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Brersist perieHsust npenojasaresib XAMHUHU BbIcIIel kBanuduxanuonHoi kareropun [BIIOY KK AUCT TI'.A. CmupHOBa

Pabouas nporpamma paspaborana Ha ocHoBe DeJlepabHOIO rocy1apCTBEHHOTO CTAHAAPTA CPEIHETrO MPO(heCCHOHATBHOTO oOpa3oBaHus
no criennansHoct 31.02.01 JleuebHoe neno, yrBepkeHHON npukazoM Munnpocemenus Poccuu ot «05» asrycra 2022 roma Ne 526,
3aperucTpupoBaHHOro B Muniocte Poccun ot «29» urons 2022 roga Ne 69542.

Coneprkanue MporpaMMBbl pealii3yercsi B MPOLECCe OCBOCHUS CTY/IEHTAMHU TIPOrPaMMBbI MOJATOTOBKH CIIELMATMCTOB CPEIHEro 3BeHa [0
criennanibHocTd 31.02.01 Jleue6Hoe neno B coorBeTcTBUH ¢ TpeboBanusmu GI'OC CITO no cnenuaibHOCTH.



PELEH3US

Ha pabouyto nporpamMmy no yue6noii gucuuruiige OY /1,12 Xumust 110 cneudalIbHOCTH
31.02.01 JleueGHoe meno (popma o6ydyeHUs: — 0OuHasl, KBATHPUKALHA — denpauep),
BLINOTHEHHYIO npernonasareieM xumun [ BIIOY «ApmaBupckuii MeJHIIMHCKHH KOJIIEDK»
AnTiownHbM AL

[MporpamMma paspaGotana Ha ocHoBe TpeboBanuii @®I'OC cpeanero obuiero
00pa30BaHus, NpPeabSBISEMBIX K CTPYKType, CONEpPKAaHHIO W pe3yJbTaTOM OCBOCHUA
yye6bnoit mucimmumesl OYJ[.12 Xumus, B COOTBETCTBMM C PekomMeHIaUMsIMH 10
OpraHM3allMM MOJy4eHus cpejHero obmero ofpasoBaHus B Tpejeaa  OCBOCHHA
00pa3oBaTebHBIX TNPOTPAMM CpelHero npoQecCHOHAIBHOro 00pa3oBaHMs Ha baze
OCHOBHOTO 061iero o6pa3oBaHust ¢ y4eToM TpeboBaHHi (enepalbHbIX roCyAapCTBEHHBIX
o0pa3oBaTebHBIX CTAHAAapTOB O MOJMy4aeMoW IpodeccHH WM CINEMUATIbHOCTH CPEIHEro
npodeccHoHaIbHOro 00pazoBaHuUsl.

Conepxanne nporpammbl OY/1.12 Xumus HanpaBlIeHO Ha JOCTHXXEHHE CICIYIOLIHX
Lee:

- (opMupoBaHue y 0OydalOIIMXCsS YMEHUS OLIEHHBAaTh 3HAYHMOCTh XHMHYECKOro 3HAHHA
JUISL KQXXJI0TO YeJIOBEeKa;

- (GopmupoBanne y o0y4aromuxcs LEeJOCTHOrO NpPEICTaBIeHHsI O MHPE W pOJIH XMMHH B
CO3/IaHAHN COBPEMEHHOH €CTECTBEHHO-HAYYHOI KAPTHHBI MHPA; YMEHHs O0BACHATH OOBEKTEI
M IPOLECCH OKpY)Kaloleil JefCTBUTEBHOCTH: MPHPOAHON, COLMAIBHOMN, KyJIbTYPHOH,
TEXHHUYECKOH CpeJibl, UCTONbB3Ys Ul 3TOr0 XMMHYECKUE 3HAHUS;

- pa3BUTHE y OOYYAIOUIMXCS YMEHHH pa3auyaTh (GaKTel M OLIEHKH, CPABHUBAThH OLICHOYHBIC
BBIBOJBI, BUAETh HX CBS3b C KPUTEPHSIMH OLEHOK M CBSI3b KPHUTEPHMEB C ONpeleleHHOH
CHCTeMOil IIeHHOCTeH, (OpMYIIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

- npuobpereHre O00YYaIOIIMMHCS OIBITA Pa3HOOOPa3HOM IEATeNbHOCTH, IIO3HAHHA H
CaMOITO3HAHMA; KJIIOYEBBIX HABBIKOB, HMEIOIIUX YHUBEpPCAIbHOE 3HA4Y€HHE UIS PA3THYHBIX
BHUJIOB JIESITEILHOCTH (HABBIKOB peIICHUS MpoOJeM, NPHHATHS PEIICHHWH, MOKCKa, aHalIu3a
06 o06paboTku uHGMOpPMAlMHK, KOMMYHHKATHBHBIX HABBIKOB, HaBBIKOB H3MEpEHHH,
COTpY/IHHYECTBA, 6€301acHOro 00palleHHs ¢ BEIeCTBAMU B MOBCEHEBHOM XKU3HM).

B pesynpTaTe U3y4eHHS MPOrPAMMHOTrO MaTepHana OOy4YaloIIMECs HaXOMAT
MaTepuabHOE €JMHCTBO BEIIECTB B MPHPONE, HMX TE€HETHYECKYIO CBS3b, IPUYUHHO-
CJIeJICTBEHHYIO CBA3b MEXJY COCTABOM, CTPOEHHEM, CBOWCTBAMH M IIPUMEHEHUEM BELIECTB,
3aKOHOMEPHOCTH XHMHYECKHX IIPOLIECCOB, 3aKOHBI MPHPOABI H XHMHH, OSKOJIOIHYECKH
©e3onacHble CrocoObl MPOU3BOJCTB BELIECTB H MATEPHAJIOB.

I[Iporpamma CTpyKTypHpOBaHa M0 pasjenaM u TemaM. B nporpamme ykasansl o6bem
yue6GHOl IMCUMIUIMHBI B 4acaX M BHAAX y4eOHOM JesTeNbHOCTH, onpejeneHa dopma
KOHTpPOIS B paMKaX MNPOMEXYTOYHOH arTeCcTalld (KOMIUIEKCHBIH OJK3aMeH). JUIs
IIPOMEXYTOYHOM aTTeCTalMH MO MTOTaM OCBOEHMS JMCUMIUIMHBI CO3[@HBI KOHTPOJIBHO-
OIICHOUHBIE CpejcTBa. YueOHO-MeToqHyeckoe, WHGOPMALMOHHbIE M  MaTepHaIbHO-
TeXHHYECKOoe oOecleyeHHe YCIOBHH pealM3aldd AUCUHMIUIMHBL  CONEPIKHT  CIIMCKH
JIUTEPaTyphl, llepedeHb 00OpYyNOBaHHS H TEXHHYECKUX cpeicTB obydenus. Cozepianue
IIPOrpaMMHOr0 MaTepHaja HalpaBJIeHO Ha Pa3BUTHE JIMYHOCTH CTY/EHTA, BOCIIMTAHHE B HeM
OJIOKUTENbHBIX KadecTB rpaxaanuHa. B xypce OV ]I.12 Xumusa usyuarorcsi pasjieibl
«Opranudeckas XUMus», «O0mmas 1 HeOpraHUYecKast XUMHs.



[TporpaMma mocTpoeHa ¢  y4YeTOM [PUHLMIOB CHCTEMHOCTH, HAy4HOCTH,
JIOCTYTTHOCTH, MPEEMCTBEHHOCTH W TEPCHEKTHBHOCTH MEX/y PpasjHYHBIMH pasiejaMi
Kypca. 3HAYMTeNbHOE MecTO YHeiseTcs, KpoMe ayAuTOpHOil, an¢pdepeHIHpOBAHHOH
CaMOCTOsITebHOM padorTe.

B paGoueii nporpamme B cBete TpeboBanuit ®I'OC  ykazan  nepetdeHb 00X
KOMITeTeHIHii U nepeurciensl TexHonorun Gopmuposanus OK Ha ydeOHBIX 3aHATHAX.

PaGoyas nporpamma no aucuumuinae OYJI.12 Xumus 1o CrenuHalbHOCTH 31.02.01
Jleue6HOE [€N0, BHINOIHEHHAs MpelofaBaTeieM XHMHH AHTIOWMHBIM A.A., MOXET ObITh
MCIIONIb30BaHA Ui obecredeHHs OCHOBHOW — 0Opa3oBaTeNbHOW — IPOrpamMmel IO
cnemanbHocTd 31.02.01 JleyeGnoe nmeno (dopma obyueHus - OvHaf, KBaJTU(UKALMA —
benpamep).

D : Z%/
PelieH3eHT: IPerno/iaBareiib XMMUH BbICIIeH KBATH(UKALMOHHOH éayz«-o :
kateropuu ['BITIOY KK AUCT I".A. CmupHOBa



PELEH3USI
Ha pabouyo nporpammy 1o yue6roit aucuuruinie OY 1,12 Xumus
no crneunanbHocTd 31.02.01 JleueGnoe neno (popma oGyueHuns — ouHasi, KBaTH(pUKaLUS
— (enpuIep), BBINOTHEHHYO MperoaBaTesieM XHMHH
['BITOY «ApmaBupckuit MEAUUMHCKUI KOJUTEIK» AHTIOWHHLIM A. .

[Iporpamma paspaGorana Ha ocHoBe TpeGoBanuit ®I'OC cpeanero o6iero
obpa3oBaHusl, NpPeAbIBIAEMBIX K CTPYKTYpE, COACPKAHHIO M Pe3yJbTaToM OCBOEHHS
y4ebHol pucummamnel OYJ[.12 XuMus, B COOTBETCTBHH C PeKoMeHJalMsAMH 10
OpraHu3alMM I0Jy4yeHHsl cpeaHero ooOuiero oOpa3oBaHUst B TMpejesia  OCBOEHHS
00pa3oBaTeNbHBIX [POrpamMM cpefHero IMpodeccHoHaTbHOro obpa3oBaHus Ha Oase
OCHOBHOro  ofbmero  obpazoBanusi ¢  y4eTrom TpeboBaHHWii  (eaepabHBIX
roCy1apCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB O [0Jy4aeMoil mpodeccun Hin
CINEHAIBHOCTH CPEeIHEro NMpodeccHoHalIbHOro o6pa3oBaHus.

Conepxanne mnporpammbl  OVY/I.12  Xumus HanpaBieHO Ha JOCTHXEHHeE
CIEeNYIOLIMX LeNe:

- hopmMHpoBaHHe y 00Y4aOUMXCS YMEHHS OLIEHUBATh 3HAYUMOCTh XMMHUUYECKOTO 3HAHHS
JUTISL KQXJI0r0 YejioBeKa;

- dopMupoBanye y 00y4aroKXcs HeJOCTHOrO MpeACTaBIeHHsi O MHPE U POJIH XHMHUH B
CO3/IaHMHM COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTHHBI MHpa; YMEHHMs OOBICHHTH
O0OBEKTbl M TPOLIECCHI OKPY)KaloIIeHd MAeHCTBUTENBHOCTH: MPUPOJAHOMH, COLHAJIBHOM,
KyJIbTYPHOMH, TEXHUYECKOIi Cpe/ibl, HCIONb3YsI Ul 3TOM0 XUMUYECKHE 3HAHUS;

- pa3BuTHe y oOydalouMxcs YMeHMH pa3nuyaTh (akTbl M OLIEHKHM, CpaBHMBATh
OlICHOYHBIE BBIBOBI, BUAETh HX CBSI3b C KPHUTEPUSIMH OLIEHOK M CBA3b KPHTEPHEB C
onpeesieHHON CHCTEeMOM LIeHHOCTeH, GhopMyIHpoBaTh H 00OCHOBBIBATH COOCTBEHHYIO
NO3ULHIO;

- npuobpeTeHre 00YYAIOUIUMHUCS OIBITA Pa3HOOOpa3HOH NeATeNbHOCTH, IO3HAHHS H
CaMOITO3HAHMS, KJIIOYEBBIX HAaBBIKOB, MMEIOIIMX YHHBEpPCAJbHOE 3HA4YeHHE IS
pa3JIMYHBIX BHJOB JEATENbHOCTH (HABBIKOB pElIeHHsl NpobsieM, NMPHHATHA peLICHHUI,
noucka, aHanu3za o6 oOpaboTku HH(OpMaLUH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB
M3MepeHuit, COTpyAHHYeCTBa, Ge30MacHoro obpalleHHs ¢ BELIECTBAMH B MOBCEAHEBHOM
KU3HU).

B pesyabrare H3yyeHHs MNpPOrpaMMHOro Marepuana oOydaroumuecs HaxXousT
MaTepHalbHOE €JMHCTBO BEUIECTB B MPHUPOJE, MX TE€HETHYECKYIO CBS3b, MPHYHHHO-
CICACTBEHHYIO CBS3b MEXJY COCTaBOM, CTPOEHHEM, CBOMCTBAMH M IIPUMEHEHHEM
BEIIECTB, 3aKOHOMEPHOCTH XHMHYECKHX IIPOLECCOB, 3aKOHBI NPHUPOABI M XHMHH,
KOJIOrHYECKH 6e30nacHble CrocoObl IPOU3BOJICTB BELECTB H MAaTEPUAIIOB.

[IporpamMma cTpyKTYpHUpOBaHa 110 pa3jieiaM 1 TemaM. B nporpamme ykasatsl 06beM
y4eGHOH AMCLMIUIMHBI B 4Yacax M BHAAaxX y4eOGHOH JesTeqbHOCTH, onpeiesnexa ¢opma
KOHTpOJISI B paMKax NPOMEXKYTOUYHOH aTTecTaluu (dK3aMeH). Ul TPOMEXYTOYHOMH
aTTeCTallM¥ [0 MTOraM OCBOEHHS JHUCLUHMIUIMHBI CO3[aHbl KOHTPOJBHO-OLEHOYHBIE
cpeacrBa. CojiepKaHHe NPOrpaMMHOIO MaTepHalla HanpaB/eHO Ha PasBUTHE JIHMHOCTH
CTY/IeHTa, BOCIIUTAHHE B HEM TOJIOXKHUTEIBHBIX KaUeCTB rpaXI1aHHHa.

[IporpaMMa IOCTPOEHA C yYETOM IPHHLMIIOB CHCTEMHOCTH, HAYUHOCTH,
JOCTYTIHOCTH, NPEEMCTBEHHOCTH M MEPCIEKTHBHOCTH MEKLY PasIHUHBIMH PA3ICIaMy



Kypca. 3HauMTelbHOE MECTO YAeNsdercs, KpoMe ayJIHTOpHOi, aupdepeHUHpOoBaHHOH
caMocTosATebHOMN padore.

B pa6oueii nporpamme OV /112 Xumus cneuuansHoctd 31.02.01 Jleue6noe aeno
npenojaBartesieM B IOJHOM O00BEME HCIOIb30BAaHbl METOJAMKH IMpernojaBaHus s
ofecreyeHuss WHTEHCHUBHOM 0011e00pa3oBaTebHON  MOArOTOBKH 00Y4YarOLIUXCS  C
BKIIIOYEHUEM YPOKOB-NIPAKTHYECKHX 3aHATHH JUIA peanu3allMd TeMaTUKH MPHUKIaJHBIX
Monayneid npumepHoil paGoyed mporpammbl OV /.12 Xumus ¢ ydetoM TpeOOBaHHMH
®I'oC COO. 310 CrOCOGCTBYeT MAKCUMATbHOMY HATOJHEHHIO MpOhECcCHOHATBHO
OPHEHTUPOBAHHOIO coJiepkanus paboyeil nporpammsl OV /1,12 Xumus.

MeToauka mnpenofaBaHUs OCYLIECTBIISETCS Yepe3 BBINOJHEHHE OIpeNeNEHHBIX
BUJIOB paboT, CBA3aHHBIX ¢ Oyayulel npodeccHOHANBHOI IeATeIbHOCTBIO, H HallpaBieHa
Ha (GOpMHpOBaHKe, 3aKperieHHe W Pa3BUTHE TPAKTHYECKHX HABBIKOB M KOMIIETEHIMH,
COOTBETCTBYIOLIMX Npoduao obpa3oBaTeNbHOM MporpaMmel crenuaibHocTd 31.02.01
Jleye6Hoe nerno.

Ypoku-npakTHueckue 3austus (npuknamueie moxynau) B CIIO — sto dopma
o0pasoBaTebHOM NesTeNLHOCTH, KOTOpas BKJIIOYAET B ceGsi MPAKTHYECKYIO MOATOTOBKY
CTy/ICHTOB B paMKaX OCBOCHHs 00pa30BaTEeNIbHOH MNPOrpaMMbl C Y4eToM Oyayiuei
NpodeccHu W CrocoGCTBYET HAIOIHEHHIO NPAaKTHKO-OPHEHTHPOBAHHOTO COJEpIKAHHS
paboueii nporpammel OYJ1.12 Xumusi.

YpOKH-TIpaKTHYeCKHe 3aHATHS (IPUKIAAHBIE MOMIYJH) IO3BOJSIOT CTYAEHTaM
MOJIYyYHTb HEOOXOAMMBIH ONMBIT M MOATOTOBKY JUIS YCHEUIHOH Kapbephl B BHIOPAHHOI
obnacru.

YpOKH-IIpaKTHYECKHe 3aHATHS (IPUKIAAHBIE MOIYTH) B paGoueif nporpamme
OV/I.12 XuMHst oTpaXkeHsl B TeMax:

[IK.1.1: Tema 7.2. OGHapyxeHHE OpraHH4YeCKHX BEIIECTB OTAEIbHBIX KJIACCOB C
HCTIOJIb30BAHMEM Ka4CeCTBEHHBIX peakuuH, Tema 9.1.4. Xumuueckuii ananus npo®
TIOYBEI,

[1IK.1.2: Tema 4.2. CpolictBa opranu4eckux coeauHenuii, Tema 4.3. Oprannueckue
BelllecTBa B OKM3HEACATENBHOCTH 4enoBeka. [IpoM3BOACTBO W mpuMeHeHHe
OpraHMYeCKMX  BCIIECTB B  NpoOMbIIUIEHHOCTH, Tema 7.2.  OGuapyxeHue
OpPraHHM4eCKUX BEIIECTB OT/JEJbHBIX KIACCOB C HCIOJB30BAaHHEM KauyeCTBEHHBIX
peakuuit, Tema 9.1.2. XuMuuyeckuii aHaius npo6 Boabl, Tema 9.1.3. Xumuueckuii
KOHTPOJIb KaueCTBA MPOAYKTOB ITUTAHHS;

IIK 1.3: Tema 6.2. HWccnenoBaHue CBOMCTB AMCIIEPCHBIX CHUCTEM JUIS HUX
uneHtuukanuy, Tema  9.1.1.  OcHoBHI nabopaTopHON  NpaKTHKK B
npodeCcCHOHANBHBIX T1a00paTopHsX;

[lporpamma mocTpoeHa ¢ y4eTOM NPHHUMIOB CHCTEMHOCTH, HAY4YHOCTH,
AOCTYITHOCTH, TIPEEMCTBEHHOCTH M TMEPCIICKTHBHOCTH MEX/Y Pa3siUYHBIMU pa3ienaMmu
Kypca. OUeHKa COOTBETCTBHSI TEMATHKH NMPAKTUYECKUX 3aHATHIL. [Iporpamma siBnsercs
AKTyalbHOH H COCTABIICHO B COOTBETCTBHHM C IOGTY, [ADCTBEHHBIMH TPEOOBAHUSMHU K
o0pa3oBaresIbHBIM IIPOrpaMMaM. ¥ e e,
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHN TPOT'PAMMBbBI YYEBHOM JUCIHHUTLINHBI
OV/. 12 Xumus

1.1. MecTO AMCHUILIMHBI B CTPYKTYPe OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMmbl:

PaGouass mporpamma y4eOHON MUCHUIUIMHBI SBJISETCS YacThIO MPOTPAMMBI TIOJATOTOBKH CICIMAIUCTOB CPEIHEr0 3BEHA B
cootBercTBUM ¢ PI'OC 1o cnenuansHocT 31.02.01 Jleuebnoe neno CIIO pazpadorannoit B coorBeTcTBUU ¢ PI'OC CIIO npukaz Ne 526
ot «05» aBrycra 2022
1.2. MecTO TUCHUIUIMHBI B CTPYKTYpe OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbI:
yueOHas mucuuruinHa OY /(.12 Xumusi BXOJUT B cOCTaB 00IIe00pa30BaTeIbHbIX YU€OHBIX JUCIUIUIMH MO BBIOOPY, OPMUPYEMBIX U3
o0s3aTenbHBIX penMeTHbIX obactet I'OC cpegnero obdiiero oopazoanus, A crenuaibHocTeit CITO cooTBeTCTBYIOMIETO TPOQPUIIS
po¢heCCUOHAIBHOTO 00pa30BaHUsI.

1.3. Heab u njiaHnpyeMble pe3yabTaThbl 0CBOEHHS IMCUMILINHBI:
B pamMkax nporpamMmbl y4eOHOU JUCITUTUTMHBI 00YYarONTUMUCS OCBaUBAIOTCS.

Oomme JAucnuniimHapHbie
OK 01. Beibupats cnocoObl pemenus 3axa4 | B wacTu TpyJq0BOTO BOCIHTAHUS: - BIAJCTh CHCTEMOM XHMHYECKHX 3HAaHWH,
npO(eccHOHANBHOMR ACATEILHOCTH | - FOTOBHOCTh K TPYAY, OCO3HAHWE LEHHOCTH | KOTOpas BKIIOYACT: OCHOBOIIOJAraroIuc IMOHSATHS
TPUMCHUTCIILHO K pA3IMIHBIM KOHTCKCTAM MacTepCcTBa, TPYJAOI00ue; (XMMUYEeCKUH  JIEMEHT, aToM, 3JIEKTPOHHAs
- rOTOBHOCTb K AaKTHBHOHW JesTeNbHOCTH | 000J]0YKa aToma, S-, p-, d-31eKTpOHHbBIE OpOUTAIH
TEXHOJIOTHYECKON M COLMAJIIBHOW HAIIPaBICHHOCTH, | ATOMOB, HOH, MOJICKY1a, BAJICHTHOCTD,
CIIOCOOHOCTD UHUIUHUPOBATD, MIJIaHUPOBATH u QJICKTPOOTPpUHATCIIBHOCTb, CTCIICHb OKHCJICHUS,
CaMOCTOSTEIIBHO BBIMOIHATh TAKYIO AE€ATEIBbHOCTD; XHMHYCCKad  CBA3bL, MOJb, MOJApHait Macca,
- MHTEpeC K Pa3INYHBIM chepam | MOIAPHEIH o0beM, YTJIEPOAHBIN CKeJleT,
npo¢ecCHOHAIbHON AeATENbHOCTH, (yHKUMOHANBHAA TpYIIIa, palukal, HM30MCpHi,
OBnanenne YHUBEpCaIbHBIMHU yueOHpIME | A30MEPBI,  TOMOJIOTMYECKMH  psll,  TOMOJIOTH,
T03HABATEILHBIME ICHCTBUSIMU: YIJIEBOJOPOABI, KHUCIOPOJI- M a30TCOAEpIKAIIMNE

COCIUHCHUA, OMOJOTrHYECKH aKTHUBHEIC BCIIIECTBA

a) 0a30BbIE JIOTHYECKUE ACHCTBUS:
(yrimeBojbl, XKHpBI, O€IKH), MOHOMEp, MHOJHUMED,

- CaMOCTOSITENIbHO bopmynupoBaTh u
aKTyanuM3upoBaTh TIpobneMy, paccMarpuBaTh ee | CTPYKTYPHOC — 3BCHO,  BBICOKOMONCKYJAPHBIC
BCECTODOHHE: COCJMHCHNS, KPHCTAITMYECKAs PEIICTKA, THIIbI
- YCTAHABIMBATH CYIIECTBEHHbI MPU3HAK Wiax | - AMATCCKHX peakinn (oxmcATEN5HO-
BOCCTAHOBHTENbHBIE, JK30- M JHJOTEPMHUYECKH
OCHOBaHMsS Ul CpaBHeHHs, Kiaccubukaupu u | oCCTAHOBHTCIBHBIC, 3K30 JHAOTEepMIHCCKHE,
) peaxkuuu HMOHHOTO obmeHa), pactsop,
00001IeHH S ;
>JEKTPOIHTHI, HEDJIEKTPOIIHTHI,




OK 02. Mcnionb30BaTh COBPEMEHHBIE CPEICTBA
MOWCKa, aHAJIN3a ¥ HHTEPIPETaluH
nH(pOpMaIH, U

WH(POPMALMOHHBIE TEXHOJIOTHH IS
BBINIOJTHEHMS 331a4 TPO(HEeCCHOHATBHON
JIeSITENIbHOCTHY;

OK 04. DddexTrBHO B3aUMOACHCTBOBATh H
paboTaTh B KOJUIEKTUBE U KOMaH]IC,
OK 07.

ConelcTBOBaTh COXPaHEHUIO

- ONPEACIATh IEJH JICATCIbHOCTH,
napaMeTpbl U KPUTEPUU UX JOCTHUIKCHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS
B pacCMaTPUBACMBIX SIBICHUSIX;

- BHOCHTb KOPPEKTHBBI B  JICSITEIBHOCTb,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB  IICIISM,
OIICHUBATh PUCKH MOCIEICTBUMN IEATCIHBHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIICHUE
pENICHUH )KU3HCHHBIX MPOOIIeM

0) 6a30BBIC UCCIIEIOBATEIHCKHUE JICHCTBHS:
BIIaJIcTh HaBBIKAMH Y4eOHO-HCCIIEI0BATCILCKON U
MPOCKTHOW JESITEIbHOCTH, HABBIKAMH Pa3peIICHUS
npooIemM;

- BBISIBJISITh NPUYUHHO-CJICICTBEHHBIC CBS3H H
aKTyaJM3UpOBaTh 3aJadvy, BBIIBUTATh THIIOTE3y €€
pelieHus, HaXOAUTh apTYMEHTHI JUJIs JIOKa3aTeIbCTBa
CBOMX YTBEPXKICHUMU, 3aJaBaTh MapaMeTpPbl H
KPUTEPHUH PEIICHUS,

- AQHAJIM3UPOBATH TOJYYCHHBIC B XOJI€ PCIICHUS
3a7a4i  Pe3yJbTaThl, KPUTUUYECKH OICHHBATH WX

3aJaBarhb

IIpH

JIOCTOBEPHOCTh, IPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCIJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
[IO3HABaTEJIbHYI0O M  MpaKTUYeCKyr  objacTu
KU3HEAEATEIbHOCTH;

- YMCTB I/IHTCFpI/IpOBaTB 3HAHUA U3 pa3HBIX
MpeIMETHBIX 00JIacTei;

- BBIABUT'ATH HOBBIC nuaceu,
OpUTHHATBHBIE TOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh, HMX MCIIOJIbL30BaHUSI B
MO3HABATENbHON U COIMANbHOU MPAaKTUKE

npejarath

B o0nactu eHHOCTH HAY4YHOTO MMO3HAHMS:
- c(hOpMHPOBAHHOCTH MHUPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

9JEKTPOJIUTHYECKAs AUCCOLMALMS, OKHCIHUTEND,
BOCCTaHOBUTEJIb, CKOPOCTh XUMHUUECKON PEaKInu,
XMMHMYECKOE PABHOBECUE),TEOPUU U  3aKOHBI
(Teopusi XMMHMYECKOI'O CTPOEHUS OPraHUYECKUX
BEILECTB AM. byrtneposa, TEOpUs
3JIEKTPOJIUTHYECKON JUCCOLMaLUH,
nepuoauueckuii 3akon .M. MenneneeBa, 3aKoH
COXPAaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMMH, (AKTOJIOTHUYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, IOJYYEHHH U
6e30macHOM UCIIOJb30BAaHUHU BAKHEHUIINX
HEOPraHUYECKUX M OpraHUYeCKUX BEIIECTB B
OBITY M IPAKTUYECKOM JeATEeIbHOCTH YEJIOBEKa;

- YMETh BBIABIIATH XapaKTEPHbIE IPU3HAKHU U
B3aUMOCBSI3b H3YYCHHBIX IIOHATHHM, IPUMEHATH
COOTBETCTBYIOIIME IIOHATUA IIpU  ONHUCAHUU
CTPOCHUS U  CBOWCTB  HEOPraHHYECKUX U
OpPraHMYEeCKUX BEIIECTB M HX MPEBpaLlCHUN;
BBISIBJISITh B3aMMOCBSI3b XUMUUECKUX 3HAHUH C
HOHATHUSIMHU U MPEACTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMEeTh  MCHOJb30BaTh  HAMMEHOBaHUS
XUMHMYECKUX  COEAMHEHUM  MEXJIYHapOJAHOTO
COI03a TEOPETUUYECKOW M NPUKIATHOW XUMHUHU U
TPUBHAIbHBIE HA3BAaHUS BaXXHEWIIHMX BEIIECTB
(3TuneH, alleTUJIEH, TJIMLEPUH, ¢eHnon,
dbopmanbpaerua, YyKCycHas KHCIIOTa, TJIUIMH,
yrapHbIi Ta3, YIJIEKHCIBIA a3, aMMHaK, rameHas
W3BECTh, HeEramieHas H3BEeCTb, NUTHEBas cojla U
JIPYTHUX), COCTABIATH (POPMYIIbl HEOPTAHUYECKUX U
OpPraHMYECKHUX BEIIECTB, YPAaBHEHUS XUMHUUYECKHX
peakuuii, oOBACHATH UX CMBICI; MOJATBEPXKIATh
XapaKTEpHblE XHWMHYECKHE CBOHCTBA BEIECTB
COOTBETCTBYIOLIUMHU JKCIEPUMEHTaMU "
3alUCSIMU YPaBHEHUN XUMHUUYECKUX PEAKIUi;

- yMETh YCTaHaBIMBAaThb IPUHAJIEKHOCTH
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OKpYIXKaroIlllel Cpesibl, pecypcocOepeKeHHIO,
MPUMEHSITh 3HaHHUSA 00 W3MCHEHWHW KIIMMATa,
MPUHIUIBL  OCPEKIIMBOIO  MPOM3BOJICTBA,
3 PeKTHBHO ACHCTBOBATH B HUPE3BBIYAMHBIX
CUTYaIUsX;

[IK 1.1. Opranu3oBbIBaTh paboyee MecTo.

[IK 1.2. OO0ecreuuBarth COOJIOICHUE
CAaHUTAPHO-3IUJIEMHUOIOTMYCCKUX TTPABHUII
)41 HOpMaTI/IBOB MeI[I/II_IHHCKOﬁ

OpraHu3alyy, B TOM 4YHCIIE aKyLIEPCKO-
TUHEKOJIOTUYECKOT0 MpOoQuiIs IO BUAY
NEeATEIbHOCTH.

[1K1.3 OcyiecTBIsTh NpoQecCuOHANbHBIN
YXOJ 3a MalUeHTAMU C HCIOJIb30BAHUEM
COBPEMEHHBIX CpPEICTB U IPEIAMETOB
yXo0/a;

pa3BUTUS HAykKu U  OOLIECTBEHHOMH
OCHOBAaHHOTO Ha Juasnore
CHOCOOCTBYIOIEIO  OCO3HAHHUIO
HOJIMKYJIbTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE A3BIKOBOU "
YUTATEIbCKON KYJbTYpBI KakK CpeAcTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMHU U IIO3HAHUSA MUPA;

- OCO3HAHUE LIECHHOCTU HAYYHOH JIE€ATENbHOCTH,

MPaKTUKH,

KYJIbTYp,
CBOCro Mecra B

TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO u
UCCJIEI0OBATEIIbCKYIO JIESITENbHOCTh HWHIWBHUAYAIBHO
U B TPYIIIE;

OBnanenue YHHUBEPCATbHBIMU Y4eOHBIMH

MO3HABATEIILHBIMU JIEHCTBUSMU:

B) pabota ¢ nuHpopMaImei:

- BlIaJIeTh HABBIKAMU MOJYYEeHHUS HHPOpMAIUU
M3 HMCTOYHHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh MOWCK, aHAJIM3, CUCTEMATHU3ALHUI0 U
UHTEPIPETANI0 HHPOPMAIIUHA PA3TUIHBIX BHUIOB U
dbopm mpeacTaBICHUS;

- co3/1aBaTh TEKCTBHI B Pa3jIUYHBIX (opmaTax ¢
y4eToM Ha3HadeHuss HWHoOpManuu U IeJIeBOH
ayaIuTOpUM,  BBIOMpass  ONTUMAIbHYIO  GopMmy
MpECTABICHUS U BU3yaIU3aIIHH;

- OI[EHUBAaTh JOCTOBEPHOCTb,
uHpopMaluu, ee COOTBETCTBUE
MOpPaJbHO-dTUUYECKUM HOPpMaM;

- UCIIONB30BaTh CpeAcTBa UHPOPMAIMOHHBIX U

JJETUTUMHOCTD
IIpaBOBBIM u

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ'[OFI/Iﬁ B peHIeHI/II/I
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3aIMOHHBIX 3a7a4 c coOI0IeHUEM
TpeOOBaHMIl JPrOHOMHUKHU, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHus, NpaBOBBIX U
STHYECKHX HODPM, HOPM UHPOPMAITMOHHOK
0€e30I1acHOCTH;

- BllaJleTh HABBIKAMU  pACMO3HABaHUS U

W3YYEHHBIX HEOPTraHUYECKUX U OPraHUYEeCKUX
BEIIECTB K OINpPENEIICHHBIM KJlacCaM U TpymIam
COCIMHEHUH, XapaKTepuU30BaTh MX COCTaB U
BaKHEHUIIINE CBOMCTBA; OIPENENATH BUBI
XHMHUYECKHUX CBsi3ed (KOBaJIEHTHAas, WOHHAaf,
MeTaJuIndecKas, BOJIOPOJIHAS), TUTIBI
KPUCTAJINYECKUX pelIeToK BEIIECTB;
KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIUH;

- chopmupoBath MpEACTaBIICHHUS: o
MaTepHUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
M TI03HABAEMOCTHU SIBJICHUM MPUPOIBI; O MECTE W
3HaUYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HaYyK U
ee ponu B oOecrieyeHHH YCTOWYMBOTO Pa3BUTHS
YeJ0BEeUYECTBA: B pelieHuun npooiemM
SKOJIOTUYECKOM, DHEPTeTUYECKOW ¢ MHUIIECBOM
0€301aCHOCTH, B Pa3BUTHU MEIMIIUHBI, CO3IaHUU
HOBBIX MaTE€pHaJiOB, HOBbIX UCTOYHUKOB SHEPTUH,
B o0ecreueHUH palMoOHAIILHOTO
MPUPOIOTIOTb30BAHUS, B dbopMupOBaHUHU
MUPOBO33pPEHUSI M OOIIEH KyJIbTyphl YEIOBEKa, a
TaK)Ke DKOJOTMYSCKH O0OCHOBAHHOT'O OTHOIICHHUS
K CBOEMY 3JI0pPOBBIO M IPUPOJTHOU CPEIE;

- BJIAJIETh CHUCTEMON XWMHWYECKHX 3HaHHHU,
KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIOIINE TTOHSITHS
(DOTIOTHUTENBPHO K CHUCTEME TMOHSATHI 0a30BOTO
YpPOBHSI) - H30TOIBI, OCHOBHOE M BO30YXXJIEHHOE

COCTOSIHME  aToma, THOpuau3aius  aTOMHBIX
opbutaneit, xumuueckas cBs3p ("P " wm "',
KpaTHbIC  CBS3W), MOJSApHAs  KOHIICHTpAIUs,

CTPYKTypHas ¢dopmyia, u3oMepus (CTpyKTypHas,
reoMeTpuyeckas (IUC-TpAHC-U30MEpHUs), THIIBI
XMMHMUYECKUX peakuuil (roMo- M TETEPOreHHBIE,

oOpatuMble ¥ HeoOpaTHUMBbIE),  PacTBOPHI
(MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KpPUCTAJUIOTUJPAThl,  CTENEHb  JUCCOLMAIUH,

9JIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TEOPUH U

6




3aIUTHI nHbOpMaIUH,
0€3011aCHOCTH JIMYHOCTH;

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIILHOCTHU
U CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH Yy4eOHO-HCCJIE0BATEIbCKOM,
MPOEKTHOW U COLUATBbHOMN JE€SATEIbHOCTH;

OBnasiecHue YHUBEPCAIbHBIMM KOMMYHHUKATHBHBIMU
JIEHCTBUSMU:

0) coBMecTHas JEITCIbHOCTD:

- MOHUMATh M HKCIOJb30BaTh MPEUMYIIECTBA
KOMaHIHOHN U WHIUBUIYaTbHON PabOTHI,

- MPUHUMATH 11€JI1 COBMECTHOM NEATEIbHOCTH,
OpPraHu30BbIBATh U KOOPJAMHHUPOBATH JACHCTBUA MO €€
JOCTHKCHHUIO: COCTAaBJISTH MJaH JICHCTBUMH,
pacnpenensaTh pojid C y4€TOM MHEHHH y4YaCTHUKOB
00CyXIaTh pe3yJbTaThl COBMECTHON pabOTHI;

- KOOPAUHUPOBATH M BBHIMOJHATH paboOTy B
YCIIOBHSX peanbHOTO, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOT'O B3aUMOCHCTBHUS;

- OCYHIIECTBJISATh IO3UTHUBHOE CTPATETUUYECKOE
MOBEJACHUE B pA3JIUUYHBIX CHUTYAIUIX, MPOABIATH
TBOPYECTBO ¥ BOOOpaKeHUE, OBITh MHUIIMATUBHBIM
OsgnageHue YHUBEPCAIbHBIMH  PETryJISTUBHBIMU
JEUCTBUSIMU: T TIPUHSATHE CEOSI ¥ IPYTUX JTFOJEH:

- NPUHUMATh MOTHUBBI M apPryMEHTBl JAPYTHX
TOJIEH MPU aHAJIN3E PE3YJIbTATOB AEATEIBHOCTH;

- MpU3HABaTh CBOE IMPaBO U NPaBO JPYrux
JIIOJICH Ha OIIHOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATH MUP C MO3UIUU

B 00J1acTH 3K0J10THYECKOT0 BOCIIMTAHUSA

WHPOPMAITMOHHOMN

- c(hOpMHUPOBAHHOCTH 9KOJIOTUYECKOU
KyJbTYpbl, = NOHMMaHHE  BIMSHUS  COIMAJBHO-
SKOHOMMYECKUX IIPOLIECCOB Ha COCTOSIHHE
NPUPOJHOM M  COLMAIbHOM Cpeabl, OCO3HaHUE

rJ100aJIbHOTO XapaKTepa 3KOJIOTUICCKUX Hp06J'IeM;

3aKOHBbI, 3aKOHOMCPHOCTH, MHUPOBO33PCHUYCCKUC
3HaHu, Jexamue B OCHOBC IIOHHMMAaHMH
NPpUYHUHHOCTHU u CHUCTCMHOCTHU XUMHUYCCKHUX
SIBJIGHI/If/'I, COBPCMCHHELIC NpcaACTaBJICHUA (O)
CTpOCHHUHU BCHICCTBA HA AaTOMHOM, MOJICKYJISAPHOM
U HAIMOJCKYIIAPHOM YPOBHAX; NPCACTAaBJICHUA O

MEXaHHu3Max XHUMHYCCKUX peaKHHﬁ,
TEPMOJMHAMUYCCKUX u KHHCTHUYCCKHUX
3aKOHOMCPHOCTAX HUX IMPOTEKaHHUA, O XUMHUYCCKOM
PaBHOBCCHUHU, JAUCIIEPCHEBIX CHUCTCMaAX,
(baKTOJ'IOFI/ILIeCKI/Ie CBCIACHUA (¢} CBOﬁCTBaX,
COCTaBc, NoJIyueHUuu u 0e30macHOM

HCIOJb30BAHMH BaKHEHUIIIHUX HCOPraHNYCCKHUX U
OPraHnv4cCKHuX BCHICCTB B 6LITy n HpaKTI/I‘leCKOﬁ

NEATEIbHOCTH  4YeJloBeKa;  OOIMMX  Hay4YHBIX
OPUHIUIAX XUMUYECKOIo MHpPOMU3BOJCTBA (Ha
npuMepe  HPOMU3BOJCTBA  CEPHOM  KHCIOTHI,
aMMMaKa, METaHoJja, nepepaboTku HePTH);

- YMETh MIPOBOJUTH pac4eTsl o
XUMHUYECKUM dopmynam 5 YpPaBHEHUSIM
XUMHWYECKHUX peaKquI C HCIIOJIBb30BaHUEM
¢usnueckux BeJMYMH (Macchl, oObeMa TIa3oB,
KOJIMYEeCTBA  BEIIECTBA), XapaKTepHU3YIOIIHNX

BEILIECTBAa C KOJUYECTBEHHOW CTOPOHBI: pacueThl
1o HaXO0XKIECHUIO XAMHUYECKON bopmyIbl
BEIllECTBAa; pacyeThl Macchl (00bema, KOJMYecTBa
BEILIECTBA) NPOAYKTa pEaklMu, €CIH OJHO U3
HUCXOJHBIX BELIECTB JaHO B BHJIE pacTBOpa C
ONIPEJICICHHOM MacCOBOM JI0JIEM PacTBOPEHHOTO
BEI[ECTBA UM JaHO B M30BITKE (MMEET MPUMECH);
pacyeTsl MacCOBOW MJIM OOBEMHOM J0JM BBIXOJA
MPOJYKTa PEaKlUU; pacdyeTsl TernoBoro s¢pdexra
peakiuii, 00beMHBIX OTHOIIEHUH ra30B;

- YMETH BBIABJIATH XapaKTePHbIE MPU3HAKU U
B3aUMOCBSA3b H3YUYEHHBIX TOHATHH, NPUMEHITH
COOTBETCTBYIOUIME TOHATHS TNPU  ONHMCAHUH
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- IUIAHUPOBAHUE U OCYIIECTBICHUE JACUCTBUU B
OKpYJ)KalOILllEW cpeAae Ha OCHOBE 3HAaHMUA Lelei
YCTOWYHMBOTIO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE JAEHWCTBUU, NPUHOCIIIUX BpEl
OKpYy>Karllei cpeae;

- yMEHHUE TMPOTHO3UPOBATH HEOJAronpuUsiTHbIC

JKOJIOTUYECKUE TOCHEACTBUS  IPEANPUHUMACMBIX
JIEUCTBUH, IPEAOTBPAILATD UX;
- pacmupeHue OIbITa NeATEeIIbHOCTH

JKOJIOTHYECKOU HAIPaBIEHHOCTH;
OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIEJOBATEIbCKOM,

CTPOEHHUS U  CBOWCTB  HEOPraHMYECKUX H
OpPraHMYECKUX BEIIECTB M HUX IPEBPAILCHUI;

BBISIBIIATH ~ B3aMMOCBSI3b  XMMHUYECKHX  Ooiee
OCO3HAaHHOTO  TMOHUMAHUA W  OOBACHEHHUS
CYIIHOCTH  MaTepUajJbHOr0 €JUHCTBA  MHDAa;

UCIIOJIb30BAaTh CHCTEMHbIE XHUMHUYECKHE 3HAHHS
U1 OOBSICHEHUST U TPOTHO3UPOBAHUS SIBICHUH,
UMEIOIINX €CTECTBEHHOHAYUYHYIO MPUPOAY; YMETh

HCII0JIb30BaTh HauMEHOBaHUSA XHAMHYECKUX
COETMHEHHU N MEXKYHApPOHOTO cor03a
TEOPETUYECKOW W  NPUKIATHOW XUMHU U

TpPUBUAJIbHbIC Ha3BaHUS BELIECTB, OTHOCSILUXCSA K
U3YYEHHBIM KJ1accam OpraHUYEeCKUX U
HEOPraHWYECKUX  COEJIMHEHMH;  HCIOJIb30BAThH
XUMUYECKYI0  CHMBOJUKY JUIsl  COCTaBIICHUS
bopmyn HEOpPraHUYeCKHX BEIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpalIEeHHBIX 51 CKEJIETHBIX ) bopmyn
OpPraHMYECKUX BELIECTB; COCTABIATb YpPaBHEHMS

XMMHMUYECKUX  peakluid U  pacKpblBaTh  HUX
CYIIHOCTBb:  OKHMCIHUTEIbHO-OCCTAHOBUTEIBHBIX
peakuuin IIOCPEICTBOM COCTaBJICHUSA

9JEKTPOHHOro OajlaHca 3THX peakUuil; peakuui
MOHHOTO OOMEHA MyTeM COCTABJIEHUS MX MOJIHBIX
U COKpAaIlICHHBbIX HMOHHBIX YpPAaBHEHUW; pPEaKLHM
TUJpOJIN3a, peakiuil KoMmIjiekcooOpa3oBaHus (Ha
IpUMepe  THAPOKCOKOMILJIEKCOB  IIMHKAa U
aJTIOMHUHUA); MOATBEPKIATh XapaKTepHbIE
XUMHUYECKUE CBOMCTBa BEIIECTB
COOTBETCTBYIOLIUMHU SKCIEPUMEHTaMU U
3alUCSAMU YPaBHEHUN XUMHUUYECKUX PEaKIUii;

- YMETh KJIacCU(PUIIMPOBATH
HEOpPraHWYECKUE M OpraHWYEeCKHE BEIIECTBA U
XUMUYECKHE PeaKklMM, CAMOCTOSITEILHO BHIOUPATh
OCHOBAHHMS W KpUTEPUU [UJIS KJIacCHUPUKALMU
U3y4aeMbIX XUMHUYECKUX 00BEKTOB;




XapaKTepu30BaTh COCTAB U BAXKHEUIIME CBOWCTBA
BEILIECTB, MPUHALIESKAIIUX K OINPEAEICHHBIM
KjlaccaM Y TpynnaM COeIMHEHUH (mpocTble
BEILIECTBA, OKCH/IBI, TUAPOKCHUIBI, COJIH;
yrIEBOJOPOABlI,  MPOCThIE  3QUPBI,  CIHPTHI,
(dbeHonpl, albpAeruAbl, KETOHBI, KapOOHOBBIE
KHCJIOTBI, CJIOXHbIE J(QUPBI, XHUPbBI, YTIECBOJBI,
aMUHBI, AMHHOKHCIJOTBHI, O€JIKH); MPUMEHATH
3HaHUS O COCTaB€ M CBOMCTBax BEIIECTB [JIA
JKCIEPUMEHTAJIbHOMN MIPOBEPKHU TUIOTE3
OTHOCHUTEJIBHO  3aKOHOMEPHOCTEH  NPOTEKaHUs
XMMUYECKUX  pEakKUMid U  MPOTHO3UPOBAHUS
BO3MOKHOCTEN X OCYUIECTBJICHMUS;

- YMETh MOATBEPKIATh Ha KOHKPETHBIX IpUMEpPax
XapakTep 3aBUCUMOCTH PEaKLMOHHOU
CIIOCOOHOCTH  OPraHUYECKUX COCAUHEHHH OT
KPaTHOCTH W THIIAa KOBAJICHTHOM cBs3M ("
B3aMMHOIO BJIMSIHUSI aTOMOB M TpPYII aTOMOB B

MOJIEKyJIax; a Takke OT  OoCOOEHHOCTeH
peam3aliii pa3IMdYHbIX MCXAaHU3MOB IIPOTCKAHUA
peakuui;

- yMETh  XapaKTepu30BaTh  AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U BO30YXKJIEHHOM
COCTOSIHUM) U HOHOB XMMUUYECKHUX dJIeMEHTOB 1 - 4
nepuonoB  Ilepmonuueckoir  cucremnr  J[.H.
MeHneneeBa U UX BaJEHTHbIE BO3MOXHOCTH,
ucnonb3ys moustus 's”, "p", "d-anmexTpoHHBIC"
opOuTanu, HHEPreTUYEeCKue YPOBHU; OOBICHSITH
3aKOHOMEPHOCTH N3MEHECHHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMH
COEJIMHEHUH 10 MepuoJaM U Ipynmam;

B pamkax mporpammbl yueOHOW TUCHUIIIMHBI OOYYarONTUMHUCS OCBAWUBAIOTCS JIMYHOCTHBIC, METAMPEIMETHBIE U TPEIMETHBIC
pe3ynbTaThl B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC:



Koambt I[InanupyemMble pe3yJbTaThl 0CBOCHHS JMCHUIIHHBI BKIIOYAIOT
pe3yJbTaToB

JIP 01 Ocoznaronmii cedst rpakganuHoM Poccun 1 3amnTHIKOM OTEYecTBa, BHIPAKAIOIMINN CBOIO POCCUNMCKYIO HACHTUYHOCTD B IOJIUKYJIBTYPHOM
U MHOT'OKOH()ECCHOHAIBHOM POCCHICKOM OOIECTBE M COBPEMEHHOM MHPOBOM cooOuiectBe. CoO3HAMOMUIl CBOE €IMHCTBO C HApOAOM
Poccun, ¢ Pocculickum rocygapcTBOM, IEMOHCTPUPYIOLIMKA OTBETCTBEHHOCTh 3a pa3BUTHE CTpaHbl. [IpOsBASIOMIMI TOTOBHOCTh K 3alUTE
PonuHel, ciocoOHBINH apryMeHTUPOBAaHHO OTCTauBaTh CYBEPEHUTET U JIOCTOMHCTBO Hapoja Poccuu, coXpaHATh M 3aILUINATE HCTOPUUECKYIO
npaBay 0 PocCUiCKOM rocyzapcrse.

JIP 06 OpHueHTHPOBAaHHBIM Ha MPOdECCHOHATBHBIE JOCTHKECHUS, IEATEIIFHO BRIPXKAIOIINI T03HABATEILHBIE HHTEPECHI C YYETOM CBOUX
CIOCOOHOCTEH, 00pa30BaTeILHOrO U MPO(hecCHOHAILHOTO MapuIpyTa, BHIOpaHHON KBaTH(UKALINY.
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2. CTPYKTYPA M IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCIUITIJIAHBI

OY /.12 Xumus

2.1. O0bem yueOHOI TUCHUIJINHBI M BUAbI Y4eOHOH padoThI

Bux yueOHoi1 padoThl

Oovem uacoe

IIpome:kyTouHas arrectauus B popMe IK3aMeHa

O0bem 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOH THUCHUIIIHHBI 144
71a00paTopHbIE pabOTHI 28
NPAKTUYECKHUE 3aHITHS 56
KOHTPOJIbHBIE paOOTHI 4

B T.4. TEOpEeTHYECKOE 00yUeHHe 50

Koncyabranus 3

3

Bapuamusnas uacme — ne npedycmompena
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2.2. IllpuMepHbBIii TeMaTHYECKHUI JIaH U cojepxkanne yueoHoil qucumianabl OY .12 Xumus

HanmenoBanmue Conep:xanue yueOHOro MaTepuasa, JJaboparopubie padoThl U NpakTHyeckue 3auaTus, | Oo0bem | Koabl koMnereHuuii n
pa3esioB U TeM caMocCTosiTeJIbHAs padoTa o0yuyaloumxcs, KypcoBasi padora (IIpoeKT) (eciu 4yacoB JIMYHOCTHBIX
npeodycmompeHbvl) pe3yJabTaToB
¢popmupoBanmnio
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT NPOTrPaMMBblI
1 2 3 4
Pazpea 1.
OcHOBBI CTpPOEHHS BelleCTBA 8
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaia/ypox — JIeKUs 2 OK 01
Crpoenne atomos | COBPEMCHHAs MOJENb  CTPOCHHsS ~aTOMa. OICKTPOHHAS ~KOH(UIypauus aToma.
XHMHYECKHX Knaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-ameMeHThl). BaleHTHbBIC 3JIEKTPOHBI.
3JIeMEeHTOB BanentHOCTh. DIIEKTpOHHASA MPUPOJA XUMUUYECKON CBA3U. DIEKTPOOTPUIIATEIBHOCTD.
NpHpoaa Conep:xanue yueOHOro MaTepuaJia/ ypok — JeKuus 2
XHMHYECKOI KoBanentHass cBsi3b, €€ pPa3HOBUIHOCTH U MEXaHU3MBI 0Opa3oBaHHs OOMEHHBIM U
CBA3H JTOHOpHO-aKkuenTopHbiii). MonHas cBa3b. Mertamnueckas cBs3b. BomopoaHas CBS3b.
MexmoneKysipHble B3aUMOJI€ICTBUS.
N3oTombl, OCHOBHOE U BO30YXJIEHHOE COCTOSIHHE aToMa, THOPUIM3AINsS aTOMHBIX
opOuraineil.
Coaep:xaHue yueOHOro MaTepuasia /ypokK - mpakTuieckoe 3ansitue Nel 2
Pemienne mpakTUuecKUX 3aJaHUl Ha COCTaBICHHE SJIEKTPOHHO-rpaduueckux Gopmyl
37eMeHTOB 1-4 nmepuonos.
Pemenue 3ananuii Ha MCNIOJIB30BAHUE XMMUUYECKON CUMBOJIMKM U HA3BaHUW COECIUHEHUUN
M0 HOMEHKJIAType MEXJAYHApOJHOTO COI03a TEOPETHYECKOW W MPHUKIAAHON XUMHUH M
TPUBHUATBHBIX HA3BAaHWM ST COCTABICHHUS XUMHUYECKUX (OpMyl JByXaTOMHBIX
COeIMHEHUN (OKCHAOB, CYIb()PUIOB, THUIPUAOB U T.M.) U JAPYrUX HEOPTAaHUUYECKUX
COEJIMHEHUM OTJEIbHBIX KJIACCOB.
Coaep:xaHue yueOHOro MaTepuaia/ypoxk — NpakTuieckoe 3ansitue Ne2 2 OK 01
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Tema 1.2.

Ilepuoanyeckuii
3aKO0H M Ta0JuIa
JI.AA. MenpaesieeBa

.. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKUX DJIEMEHTOB,
00pa3yeMbIX HMH TMPOCTBIX M CIOXHBIX BEIIECTB B COOTBETCTBHU C IOJOKEHHEM
XUMHUUYECKOro 3jieMeHTa B llepuoauueckoit cucrteme. MHUPOBO33PEHUYECKOE W HAYUYHOE
3HaueHue Ilepumonmnueckoro 3akona .M. MenneneeBa. Ilpornoser .M. Menaeneesna.
OTKpBITHE HOBBIX XUMHUYECKUX JICMECHTOB.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUM Ha XapaKTepHU3aIlUio
XUMHUYECKUX 3JICMEHTOB «Merammuuyeckue /  HEMETaJUIMYECKHUE CBOMCTBA,
AJIEKTPOOTPUILIATEILHOCTh M CPOJACTBO K DJJEKTPOHY XHMHYECKHUX DJJIEMEHTOB B
COOTBETCTBHE C HMX DJEKTPOHHBIM CTPOCHHEM M TOJIOKEHHUEM B MEPUOAUYCCKON CHCTEME
xuMuueckux 3neMeHToB J[.1. MenneneeBa». Memannvt 6 meouyune.

OK 02
JIP 01
K 1.1.

Pasznea 2.
XuMHYEeCKHEe peaKkunu

12

Tema 2.1
Tema 2.1. Tunsl
XHMHYECKHX
peakunui

Conep:xaHue y4eOHOro MaTepuaia/ypox — JIeKuus

Knaccudukanus v TUMBI XUMUYECKUX PEaKIUN C y4acTHEM HEOPTraHMYEeCKUX BEIECTB.

KonnyectBennsie oTHOIMIEHUSI B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUU U

pacueTsl MO YpaBHEHUSAM XUMHUUYECKHUX peakiuid. Monp Kak eJuHuIa KOJUYECTBa

BelecTBa. MoJssipHasi Macca. 3aKOHBI COXPAHEHMSI MAacChl M SHEPruu. 3aKoH ABOTrajpo.

Momnsipabiii 06bem razoB. OTHOCUTENIbHAS UIOTHOCTH Ta30B. KonnuecTBEeHHBIE pacdeThl

B MEJUIIMHE.

Peakunu koMIiekcooOpa3oBaHHUS C Yy4acTHEM HEOPraHMYECKUX BEIIeCTB (Ha mpuMepe
TUAPOKCOKOMITJIEKCOB IIMHKA M aJTIOMUHUSA).

Copep:xanue yueOHOr0 MaTepUasa /yYpPoK - NpaKkTHYecKoe 3aHsiTue Ne3

CocraBneHnue ypaBHEHHUH peakIMii COeMHEHNUS, Pa3I0KEHUS, 3aMEIIeHHsI, OOMeHa.
YpaBHEeHUS peakluil TOpEeHUs, HOHHOTO 0OMeHa, OKHCICHUS-BOCCTAHOBICHUS.

PacueTr xoIM4ueCcTBEHHLIX XAPAKTCPUCTHUK MUCXOOHBIX BCIICCTB U MPOAYKTOB PCAKIIUH. Pacuer
KOJMYECTBEHHBIX XapaKTePUCTHK MPOAYKTAa PEaKIMH COSAUHEHHs, €Cd OJHO W3 BEIIECTB
JTAaHO B M30BITKE W/WIM CONEPKHUT IMpuMecH. PacyeT MaccoBoil min 0ObEMHOMN JTOJIM BBIXO/AA
MPOJAYKTa peaklIHH COSAMHEHHs] OT TEOPEeTHYECKHM BO3MOXHOTo. Pacduer o00beMHBIX
OTHOIIIEHWH ra3oB. Pacder maccel (00BEM, KOJTUYECTBO BEMIECTBA) MPOAYKTA PEAKIIUU, €CIU
OJIHO U3 BEIECTB JaHO B BHJIE PAcTBOpa C OMPEIEICHHON MaccOBOH J0Jiel pacTBOPEHHOTO
BEIECTBA.

Copep:xaHue y4eOHOr0 MaTepHaJia /ypoK - NpaKkTHYecKoe 3ansitue Ned

OK 01
JIP 06
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ypaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHU . CrencHb OKHCJICHUA. OKHCIUTEIID n
BOCCTAaHOBUTCIIb. OKHCITUTEIIFHOBOCCTAHOBHUTEIIbHEIC pCaKnun B mnpuponae,
MMPOU3BOJACTBCHHBIX IIpOoHECCaX U IKHU3HCACATCIBHOCTH OPraHu3MOB. OKHCIUTEIIHHO-
BOCCTAaHOBUTEIbHBIN IoTeHuuaia CpEabl. CocraBiienne u YpaBHUBaHHUC OKHCIIUTEIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKLII/If/’I MCTOJAO0OM OJICKTPOHHOI'O Oananca. Tunuuneie HCOPTaHUYCCKUC
OKHCIIHUTEIN U BOCCTaAHOBUTCIIN. :‘)HeKTpOHI/IS pPaCTBOPOB M pacCIlJIaBOB coJjei.

Tema 2.2. Coaepkanue y4eOHOr0 MaTepuasia/ypok — JeKuus 2 OK 01
duaekTpoauTHdecKka | Teopus IEKTPOJMTUUECKOW auccomuanuu. Peaknum moHHOro oOmeHa. CocTaBieHHE IIK 1.3.
sl AMCCOUMANUSA U peakuuii HOHHOTO OOMEHa IMyTeM COCTaBJICHHS WX IMOJHBIX U COKPAIIEHHBIX HMOHHBIX
HOHHBIH 00MeH YpaBHEHUH.
I'moponms  comeii. 3HaueHWe TUAPOIW3a B OHOJOTHMYECKMX OOMEHHBIX IIpoIeccax.
[IpumeneHue ruapoau3a B MPOMBIILICHHOCTH. Yuem 2uodponu3a i1ekapcmeenubvlx cpeocmas
npu ux npumeHeHue.
Conep:xanue yueOHOro Marepuasia/ ypok - jaboparopnasi pabora Nel 2
«Peakuuu ruposnsza.
HccnenoBanue cpebl pacTBOPOB CoJiel, 00pa30BaHHBIX CUIIBHBIMU U CIIA0BIMU IPOTOIUTAMH,
M UX peakuuil c pacTBOpaMH Imenoun M KapOoHara Hatpusa. CocTaBieHHE peaKIui
TUIPOJIN3a COJIEH.
Conep:xanue yueOHOro Marepuasia/ ypok — KOHTpoJibHast pabora Nel. 2
CtpoeHue BelecTBa U XMMUYECKUE PEAKIIUH.
Pazpea 3.
Crpoenne U cBOiicTBa HEOPraHMYECKHX BellleCTB 22
Tema 3.1. Coaepkanue y4eOHOro MaTepuaia/ypok — JeKuus 2 OK 01
Kaaccnduxanus, [IpenmMer HeopraHudeckod XUMHHU. B3auMOCBSI3b  HEOPraHUYECKHUX  BEIECTB. OK 02
HOMEHKJIATYpa U Knaccupukanus Heopraumyeckux BemecTB. [IpocTeie u cinoxHbie BemecTBa. OCHOBHBIE
CTpOeHue KJIACCHI CIIOKHBIX BelecTB (OKCHABI, TUAPOKCHABI, KUCIOTHI, conu). HoMmeHnknarypa u
HEOPraHM4YecKuX Ha3BaHUE HEOPraHWYECKHUX BEIICCTB HCXOJS U3 HMX XHMHYECKOW (OPMYJIBl WA
BellecTB COCTaBIICHHE XUMHUUECKON POpMYIbI UCXOS U3 Ha3BaHUS BEUIECTBA MO MEXKIYHAPOIHOMN

WJIA TPUBUAJIBHOM HOMEHKJIATYyPE.

MexMonekynsapHble B3aumoneiicteus. KpucramioruapaTtel. ArperatHble  COCTOSHUSA
BemiecTBa. Kpucrannuueckrue u amop@Hsbie BemecTBa. TUIIBI KPUCTATUTMYECKUX PEIIETOK
(aToMHast, MOJIEKYJISIpHAsI, MOHHAS, METAJTINYeCcKast). 3aBUCUMOCTh (PU3NUYECKHX CBOMCTB
BEIllECTBA OT THUIA KpUCTAININUECKON pemeTku. [IpruunHbl MHOT00Opa3ust BELIECTB.
CoBpeMeHHbIE TIPEICTABICHHUS O CTPOCHUU TBEPIBIX, KHUAKUX M Ta3000pa3HbIX BEIIECTB.
Kuakue KpucTalIbL.
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Coaepsxkanue yueOHOro MaTepuaa /ypok - NpakTuyeckoe 3ansaTue Ned

Pemienne 3amad Ha pacyer MaccoBOM J0dM (Macchl) XHMHUYECKOTO JJIEMEHTa
(coenqunenusi) B  Mojekyine (cmecu). Pelmienue npakTHUECKUX — 3aJaHUM 1O
KJIaccu(UKali, HOMEHKIAType U XUMUYECKUM (QopMysiaM HEOPraHWYECKUX BEIlEeCTB
pa3IMYHBIX KJIACCOB (HA3bIBaTh W COCTaBJIATH (OPMYJIbl XUMHYECKHX BEIIECTB,
ONpeaesITh NPUHAIJIKHOCTh K KIIaccy).

Copep:xaHue yueOHOI0 MaTepUasa /yPOK - MPaKTHYecKoe 3aHsATHe Neb

Hctounuku xuMudeckod MHGopManuu (HaydHas M ydyeOHO-HAaydHas JIMTepaTypa, CpeicTBa
MaccoBoil mHGpopmauuu, cetb MuTepHer u npyrue). Ilouck mHpOpManmu 1mo Ha3BaHUSM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (hOpPMYJIaM.

Tema 3.2. ®u3uko-
XHMHYECKHeE
cBoOiicTBA
HeOpraHuYecKux
BeIleCTB

Conep:xaHue y4eOHOro MaTepuaia/ypox — JIeKuus

Metamibl. OOmue Qu3nYeckue W XUMUYECKHE CBoWcTBa MeTaioB. CrocoOsbl
MoJIydeHusl. 3HAYCHHUE METa/UIOB M HEMETA/UIOB B MPHUPOJAC U IKU3HEACATEIHHOCTH
YeJlloBeKa W opraHu3MoB. Koppos3usi MeTayuioB: BUIbI KOPPO3HUH, CIIOCOOBI 3allUThI
METAJIJIOB OT KOPPO3HUHU.

Conep:xaHue y4eOHOro MaTepuaia/ypox — JIeKuus

Hemerannbl. O6mue ¢pusznyeckue 1 XMMUYECKHE CBOMCTBA HEMETAJUIOB. TUINHYHbIE CBOHCTBA
metauioB Y- Yl rpynn. Knaccudukanmss m HOMEHKIAaTypa COEAMHEHHH HEMETAJUIOB.
KpyroBopoTbl OMOTeHHBIX 3JIEMEHTOB B Ipupojie. Hememannivl — noMowHuKu 6 meouyune,
8pazu 300pP08bvI0.

CoaepkaHue y4eOHOro MaTepuaia/ypok — JeKuus

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB HCOPraHNYCCKHUX BCUICCTB (OKCI/I)IOB,
TUAPOKCHUIOOB, KUCIIOT, coieil u ,[[p) 3aKOHOMepHOCTI/I B M3MEHEHHHU CBOICTB MMPOCTHIX
BCIICCTB, BOOOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIA0OB U THAPOKCHUIOB.

Copep:xanue y4eOHOro MaTepuasa /ypok - HpakTuyeckoe 3ansitue Ne/

CocTaBiieHHEe ypaBHEHUM XUMHYECKHUX PEAKUHUH C y4acCTHEM IMPOCTBIX M CIOXKHBIX
HCOPTraHUYCCKHUX BCHICCTB: OKCHUAOB MCTAJJIOB, HCMCTAJIJIOB U aM(l)OTepHI)IX DJICEMCHTOB,
HEOPTaHWYECKUX KHUCIOT, OCHOBAHUM M aMPOTEPHBIX TUIPOKCHUIIOB, HEOPTaHUUYECKUX
COJIEeH, XapaKTEepU3YIOIINX UX CBOMCTBA.

ConepxaHue y4eOHOro MaTepuajia / YypoK - mnpaKkTuieckoe 3ansatue Ne8

Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKUX 3aJlaHHdil Ha CBOMCTBa U MMOJIYYCHHEC
HCOPTraHNYCCKUX BCHICCTB.

Conep:kanue yueOHOro MaTepuaJa/ ypok — daboparopHasi padora Ne2

OK 01
OK 02
IIK 1.2.
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«CBoIicTBa METAJJIIOB U HEMETAILIOBY.

I/ICCJ'Ie,Z[OBaHI/Ie (1)I/IBI/I‘ICCKI/IX U XMMHYECKHX CBOMCTB METAJUIOB W HeMeTauioB. Pemenne
OKCIICPUMCHTAJIbHBIX 3aAda4d II0 CBOHCTBAM XHMHYECKHMM CBOMCTBaAaM METAlJIOB H
HCMCTAJIJIOB, I10 paClIO3HABAHWIO U ITOJTYYCHHIO COGI[I/IHeHI/Iﬁ MCTAJIJIOB U HEMETAJIJIOB.

Tema 3.3. Conepikanue y4eOHOro MaTepuaJa/ ypok - JeKIHUs 2 OK 01
IIpousBoacTBo OK 02
HEOPraHM4ecKux OO6mue npeacTaBiIeHUs O MPOMBIIUICHHBIX CIOCO0aX MOJYYeHHUS XUMUYECKHUX BEIIECTB
BEIIECTB. (Ha mpuMepe NPoU3BOJCTBAa aMMHaKa, CEPHON KUCIIOTHI).
3HaveHune u UYepnas u uBetHas Metamnyprus. IIpakTuueckoe NpUMEHEHHME JJIEKTPOJn3a i
NpUMEHEHHUE B MOJYYEeHHUS] IIEJIOYHBIX, MLIEJIOYHO3EMENbHBIX MeETauioB M anoMuHusi. CTekiIo u
OBITY M Ha CUJIMKATHas IPOMBIIJIEHHOCTbD.
NPOM3BO/CTBE [Ipo6yiema 0TX0/10B 1 TOOOYHBIX TPOJTYKTOB.
Cojep:kaHue y4e0HOTro MaTepuaja /ypok - NpakTHYeCKoe 3aHsiTue Ne9 2
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O pPOJIM HEOPraHUYECKOW XHUMHHU B
Pa3BUTHU MEAMIMHBI, CO3JaHUHU HOBBIX MaTEpHalOB (B CTPOUTEIBCTBE U JIp. OTpacisix
MPOMBIILJIEHHOCTH), HOBBIX HCTOYHHMKOB OJSHEpPruu (aJbTepHATUBHBIE HCTOYHUKU
SHEPTruM) B pEUICHUH MPOoOJIeM OSKOJOTHYECKOW, HHEPreTHYeCKOW U TMHUINEeBOU
0€30MacHOCTH.
Paznea 4.
CTpoeHue U CBOICTBA OPraHUYeCKHX BeLeCTB 26
Tema 4.1. Copepikanue y4eOHOT0o MaTepHaJia /ypoK - JeKIHus 2 OK 01
Kaaccnduxanus, [Ipeamer opranudyeckoi XuMuu. B3anMOCBSI3b HEOPraHMYECKUX U OPTraHUYECKHUX
CTPOCHHE U BEILIECTB.
HOMEHKJIaTypa XHWMHYECKOE CTPOCHME KakK IOpSAJOK COEJUHEHHS aTOMOB B MOJIEKYJIE€ COTJIACHO HUX
OPraHN4YeCcKuX BAJICHTHOCTU. OCHOBHBIE TOJOXKEHUSI TEOPUU XUMHMYECKOI'O0 CTPOEHMSI OpPraHUYECKUX
BeIIeCTB coenuHeHnit A.M. DbytnepoBa. VYriepoAHblil CKeleT OpPraHMYeCKOW MOJEKYJIBI.
MonekynsipHble U CTPYKTYpHBIE (pa3BEpHYTbIE, COKpPAILEHHBbIE) XUMHUYECKHE (POPMYIIBIL.
3aBUCUMOCTb CBOWCTB BEHIECTB OT XHMMHYECKOIO CTPOEHMS MoJeKyl. M3omepus u
n3omepsl  (CTpyKTypHas, reomeTpuyeckas (muc-TpaHc-uzomepusi). KpaTHocTb
XUMHUYECKOU CBA3HU.
[lonarue o QyHkunoHanbHOM rpynne. [IpuHIUNBI KiIaccUPUKAUU OpPraHUYECKUX
COeIMHEHMH. MexJayHapoaHas  HOMEHKJIaTypa M  NPUHIMUIBL  HOMEHKJIATYpPHI
OPraHUYECKUX COCAUHEHUU.
Conep:kaHue y1eO0HOT0o MaTepHuaJia /ypoK - mpakTuieckoe 3ansatue Nel( 2
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HoMeHknaTypa OpraHM4YecKuX COEIMHEHUH OTAENIbHBIX KJIAaccOB (HACHILIECHHBIE,
HEHACBIIIEHHBIE W apOMaTUYECKHUE YIJIEBOAOPOIbI, CHUPTHL, (EeHONbl, aabIerusbl,
KETOHBbI, KapOOHOBbIe KHUCIOTHI M Jp.) CocTaBieHHE TMOJHBIX U COKpALIEHHBIX
CTPYKTYPHBIX (OpPMYJ OpPraHMYEeCKUX BEIIECTB OTIAEIbHBIX KJACCOB, HCIOJb3YS UX
Ha3BaHUA IO CHCTEMaTHYECKOM HoMeHkiarype. Pacuersl mpocreiimeil ¢QopmMyiibl
OpraHMYeCcKON MOJIEKYJIbl, UCXOJI U3 3JIEMEHTHOTO cocTana (B %).

Tema 4.2.
CaoiicTBa
OpPraHM4YecKux
coeHHEHHU I

Conepikanue y4eOHOIro MaTepuaJia /ypoK - JeKIHus

OU3UKO-XMMUUYECKUE CBOMCTBA OpPraHMYECKHX COEAUHEHUW OTHEJIBHBIX KJACCOB
(ocoOeHHOCTH Ki1accu(UKaMU U HOMEHKJIATyphl BHYTPHU Kilacca; TOMOJIOTHUUECKUM P U
obmast ¢opmyna; uzomMepus; U3NYECKUE CBOWCTBA; XUMHYECCKHE CBOWCTBA; CIIOCOOBI
MOJTy4YeHHUS):

- TpeAeNbHBIE YTIEeBOJOPOIbl. ['OpeHHe MeTaHa KakK OJWH W3 OCHOBHBIX HCTOYHUKOB
TeIJia B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YTIE€BOJOPOAOB, HAXOXKICHUE
B MPHUPOJIC U PUMEHCHHE aJTKAHOB.

Copaepxanue yueOHOro marepuana /ypok - JeKIus

- HCOPCACIBbHBIC W apPOMATHYCCKHEC YIJICBOAOPOHI. HonnMepmaum{ OTHJICHA KakK
OCHOBHOC HaIlpaBJICHUC €I0 HCIIOJIB30BaHUA. FopeHI/Ie all€THJICHa KaK HMCTOYHHK
BBLICOKOTCMIICPATYPHOTI'O IIJIAMCHHU JJId CBAPKH M PC3KHU MCTAJIJIOB.

Coaepxanue yueOHOro Mmarepuana /ypok - JIeKIHUs

- KUCJIOPOJCOAepKaIIie COeTUHEHUs (CIUPTHI U MPOCThIe 3PUPHI, PEHOIbI, aTbJETUIbl U
KETOHBI, KapOOHOBBIE KHCIOTHI M HMX INPOU3BOJAHBIE), MEIUIUHCKUN CcOUPT U 3PUp.
[IpakTuueckoe NpPUMEHEHHWE JTUJIEH TJUKOJs, TIiHlepuHa, ¢eHona. [IpumeHenue
dbopmanpreruaa, ameTanbAeTH]a, YKCYCHOM KHCIOThl. Mpbula Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. Moroliue cBOMCTBA MbLIA;

Conep:kaHue y4eOHOro MaTepuaJja /ypok - JieKuus

- a30TCoACpIKaue COCAUNHCHUA (aMI/IHLI 1 aMHWUHOKHUCIIOTHI, 6CJ'IKI/I).

Copepikanne y4eOHOIr0o MaTepHaJa /ypoK - JeKIus

KJ'IaCCI/I(I)I/IKaHI/IH U OCOOCHHOCTH OPTraHUYCCKHUX peaKHHﬁ. PeaKI_[I/IOHHBIe LHOCHTPHbI.
Pa)II/IKaJ'II)I. HepBOHa‘IaHBHBIe IIOHATHA O TUIIaX U MCXaHU3MaX OPraHU4YCCKUX peaKuHﬁ.

Coaep:xaHue yueOHOro MatepuaJa /ypok - npakTuieckoe 3ansitue Nell

Pemenue wnemouexk npeBpalieHUMd Ha TEHETUUYECKYI0 CBA3b MEXAYy Kiaccamu
OpPraHUYECKUX COEJUHEHUW C COCTABICHHEM HAa3BAaHUW OPraHUYECKUX COCTUHEHUU IO
TPUBHUAJIBHOM WJIM MEXJIYHAapOJHON CHUCTEMATHUYECKOWM HOMEHKIaTtype. Pemienue
pacYEeTHBIX 3a/1a4 110 YPAaBHEHUAM PEaKIUil C yHaCTUEM OPTraHUYECKHUX BEIIECTB.

OK 01
OK 02
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Conep:kanue yueOHOro MaTepuaa/ ypok - jadoparopHasi padora Ne3

«ITonmyuenue 3TUIEHA U U3YYEHUE €TO CBOMCTBY.

[TonyyeHune sTHiIEeHA M3 3TaHOJa B JA0OpPAaTOPUM W H3YYEHHE €ro (U3UYEeCKux Hu
XUMHUYECKUX CBOMUCTB. COCTaBIE€HUE pEAKIUNA NPUCOCIUHEHHS U OKHUCJICHUS Ha
npuMepe 3TUJIeHA. PellieHne pacueTHBIX 3a71a4 ¢ MCMOJIb30BAHUEM MJIOTHOCTH Ira3oB IO

BOJOPOAY U BO3AYXY

Tema 4.3.
Oprannyeckue
BelleCTBA B
JKM3HeAesITeTIbHOCT
U YeJI0BeKa.
IIpousBoacTBo u
NpUMeHEeHue
OpPraHM4YecKHux
BelleCTB B
NPOMBINIJIEHHOCTH

Coaep:xaHue y4eOHOro MaTepuaja /ypok - JeKIus

buooprannueckue coenuHenus. l[lpumeHeHune u Ouonoruueckas posib YIJIEBOJOB.
OxkwucieHue yrieBoJioB - HCTOYHUK YHEPIUU KUBBIX opranu3MoB. O61acTu NpuMeHEeHUs
aMUHOKUCIOT. [IpeBpamienus OGenkoB NUIIM B opraHusMme. buonormdeckue ¢GyHKIHH
6enkoB. buonornueckue GyHKUIUH KUPOB. Ponb OpraHMYecKol XUMHU B pEHICHUU
npo0JeM nuIeBoil 6e30nacHOCTU. [Ipaguio npasuibHO20 NUMAaHUSL.

Copaepxanue yueOHOro marepuana /ypok - JeKIus

HyknenHoBble KHCIOTBI: coctaB U cTpoeHue. CrpoeHue HykiaeoTua0B. CocTaB
nykienHoBbIX kucnoT (AHK, PHK). Ponb HyKI€MHOBBIX KUCIOT B KU3HEACATEIBHOCTH
OPraHU3MOB.

Coaepxanue yueOHOro Mmarepuana /ypok - JIeKIHUs

IIpou3BOACTBO OpraHMYECKUX BEIECTB: MIPOU3BOJCTBO METaHOJA, nepepadoTka HedTH.
[lonusTuneHn Kak  KPYNMHOTOHHAXHBIH  HPOAYKT XMMHUYECKOTO  IPOU3BOJACTBA.
IIpumenenune stuiiena. [Ipon3BoACTBO U IPUMEHEHHE KaydyyKa U PE3UHBI.
CuHTeTHUYeCKHE M HCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHMe, cBoicTBa. [IpakTuueckoe
UCII0JIb30BaHNE BOJNIOKOH. CHHTETHUYECKHUE MICHKH: U30JILHUs 1Sl IPOBOJOB, MEMOpaHBI
JUIsl  ONPECHEHUs BOJbBI, 3alllUTHbIE IUIEHKWM IS aBTOMOOMIIEH, IacThlpH,
XUpypruyeckue mNoBs3KU. HOBbIE TEXHONIOTMM JalbHEWIIEr0 COBEPIICHCTBOBAHUS
MOJMMEPHBIX MaTEpUAJIOB, B T.Y. MEIUIIMHCKUE.

Ponp opranmyeckoil XMMUU B peUIEHUH NpoOJIeM >HepreTuyeckoi O0e30MacHOCTH, B
pPa3BUTHUU MEAMIMHBI, CO3JaHUM HOBBIX MaTEpPUAJIOB, HOBBIX HCTOYHHUKOB HHEPIUU
(anbTEepHATUBHBIE UCTOYHUKHU SHEPIUN).

Conep:kaHue y4e0HOTro MaTepuasia /ypoK - npakTHyeckoe 3ansatue Nel?

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33IaHUM IO COCTABICHUIO XUMHUYECKUX PEAKIINH,
OTPAXAMIIUX XUMHYECKYI0 AaKTHBHOCTh OPraHMYECKUX COEIUHEHUN B Pa3TUYHBIX
cpenax (IpUPOTHBIX, OMOIOTUYECKUX, TEXHOTEHHBIX).

OK 01
OK 02
IIK 1.3.

Pasznea 5
KuHernveckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
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XHUMHYECKHX peaKuru

10

Tema 5.1. Coeprxanue yueOHOTro MaTepuaJa /ypok - JeKIus 2 OK 01
KuHeTHYeCKHe Xumnyeckue peaknuu. Knaccudukanus XUMUYECKHX peakuuid: mo (a3oBoMy cocTaBy OK 02
32KOHOMEPHOCTH (rOMOTEHHbBIE M TETEPOTEHHBIE), 110 UCIOJIB30BAHUIO KaTalu3aropa (KaTaluTUYECKUE U
npoTeKanus HeKaTaluTHIeCKue). DepMEHTHI B )KHBOM OpPTaHU3ME.
XHMHYECKHX CKOpPOCTh PEaKLUH, €€ 3aBUCUMOCTb OT PasJIMYHbIX (HAKTOPOB: MPUPOILI PEATHPYIOIIUX
peakumii BELIECTB, KOHLEHTPALUK PEArMPYIOMINX BEMIECTB, TeMIeparyphl (mpasuiao Banr-T'odda),
oMM PEAKIMOHHON MOBEPXHOCTH, HAIMYMs Karamu3aropa. Pojb KaTaiusaropos B
IPUPOJIE U IPOMBIILIEHHOM MPOU3BOICTBE.
DHeprus aKTHBALUM. AKTHBUPOBAHHBIM KomIulekc. Karanmsatopsl u Karanms. Poub
KaTaJIU3aTOPOB B IIPHPOJIE U MPOMBIILIEHHOM IPOU3BOJICTBE.
Coaepxanue yueOHOro marepuasa/ ypok - jaboparopHas padora Ned 2
«OnpesienieHie 3aBUCUMOCTH CKOPOCTH PEAKIUM OT KOHLEHTPALUM pPEArupyrouInx
BemleCTB». MccelemoBaHMe 3aBHCUMOCTH CKOPOCTH DPEAKIUM OT KOHIEHTDAIUH.
OnpejiesieHre KOHCTAHTBI CKOPOCTH PEAKLUH TPadUIECKMM METOIOM.
Tema 5.2. Conep:kanue y4eOHOro MaTepHuaJa /ypok - JieKIUs 2 OK 01
TepmopuHaMueCKne [ K jaconduKanns XMMAMECKHX peakLuil: 10 TemnoBoMy 3(QQeKTy (3K30TepMUUECKHE, OK 02
3aKOHOMEPHOCTH | 5y orepmuueckue), MO0 oOpatuMocTH (oOpaTuMble M HeoOpaTtumble). Termnosble
MPOTEKAHMS 3 dexTh XMUMUUECKHUX peakiuii. TepMoxumudeckue ypaBHeHus. OOpaTUMOCTh PEAKIIHiA.
XUMHYECKHX XHUMHYECKOE DPAaBHOBECHE M €ro CMENIEHWE MOJ JEHCTBUEM pas3lIMuHbIX (HaKTOPOB
peaKimm. (KOHLIEHTpalMs. PEAreHTOB WM IPOJYKTOB PEAaKIMHW, IaBJIE€HHE, TEMIEpaTypa) s
PapHoBecue CO3/1aHKsl ONITUMAIILHBIX YCIOBHUI MPOTEKAHUS XMMUYECKHUX MPOIIECCOB.
XHMHIMECKHX [Tonstre 06 SHTAABNUM W SHTponuH. DHeprus ['mG6ca. 3akon 'ecca M crneacTBus us3
peaknuu Hero. Pojib cMeleHns: paBHOBECUS B TEXHOJIOIMYECKHMX TPOIECCAX.
Conep:kaHue y4e0HOro MaTepuasia /ypok - npakTudyeckoe 3ansitue Nel3 2
[punuun Jle Illarense. Baumsuue pasnuuHbix (HAKTOPOB HAa HM3MEHEHHE PABHOBECHUS
XAUMHUYECKUX PEaKIHH.
3aKOH JIEWCTBYIOIMX Macc M KOHCTaHTa XHMMHYECKOrO0 paBHOBecHs. Pacyersl
PaBHOBECHBIX KOHIIEHTpALUil pearupyroluX BENIECTB W MPOAYKTOB peakimii. Pacuers
TENJI0BOro 3p¢hexra peaklmH.
Coneprxanue yueOHOTro MaTepuaJa /ypok - npakTudeckoe 3anstue Nel4 2

Pemenue NPAaKTHKO-OPpUCHTUPOBAHHBIX 38.)13.HI/II71 Ha NpUMCHCHUC IMMPpUHIHUIIA JIe-1lIaTenne
JJIA HAXOXJACHUA HaIlpaBJICHHA CMCIICHUSA PaBHOBCCHUA XUMHYECKOM pPC€aKM U aHaJIn3
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‘ (l)aKTOPOB, BJIMAOIIUX HAa CMCHICHUC XUMHUUYCCKOTO paAaBHOBCCHU .

Pa3zneu 6
JlucnepcHble CHCTEMBI 10
Tema 6.1. Coaep:xanue yueOHOro MmaTepuaJa /ypok - JeKIus 2 OK 01
AucnepcHbie Jucnepcuble cuctembl. Komnonaneie cuctemsl. IcTHHHBIE pacTBOPHI. OK 02
CHCTEMbI H PactBopenue kak ¢usnko-xumudeckuii mnpouecc. PactBopbl. CriocoObl MPUTOTOBICHHS OK 07
¢bakTophI HX pactBopoB. PacTtBopumocTh. MaccoBass 107 pacTBOpeHHOro BemiecTBa. lIpenenbHo 1K 1.3.
YCTOHYHBOCTH JOIYCTUMBbIE KOHLIEHTpPAallUM M MX HCIOJb30BAHME B OLEHKE JKOJIOTMYECKOH
0e3onacHoCTH. Jlekapcmeenuvle pacmeopul.
Kiaccudukamnus gucnepcHbIX cucTeM 1o coctaBy. CTpoeHue u PaKTOpbl yCTOMYHBOCTH
JIUCIIEPCHBIX cHCTeM. Pacro3HaBaHUE MCTUHHBIX PACTBOPOB, KOJIJIOUIHBIX PACTBOPOB U
rpyooaucnepcHbix cucrem. CTpoeHue Munelibl. PaccenBanne cBeTa Mpu MPOXOKIACHUN
CBETOBOTO MMyYKa Yepe3 ONTHUUYECKHU HEOHOPoAHYI0 cpeny (3ddexra Tunnans).
Coepxxanue yueOHOTro MmaTepuaJia /ypok - npakTudeckoe 3anatue Nel5 2
Pemienne 3a1a4 Ha TPUTOTOBJIIEHUE PACTBOPOB.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JTUCIEPCHBIE CHCTEMBI,
UCIIONb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOW JEATEIHLHOCTH YEJIOBEKa, C IMO3ULIHMA
9KOJIOTMYECKOW O0€30IaCHOCTH MOCJEICTBUM M TIPAMOTHBIX peUIeHUH mpolieM,
CBSI3aHHBIX C XUMUEH.
Tema 6.2. Conepxxanue yueOHOro marepuaja/ ypok - jjaboparopnas paéora NeS 2 OK 01
Hccaenosanne «[IpuroroBnenne pacTBOpoB». [IpUroToBIEHHE pACTBOPOB 3aJaHHOU (MOJISIPHOIN) OK 02
CBOWCTB KOHIIEHTpalUuu (C TPaKTUKO-OPUEHTUPOBAHHBIMU BOMPOCAMH), OIPEACICHHUE CPEIbl HK 1.1.
AUCIIEPCHBIX BOJIHBIX PacTBOPOB. [Ipucomosnenue meOUyuHCKUX pacmeopoa.
CHCTEM JJIA HX Coaep:xanue yueOHOro Marepuana/ ypok - jaboparopHasi padora Ne6 2
HICHTHPAKANAE «HccnenoBanue TUCIEPCHBIX CUCTEM).
[IpurotoBieHre U U3ydeHUE CBOMCTB JUCIEPCHBIX CHUCTEM Pa3HBIX BHUIOB: CYCIIEH3UH,
SMYJbCUHU, KOJUIOMAHOTO pacTtBopa. CpaBHEHHE CBOMCTB HMCTUHHBIX U KOJUIOMJIHBIX
pPacTBOPOB, BHIABICHHE OCHOBHBIX PA3IUYUNA MEXKY HUMHU. 5
Coneprxanue yueOHOTO MaTepraia/ ypoK — KOHTPOJibHas padora Ne2
«JlucnepcHble CUCTEMBIY.
Paznen 7
KauecTBeHHbIE peakunu 00HAPYKEeHUsI HEOPraHUYECKHX U OPraHNYeCKUX BellleCTB 8
Tema 7.1. Conep:kanue yueOHOTro MaTepuaja /ypok - mpakTuiyeckoe 3ansatue Nel6 2 OK 01
Oo0napyxeHue OK 02
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HEOPTraHUYECCKHUX
KAaTUOHOB U aHHMOHOB

KadecTBeHHBIE XUMHUUECKHE PEAKINH, XapaKTEepHBIC Il 0OHAPYKEHUS HEOPTaHUYECKHUX
BellecTB (KaTUOHOB M aHHOHOB). CocTaBieHHE YypaBHEHHH peakiuil OOHapyKeHUs
KaTuOHOB |-V rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOW U HOHHOU (hopmax.

Peakuuu oOHapyxeHHUs HEOPraHHMYECKUX BEIIECTB B pealibHBIX 00BEKTaX OKpY)Karollen
Cpeabl.

Copaep:xanue yueOHOro MatepuaJja/ ypok - jaboparopHasi padora Ne7 2

OOHnapyxeHue Heopranumyeckux BemecTB (katuonoB |-VI rpynnm unu aHMOHOB) C
MCIIOJIb30BAaHUEM KaU€CTBEHHBIX aHAIUTUYECKUX PEAKLIH.

«AHAJTUTUYECKUE  pEaKklUh aHWOHOBY». I[IpoBeneHHE  KauyeCTBEHHBIX  pEaKIui,
HCTIOJIB3YEMBIX 11 0OHapyXEHHUs aHUOHOB: kapOoHaTa, ¢ocdara, cynbdara, cyabdua,
HUTpaTa, XJopuaa u ap. Onucanre HaAOIIOIaeMBbIX SBICHUM M COCTABICHUE XUMHYCCKHX
pEaKIuil.

Tema 7.2. Coepxxanue yueOHOTro MmaTepuaJia /ypok - npakTudeckoe 3anarue Nel/ 2 OK 01
Oobnapysxenue KauecTBeHHBIE XMMHYECKHE pEAaKLUM, XapaKTepHble Uil OOHApy>KeHUs OTHAEJbHbIX OK 02
OpPraHMYecKux KJIACCOB OPraHWYEeCKUX COCAMHEHUH: (EHOJIOB, albJIETUIO0B, KpaxMmaja, YKCYCHOMH

BelleCTB KHMCJIOTBI, aMUHOKHUCIIOT U Jp.

OT/AeJbHBIX KjaccoB | JleHaTyparus O€JIKOB IPU HarpeBaHUU, IBETHBIE PEAKIIMH OEITKOB.
¢ ucnoyb3oBanuemM | CocraBieHue KavyeCTBEHHBIX peakuidl OOHApPYKEHUS OPraHMYeCKUX COCJUHEHUI
KayeCcTBEeHHbIX OTJIETBHBIX KJIACCOB.
peakuui Conepkanue yueOHOro MaTrepuaJa/ ypok - gadoparopHasi padora Ne§
JlabopaTtopHas pabota «KauecTBeHHBIE peakllMM Ha OTAENbHBIE KJIACChl OPraHUYECKHUX 2
BemecTB». [IpoBeneHMEe KaueCTBEHHBIX pPEAaKIMH, WCIOIB3YEMBIX IJIsi OOHapyKEeHUs
OpraHUYEeCKUX BEIIECTB Pa3JIMYHbIX KJIACCOB: (DEHOJIOB, albJAETUIOB, KpaxMaja, YKCYCHOM
KHUCJIOTHI, aMUHOKHCJIOT, OeKOB 1 1ip. Onucanue HaOar0JaeMbIX SIBJICHUN M COCTABIICHUE
XUMHUYECKUX PeaklUi H/UIH CXEM.
IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJEPKaHUE (CoepKaHue NPUKJIATHOT0 MOaYJisi) 42
Pa3nen 8
Xumus B ObITY M IPOM3BOACTBEHHOM 1eATeJIbHOCTH YeJI0BeKa 6
Tema 8.1. Coaep:xaHue yueOHOro MaTepuaJa /ypoK - NpakTH4yeckoe 3ansaTue Nel8 2 OK 01
Xumus B ObITY U DOxonoruyeckass 0€30MacHOCTh TOCHEICTBHH OBITOBOM W  TMPOU3BOJCTBEHHOU OK 02
NPOM3BOACTBEHHOM | ICATEILHOCTH YEJIOBEKA, CBS3aHHAs C IMepepabOTKOW BeLIECTB; IMOUCK W aHalIH3 OK 04
AeATeJbHOCTH XUMHUUYECKON HH(GOpPMALUM U3 Pa3IMYHBIX HCTOYHHUKOB (HayyHas U y4deOHO-HayyHas OK 07
YyeJIOBeKa JUTEpaTypa, CpeacTBa MaccoBoi uHdopmanuu, cetb UHTEpHET U apyrue). K 1.1
Conep:kaHue yueOHOT0 MaTepHajia /ypoK - npaKTH4eckoe 3ansTue Nel9 IIK'1.2
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Keiicol (¢ yueTom Oynayiuei npodeccuoHaabHON AeATEIbHOCTH) Ha aHATU3 HHPOPMAIIHH
O TPOU3BOJCTBEHHOW JAEATENBHOCTH YENOBEKa, CBSI3aHHOH ¢ mepepaboTkoil u
MOJIyYEHHUEM BELIECTB, a TAKXKE C HIKOJIOTHUECKON O€30IacHOCTBIO.

Conep:xanue yueOHOTro MaTepuaJa /ypok - npakTudeckoe 3ansatue Ne20

3amura keiica: [lpencraBieHue pe3yslbTaTOB PELIEHUS KEWCOB (BBICTYIIEHHE C
Mpe3CHTaINEH )

Pa3nen 9
HccaenoBanne u XuMHUYeCKHI aHAJIN3 00bEeKTOB OHOC(hepbI

36

Tema 9.1.1. OcHOBBI
JabopaTopHoii
NPAKTHKH B
npogeccuoHaNbHbIX
Jadoparopusix

Copaep:xanue yueOHOro MatepuaJja /ypok - jaboparopHasi padbora Ne9

«OCHOBBI Ta0OPATOPHOU MPAKTHKUY.

JlabopaTopHas mocyaa ¥ XUMHUYecKHe peakTuBbl. OCHOBHBIE JTAOOpPAaTOPHBIE OIEPAIIHH.
JlabopatopHoe obopynoBanue. TexHuka 0e30MaCHOCTU U MpaBuia pabOThl (TOBEICHHS) B
nabopaTopuH.

Conep:kaHue y4eOHOT0 MaTepHuaJia /ypoK - NpakTHYecKoe 3aHsATHe Ne2l

BrinmonHeHne THUNOBBIX pacdyeTOB MO TEMATUKE OJKCIEepUMEHTa (BBIXOJ MPOAYKTa
peakIuu, Macca HaBeCKU, 00bEM PaCTBOPUTES).

Cojep:kaHue y4e0HOTro MaTepuaJia /ypoK - IpakKTHYeCcKoe 3aHsiTue Ne2?

OOpaboTka JaHHBIX, aHaJIM3 H OIEHKa WX JOCTOBEPHOCTH
(BBIYHCIICHUE CPEIHET0 3HAYCHUS DJKCIICPHUMEHTAIBHBIX JAHHBIX,
MOTPEIIHOCTH).

Conep:kanue y4eOHOro martepuaja /ypoK - NPaKTHYECKOE
3anaTme Ne23

[IpencraBneHue pe3yabTaToOB AKCIEPUMEHTa B pas3M4yHON Qopme (Tabnuna, rpaduk,
OTYEeT, JOKJIAaJ, MPe3eHTaIus).

OK 01
IIK 1.3

Tema 9.1.2.
XUMHYECKUH aHAJIN3
npood BOAbI

Copepikanue y4eOHOT0 MaTepHaJia /ypoK - JeKIHUs

Krnaccudukanus npo6 BoAbI 0 BUAY U HA3HAUYECHHIO, HCXOI U3 €€ XMMUYECKOT0 COCTaBa.
OpranosienTu4ecknue CBOWCTBA (3amax, MPO3pPayHOCTh, LBETHOCTb, MYTHOCTb) BOJBI.
Kucnornoctes n menouynocts BoAbl. pH cpeasl u metoasl ee ompeneneHus. KecTKocTb
BOJIbI M METOJbI €€ onpeesneHus. CyIHOCTh MeTO/1a TUTPOBAHUSL.

Bunbr xecTtkocTH BojABI (BpeMEHHash W MOCTOsHHAsA). JKeCTKOCTh BOJBI Kak NpPHUYMHA
BBIMAJICHUSI OCAJKOB MJIM 00pa30BaHUS COJEOTIOKEHUH, UMEIOIINX MECTO B OBITY M Ha
IIPOU3BOJICTBE.

CocraB coieil, BBI3bIBAIOUIUX JKECTKOCTh BOJBl. XHMHYECKHE MPOLECCHl, YCTPaHSIOUIUE
KECTKOCTh BOJbl. YPpaBHEHMS XMUMHUYECKUX PpEAKLUMHI, WUIIOCTPUPYIOUIMX MPOLECCHI,

OK 07
K 1.2
JIP 06
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MPOUCXOANIUE TIPU YCTPAHCHHHU IKECTKOCTH. YCTpaHEHHE BPEMEHHOW IKECTKOCTH
OBITOBBIMH M XUMHUYECKUMU criocobamu. CmocoObl yCTpaHEHHS MOCTOSTHHOM KECTKOCTH.

Conep:xanue yueOHOTro MaTepuaJa /ypok - npakTudeckoe 3anstue Ne24

CnocoObl BBIpaXKEHHs KOHILIEHTPALlMM pacTBOPOB: MaccoBas J0Js PacTBOPEHHOIO
BEIIECTBA, MOJISIPHAs U MOJIsUIbHAsE KOHUEHTpauuu. Tutp pactsopa. Pemenue npakTuko-
OpPUECHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA pacyeT KOHLEHTPAUUW 3arpsA3HAIOIIMX
BEILIECTB U UX CPAaBHEHUE C IPEAEIBbHO AonycTUMbIMU KoHIeHTpauusiMu (I1JK).

Coaep:xanue yaeOHOro MatepuaJja /ypok - jaboparopHasi padora Nel(

«OnpeneneHne )KECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPaHCHUSY.

CnocoObl yCcTpaHEHHS BCEX BHJOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa CoOJIeH
J)KECTKOCTH. PellleHre »JKCIEepUMEHTaJIbHOM 3aJauyd Ha BBIABICHHUE BPEMEHHOW U
MOCTOSIHHOM JKECTKOCTHU BOJibl. OlLIEeHKA BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB KECTKOCTH
B JJOMAIIHUX YCIOBUSIX.

Tema 9.1.3. Coaepxanue yueOHOro Mmarepuana /ypok - JIeKIHUs OK 01
XuMH4YeCcKHn i KauecTBeHHEBIN XUMHUYECKUHA CcOCTaB MPOJTYKTOB IMATAHUA. Bemectna, OK 02
KOHTPOJIb Ka4yecTBa | GaibCUUIUPYIOIIHNE TPOAYKTHI TUTAHUS, M BEHICCTBA, 3arpsA3HSIONINE MPOJIYKTHI OK 07
NPOAYKTOB NUTaHUuA | nuTanus. OmpeaelicHUe 3arps3HSIONUX XUMHUYECKHX BEIICCTB B MPOAYKTax IMHTAHUSA, K 1.2
OTpe/ieJICHNE BEIIECTB, HE 3asiBJCHHBIX B COCTaBE MPOAYKTOB MUTAHUS.
Conepxxanue yueOHOTro MaTepuaJa /ypok - npaKkTu4eckoe 3anatue Ne25
Opranuyeckne U HEOpPTaHUYECKHE BEIIECTBA, BXOJAIIME B COCTaB MPOAYKTOB MUTAHUSA.
Omnpenenenne cocraBa OJIO Ha COIEpXKaHWE MaKpO M MHUKPOAJIEMEHTOB. M3ydueHue
MpeUIOKEHHBIX TpernoaBaresneM Ol Ha TpeaMeT XUMUUYECKOTO COCTaBa, OnpeeaeHue
JI0JIEH OT CYyTOYHOW HOPMBI MaKpO U MUKPOIJIEMEHTOB B yKa3aHHOM OJIf0j1€.
Pemienne mpakTUKO-OPHUEHTUPOBAHHBIX 3a/ad MO KYJIMHAPHONW TEeMaTHKE pPa3lUYHBIX
THIIOB.
Conep:kanue yueOHOro MarepuaJia /ypok - jadoparopHasi padora Nell
«MccneqoBanre MpoAyKTOB MUTAHUS HA HAJTUYUE YTIIEBOJOBY.
HccnenoBanne MOJIOYHBIX MPOJYKTOB HAa HajdWdue Kpaxmana. McciemnoBaHue MpoayKTOB
Ha HaJU4Ke TII0KO03bl. [ 170K03a noniesnvle ceoucmed, nov3a U epeo.
Coneprxxanue yueOHOTro MaTepuaJa /ypok - JeKIus OK 01
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Tema 9.1.4.
XUMHYECKHH aHAJIN3
npood MoYBHI

Knaccudukanuss modyB mo BUAY W HA3HAYCHHIO, UCXOMAS M3 XHUMHUYECKOTO COCTaBa.
WNnentudukanus npoObl MOYBBI IO €€ XMMUYECKOMY COCTaBYy, ONMMCAHUE BO3MOXKHOCTEMH
€e MPUMEHEHUs.

TpeboBanusi K KayecTBY IMOYBBI pa3jauyHOro Ha3HaueHus. OnucaHue 0cCoOOEHHOCTEMH
WCIIOJIb30BAaHMS TIOYB B 3aBUCHMOCTHU OT THIIOB, CIIOCOOBI yIYYIIEHUS KAa4ecTBa IMOYB B
3aBUCHUMOCTHU OT Ha3HAYCHHUS.

OO0nacT HMCTOJIB30BaHUS OPraHUYECKUX YIOOpEHWH B 3aBHCHUMOCTH OT Ka4eCTBEHHOTO
coctaBa. OmnucaHue OpraHUYECKUX YIOOpeHHMH M UX MPUMEHEHHE B 3aBUCUMOCTU OT
COCTaBa MOYBHI U €€ PA3HOBUHOCTH.

Coepxanue yueOHOTo MaTepuaJia /ypok - npakTu4eckoe 3ansatue Ne26

O6nactn  Ha3HaueHUs (IPUMEHEHHsS) IOYBBI, HCXOIS U3 KAYeCTBCHHOTO W
KOJINYECTBEHHOI'0 COCTaBa. AHAJIU3 HOPMATUBHOM JOKYMEHTAIIUH.

Ponb HeEopraHMYECKHWX BEIMISCTB B KaueCTBE MHUHEPAJIbHBIX YAOOpEHWH, yIydliuTeneu
MOYBBI.

CocTtaB MUHEpaJIbHBIX YIOOPEHUI U UX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U
€e pa3HOBUIHOCTU. B3auMocBs3b cocTaBa yAOOpeHHMIl U WX BIMSIHUS HA BEreTaTHBHbIC
CBOMCTBA U IJIOJJOHOIIEHUE PACTEHUII.

Coaepxanue yueOHOro marepuaJa /ypok - jadboparopHasi padora Nel2

«O0HapyXeHHe HEOPTraHUYECKUX MPUMECEH B Mpodax».

[IpuroroBneHue npoObl MOYBBI JUIsi  MCCIENOBAHMUS  KHUCIOTHOCTH/IEIOYHOCTH,
HeopraHuyeckux 3arpsizHeHui. OOHapyXeHue XJIOpul- U CcyibpaT-HOHOB B Mpode
nouBsl. CocTaBieHUE ypaBHEHHUH peakiuil oOHapyxkeHus. CpaBHEHHE MOJYUYEHHBIX
IoKa3aresieil ¢ HOpMaTUBHBIMU (CIPABOYHBIMHU) 3HAYECHUSIMU.

OK 02
OK 07
IIK 1.3

Tema 9.1.5.
HUccaenoBanue
00bEKTOB
ouocdepnl

Copepikanne y4eOHOI0o MaTepHaJa /ypoK - JeKIus

Y4yeOHOo-ucCCIe0BaTeIbCKUN MPOEKT B 0O0JACTU HCCIEAOBaHUS OOBEKTOB OMOChepHI.
O630p TeM yueOHOMCCIEAOBATENbCKUX MPOEKTOB. ANTOPUTM BBIMOJHEHUS MPOEKTA.
Omnpenenenue mnpoOIEMbl HCCIaenOBaHUSA. MeTOAbl TMOWCKa, aHanu3a U o0paboTKH
MH(POPMAIIUU O IPOEKTE B PA3JIMYHBIX HCTOYHUKAX.

Coaep:xaHue yueOHOro MaTepuaJia /ypok - NpakTH4ieckoe 3ansitue Ne276

O6ocHOBaHHE aKTyaJlbHOCTH BBIOpAHHOW TeMbI. BrhisBiIeHHE MPOOIEMBI HMCCIEIOBaHUS.
Bri6op 00bekTOB U MeTO0B HccaenoBanus. [locTaHoBKa 1enei M 3a7a4y MCCIeq0BaHUS.
Onpenenenue mnpoaykta wuccienoBaHus. OrmnpeneneHUe 3TAloOB M COCTaBJIEHHE IJIaHA
HCCIICIOBAHHUS.

Coaep:xaHue yueOHOro MaTepuaJia /ypoK - NpakTH4YecKoe 3ansiTue Ne28

OK 01
OK 02
OK 04
OK 07
IIK 1.2
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3ammuTa npoekrta:llpencraBneHue pe3yabTaToOB BEIIOJIHEHUSIy4eOHO-HCCIeA0BATEIbCKUX
MPOEKTOB (BBICTYIJICHUE C MIPE3CHTAIUEH ).

Conepikanue yueOHOro MmaTtepuaJia /ypok - jadboparopHasi pabora Nel3

HccnenoBaHue MNpeloKEHHOIO O0BEKTa Ha KHUCJIOTHOCTb, IEJIOYHOCTh, XMUMMUYECKUH
COCTaB (3arps3HUTENH,
MaKpo- ¥ MUKpo3sieMeHThl). O6paboTKa pe3yJIbTaTOB HUCCIEI0BAHHUS.

Conepikanue yueOHOro MaTepuaJia /ypok - jaboparopHasi padora Nel4

OI_[CHKa Ka4ye€CTBa UCCIICAYEMOT'O 06’BGKT3, HNCXOJA U3 PE3YJILTATOB XUMHUYCCKOI'O aHaJIn3a

KouncyabTanus

Coaep:xanue y4e0HOT0 MaTepuaja /ypoK — KOHCYJbTAIMU K IK3aMEHY

XapakTepucTHKa BellecTBAa. XUMHYeCKue peaknuu. Krnaccudukaius, HOMEHKIAaTypa u
CBOMCTBA OPTaHUYECKUX COCAUHEHU.

IIpome:xyToyHas arrecTanus (3IK3aMeH)

Oo0s3aTeibHAs Ay IMTOPHAA YueOHAsA
HArpy3Ka

144
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCITATIINHBI
OVY/1.12 Xumusn
3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPUAIbLHO-TEXHHYECKOMY 00ecredyeHUIo

JUist mpoBeleHMs] 3aHATHM JICKIMOHHOTO THUIIA HCHOJB3YIOTCS CIelUaIbHble TMOMEIIeHHUs (yuyeOHble ayJIUTOPHH),
000pyI0BaHHBIE TEXHUYECKUMHU CPEACTBAMU O0YUEHUS] — MYJIbTUMEIUHHON MPOEKIIMOHHON TEXHUKOM.

Jist  mpoBeieHMs] 3aHATHUH  JIEKIIMOHHOTO THIA UCHOJIB3YIOTCS HA0Opbl JIEMOHCTPAIMOHHOTO O00O0pYIOBaHUS,
pe3eHTAMOHHbIE U MYJIbTUMEIUMHBIC MAaTEPUAIIBI.

JIist opraHuzaly CaMOCTOSITEIbHOM W BOCHUTATENbHOW pPAOOTHI 00yYaromMMCs MPEAOCTaBISIOTCS TOMELIEHUS,
OCHAIIIEHHbIE KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBHIO MOAKIIOUEHUS! K ceTh «VIHTepHeT» u obecrneueHueM J0cTyna B
AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEy KOJUIEIKA.

JIns mpoBeneHHs 3aHATUM ayAUTOPHOrO THUIIA, WHAWBUIYAIBLHOTO IPOCKTUPOBAHUS, KOHCYJIbTALMM, MPAKTHUYECKON
MOATOTOBKM C MPOBEACHUEM TEKYILETO KOHTPOJSA W MPOMEKYTOUYHOM aTTECTAlUM JTOCTATOYHO CHEIHATbHBIX MMOMEIECHUM
(yueOHbIX KaOWHETOB), OO0OpPYJIOBAaHHBIX MeOENbI0 (711 O00ydYaronIuxcsi), MEJOBOM / MapKepHOW JIOCKOM, CHeIUaIbHbIM
000py1I0BaHUEM COTJIACHO MacnopTa KaOuHeTa.

Peanuzanust y4yeOHOW AMCHUIUIMHBI TpeOyeT Hamuuyusg Yy4eOHOro KaOWHEeTa XWUMHUH, KaOuHeTa oOOmWUA U
HEOPraHUYECKOW XUMUHMU. .
O6opynoBanue yueOHOTO KabrHETa U pabounx MecT KabuHeTa:

- Ha0OPHI MIAPOCTEPHKHEBBIX MOJIETIEH MOJIEKYJI, MOJIETTN KPUCTATUIMYECKUX PEIIETOK, KOJUIEKIIMHM MTPOCTHIX U CIIOKHBIX
BEIIIECTB W/WJIM KOJUICKIIMH TTOJIMMEPOB; KOJIJIEKITUS TOPHBIX MOPOJI M MUHEPaloB, Tabnuia Menjeneesa, yueOHble (DUIbMBI,
@ poBbie 00pa30BaTEIbHBIE PECYPCHI.

- MEH3YpKH, MHIETKH- KamlelbHUIIbI, TEPMOMETPHI, MHKPOCKOI, JIYIbl, MPEIMETHbIC M TOKPOBHBIC CTEKIA,
MJIAHIIETHl JUIS KameJbHbIX peakiuii, QuiabTpoBalibHass Oymara, MPOMBIBAJIKH, CTEKJSIHHbIE MPOOMPKH, PE3UHOBHIC
npoOku, GoHaApUKHU, HAOOP PEAKTUBOB, CTEKJSIHHBIC MAJIOUYKU, IITATUBBI JJI NPOOUPOK; MEPHBIC HUIUHAPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKH JenuTelbHble HuiauHapuueckue (50-100 mi), cTynmku ¢ NEecTUKOM, (apdopoBbie 4YalIKH,
MUHIETH, GUABTPHI OyMa)kKHbIe, BaTa, MapJiis, 4aCOBbIE CTEKJIA, DJIEKTPOILUIUTKH, JTaOOpPATOPHBIE IITATUBBI, CIIUPTOBBIE
TOpeJIKU, CIIUYKH, TPUOOp JJIsl MOTydeHUs ra3oB (Wi MpoOupKa ¢ ra300TBOAHON TpyOKOil), AepKaTenu sl TPpOOUPOK,
CKJISSHKU JUIsI XpaHEHHWs pPEaKTHUBOB, pa3JaTouyHble JIOTKH; XuUMHYeckue crtakanbl (50, 100 m 200 wmu); mmarenu;
MUHIETHI; TUTEIbHbIEC HIUIILBI; CEKYHAOMEpPHI (TaiiMepsl), MepHble TpoOupku (Ha 10-20 mu) u mepusie koyObl (25, 50,
100 u 200 mn), BoastHast 6aHs (MJIM TEPMOCTAT), CTEKJISHHBIC MAJTOYKHU; KOHUYECKHE KOJObI 115 TuTpoBanus (50 u 100
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MJI); MUHIMKATOPHBIE TTOJOCKH ISl onpeesieHuss pH u ctangapTHas MHAMKATOpHAS IIKala; YHUBEPCAIbHBIN UHIUKATOP;
nunetku Ha 1, 10, 50 ma (wam go3atopsl Ha 1, 5 m 10 M), OrOpeTKH A TUTPOBAHUS, MEAUIIMHCKHAE Mpuipl Ha 100-
150 wmn, maGopaTopHble W/WMIW aHATUTHYECKHE BeChl, PH-MeTphl, cymunpHbIH mmKad, uw 1ap. JabopaTopHOE
000py0BaHHE.
Texnuueckue cpeacTBa 00yyeHUs:

- KOMIIBIOTEp C YCTPOWCTBAMHM BOCIPOU3BEACHUS 3BYKA, IPHUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OSKPAHOM,
MyJbTUMEAUNHAS JOCKA, yKa3Ka- MPE3EHTEP I NPE3CHTALUM.

B komnemke coracHO craHgapTaMm, HMEIOTCS TEXHUYECKHE CpeAcTBa OOydeHHUs, HAOOphI JIEMOHCTPAIMOHHOIO
o0opyJoBaHusI U Yy4eOHO-HATJSAHBIX TOCOOMH (MHTEpaKTHBHasi J0CKa, HOYTOYK, IMPOEKTOpP, SKpaH C BO3MOXKHOCTHIO
MacIITaOUPOBAHUS U IPUMEHEHUS SKPAHHOM JIyIIbI), KOTOPBIE IO BCEM MapamMeTpaM COOTBETCTBYIOT HOpMaM OOy4EHUS JIMI] C
nHBaIUIHOCTHIO 1 OB3.

Bce yueOHbIe KaOMHETHI OCHAIIICHBI TAKTUILHBIMU TaOIUYKAMHU.

YuyeOHble KaOWHETHI MJi1 TPOBEIACHUSI MPAKTUYECKUX 3aHATUW NPUCIOCOONEHBl IS HWHBAIWAOB M JIHUI[ C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI:

1) nns cmabocnplmanux — 000pyI0BaHbl 3BYKOYCHIIMBAIOIICH allapaTypon,

2) s c1aboBUASIINX — 000PYIOBAHBI JOTIOJTHUTEIBHBIM OCBEIICHUEM M YBEIIMUNTEIIBHBIMU CPEACTBAMH,
JUTS1 JIUL] C HAPYLIEHHUSIMU ONTIOPHO-/IBUTATEJIbHOTO anmnapaTa — YBEJIWYEHO PACCTOSIHUE MEXKIY PSAJaMU MapT U MapTaMu
3. .2. UndopmannonHoe odecnevyeHne 00ydeHust

3.2.1. OcHOBHBbIE NIeYATHbIC U3IAHUS

1. Xumus: bazoBsiit ypoBenb: 10 kiacc. yueOnuk / B.B. Epemun, H.E. Ky3bmenko, A.A. JIpo3nos, B.B. Jlynuna ap.noj pen.
B.B. Jlyauna. - 8-¢ m3a. crepeorumn. — M. : [Ipocemenue, 2021.- 204, [4] c.: w

2. Xumus . bazoBeiit ypoBenb: 11 kmacc: yueOnuk / B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun, A.A. [Ipo3nos, B.B.
Jlenun; non pen. B.B. Jlynuna.- 8- uzn., crepuotun. - M.: IIpocBemenue, 2021.-223, [1] c.: .

3.2.2. OCHOBHBI€ JIEKTPOHHbIE U3aHUS

1.Epemun, B. B. Xumus : 10-i1 knacc : 6a30Bbiii ypoBeHb : yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun, A. A.
Hposnos, B. B. Jlynun; nox pen. B. B. Jlynuna. - 10-e uzn. , crep. - Mocksa : [Ipocsemnienue, 2023. - 204 c. - ISBN 978-5-09-
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110489-9. - Tekcr : anextponnsiii // OBC "Koncynbrant cryaenra" : [caitt]. - URL :
https://www.studentlibrary.ru/book/ISBN9785091104899.html

2. Xumus. 11 xnacc. bazoseiit yposenb. DY / Epemun B. B., Ky3emenko H. E., Jlpo3nos A. A. u np./ [lox pen. Jlynuna B. B.
- Mockaa : I[Ipocsemienue, 2022. - ISBN 978-5-09-099534-4. - DnextpoHHas Bepcus goctynHa Ha caiite DbC "KoncynbTant
cryaenra" : [caiit]. URL: https://www.studentlibrary.ru/book/ISBN9785090995344.html

3.2.3. JIonoJTHUATEIbHbI€ HCTOYHHKH
1. Xumust gy mpodeccuii ¥ CHEIUANTBHOCTEH €CTECTBEHHO-HAYYHOTO TIPOodmiIs : yued. A CTyA. YUYpEeKIeHH cpell. mpod.
obopazoBanust / [O.C. I'abpuensn, N.I'. Octpoymos, E.E. OctpoymoBa, C.A. Cnaakos] ; moa. pexn. O.C. I'abpuensna. — 7 -¢
u3n., crep. - M. : U3parenbcknil nueHtp «Akanemus» , 2020. - 400 ¢
2. Xumus. 10 xknace, Pyasurtuc I'.E., @enpaman @.I'., AkuponepHoe obmiectBo «M3narensctBo «IIpocBemenuey, 2020
3. Xumus. 11 knacc, Pyasutuc I'.E., ®enpaman @.I'., AkuuonepHoe odiectBo «M3narensctBo «IIpocsemenuey, 2020
Bce oOyyaromuecs, B TOM 4HCIIe IETH-UHBAIUIBI U IETH C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMU 3I0POBBSI:
e  HUMEIOT JOCTYII B 3JICKTPOHHO-OUOINOTECYHBIC CHCTEMBI;
. B ITOJTHOM 00beMe 00ecIeueHbl HEOOXOIUMBIMH OECIUIATHBIMU YUeOHUKAMU U YICOHBIMHU TTOCOOHSIMU;
e  HUMEIOT CBOOOJHBIN JIOCTYM JJII caMocTosITeNbHOM padoThl Ha 1K ¢ Beixog0M B ceTh IHTEpHET.
Jns  yyamuxcs C© HapylmIeHHSMH Cciyxa OuOiuoTreka oO0opyaoBaHa 3BYKOYCHJIMBAIOIICH ammaparypou, s
C1a0OBHUAAIIUX — JOTOJHUTEIIBHBIM OCBEIICHUEM U YBEIINUNUTEIbHBIMH CPEJICTBAMU.
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4. KOHTPO.JIb M1 OLIEHKA PE3YJbBTATOB OCBOEHUSI YUEFHOM JUCIIUTLINHBI

OY /.12 Xumus

KoHTpob U olieHKa pe3ynbTaTOB OCBOCHUS YU4E€OHOUM JUCHUILIMHBI (MaTpUIla PE3YyIbTATOB) OCYIIECTBIIAETCS MPENogaBaTelieM

B IIpOOCCCC TIIPOBCACHHUA IIPAKTHUUCCKHUX 3aHATUM H Ha60paTOpHLIX pa60T, TCCTUPOBAHMHA,

00yJaroImMMUMUC UHAUBUYIBHBIX 3a/IaHUHN, TPOCKTOB, UCCIICIOBAHMA.

a TaKXKC BBbIITIOJHCHUA

PesyabTaTnl 00yueHus
(ocBOCHHBIE YMEHHs1, YCBOCHHbIC 3HAHUS,
OK, IIK, JIP, MP, I1P6 u T.1.)

Pa3zgen/ rema

Tun oneHoYHBIX MATEPHAJIOB
®opMBbI M METOAbI KOHTPOJISl U OLlEeHKH
pe3yJabTaToB 00y4eHHsI

OK 01. BseiOuparh cmoco0bl pemeHus 3aaad
npodeccHoHATEHOM JESATCIIEHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA
MOMCKA, aHAJIW3a U UHTEPIIpeTaliuu nHpopMauu 1
MH(OPMALIMOHHBIE TEXHOJOTHH I BBINOJHEHUS
3aJ1a4 podeccroHaIbHOMN 1eATeNbHOCTH;

OK 04. DddextuBHO B3aUMOJIEHCTBOBaTh U
paboTaTh B KOJJIEKTHBE M KOMAH/IE;

OK 07. CozeiicTBOBaTh COXpAaHEHHUIO OKpPYKaroIen
Cpenbl, pecypcocOepeKeHUI0, MPUMEHATh 3HaHUS
00 M3MEHEHUM KIuMaTa, IPUHLHUIBI OepexINBOro
NpOU3BOJCTBA, JI(P(PEKTUBHO  JCHUCTBOBATH B
YpE3BBIYANHBIX

CUTYyalUsX;

I1K 1.1. OpranuzoBsiBaTh pabodyee MecTo.

Tema 1.1., Tema 1.2., Tema 2.1., Tema 2.2.,
Tema 3.1., tema 3.2., Tema 3.3., Tema 4.1.,
Tema 4.2., Tema 4.3., Tema 5.1., Tema 5.2,
Tema 6.1., Tema 6.2., Tema 7.1., Tema 7.2.,
Tema 8.1., Tema 9.1.1., Tema 9.1.3., Tema
9.15.

Tema 1.1., Tema 1.2., Tema 2.1., Tema 2.2.,
Tema 3.1., tema 3.2., Tema 3.3., Tema 4.1.,
Tema 4.2., Tema 4.3., Tema 5.1., Tema 5.2,
Tema 6.1., Tema 6.2., Tema 7.1., Tema 7.2.,
Tema 8.1., Tema 9.1.1., Tema 9.1.2., Tema
9.1.3., Tema 9.1.5.

Tema 8.1., Tema 9.1.5.

Tema 6.1., Tema 9.1.2., Tema 9.1.3., Tema
9.14., Tema 9.1.5.

Tema 7.2., Tema 9.1.4.

- TECTUPOBAHUE;
- YCTHBIH OIIpOC;

- KOHTPOJb BBINOJHEHUS MPAKTUYECKHX,
71a00paTOPHBIX U KOHTPOJIBHBIX padoT;

- IPaKTUKO-OPUEHTHUPOBAHHbBIE 3aJaHUS II0
COCTABJICHUIO  XHMHUYECKHX  PEaKuuil ¢
y4acTUEM HEOPraHMYECKUX BELIECTB.
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IIK 1.1. OpranuzoBsiBaTh pabodee MECTO

[IK 1.2. O6ecnieunBaTh 6€30MACHYIO OKPYKAFOIIYIO
cpeny.

IIK 1.3. OOGecneuuBaTh BHYTPEHHHUH KOHTPOIIb
Kadyectea U 0€30MacHOCTH  MEIULUHCKOMN
NEeSITeTbHOCTH.

JIP 01 Oco3naromuii ceds rpaxxaanuaom Poccuu u
3amUTHUKOM OTeuecTBa, BBIPAXKAIOIIUNA  CBOIO
POCCHICKYI0 HMACHTUYHOCTh B MOJIUKYJIBTYPHOM
u MHOTOKOH()ECCHOHATHBHOM poccuiickoMm
o0IIecTBE U COBPEMEHHOM MHPOBOM COOOIIIECTBE.
CosHaromuii cBoe €IMHCTBO ¢ HapoxoMm Poccun, ¢
Poccuiickum rocynapcTBoMm, JIEMOHCTPUPYIOLIUN
OTBETCTBEHHOCTh 3a pa3BUTHE CTpaHBbI.
[IposiBasitominid rOTOBHOCTh K 3amure PoauHBI,
CTIIOCOOHBII apryMEHTHPOBAHHO OTCTanBaTh
CYBEpEHMTET M JOCTOMHCTBO Haponaa Poccun,
COXpaHATh U 3alIMINATh UCTOPUYECKYIO MpPaBIy O
Poccuiickom rocynapcrse.

JIP 06 OpueHTHpOBaHHBIN Ha MpodeccuoHalbHbIE

JOCTUKECHMSI, JIESATEIIHO BBIPA)KAOLIHIH
MIO3HABATEJIbHBIE HHTEPEChl C YYETOM CBOMX
CIIOCOOHOCTEH, 00pa3oBaTeNLHOTO u

mpo(ecCHOHATLHOTO ~ MapuIpyTa,  BBIOpaHHOU
KBaJIM(DUKAITIH.

Tema 1.1.,6.2., 8.1.

Tema 4.2., Tema 4.3., Tema 7.2., Tema 9.1.2.,
Tema 9.1.3.

Tema 6.3., Tema 9.1.1.

Tema 1.2.

Tema 2.1., Tema 9.1.2.
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JIMCT N3SMEHEHWH U JIONTIOJTHEHUI

BbLJIO

CTAJIO

OBOCHOBAHUE

OTBETCTBEHHBIN
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AnTIOIMH Asekcanap UBanoBuy,
npenojaaBaresib XUMUU

I'OCYJIAPCTBEHHOE BIO/[’)KETHOE ITPO®ECCHUOHAJIBHOE
OBPA30BATEJIBHOE YUPEX/IEHUE
«APMABHUPCKWH MEJUIUHCKAN KOJLIE TK»
MMHUCTEPCTBA 3JIPABOOXPAHEHU S KPACHOJAPCKOT'O KPAS

PABOYASA TPOT'PAMMA
YUYEBHOU JUCHHUIIJIUHBI OY . 12 XUMUS
no cnenuaiabHocTu 31.02.01 JIeuedoHoe neJio,
coctaBjieHa Ha ocHoBe ®I'OC CIIO
¢popma 00yvyeHus — ouHast
KBaJtupuKanusa — geapauep
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