBITY
Y IIPAKTHYECKOM IEATENBHOCTH YEI0BEKa

HpaRTn'{ecmle 3AHATHUSA

1 ‘ CBolicTBa HEOPraHMYECKUX BEIIECTB

JlaGopaTopHble paboThI

1 | CsoiicTBa METAJLIOB.

2 HonyquI/Ie, C06HpaHI/IC 1 pacCliIO3HAaBAHUC I'a30B

CamocTosiTesibHas padoTa 00yyauuxcst

HO,I[FOTOBKEI M 3a1uTa pe(bepaTOB 110 TCMaM: ((CHGLII/IaJ'ILHOCTI/I, CBA3aHHBIC C O6pa6OTKOﬁ MC-
TaJlJIOB», «PoOJIb METaJIJIOB U CIIJIABOB B HAYYHO-TCXHUYCCKOM IIPOIpeCCeH»

OTBeTHl HA KOHTPOJIbHBIE BOMPOCHI K 1TAO0OPATOPHBIM paboTaM

Tema 3.3. Unentuduxamnms
HEOPraHUYECKUX BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

JlaGopaTopHble paboThl

1 ‘ Pemienue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/I,ZLCHTI/I(l)I/IKaI_II/IIO HCOPTaHNYCCKUX BCUICCTB

OK 01
OK 02
OK 04

Pa3nen 4. Ctpoenue u cBOIi-
CTBA OPraHMYecKHUX BellecTB

34

Tema 4.1. Knaccuduxanus,
CTPOEHUE U HOMEHKJIaTypa op-
TaHWYECKHX BEIECTB

ConepxaHue y4eGHOro MaTepuaJjia

1 | IlosiBneHue M pa3BUTHE OpraHMYECKOW XMUMMHU Kak Hayku. IIpeamer opraHuueckoil xu-
MUH. MecTo ¥ 3HaYeHUE OPraHN4eCKOM XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHUE KAK MOPANOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX Ba-
JIeHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUH XMMHUYECKOIO CTPOECHMSI OpraHMYECKHX CO-
eauHeHuid A.M. bytinepoBa. YriaepoaHbIN CKEJIET OPraHUYECKOM MOJIEKYNBl. 3aBUCH-
MOCTb CBOMCTB BEILIECTB OT XMMHYECKOTO CTPOEHU MOJEKYIL. M30Meprs 1 H30MEPBL.
[Tonsitue o GpyHkmoHanbHOM rpymnmne. Pagukan. [IpuHuunel kiaccuukauy opranuye-
CKHMX cOoequHEeHUN. MexXayHapoHas HOMEHKJIATypa U MPUHLUIBI HOMEHKIIATyphl Opra-
HUYeCKuX coeanHeHui. [TonsTue 06 azorcoaepxammx coeTMHEHUIX, OMOIIOTHYECKH aK-
THUBHBIX BEIIECTBaxX (yIieBOJaX, )KUpax, OeIKax u Jp.), BBICOKOMOJICKYJISIPHBIX COCTHHE-
HUAX (MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO).

CocTaBiieHHe MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OpPMYJ OPraHMYECKHUX BEIECTB

OK 01
K 1.5
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OTJICIIBHBIX KJIACCOB, MCITOJIB3Ys UX HA3BaHUS MO CUCTEMATHYCCKOW W TPUBHAJIBLHOM HO-
MEHKJIAType (ITHJICH, alleTUIICH, MIHIEePUH, (eHON, GOopMaIbIETrul, YKCyCHass KUCIIOTa,
mmnyH). Pacdersl mpocteiineld GopMysbl OPraHMYECKON MOJIEKYJIBI, UCXOAS U3 3Jie-
MEHTHOTO cocTaBa (B %)

Tema 4.2. CpoiicTBa opranu-
YECKUX COCIMHEHUI

Copep:kanue y4eOHOTro MaTepuaa 8
OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COSAMHEHUH OTAEIbHBIX KJIACCOB (0COOEHHOCTH
KJ1accu()UKALMU U HOMEHKJIATypbl BHYTPU KJlacca; FOMOJOTMYECKUN psia U olmas Gopmyia;
n30Mepusi; GU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI MOJTyUEHUS):

1 | — npexnenbHbIE YIIeBOAOPObI (aIKaHbl M LUKJIOANKaHbI). |'OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHKOB TEIJIa B MIPOMBIIIICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTJIe-
BOZIOPOJIOB, HAXOXKICHNE B IPUPOJE U NPUMEHEHHUE AJIKAHOB

2 | — HempeJesbHble (AIKEHbI, ATKUHBI M aJIKaJHEeHbl) U apOMaTHYECKUE YIiIeBOA0pOabl. [ o-
peHHe aleTuIeHa KaKk UCTOYHHUK BBICOKOTEMIIEPATYpHOTrO IJIAMEHH ISl CBApPKU U PE3KU
METaJIJIOB

3 | - KucnopoaconepKaime coequHeHns (CupThl U (HeHOIbI, KApOOHOBBIE KUCIOTH U d(PH-

PBl, QIBJETUABI U KETOHBI, )KUPBI, YIIeBobl). [IpakTHueckoe NpuMEeHEHUe STUIICHIJINKO-
18, raviepuHa, geHona. [Ipumenenue gopmanbpiaeruna, alneraibAeruia, YKCYCHON KH-
cJ10Thl. Mblj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motolye cBOoicTBa MbLIa

4 | - a30TCcoepKallie COeTMHEHUs (AMUHBI U1 aMUHOKHUCIIOTHI, OeNkn). Bricokomonekynsp-

HbI€ COEJUHEHHUs (CHHTETHYECKHEe M OHOJIOTMYeCKU-aKTUBHBbIE). MoOHOMEp, HOJIMMeEp,
CTpYKTypHOE 3BeHO. [lomumepusarus 3TuaeHa Kak OCHOBHOE HAIpaBJIEHUE €0 UCIOJIb-
30BaHUA. ['eHeTHYecKas CBsI3b MEXIY KllacCaMH OPraHMYEeCKHX COEIMHEHHUH. Pemenune
MIPaKTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/laHuil Ha CBOMCTBA OpPraHUYECKUX CO-
€IMHEHUH OTJIENbHBIX KJIACCOB

IIpakTuyeckue 3aHsATHSA 6

1 | IlpenenbHble U HENpeIEIbHbIE YTIEBOAOPOIbI

2 | Kucnopojaconepxaiiye OpraHmuecKiue CoOeTMHEHHS

3 | AzoTconepKkaiiye OpraHMuecKue coeIMHEHHs

JlabopaTopHbie paboThl 14

[lonydyenue aTHIIeHa U U3YyYEHHE €ro CBOMCTB

CBolicTBa 3TUIIOBOTO CIIUPTAa U INTMICPUHA

WIN|F-

CBoiicTBa alnbIeruI0B

OK 01
OK 02
OK 04
K 1.5
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CBolicTBa YKCYCHOM KHCJIOTBI

CBoIiCTBa TJTIOKO3BI, Caxapo3bl M Kpaxmaia

oo~

CBolicTBa OEJIKOB

7

CBoiicTBa MOJUMEPOB

CamocrosiTesibHasg padoTa 00y4arOMMXCs

[ToaroroBka u 3amura pedepara 1o Teme: «IKOJIOTHYECKUE aCIIEKThI UCIIOIH30BAHUS YTIIEBO-
JIOPOJAHOTO CHIPBS.

TGCTI/IpOBaHI/Ie 10 TEMC: ((yFJ'ICBOI[OI)OI[LI».

OTBeTHI HA KOHTPOJILHBIE BOITPOCHI K JTAOOPATOPHBIM paboTaM.

Tewma 4.3. UnenTuduxanus Coaep:xanue yueOHOro MaTepuaJia OK 01
OpPraHMYECKUX BEIIECTB, UX 1 | buooprannyeckue coenunenus. [Ipumenenue u 6uonornyeckas pospb yrieBojaoB. Okuc- OK 02
3HA4YEHHUE U IPUMEHEHHE B JICHHUE YTJICBOJOB — UCTOYHHUK YHEPTUHU KUBBIX OpraHu3MoB. OOIacTH NPUMEHEHUST aMHU- OK 04
OBITOBOM U MPOM3BOJICTBEHHOM HokucioT. [lpeBpamienus GenkoB numu B opranusme. buonorndyeckue GpyHkium OenkoB. IK 1.5
JESATEIIBHOCTH YEJIOBEKA buonornveckue GyHKINHU XUPOB. Poib opraHnyeckoil XUMHUH B PEUICHUH MPOOIeM Iu-

111eBOI 0€30MacHOCTH.

Ponb oprannueckoil XMMHUM B pellIEHUH MPOOJIEM IHEPreTUYECKO Oe30MacHOCTH, co3/1a-

HUU HOBBIX MAaTEpHUaJIOB, HOBBIX HMCTOYHMKOB JHEPIMH (aJIbTEPHATUBHBIE HCTOYHHUKH

sHepruu). OnacHOCTh BO3AECUCTBUS Ha >KHUBBIE OPTaHMW3Mbl OPTaHUYECKUX BELIECTB OT-

JIeNTbHBIX KJIACCOB (YIJI€BOJAOPOAbI, CIUPTHI, (PEHOIBI, XJIOPOPTaHUUECKUE TTPOU3BOIHBIE,

aJIbJIETU/IbI U JIP.), CMBICII TOKA3aTesl IPeAEIbHO JOIMMYCTUMON KOHIIEHTPAluU

JlaGopaTopHble padoThI
1 | Unentudukanus opraHMueCcKUX COEJUHEHUH OT/AENbHBIX KJIACCOB OPraHMYECKUX COEIH-

HEHUI
Paznen S. Kunernueckue n
TepMOAMHAMHYeCKHe 3aK0-
HOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peaKkuni
Tema 5.1. Ckopocts xumuue- | Coaepxxanue y4eGHOro MaTepuasia OK 01
CKHX PEAKIIHH. 1 | CkopocTh peakiuu, ee 3aBUCUMOCTb OT PAa3IMYHBIX (PaKTOPOB: MPHUPOJBI PEarupyromnux OK 02
XHUMHUYECKOE PAaBHOBECHE K 1.5

BELIECTB, KOHLIEHTPALMM PEarupyollirx BELIECTB, TEMIIEPATYPhl U IUIOLIAN PEAKIMOH-
HOM moBepxHOCTU. TemsoBble dPPEKTH XUMHUUYECKUX peaklHuid. JK30- U dHIOTepMUYe-
ckue, peakiuu. O6paTuMOCTh peaklnil. XMMHUYEeCKOe paBHOBECHE M €r0 CMEUICHHE MO

19




JeMCTBUEM Pa3IMYHbIX (AaKTOPOB (KOHLEHTpAlMs PEeareéHTOB WIN MPOLYKTOB PEaKIHH,
JIaBJIEHHUE, TEMIIEpATypa) JIs CO3/1aHUs ONTUMAIIBHBIX YCIOBUM NMPOTEKaHUSI XUMUYECKUX
npoueccoB. [Ipuniun Jle [larense

Pemienne mpakTHKO-OPHEHTUPOBAHHBIX 33/JaHUN Ha aHaW3 (PAKTOPOB, BIHUSIOUIMX HA
U3MEHEHHE CKOPOCTH XMMMUYECKON peakluy, B T.4. C MO3ULUI SKOJIOTHYECKH 1Ie]1ecO00-
pa3HOro MOBENEHUs B OBITY M TPYJOBOHM JESATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3/10-
POBbs M OKPYXKAIOUIEH IPUPOJHON CPEBI

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM HA NpuMeHeHue npuHuuna Jle-Ilarense
JUIsL HAXO>KJICHUS HaIIPaBJICHUS CMELICHMS PABHOBECUS XMMUYECKOW pEaKkLUU U aHAIU3
(aKkTOpOB, BIUSIOMINUX HA CMEIIEHHE XUMHUYECKOI0 PaBHOBECUS

IIpakTHYeckne 3aHATHS 2
1 | TepmoauHaMu4ecKre 3aKOHOMEPHOCTH MPOTEKaHUS XMMHUYECKUX peakuuil. PaBHoBecue
XUMHYECKHUX PEAKIIUN
CamocrosiTesibHasg paboTa 00y4aOIIMXCs
Pemenue BapuaTUBHBIX 3a7a4 110 TeMe: «CKOPOCTh XUMUYECKUX PEAKIUII
Pa3nen 6. PacTBopnl 6
Tema 6.1. Ilonsarue o pacTBo- 1 | PactBopenue kak (usuko-xumuyeckuil npouecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS 2 OK 01
pax pactBopoB. PacTBoprMocTs. MaccoBast 107151 pacTBOPEHHOrO BemiecTBa. CMBICH MOKa3a- OK 02
TeNsl MPEEeIbHO AOMYCTUMOM KOHIIEHTPAMU U €r0 UCIOJIb30BaHUE B OIICHKE HKOJIOTHY e- OK 07
ckoil Ge3omacHocTH. IlpaBmiia 3KOJIOrMUYECKH LelecooOpa3HOro MOBEJACHHUS B OBITY U K 1.5
TPYZOBOM JEATENBHOCTH B LEJSIX COXPAHEHHS CBOETO 37]0POBbS U OKPYKAIOIIeH MpUpo -
HOMW CpeJibl; ONTaCHOCTh BO3JEHCTBHS Ha KUBBIE OPraHU3MbI OIIPEIETICHHBIX BELLIECTB
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PAacTBOPHI, MUCHOJIb3Yye-
Mbl€ B OBITOBOH M MPOU3BOACTBEHHON AEATENbHOCTH YeJIOBEKa
Tewma 6.2. ccnenoBanue IIpakTHYecKHe 3aHATHS 2
CBOWCTB PacTBOPOB 1 ‘ PacTtBOpBI
JlaGopaTopHble paboThl 2

1

IIpuroroBieHne pacTBOPOB 3aJaHHOI (MaccoBOH, %) KOHIIEHTPAIIUT
b

CamocrosiTesibHas padoTa o0y4yaroumuxcest

Pemrenue BapuaTHBHBIX 3a/1a4 Ha BRIYUCICHUE 00BEMHONW U MAacCCOBOM JIOJT KOMITIOHEHTOB CMe-
CH, MacCOBOM J10JIU NPUMECEN.

Pemenne BAapHWaTUBHBIX 3aJla4 C HCIIOJIb30BAHUEM ITOHATHA «MaccoBas J0JIs1 paCTBOPEHHOTO
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BCIIECTBa».

OTBeThl HAa KOHTPOJIbHBIE BOIIPOCHI K JJAOOPaTOPHBIM paboTaM.

IIpodeccnonabLHO-OPHMEHTHPOBAHHOE COIepP:KaHue (coJep:KaHue MPUKJIATHOTO MOIYJISA)

Pa3nen 7. Xumus B ObITY U 4
NMPOU3BO/JCTBEHHOI /1es-
TeJbLHOCTH YeJI0BeKa
Xumus B 0bITy U pou3BoAcT- | CoaepixaHue y4eGHOro MaTepuasia 4 OK 01
BE€HHOMU JIEATEIbHOCTH YEJIOBE- 1 | Hoseiilmue TOCTHXKEHUSI XUMUYECKON HAyKU M XUMHYECKON TeXHOJIOTUU. Ponb xumuu B OK 02
Ka o0ecre4eHnH dKOJIOrM4YeCKOM, YHEPreTUUECKON U MUIEBON 0€30I1aCHOCTH, pa3BUTHH Me- OK 04
nunyHbl. [IpaBuia moucka v aHaiau3a XUMHUYECKOW MH(POPMAIMKM U3 Pa3IMYHBIX HCTOY- OK 07
HUKOB (Hay4dHasi M y4eOHO-HaydHas JUTEpaTypa, CPEIACTBA MacCOBOM MH(OPMAIIHH, CETh K 1.5
HNHTepHeT)
2 | Ilouck u aHAMM3 KEMCOB O MPUMEHEHUU XUMHUYECKUX BEIIECTB U TEXHOJIOTHHA C YIETOM
Oynymeil mpodecCHOHaIbHOM NIEATENBHOCTH O TEMaM: BaKHEHInEe CTPOUTENbHbIE Ma-
TepHUabl, KOHCTPYKIIMOHHBIE MaTepUajbl, MATEPHAIIbI JIJISl SJIEKTPOHUKH, HAaHOMAaTepua-
JIBL.
3amura: IIpencraBnenue pe3yabTaToOB pPEIICHHS KEMCOB B (hopMe MUHHU-TOKIIAAA C Tpe-
3eHTaIuen
Hrorosas arrecraums B Gopme nudhepeHImpoBaHHOTO 3a4eTa 4
Bcero 78

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHU:

1. — o3HaKOMUTENBHBIHN (Y3HaBaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pa3Ily, HHCTPYKIIUH HIIH MTOJT PYKOBOJCTBOM);

3.— MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BHINOJIHEHHUE JIESITEIbHOCTH, PEIeHUE TPOOIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIM3AIIAN YYEFHOU JUCHUTJIAHBI
3.1. O0pa3oBaTesibHbIE TEXHOJIOTHU
B yuebHOM mporecce, TOMUMO TEOPETUUYECKOTO 00Yy4eHus, KOTopoe cocTaBisieT_66,6 % ay-
JTUTOPHBIX 3aHATHH, IIMPOKO HCIONb3YIOTCS aKTUBHBbIE M MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS 3a-
HATUH. B codeTannu ¢ BHEAYIUTOPHOU CAMOCTOSATEIBHOU paboTOM 3TO crmocoOCcTByeT (hopMupoBa-
HUIO U Pa3BUTHIO OOIIUX KOMIIETEHUIUH 00y4YaroIXCs.

AKTUBHBIE W HMHTEPAKTUBHBIC ()OPMBI MPOBEACHUS 3aHATHUH, HMCIIOJIB3yeMble B y4eOHOM
rporecce

Hcnonb3yemble akTUBHBIE U HHTEPAKTHBHBIE (POPMBI
IPOBE/ICHUS 3aHATUI

TO CamocTosiTenpHast paboTa ¢ TeKCTaMU y4eOHHKA, JOIMOJ-

HUTEJIBHOMN JIUTEPATypO

113 CemuHapckue 3aHITHS

CamocrosrenbHas paboTa ¢ TeKcTaMH y4yeOHUKa, JO0MOJI-

HUTEJIBHOM JIUTEpaTypOil

1,2 Mo3sroBoii mrypm

Pabora ¢ Tabnunamu, rpadukaMu, cCXeMaMu

JIP CamocTosiTenpHast paboTa ¢ TeKCTaMU yU4eOHHKA, JOIOJI-

HUTEJIbHOM JIUTEpaTypOil

[TouckoBas maboparopHas pabora

Mo3roBoii ITypm

Cemectp Bun 3anstus™

*) TO — Teopetnueckoe obyuenue, [13 — npaktuueckue 3austus, JIP — naboparopHsie 3aHs-
TS

3.2. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredeHn 10

Peanu3anus nporpaMMsl JUCHUILUIMHBI TpeOYeT HAMUYMs y4eOHOro kabuHeTa «XuMHUsD».

Ob6opynoBanue yueOHOTo KaOWHETa: CTOJIbI ayAUTOPHbIE, yUeHUYECKHe CTyibs, [lepuoau-
yeckas cucTeMa XuMHUecKux aeMeHToB J[.11.MenzeneeBa, 1ocka MeaoBas.

O6opynoBanue nabopaTopun 1 paboOUYNX MECT J1abopaTOpUu: CTOJIBI JabOpaTOpHBIE, YUECHHU-
YeCKHe CTYINbs, MIKa(bl A XpPaHEHUS! XUMHUYECKUX PEaKTHBOB, MIKAa(bI 51 XpaHEHUS] XUMHUECKON
MOCY/Ibl, METAITTNYECKUE CEH(BI 111 XpaHEHUsI XUMUYECKUX pPEaKTHBOB, BBHITSDKHOM mikad, Ilepuo-
JIMUecKas cucreMa XumMuueckux anemeHToB JI.M.MenaeneeBa, 1ocka MeaoBasi, CpeACTBa MOKapHOM
0€30MacHOCTH.

Texnuueckue cpencTBa 00y4eHHUs: KOMIBIOTEP, MOAKIIOUEHHBIH B JIOKAJIBHYIO CETh C BO3-
MO>XHOCTBIO BBIXO/Ia B UHTEPHET U JIOCTYIIOM B DJIEKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO

cpeny.

3.3. UupopmannoHHoe odecneyeHue 00y4eHust
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX U3AaHull, THTepHET-pecypcoB, 10NOJHUTEIbHON
JIUTEPATyphI.

OCHOBHBIE UICTOYHUKH:

1. boromonosa, . B. Heopraunueckast xumusi: yueobnoe nocobue / . B. boromonoga. -
Mocksa: UTHOPA-M, 2021. - 336 c.: wn. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Tekct: anexrponnsiii. - URL:_https://znanium.com/catalog/product/1362442 (nara 00-
pamenus: 23.03.2023). — PexxuM gocTyna: mo moJIm1cKe.

2. I'muuka H. O6mas xumus: yaedHoe nmocobue / 'muuka H., JI. - Mocksa: KuoPyc, 2020. -
749 c. - ISBN 978-5-406-01549-0. - URL.: https://book.ru/book/935925 (mara obparie-
Hust: 23.03.2023). - TekcT: 3MeKTPOHHBIH.
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https://znanium.com/catalog/product/1362442
https://book.ru/book/935925

. 'muaka H. 3agaun u ynpaxxHeHus no oOuieid xumun: yuebHoe nocodue / I'muuka H., JL.,

Aunexkceea T., E., [lmarynosa H., b., Xpuniynosa T. E. - Mocksa: KnoPyc, 2023. - 240 c.
- ISBN 978-5-406-11511-4. - URL: https://book.ru/book/949214 (mara oOpartieHus:
23.03.2023). - TeKCT: 37eKTPOHHBIA.

. Kokopesa B. Xumus: yuebnoe nocodue / Kokopesa B., B. - Mocksa: KnoPyc, 2023. -

371 c. - ISBN 978-5-406-10075-2. - URL: https://book.ru/book/947249 (nara oOparie-
Hus: 23.03.2023). - TeKkCT: 37IEKTPOHHBIMH.

. Caenko O. Xumus 1j1s HEXUMHUYECKHX crieraibHocTel: yueoHuk / Caenko O., E. - Mo-

ckBa: KnoPyc, 2023. - 304 ¢ - |ISBN 978-5-406-11295-3. - URL:
https://book.ru/book/948704 (nara obparenus: 23.03.2023). — TekcT: 3JIEKTPOHHBIHA.

. Caenko O. Opranmnueckas xumus (¢ mpakTukymom): yuebnuk / Caenko O., E. - Mocksa:

KuoPyc, 2022. - 177 c. - ISBN 978-5-406-08358-1. - URL.: https://book.ru/book/942658
(mata obpammenus: 23.03.2023). - TekcT: AMEKTPOHHBIH.

HNuTepHeT — pecypcsr:

1.

2.

3.

OnektpoHHbIi pecype «["azera Xumus Usnarensckoro goma IlepBoe centsiops». @opma
nocryna: http://www.him.1september.ru/

OnekTpoHHbI1  pecypc «Xumuss B  OTKpeITOM Kojuiemke». QPopma  JocTymna
http://www.him.ru/.

DnekTpoHHBIH pecypc «EcTecTBeHHOHAay4HBII 00pa3oBaTenbHbI nmopramy. Popma aoc-
tyna: http://en.edu.ru/.

I[OHOJIHI/IT@JII)HI)IC HCTOYHUKMU.

1.

JleBunkuit, M. M. KapnaBan momnekyn: Xumusi HeoOblyHast u 3a0aBHas / M. M. JleBu1-
kuid. - Mocksa : AnpnuHa HOH-(ukmH, 2019. - 542 c. - ISBN 978-5-00139-101-2. -
Texkcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1078455 (mara 006-
pamenus: 14.03.2023). — PesxxuM gocTyma: mo moamucke.

. llleBuunpina, JI. B. Xumus. COopHUK 3a/1a4 ¥ yIIPaKHEHUH ;| yueOHO-METOIUYECKOe T0-

cobue / JI. B. llleBuunsina, M. JI. [Tonexaesa, A. . Anapues. - HoBocubupck : U3a-Bo
HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - Tekcrt : snextponHsiif. - URL:
https://znanium.com/catalog/product/1870499 (marta obpamenus: 23.03.2023). — Pexum
JIOCTYTIA: 110 MOATHCKE.
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4.

TACIATITAHBI

KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHHS YYEBHOU

KoHTpouib 1 OIIEHKA pe3ysIbTaTOB 00YyUeHMs OCYLIECTBIIETCS NPENOIaBaTeIeM B IpoLecce

IMPOBEACHUA ITPAKTHUICCKUX 3aHATHH U na6opaTopHHx pa60T, TECTUPOBAHUA, a TAKKE BBIIIOJIHCHHAA

O6y‘laIOH_[I/IMI/IC$I HHAIWBUYaJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, I/ICCHGI[OBaHPlﬁ. PBSYJ'IBTELTBI O6y‘{eHI/I${ OII-

PEACTIAIOT, UTO O6y‘IaIOH_II/IeC$I OOJIKHBI 3HAaTh, IOHUMAaTh U ACMOHCTPHUPOBATH 10 3aBEPHICHUN HU3Y-

YCHUA JUCHUIIIINHBI.

Jiis popmMupoBaHus, KOHTPOJISI M OLIGHKH PE3YyIbTATOB OCBOCHHS y4EOHOW TUCIUILIAHBI

UCIIONIB3YETCSI CHCTEMa OICHOYHBIX MEPONPHUSTHN, MPEICTABISIONIAasi CO00M KOMILIEKC Y4eOHBIX

MEpOTIPHUATHIA, COTJIACOBAHHBIX C Pe3yJIbTaTaMu 00ydeHHs U chopMynupoBaHHbIX ¢ yuerom ®I'OC

COO (mpeametnsbie pe3ynbtatsl o aucuuiuae) u GI'OC CIIO.

Ne | OK/IIK |Mopyas/Pazngen/Tema| Pesyabrat 00yuyenusi | Turbl olleHOYHBIX MepONpHs-
THI
| | OcHoBHOe coaepkanue
1 Paznen 1. OcHoBBI dopmyanpoBaTrs 6a30-
CTPOEHMS BelleCTBAa |Bble MOHATHS M 3aKOHbI
XMMMHU
1.1 | OK 01 |Crpoenue aromoB xu-|CoctaBisath xumudeckue |l. Tect «CtpoeHne aToMOB XHU-
MHUYECKUX DIJIEMEHTOB|(POPMYIIbI COETUHEHUN B |MUYECKUX JIEMEHTOB M MPUPO-
U 1[pupoja XHMHYE-|COOTBETCTBUU CO CTEME- |Ja XUMUYECKOU CBSA3HN.
CKOM CBSI3U HBIO OKHCJIEHMS XUMHU4Ye- |2. 3ajauu Ha COCTaBIEHUE XH-
CKHUX 2JIEMEHTOB, UCXOJsl |MUYECKHX (OPMYN JIByXaTOM-
U3 BaJIGHTHOCTH U 3JIEK- [HBIX COEAMHEHUH (OKCHIOB,
TPOOTPULIATENBHOCTH CyAb(QHUI0B, TUIAPHUIOB U T.II.).
3. 3amaHus Ha MCHOJIb30BAaHUE
XUMHUYECKON CHMBOJIMKU U Ha-
3BaHUN COEJUHEHUH 10 HO-
MEHKJIaType MEXIyHapOAHOIO
COI03a TEOPETUYECKOH U IIpU-
KJIQAHOW XHMHUU M TPHUBUAIb-
HBIX Ha3BaHUU JUI COCTABIICHUS
XUMUYECKUX  (OpMyNnT  JBYX-
aTOMHBIX COEAMHEHUH (OKCHU-
JIOB, Cynb(UIIOB, THUIPUAOB U
T.I.) ¥ JPYTUX HEOPraHUYECKUX
COEIMHEHUN OTIEeNbHBIX Kiac-
COB
1.2 | OK 01 [(Ilepmogmueckuii 3axoH|XapakrepuzoBaTh xumMu- |1. Tect «Metammdeckue / He-
OK 02 |u Tabmuua J[.M. MeH-|4ecKkue 3JIEMEHTEI B COOT- |METaJUIMYECKHE CBOICTBA,
JieneeBa BETCTBUU C UX IIOJIOKE-  |IEKTPOOTPULIATEIBLHOCTD U
HUEM B IIEPUOANUYECKON  |CPOACTBO K BJIEKTPOHY XMMHUE-
CUCTEME XMMHUYECKHUX CKHUX DJIEMEHTOB B COOTBETCT-
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OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenunst

Tunbl OEHOYHBIX Meponpus-
THH

anemenToB .M. Menne-
neeBa

BHE C MX DJIEKTPOHHBIM CTpOE-
HHUEM U TOJIOKEHHWEM B TEPHUO-
IMYECKON CUCTEME XMMHYECKHX
anemenToB .M. MenaeneeBay.
2. Ilpaktuueckue 3aigaHus Ha
YCTAaHOBJICHUE CBSI3U  MEX]Y

CTPOEHHEM aTOMOB XHMHUYeE-
CKUX JJIEMEHTOB M IEpUOAUYE-
CKHMM HM3MCHEHHEM CBOMCTB XH-
MHYECKHX DJIEMEHTOB M UX CO-
SIMHEHUH B COOTBETCTBHHU C
nosoxxkenueM  [lepuoguueckon
CHCTEME.

3. IIpakTKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHus Ha Xa-
paKTepU3aIUIo

3jIeMeHTOB: «Meraunueckue /

XHUMUYECKHUX
HEMETaJNINYSCKHE CBOJCTBA,
AJIEKTPOOTPHULIATEIILHOCTh n
CPOJICTBO K 3JIEKTPOHY XUMHUYE-
CKHMX DJEMCEHTOB B COOTBETCT-
BHE C MX DJIEKTPOHHBIM CTpOE-
HUEM U TIOJIOKEHHUEM B TIEPUO-
IUYECKOU CHUCTEME XUMHYECKUX
anemenToB .M. Menaeneeray

2 Paznea 2. Xumnue- |XapakTepuszoBaThb TH-
CKHe peaklIuu bl XMMHYECKHX peak-
1107071
2.1 | OK Ol |Tumbl XUMHYECKUX CocraBndarth peakuuu co- (1. 3amaum  Ha CcocCTaBlIEeHUE
OK 04 |peakumii €IVHEHUS, PA3JI0KEHUs, |ypPaBHECHUN PEAKLIUN:

oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC Pe-
aKOnuu

—  COCOWHEHHMS, 3aMCIICHHS,
pa3ioxeHus, 0OMeHa;
— OKHCIIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIUNA C
HCIOJIL30BAHMEM MeETOda 3JIEK-
TPOHHOTO OajnaHca.

2. 3ajmauyn Ha pacyeT Macchl Be-
[IecTBa WK 00hEMa

ra3oB IO HU3BECTHOMY KOJIMYE-
CTBY BEIIECTBa, Macce Wi 00b-
€My OJIHOTO M3 YYacCTBYIOUIUX B
peakLyy BEIIECTB; PACUETHI

25




Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbl OlleHOYHBIX MEpPONpHS-
THH
Macchl (00BEéMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIIUU,
€ClIi OJHO W3 BEIEeCTB HMeEEeT
MIPUMECH.
3. [TpakTrueckas pabora
«CTpoeHue BeIEeCTBa U XUMHU-
YECKUE PEaKLun»
2.2 Onexrponutuueckas |CoctaBisaTh ypaBHeHUs |l. 3agaHus Ha cOCTaBJIEHHUE MO-
JUCCOLMAIUSA U UOH-  |XMMHUYECKHX PEAKIINU JEKYJISIPHBIX M HMOHHBIX peak-
HBI 0OMEH HOHHOTO OOMEHA C yya- |UHUH C y4acTHEeM KHUCJIOT, OCHO-
CTUEM HEOPraHMYECKUX |BaHUU MU COJICH, YCTAHOBJICHHE
BEIIECTB M3MEHEHUS KUCIIOTHOCTH CPEJIbI
2. Jlaboparopnas pabora «Tu-
bl XUMUYECKUX peakuuii. Pe-
aKIM1 MOHHOTO OOMEHa»
3 Paznen 3. Crpoenne u|HcciaenoBaTh cTpoeHne
CBOMCTBA HEOPTraHU- |M CBOMCTBA HEOPTraHU-
YeCKHMX BellecTB YeCKHMX BellecTB
3.1 | OK 01 |Knaccudpukanusi, Ho-|Knaccudpuuuposats He- |1. Tect «Homenkmarypa u Ha-
IIK 1.5 |meHknatypa M CTpoe-|OpraHMYECKUE BEIIECTBA [3BAHUE HEOPraHUYECKUX Be-

HUC HCOPraHUYCCKHUX

BEILECTB

B COOTBETCTBHUU C UX
CTPOCHUEM

IIECTB HMCXOAS M3 HX XHMHUE-
cKoi (opmynbl WIIM COCTaBJe-
HUE XUMHYECKOU (HOPMYJIIBI UC-
XOJs M3 Ha3BaHMS BEIICCTBA IO
MEXIYHApOJAHOW WU TPUBH-
aIbHOM HOMEHKIIATYypey.

2. 3ajgauu Ha pacyeT MaccoBOM
JIOJIN
areMeHTa (COeOUHEHMs) B MO-

(Macchl) XMMHYECKOTO
neKyse (CMecH).

3. IlpakTnueckue 3amaHusi IO
KJaccu(uKalum, HOMEHKIAType
U XUMHYECKUM (POopMylIaM He-
OpraHMYECKUX BEILECTB pa3-
JIMYHBIX KJIACCOB.

4. IlpakTnueckue 3agaHus Ha
OmnpeaeeHne XUMHUYECKOM aK-
TUBHOCTH BEIIECTB B 3aBUCHUMO-
CTH BHJa XMMHYECKOH CBSI3U U
TUINA KPUCTAJUIMUECKON pelieT-
K1
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OK/IIK

Moayas/Paznen/Tema

PesyabTaT 00yuenunst

Tunbl OEHOYHBIX Meponpus-
THH

3.2

OK 01
OK 02
K 1.5

Dduzuko-xuMuUYecKue
CBOICTBA HEOpPraHUye-
CKHUX BEIIECTB

YcranaBnvBaTh 3aBUCH-
MOCTb (PU3UKO-
XUMHYECKHX CBOMCTB He-
OpPraHMYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJICKYII, & TAKXKE THTIA
KPUCTAIUIMYECKOM pe-
IIETKU

1.Tect «OcoOEHHOCTH XUMUYE-
CKHX CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHWM, aM(OTEPHBIX THJ-
POKCHJIOB U COJICH».

2.3amanus COCTaBJICHHE

YpPaBHEHUN XUMHYECKHUX peakK-

Ha

LUA C ydacTUEM IIPOCTBIX U
CIIOHBIX HEOPTaHWYECKHX Be-
IIECTB: OKCUJIOB METAJNIOB, HE-
METaJJIOB U aM(OTEPHBIX 3Jie-
MEHTOB; HEOPraHUYEeCKUX KH-
CJIOT, OCHOBaHUW U amdoTtep-
HBIX THAPOKCHIOB, HEOpPTraHH-
YECKUX COJICH, XapaKTepHU3yIo-
IIUX HMX CBOMCTBA U CIIOCOOBI
MOJIyYEHUS.

3. [IpakTUKO-OpUCHTHPOBAHHBIE
TEOpEeTUYECKHe 3aJaHusl  Ha
CBOIICTBa M MOJy4yeHUE HEopra-
HUYECKHUX BEUIECTB

4 TlpakTuyeckas pabora
«CBoiicTBA ~ HEOPraHUYECKUX
BEIIECTBY
5.JIaGoparopHbie
«CBoiicTBa MeTamioBy, «llomy-

YeHHue, COOMpaHue U pacro3Ha-

paboTsl

BaHHC I'a30B»

3.3

OK 01
OK 02
OK 04

WNnentudukamnus He-
OpraHUYECKUX Be-
IIECTB

HccnegoBaTh Ka4eCTBEH-
HBIC pCaKIIUU HCOPraHu-
YCCKHUX BCIICCTB

1. [IpakTUKO-OPUEHTUPOBAHHBIE
3aJjaHUsl TI0 COCTaBICHUIO XH-
MUYECKUX PEaKIUi ¢ ydacTueM
HEOPraHMYECKUX BEIIeCTB, HC-
MOJIb3YEMBIX JUISl UX UACHTU(U-
KaIluu.

2.JIaboparopnas pabota: «Pe-
IIICHHE
3aa4 Ha WACHTH(UKAIMIO He-

OKCIICPUMCHTAJIbHBIX

OpTraHU4YCCKUX BCILICCTBY

Paznen 4. CTpoenne u
CBOICTBA OpraHuye-
CKHX BellecTB

HccaenoBarb cTpoeHue
U CBOMCTBA OpraHuye-
CKHX BellecTB

4.1

OK 01

Knaccudukanus,

Knaccudunuposats op-

1.38.)18.HI/I}1 Ha COCTaBJICHHUEC Ha-
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbl OlleHOYHBIX MEpPONpHS-
THI
[IK 1.5 |cTpoeHue u HOMEHKJIA-|TAHUYECKHUE BEIIECTBA B [3BaHUN OPraHUYECKUX COEIU-

Typa
BEILIECTB

OPraHu4YCCKUX

COOTBCTCTBUHU C UX
CTPOCHUEM

HEHUI 10 TPUBUAJIBHOW WIH
MEXIYHApOJAHON cHCTeMaThye-
CKOM HOMEHKJIaType.

2.3amanus

Ha COCTaBJICHUEC

MOJIHBIX U COKpAIllEHHBIX
CTPYKTYpPHBIX (OPMYIl OpTraHu-
YECKUX BEIIECTB OTACIbHBIX
KJIACCOB.

3. 3ajaun Ha onpeaeaeHue mpo-
creifimeit Gopmynsl opraHuye-
CKOM MOJIEKYJIbl, HCXOAs W3

AJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.5

CpoiicTBa  opranuue-

CKHMX COCJIMHEHUHU

YcTaHaBnuBaTh 3aBUCH-
MOCTb (DU3UKO-
XUMHYECKHUX CBOMCTB Op-
TaHWYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYIT

1.3amanus
YpaBHEHHI XMMHYECKHX peak-

Ha  COCTaBIICHUE
LIUHA C Y4aCTHEM OPraHMYECKUX
BEUIECTB HAa OCHOBaHWM HUX CO-
CTaBa U CTPOEHUS.

2.3ajaHUs = HA  COCTaBJICHHE
YpaBHEHUH XHUMHUYECKUX peak-
U, WITIOCTPUPYIOMUX XUMH-
YECKUE CBOMCTBA C Y4ETOM Me-
XaHU3MOB TMPOTEKAHUS JTaHHBIX
peaKkuuii U TeHETUYECKOM CBSI3HU
OpraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3ajauu 1Mo ypas-
HEHUSM pEeaKIHUil ¢ ydacTHeM
OpPraHMYECKUX BEILECTB.

4 Ilpaktuueckue pabots! «lIpe-
JICNIbHBIE U HEIpENeIbHbIE YT-
neBonopoas»,  «Kucioposuco-
JiepKaliie OpraHudyeckue Cco-
€IMHEHUD», «A30TCo/epKalue
OpraHUYECKHUE COCTUHEHUS .

5. JlabopaTtopHbie paboTsl «Ilo-
Jy4yeHUE DJTUJIEHA U HU3YyYEHHE
ero cBOMCTB», «CBOICTBa 3TH-
JIOBOTO CHOUPTA U TIULEPUHAY,
«CBoiicTBa albACTUIOBY,
«CBOMCTBa YKCYCHOW KHCIIO-

ThI», «CBOMCTBA TIIFOKO3BI, Ca-
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbl OlleHOYHBIX MEpPONpHS-
THH
Xapo3bl U Kpaxmasa», «CBOHCT-
Ba OenkoB», «CBoiicTBa MOJIH-
MEpPOB»

4.3 | OKO01 [Hnentudukamus op-|HccnenoBarh kadecTBeH-|1.IIpakTuko-opueHTUpOBAHHBIE
OK 02 |raHMYecKUX BEUIECTB,|HbIE PEAKIMH OpraHuye-|3aJaHusi MO COCTaBICHHUIO XH-
OK 04 |ux 3HaYEHHE W NIPUME-|CKUX COCAUHEHHN OT-|MUYECKUX PEAKIMH C y4yacTHEM
IIK 1.5 |menme B OBITOBOM H|IEIBbHBIX KIIACCOB OpPraHUYECKUX BEMIECTB, B T.U.

IIPOU3BOJICTBEHHOU UCIOJIb3YEMBIX JJI UX UACHTH-

NEeSTEIbHOCTH YelloBe- ¢ukanuu B OBITY W TPOMBILI-

Ka JIEHHOCTH.
2.JlaGoparopnas padoTa:
«Unentudukanus  opraHuue-
CKUX COEJIMHEHUH OTIENbHBIX
KIJIACCOBY

5 Paznen 5. Kunernue- Xapakrepu3oBaTb

CKHe W TepMOIMHA-|BJUSHHE PA3JINYHBIX

MHYecKHe  3aKOHO-|(aKTOpOB Ha paBHOBe-

MEPHOCTH IPOTeKAa-|cHe H CKOPOCTh XUMH-

HHUS XMMHMYECKHMX pe-|4eCKHX peaKuui

aKuui

5.1 | OK 01 |Cxopoctb xumuueckux |Xapakrepusonarb Bius-|1. [I[pakTuko-opueHTHpOBaHHbBIE
OK 02 |peakmuil. XUMHUYeCKOE |HUE KOHLEHTpPALUU pea-|TeOpeTUUeCKUe 3aJjaHusl  Ha
IIK 1.5 |paBHOBecue TUPYIOIIMX BELIECTB H|aHAINU3 (PaKTOPOB, BIMAIOIINX

TEMIEPATypbl Ha CKO-|Ha MU3MEHEHHE CKOPOCTH XHUMH-
pPOCTh XMMHUYECKHX peak-|deckod peakuuu. IIpaxTuko-
nui OpPUEHTHPOBAHHbBIE 3aJaHUsl Ha
XapakTepu3oBaTh BIIMS-|IPUMEHEHHE NpuHLIMNA Jle-
HUE H3MEHEHUs KoHIeH-|[llaTenbe sl HaXoXkaeHus Ha-
TpalluM BEILIECTB, peaK-|MPaBJIEHUs CMEIEHUsI PaBHOBE-
LMW Cpelbl U TeMIEepaTy-|CUsl XUMHUYECKOH peakuuu |
pBl Ha CMEIIEHHE XUMH-|aHaIu3 (AKTOPOB, BIMSIOIINX
YECKOT0 paBHOBECHS Ha CMEIIEHHE XHMHYECKOTO
paBHOBECHS
2. Ilpaktuueckast pabora «Tep-
MOJIMHAMUYECKUE  3aKOHOMED-
HOCTH MPOTEKAHUSI XUMHUUECKHUX
peakuuii. PaBHOBecne xumuye-
CKUX pEaKIHii»
6 Paznen 6. PactBopnsl (McciienoBaTh HCTUHHBIE

PacTBOPHI € 32IaHHBIMH
XapaKTepUCTUKAMHU
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Ne | OK/IIK |Mopyas/Paznen/Tema| Pesyabrar 00yuyenusi | THIbl OlleHOYHBIX MEpPONpHS-
THH
6.1 | OK Ol |Ilonsitie o pactBopax |PaznuuaTh HCTHHHBIE 13agaun Ha OPUrOTOBIEHUE
OK 02 pacTBOpbI pacTBOpOB.
K 1.5 2. [IpakTUKO-OpUEHTUPOBAHHBIE
pacueTHble 3aJaHUS Ha JHC-
MEPCHBIE CUCTEMBI, HUCIIONb3Ye-
MbI€ B OBITOBOW M TIPOU3BOJICT-
BEHHOM JEATEIbHOCTH YEJIOBEKA
6.2 | OK 01l |HccnenoBanue UccnenoBate  ¢usuko-|JlabopaTopHas padora
OK 04 [cBoiCTB pacTBOpOB XUMHYECKHE cBoiictBa|«lIpuroroBinenue  pacTBOpOB
IIK 1.5 HWCTUHHBIX PacCTBOPOB 3agaHHOM (MaccoBoM, %) KOH-
[EHTPALAN
Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojAep:kaHue (coaep:KaHMe NMPUKJIATHOIO MOAY-
JIs1)

7 Paznea 7. OuenuBarthb nocjaeacr- |3amura kKeiica (¢ yuerom 0y-
Xumus B ObITY U BUA ObITOBOM M pOM3- |Ayumieid  npogecCHOHATbHOM
NMPOU3BOJACTBEHHOH |BOJACTBEHHOM /IesiTeIb- |1eATeJIbHOCTH)
AeITeJIbHOCTH YeJIO- [HOCTH 4YeJIOBeKa ¢ Mo-

BeKa 3NN DKOJOTHYeCKOM
0e3omacHoCcTH
OK 01 |Xwumus B O6biTy U nipo- |OuenuBats mnocnenctsus|Keilic (¢ yaerom Oymyiieit mpo-
OK 02 |u3BOACTBEHHOM JAesl- |OBITOBOM M MIPOU3BOJICT-|(hEeCCHOHATBLHOM NeSTEIbHOCTH)
OK 04 |TenpHOCTH YelOBEKa |BEHHOU nesTeTbHOCTH | BO3MOKHBIE TEMBI KEHCOB:
OK 07 yenoBeKka ¢ no3uuuit sxo-|1.byaymme wmarepuanel  ans
K 1.5 JIOTUYECKOM 0Oe30macHo-|aBua-, MalluHO- W MpubdOpo-

CTH

CTPOCHUSI.
2. HoBble Marepuansl i coJ-
HEYHBIX OaTapeil.
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