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PEINEH3 U

Ha paboyyto nporpammy o y4ye6Hoi auciumiune OY 1,12 Xumus 1o
cnenuansHocts 31.02.01 Jleue6Hoe neno (6a30Bbll ypOBEHB MOATOTOBKH
cpeaHero npoheccHoHaIBHOr0 00pa3oBaHus, Gopma 00yUeHUs — OUHas,
KBaJTH(DHKALMSA — MEIMLMHCKAs CeCTpa/MeUIUHCKHI Opat), BBITOJHEHHYIO
npenonapateneM xumuu I BIIOY «ApMaBHpCKuii MEIUIIMHCKUA KOJLICIDK»
AnTronmHbM A M.

ITporpamma paspaboTana Ha ocHoBe TtpeGoBanuit ®I'OC cpennero
obuero oOpa3oBaHusl, IpPEABABISIEMBIX K CTPYKTYpe, COJIEpKaHHIO U
pe3ynbTaToM ocBoeHus yuebHo# qucuumumiael OY 112 XumMus, B COOTBETCTBUU
¢ PexoMeHmamusMHM IO OpraHM3alMKM IOJNy4eHHs CpeaHero ooero
obpa3oBaHusi B Mpejesa OCBOEHMs 00Opa30oBaTENbHBIX MNPOrpaMM CPEAHETO
npodeccHOHATFHOro 06pazoBaHus Ha 6a3ze OCHOBHOrO obmero ob6pasoBaHus C
ydeToM TpeGoBaHMii (elepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENBHBIX
CTaHJapTOB O TOJiydaeMoil mpodeccud WId CICUHaTbHOCTH CPEIHEro
npodeccuonansHoro obpaszosanus. Coxepxanue nporpammsl OV 112 Xumus
HAIpaBJIeHO Ha JOCTIHKEHHE CIIeYIOIIHX LeJIeH:

- ¢opmupoBaHHe Yy OOyYalOIIMXCS YMEHHS OLEHHBAaTh 3HAYUMOCTD
XMMHYECKOr0 3HaHUs I KaXKI0ro YeJI0BeKa,

- opMHpoBaHHe y 0OYHArOIMXCs LENOCTHOrO MPEACTaBICH)S O MUPE W POJIH
XMMHH B CO3/JaHMH COBPEMEHHOI €CTEeCTBEHHO-HAyYHOH KapTUHBI MUPA;
yMeHHsI OOBACHATH OOBEKTHl M TMPOLECCH OKPYXKAIOIIeH NCHCTBHTENBHOCTH:
TIPUPOJHOMN, COLMANBLHOM, KyJIbTYypHO, TEXHUYECKON Cpelbl, UCIONB3Yys s
3TOro XMMHUYECKHE 3HAHHS,

- pa3BuTHe y OOYYalOLIMXCA yMEHUH pa3nuyarTh (GaKkTel i OLEHKH, CPaBHUBATH
OLIEHOYHBIE BBIBOJBI, BHAETh HX CBfA3b C KPHUTEPUSMH OLIEHOK M CBS3b
KpHTEpUEB C ONpEJeNeHHOH CHCTEeMOI IEHHOCTeH, (OpMynMpoBaTh U
000CHOBBIBATh COOCTBEHHYIO NTO3ULIMIO;

- npuobpeTeHHe OOYYAIOIIMMHUCS ONbITA Pa3HOOOPA3HOH JESATENBHOCTH,
[IO3HAHHMS ¥ CAMOIMO3HAHMS; KJIIOYEBBIX HABBIKOB, MMEIOIIMX yHUBEPCAIbHOE
3HaueHHe JUIA Pa3IUYHBIX BHIOB JIESATENBHOCTH (HABBIKOB pelIeHHs MpodieM,
MpUHATHA ~ PEIeHHH, MOHMCKa, aHaIM3a 00 oOpabotku uHGOPMALUH,
KOMMYHUKATUBHBIX ~ HaBBIKOB, HAaBBIKOB ~ H3MEpEHHH, COTpYIHHYECTBa,
Ge3zomnacHOro obpalleHHs ¢ BelleCTBAMH B MIOBCEIHEBHOM JKU3HH).

B pesyisrare H3y4eHHs NPOTPAMMHOrO MaTepuana OOydaroIuecs
HaXO[AT MaTepHaIbHOE eJMHCTBO BELIECTB B IPUPOJIE, NX FEHETHYECKYIO CBA3D,
[PHYHHHO-CIIEACTBEHHYIO CBA3b MEXKIY COCTaBOM, CTPOCHHEM, CBOMCTBAMHU M
NpUMEHEHHeM BEIIECTB, 3aKOHOMEPHOCTH XMMHYECKHX IPOLECCOB, 3aKOHBI




MPUPOABI H XUMHH, IKOJOTHYeCKH Oe3omacHble CriocoObl IPOU3BOACTB BELIECTB
U MaTepHaJoB.

[TporpaMMa CTPYKTypHpOBaHa IO pasnenaM ¥ TeMaM. B mporpamme
yKaszaHsl 00BeM y4yeOHOW MMCUMIUIMHBI B 4Yacax M BHAax ydeOHOH
IeSTEeNbHOCTH, OonpejeleHa (opMa KOHTPOJs B paMKax IIPOMEXYTOYHOM
aTTecTallK (dK3aMeH). Ul MPOMEXYTOYHOM aTTeCTallud 110 UTOraM OCBOCHHS
IMCUMIUIMHBL  CO3MaHBl  KOHTPOJBHO-OLIEHOYHblE  CpPEAcTBa.  YuebHO-
METOAMYECKOe, UHPOPMALIMOHHEIE ¥ MaTepHalbHO-TeXHUYECKOe OOecredeHue
YCIIOBHUIl peanu3allii JUCLHIUIMHEI COAEPXKUT CIHCKH JHTEpaTyphl, IepevyeHb
o60opyioBaHus U TeXHUYECKUX cpeAcTB o0ydenus. ConepikaHue MpOrpaMMHOTO
MaTepuasa HalpaBleHO Ha pa3BUTHE JIMYHOCTU CTyJEHTa, BOCIIUTAHHE B HEM
TIOJIOXKUTENBHBIX Ka4yecTB rpaxaaHuHa. B xypce OV]/I.12 XuMus usyvarorcs
pasnensl «Opranuueckasi XUMusn», «O01as 1 HeOpraHudecKas XUMUs.

[TporpamMma mocTpoeHa ¢ y4eTOM HPUHIMIIOB CHCTEMHOCTH, HAyYHOCTH,
JOCTYITHOCTH, IPEEMCTBEHHOCTH M TIEPCIIEKTUBHOCTU MEXIY pa3Iu4YHbBIMU
pa3menaMH Kypca. 3HAYMTENBHOE MECTO YHeNseTcs, KpoMme ayIuTOPHOM,
nu¢ depeHIHPOBaHHOM CaMOCTOSITEIBHOM padoTe.

B pa6oueit mporpamme B cBete TpeboBanuit PI'OC  ykazan mnepedeHb
OoOLMX KOMIIETEHLMA M IepedyucieHsl TexHonoruu ¢opmupoBanus OK Ha
y4eOHBIX 3aHATHSIX.

Pa6ouas nporpamma no aucuuriuHe OV .12 XuMus 1o crnenuaibHOCTH
31.02.01 JleueGHOe meno, BEIIOJIHEHHAS MperojaBaTeyieM XUMHU AHTIOIIMHBIM
A.A., Moxer OBITP HCHONB30BaHa Ui  oOecredyeHUss OCHOBHOM
obpa3oBarenpHOi mporpaMMsl o crenuansHoctd 31.02.01 JleweGHoe neno
(6a30BbIif YpOBEHb MOJArOTOBKH CPEIHEro Npo(eCCHOHANBHOr0 00pa3oBaHUs,
bopma obydeHns - ogHast, KBaTupuKanusa — GapmarenT).

PeueH3eHT npernojaBaTenb ng ’i/r n SKOJIOTHH

»Jr

I'.A. CmupHOBa




PaCCMOTpeHO H OIIOGPCHO Ha 3aCeJaHuH ]_lK €CTECTBECHHOHAYYHbIX H MaTEeMATHYCCKUX JIUCIIHUITIIMH

[TpoTtokon Nel2 ot 03 mrong 2023 rona
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Opranuzanyst pa3paboTYHK: TOCYIapCTBEHHOE OMODKETHOe NpoecCHOHANbHOE 00pa3oBaTeNbHOE YUPEeKIEHHE «ApPMaBHPCKHIl
MeIMLUMHCKUH KOJIeK» MUHUCTEpCTBA 3/jpaBooXpaHeHust KpacHopapckoro kpas

CocTaBuTeH:

npenozasarenb [ BIIOY «ApMaBupcKuil MEIUIMHCKHI KOJUTek» AHTIoNMH Asekcauap MiBaHosu4

npenonasaresb [ BIIOY «ApMmaBUpcKuii MEAUIMHCKHN KOJIeDK» Aresa AlHypa 3akup IbI3bl

PeneH3eHThI:

BuyTpenusis peuensus crapiuuit Metoguct I'BIIOY «ApmaBupckuit MequuuHCKAi Kosuei» KA. JleonTseBa

BHelHss pereHsys npenoiaBaTelb XMMUM BBICIIEN kBan¢ukanuonHoi kareropuu I'BIIOY KK AUCT I'.A. CmupHoBa

Pa6ouas nporpamma paspabotaHa Ha ocHoBe {elepallbHOr0 rocy1apCTBEHHOr0 CTaHapTa CPETHEro npodeccroHaIbHOro 00pa3oBaHus
no crienuansHoctH 34.02.01 CectpHHCKOe Jeli0, yTBEpXK/IeHHOH npuKka3oM MunuctepcTsa obpasoBanus Hayku PO ot «04» uross 2022
roza Ne 526, 3apeructpupoBanHoro B Mumnrocte Poccuu ot «05» aBrycra 2022 roga Ne 69542.

Cogep>XaHue MPOrpaMMbl pealu3yeTcsi B MPOLECce OCBOCHUs CTY/ICHTAMH [POrPaMMbI MO/OTOBKH CIIELHATHCTOB CPEJIHEro 3BeHa 10
cnenuansroctu 34.02.01 Cectpurckoe xeino B cooreTcTBuM ¢ TpeboBanusamu OI'OC CI1O no crenuanbHOCTH.



COJIEP)KAHUE

_ _ CcTp.
OBIIAA XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI YUEBHOU JINCITUITJIMHBI

CTPYKTYPA U COJEPXXAHUE YYEBHOM JUCITUTIIMHBI

. YCJIOBUS PEAJIN3AIIUU YUYEBHOM JUCIUTIIIMHBI

. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHIS YUYEBHOU JMCIUTIJIMHBI
. JIMICT UBMEHEHUI 1 JJOITOJHEHUI



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI YUYEBHOM JUCIUILJIAHBI

OV /. 12 Xumusn

1.1. MecTo IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI:

Pabouas

ImporpaMma y‘lC6HOI>i JAUCHUIINIMHBI ABJIACTCA YaCTbIO IIPOrpaMMbl IOATOTOBKH CIEOHUAJIUMCTOB CPCIHCTO 3BCHA B

cootBercTBUM ¢ PI'OC no cneunansHoct 31.02.01 Jleuebnoe neno CIIO paspabdortanHoii B coorBercTBUU ¢ ®I'OC CIIO npukaz No 526

oT «04» urong 2022.

1.2. MecTo IMCHUIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/ibHOI MPOrPaMMbI:
yueOHas aucuuiuinHa OY /(.12 Xumus BXOJUT B COCTaB 0011e00pa30BaTebHbIX YU€OHBIX AUCIUIUIMH 1O BBIOOPY, (OPMUPYEMBIX U3
o0s3aTenbHbIX nMpeaMeTHbix obnacteit @I'OC cpeanero oduiero odpazopanus, s cnenuanbHocteid CIIO cooTBeTcTBYIOMIErO MPOPUIIS

HpO(I)CCCI/IOHaJIBHOI‘O 06p8,30BaHI/I$I.

1.3. I_[e.m, H IVIAHUPYEMBIC PE3YyJbTAaThbl OCBOCHUNA JUCIHUIIJIUHBI:
B paMKax ImporpaMmbI y‘le6HOI>’I JUCIHUITIITNHBI O6y‘{aIOIIII/IMI/ICSI OCBAMWBAIOTCA YMCHUS U 3HAHHA

Koags! IIK, OK Ymenus 3Hanusn

OK 0l. BeiOupars criocoObl pemeHus 3a7ad | - YMETh BBISABIATH XapaKTepHble MPU3HAKM W B3aUMOCBA3b | - BIAJETh CHCTEMOH XHMMHWYECKHX 3HAHHH,
podeccuoHanbHON JEATEIbHOCTH | U3YyYEHHBIX IOHATUM, IPUMEHSITh COOTBETCTBYIOIIME IOHATHS INpPU | KOTOpas  BKJIIOYAET: OCHOBOIIOJIaraoIe
IMPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM ONMCAHUU CTPOCHUSI U CBOICTB HEOPraHMYECKHMX W OPraHUYECKUX | MOHATHUA  (XUMHUYECKUH  3JIEMEHT,  aToM,

BEIECTB M WX IMPEBPAICHUI; BBIABIATH B3aMMOCBSI3b XHMHUYECKUX | JJIEKTpOHHas o0onodka artoma, S-, p-, d-
OK 02. Mcnions30BaTh COBPEMEHHBIE CPEACTBA | 3HAHUU c MOHSTUSAMU u IIPEeACTaBIICH USIMU IpYruX | 3JeKTPOHHbIE  OpOWTalIM  aTOMOB,  HOH,
IIOMCKa, aHanmM3a U MHTEPIIPETAllNY | €CTECTBEHHOHAYUYHBIX NPEAMETOB; MOJIEKYJIa, BaJICHTHOCTb,
nH(pOopMaLUH U | - YMETh HCIONb30BaTh HAMMEHOBAHUS XUMUYECKUX COEIUHEHUH | 3INEKTPOOTPULIATEIbHOCTD, CTeIeHb
nH(GOPMaIIIOHHbIE TEXHOJIOTUU UL | MEXIYHapOJHOTO COI03a TEOPETHYECKOM M NPUKIAJHOW XUMHUU M | OKHCIEHHUS,  XMMHYecKas  CBs3b,  MOJb,
BBIIOJIHEGHUS  3a7ad  Npo(eCcCHOHANBbHOW | TpUBUAJIbHBIC HA3BaHUS BAXKHEWIIMX BEIIECTB (3THJIEH, al€THIICH, | MOJSpPHAs Macca, MOJIIPHBIH o0BeMm,
JeATebHOCTH; rnunepuH, ¢enon, dopMmanpiaerull, yKCycHas KHCIIOTAa, TJIUIUH, | YIJIEPOAHBIN CKeleT, GyHKIHOHAIbHAs IPyIIa,

yrapHblil Ta3, YIJIEKHCIBIA Tra3, aMMHaK, TramieHass W3BeCTb, | paluKall, n30Mepus, HU30MEpHI,
OK 04. DddexkTrBHO B3aMMONEHCTBOBATh W | HETalleHas W3BECTh, IMHUThEBAas COJa W JAPYTUX), COCTABIATH | TOMOJOTHYECKUN pan, FOMOJIOTH,
paboTraTh B KOJUIGKTUBE U KOMaH/E; ($bopMynBl HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB, YPaBHEHHUS | YIJIEBOJOPOAbI, KHCIOPOA- U a30TCOAEPKALIUe

XUMHUYECKHX PpeaKuui, OOBACHATHP MX CMBICI; MOATBEPXKAATh | COCOMHEHUS, OHnoJIOrn4YecKu AKTHBHBIE
OK 07. CopneiictBoBaTh  COXpaHEHHUIO | XapaKTepHble XMMHMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMH | BewmiecTBa  (YIJIEBO.BI, KUPBHI, Oenkn),
OKpYXXaIoLIeH Cpelbl, PecypcocOEepexeHuIo, | FIKCIEPUMEHTaAMH U 3alIUCSIMH YPAaBHEHUH XMMHUUYECKUX PEaKkLnii; MOHOMEp, HOJUMEp, CTPYKTYPHOE 3BEHO,
NPUMEHATh 3HaHHA 00 W3MEHEHHM KJiuMarta, | - YMETh yCTaHaBIUBATD NPUHAAIICKHOCTh W3YYEHHBIX | BBICOKOMOJIEKYJISPHBIE COEIMHEHHS,

OpPUHIUNBI  OEpeXIMBOrO  MPOM3BOJICTBA,
3¢ (eKTHBHO JEHCTBOBATh B UpE3BbIYAMHBIX

HCOPraHM4YCCKUX ©W OPraHUYCCKHUX BCIICCTB K OHNPCACICHHBIM
KjJacCaM W TpyliamM COGHHHeHHﬁ, XapaKTCpHU30BaTh HMX COCTAB H

KpUCTaJJIMYCCKad pCIICTKA, TUIIBI XUMHUYCCKUX
peaKI_II/Iﬁ (OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'H:HBIe,




CUTYyaIsX;
[IK 1.1. Opranu3oBeIBaTh pabouee MeCTO.

IIK 1.2. O0ecrieunBarTh
OKPYKAIOIIYI0 Cpemy.

Oe30macHyro

[IK 1.3. ObecnieunBaTh BHyTPEHHUH KOHTPOJIb
KayecTBa M 0O€30MacCHOCTH  METUIIMHCKON
JeSATEIbHOCTH

XUMUYECKUX CBs3el
BOJOPOJHAs), THIIBI
KJaccupuIupoBaTh

Ba)XKHEHIIE CBOWCTBA; OMNPEACIATh BHUJIBI
(koBayicHTHas, WOHHAs, MeTaJUTUYecKas,
KPHUCTAJUTMYECKUX penieTox BEIICCTB;
XUMHYECKHUE PEaKIuu;

- yMeTh TpPOBOAHWTH pacyeTbl MO XUMUYECKUM (opMmyrnam ¥
YpaBHCHUAM XUMUYCCKUX peaKHI/Iﬁ C HCIIOJIBb30BaHUEM (1)I/I3I/I‘ICCKI/IX
BeIMYMH  (Macchl, oO0beMa Ta30B, KOJHMYECTBA  BEIICCTBA),
XapaKTEPHU3YIONIUX BEIISCTBA C KOJUYSCTBCHHOM CTOPOHBI: PacyeThl
0 HaXOXKJIECHUI0O XUMUYECKOW (OPMYIIBI BEUIECTBA; PACUECThl MacCh
(oObeMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIH OIHO U3
HUCXOJHBIX BEIIECTB JIAHO B BHJIE pPAacTBOpa C ONPEACICHHOM
MacCOBOW JOJIe PacTBOPEHHOTO BEIIECTBA WM JaHO B HU30BITKE
(MMeeT mpuMecH); pacueTbl MaccOBON MM 00BEMHOW JOJNH BBIXOAA

NPOAYKTa PpEaKIHMH; pacyeTbl TeIioBoro 3ddexkra peakiui,
00bEMHBIX OTHOIICHHH ra30B;
- yMeTh BBIABJIATH XapakKTepHble MPHU3HAKK H B3aWMOCBS3b

HU3YUYCHHBIX HOHHTHﬁ, IMPUMCHATh COOTBETCTBYIOINUEC IMOHATHA IIPU
OITMCaHUHN CTPOCHHUA H CBOMCTB HCOPraHHMYCCKHUX H OPraHHYCCKHX
BCIIECTB N X npeBpameHMﬁ; BBISIBJIATH B3aNMOCBA3b XUMHNYCCKUX
3HaHUI C NMOHATUSAMU U IPEICTaBIECHUSMU IPYIHMX MPEAMETOB IS
0olmee OCO3HAHHOTO TIOHMMAaHUSA ¥ OOBSICHEHHS CYIIHOCTH
MaTepuajlbHOIO €AMHCTBA MHUpA; HUCIOJIb30BaTh  CHCTEMHBIE
XUMUYECKHE 3HaHUA 1)1 O0BSICHEHUS U IIPOTHO3UPOBAHUS SIBICHUII,
HMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOLY;

- yMeTb HCIOJb30BaTh HAUMEHOBAHUSA XHWMUYECKUX COCIUHEHUN
MEXAYHApPOIHOTO COI03a TEOPETUYECKON M MPUKIATHOW XUMHUU U
TPUBHAJIbHBIE HAa3BAaHUS BELIECTB, OTHOCALIUXCS K H3YyYEHHBIM
KjlaccaM  OpraHMYeCKHX M  HEOPraHMYeCKHX  COEIUHEHUI;
HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHUKY UIsI COCTaBJICHHS (HOpPMYI
HEOPraHWYECKUX  BEUIECTB, MOJEKYISAPHBIX M  CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKUX
BELIECTB; COCTaBJATh YPAaBHEHHS XUMUYECKHUX pEaKkUUd U
pacKpbiBaThb MX CYLIHOCTb: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHca 3THX
peakumii; peakuuii HOHHOro 0OMeHa IMyTEeM COCTaBJIECHHUS MX MOJTHBIX
U COKpAallleHHBIX HOHHBIX YpaBHEHUH; peaxuui

TUAPOIIN3A,
peakuuit

KOMIUIeKcooOpa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIIJIEKCOB LHMHKa

9K30- U SHAOTCPMHUYCCKUEC, pCAaKIIUU HMOHHOI'O

oOMeHa), pactBop, BIIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPONUTHYECKAS
JIUCCOIMAIUS, OKHUCIUTENh, BOCCTAHOBUTEID,

CKOpPOCTBb XUMHUYECKOM peakKuuu, XUMHYCCKOC

paBHOBecHE),TEOpUH M  3aKOHBI  (Teopus
XUMHYECKOI'O CTPOCHUA OpTaHHUYCCKUX
BEI[ECTB AM. byrnepoga, Teopust
3JIEKTPOJIUTUYECKON JIUCCOLMAIINH,
nepuoguueckud 3akon .M. Menneneesa,
3aKOH COXpaHEHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIHYECKUN SA3BIK XUMHH,
(aKTONOTHYECKNE CBEACHHS O CBOWCTBaX,
COCTaBe, MOJIy4YE€HUH u 0e30macHoOM

HCITOJIb30BAHUN Ba)KHEHIIHNX HCOPTraHUYECKUX
u OpTraHUYCCKUX BCIIICCTB B 6])1Ty u
MPAKTUYECKON EeATeIbHOCTH YEIOBEKa;

- chopMHUpOBATH  TPENCTABIEHUS: O
MaT€pruaJIbHOM CAUHCTBEC Mupa,
3aKOHOMEPHOCTSX ¥ IO03HABAEMOCTH SIBJICHUN
MPUPONBI; O MeCTe W 3HAYCHUW XUMHHA B
CHCTEME €CTEeCTBEHHbIX HAayK U €€ pPOJU B
obecrieueHU N YCTOWMYHBOTO pa3BHUTHSA
YEeIOBEYECTBA: B perieHnu npobiaem
3KOJIOTUYECKOW, IPHEPreTUYecKOr M MUIIEBOM
0e30MmacHOCTH, B  Pa3BUTHH  MEAHIWHEI,
CO3JaHMU  HOBBIX  MaTepHajoB,  HOBBIX
WCTOYHUKOB  JHEPTHH, B  OOECMEYeHHH
pallMOHAIBHOTO  MPUPOAOMONB30BAHUA, B
(dbopMUpPOBaHUM MHUPOBO33PEHUS U  OOIIeH
KyJIbTYphbl 4EIOBEKa, a TaKXe OSKOJIOTHYECKH

000CHOBAaHHOI'O OTHOIIEHUS K  CBOEMY
3J0POBBIO U MMPUPOIHOU Cpene;

BIAJETh CHCTEMOH XHUMHYECKHX 3HaHHH,
KoTopas BKJIIOYAET: OCHOBOIIOJIAraIoIIue

MOHATUS (OTMOJHUTEIIBHO K CHCTEME IOHATHH
0a30BOr0 ypOBHSI) - H30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHHE aToMa,
TUOpUAN3aNHs aTOMHBIX opOuTanei,




U allOMUHUA); MOATBEPKAATh XapaKTepHbIE XUMUUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOINMMHU JKCIEPUMEHTAMU U  3aMHUCSIMHU
YPaBHEHHMI XUMHYECKUX PEAKLHI;

- yMeThb KJIacCH(QUUUPOBATh HEOPraHWYECKME M OpraHuyecKue
BEIIECTBA M XHUMHYECKHE pEaKIUH, CaMOCTOSITEIBHO BBIOMPATH
OCHOBAaHHMSI W KpUTEPUU IS KiIacCUPUKAIMH  M3y4aeMbIX
XUMHUYECKMX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaKHEHIIHe
CBOMCTBA BELIECTB, INPUHALICKAIIUX K ONPEIEICHHBIM KllacCaM U
rpynmnaM coeguHeHUU (TpOoCThie BEHIeCTBA, OKCHJBI, THIPOKCHIBI,

CONU;  YIIEBOJOPOABI, MpOCTBie JQUPBI, COHPTHL, (QEHONIBI,
aJbACTUIBI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIOXHBIE 3(OHUPHI,
JKUPBI, YIJICBOJBI, aMHHBI, AMHUHOKHCIIOTBHI, OCJIKH); NPUMECHSIThH

3HaHUS O COCTAaBE U CBOMCTBAaxX BELIECTB JJISI 3KCIEPUMEHTAIbHOU
MPOBEPKU THUIIOTE3 OTHOCHUTEIBLHO 3aKOHOMEPHOCTEH MPOTEKaAHUS
XUMHUYCCKUX peakunﬁ nu HpOFHOSHpOBaHI/IH BOSMO)KHOCTGﬁ Hux

OCYTIIECTBICHUS;
- yYMETh TOATBEPXKIATh HA KOHKPETHBIX IMpPUMEpax XapakTep
3aBUCHUMOCTH pEaKImOHHOM CIIOCOOHOCTH OpPTaHUIECKHUX

COEAMHEHHUH OT KPATHOCTH W THIA KOBAJEHTHOW CBS3H B3aHMMHOTO
BIMSHHUS aTOMOB M TIpyHNIl aTOMOB B MOJEKyJax; a Takxe OT
0COOEHHOCTEH peanu3alUu Pa3IMYHbIX MEXaHU3MOB IIPOTEKAHMUS
peaxiuii;

- YMETh XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aToOMOB (B
OCHOBHOM M BO30YXICHHOM COCTOSHHHM) ¥ HOHOB XHMHYECKHX
anmemeHToB 1 - 4 mepmomoB Ilepmommueckoit cumctembr J[.H.
MenzaeneeBa U MX BaJeHTHbIE BO3MOXXHOCTH, HCIIONIB3Ysl IOHATHUS
"s", "p", "d-amexkTpoHHBIE" OpOUTATH, IHEPTETHUYCCKHE YPOBHH;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOHCTB XHUMHYECKHX
3JE€MEHTOB M 00pa3yeMblX HMMH COECOUHEHUH [0 MepuojaM Hu
rpymnmnam;

- yMEThb IUIAHMPOBATh M BBIIOJHATH XUMHYECKHH HKCIEPUMEHT
(npeBpamieHusl OPraHUYECKUX BELIECTB IIPU HArpeBaHUU, MOJyUYCHHE
9TUJICHA M H3y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC pEaKLIUU Ha
aJbACTUIBI, KpaxXMall, YKCYCHYIO KHUCIIOTY; A€HATypalus OeJKOB MpHU
HarpeBaHUM, LBETHBIE pEaKUUH OEJIKOB; NIPOBOAUTH PEAKLHH
HOHHOTO OOMEHa, OIpeaensTb Ccpedy BOAHBIX pPAacTBOPOB,
KadyeCTBEHHbIC PeakLUU Ha Cyib(ar-, KapOOHAT- ¥ XJIOPUJ- AHUOHHI,
Ha KaTHOH aMMOHHSI; pelaTh SKCIepUMEHTaJIbHbIe 3aJa4l 110 TeMaM
"Metaybl" 1 "HeMetamipl") B COOTBETCTBHY C MMPABUIIAMHA TEXHUKH

xumuueckas csizb ("P " u
MOJIsIpHas KOHIEHTpaIus, CTPYKTYpHasi
¢dopmyna, HU30MepHs (cTpykTypHas,
reoMeTpuueckas (uc-TpaHC-U30MEPHUsi), THUIIBI
XUMHUYECKHX peakluuil (rOMO- U TeTepOreHHBIE,
oOpaTtumMbie ¥  HeoOpaTUMBIE), PacTBOPHI
(ucTHHHBIE, JTUCIIEpPCHBIE CHUCTEMBI),
KpUCTAJUIOTHAPATHI, CTEINEeHb JUCCOLHAIINH,
AIEKTPONN3, KPEKUHT, PUPOPMHUHT); TCOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pPEHUECKUE 3HAHUs, JeKallue B
OCHOBE MOHUMAaHUS MPUIHHHOCTH u
CHUCTEMHOCTH XUMUYECKUX SBJICHU,
COBPEMCEHHBIE TMPEJCTABICHHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, MOJEKYJISPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHHS O
MeXaHU3Max XUMHYECKHX peaxuuid,
TEPMOJIMHAMHYECKUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX nux MPOTEKaAHMUS, 0
XUMUYECKOM paBHOBECHH, JUCIEPCHBIX
cucreMax, (aKTOIOTHYECKHE CBEACHUSA O
CBOIICTBax, COCTaBe, MOJIyYEeHUHU U Oe30IacHOM
UCIIOJIb30BAHUU BAXKHEUIINX HEOPraHMYECKUX
U OpraHWYeCKUX BeUleCTB B OBITY U
NPaKTUYECKOU JesITEeNbHOCTH YeJIOBEKa;
o0LIMX HAay4YHBIX NPUHLMIAX XUMHYECKOTO
npousBoAcTBa (Ha IpUMeEpe IMPOM3BOJCTBA
CEpHOM  KHUCJIOTHI, aMMMaKa, METaHOoJa,
nmepepaboOTKH HEPTH);

- _BJAJeTh OCHOBHBIMM METOAAMH HAay4YHOTO
MO3HAHUS BELIECTB M XUMHUUYECKUX SIBICHHUI
(HabmroneHue, W3MEpeHHE, DJKCIIEPUMEHT,
MOJIETHPOBAHUE);

- BIaJE€Th CHUCTEMOW 3HAaHUM O MeToJax
HAay4YHOIO IO3HAHUSA  SBJIGHUH  IPHUPOJIBI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax H
YMEHUSIMH ~ NPUMEHSITh OTH 3HAHUA  TIpH
9KCIIEPUMEHTAIbHOM HCCIIEJOBAHUHN BELIECTB U
JUIsl  OOBSICHEHHSI  XMMHUYECKHX  SIBJICHHIA,

, KpaTHBIE CBS3H),




0e3omacHOCTH MpHU OOpallleHUW C BelecTBaMH M J1a0OpaTOPHBIM
o0opynoBaHUEM; NPEACTaBISATh  PE3yJAbTaThl  XHUMHYECKOIO
JKCcIepuMeHTa B (¢GopMe 3alKCH YPaBHEHHH COOTBETCTBYIOLINX
peakuuii ¥ GopMyIUPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJbTATOB;

- YyMETh aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMALHIO, MOIy4yaeMylo
U3 Pa3HbIX HMCTOYHUKOB (CpPEACTB MaccoBOi HH(OpManuu, CETh
Wntepuer u apyrue);

- YMCTb MNPOBOAUTL PACUCTBI IO XUMHUYCCKHUM @OpMYHaM u
YpaBHCHUAM XUMHUUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BaAHUEM (1)I/I3I/I‘IGCKI/IX
BEJIMYMH, XapaKTepU3YIOLIUX BENIECTBA C  KOJMYECTBEHHOU
CTOPOHBI: Macchl, o00bemMa (HOpMalbHBIE YCIIOBUsI) Ta30B,
KOJINYECTBa BEIIECTBA; HCIONb30BATh CHCTEMHBIE XHWMHUYECKHE
3HAHUA JId TOPUHATHUA peHIeHI/Iﬁ B KOHKPETHBIX JKHU3HCHHBIX
CUTyaludXx, CBA3aHHBIX C BCUHICCTBAMU U UX IIPUMCHCHUEM;

- YMETHh CaMOCTOATCIBbHO IIJIAaHUPOBATH U MPOBOAUTH XUMUYECKAN
AKCIIEpUMEHT (TIOTydYeHUE U M3YUCHHE CBOWCTB HEOPTaHUYECKUX H
OpraHWYeCKHX BENIECTB, KAYECTBEHHBIC pPEaKI[UU YIJIEBOJOPOJOB
Pa3JIMYHBIX KIJIACCOB W  KHUCJIOPOJCOJEPKAIIUX OpPraHUYECKUX
BEIIECTB, pPelleHne YKCIIEPUMEHTAILHBIX 33/1a4 M0 Paclo3HaABAHUIO
HEOPTaHWYECKUX W OPTaHWYECKHX BEIIECTB) C COOJIOICHUEM
npaBuil 0€30M1acHOro OOpalleHUs C BEIISCTBAMH M J1a0OPaTOPHBIM
obopynoBaHHEM, hopMyIHpOBATH enn HCCIICIOBAHUSA,
MPEAOCTaBIATh B Pa3IUYHON (GopMe pe3yibTaThl JKCIEPUMEHTA,
AHAIM3UPOBAThH M OIEHUBATH UX JTOCTOBEPHOCTH;

- yYMETh OCYIIECTBIATH IE€JEHANPABICHHBIH IMOUCK XWMHYECKOU
nHpOpMAIIUM B PA3NUYHBIX HCTOYHWKAX (HayyHas W ydeOHO-
Hay4dHas JHTeparypa, CpeIcTBa MaccoBOod WH(GOpPMAIHH, CETh
WHTepHer m npyrue), KPUTHUYECKH aHAJIW3UPOBATH XUMHUUYECKYIO
nHpOpMaIHio, epepabaTriBaTh €€ U UCIOIH30BATh B COOTBETCTBHH
C TTOCTABJIICHHOW y4eOHOH 3a7adei;

- yMeTh IUTAaHUPOBATH W BBHINOIHATH XUMHYECKHH JKCIIEPUMEHT
(TpeBpaleHns OpraHuYeCcKUX BEIIeCTB NMPU HATPEBAHUU, MMOTydECHHE
STHJICHAa W W3YyYeHHE ero CBOMCTB, KadyeCTBEHHbIE peaKnuu Ha
ambIeruabl, KpaxMai,yKCyCHYIO KHCIOTY; JeHaTypanus OeTKoB IpHu
HAarpeBaHWHW, I[BETHBIE pEAKIUH OCNKOB;, IPOBOAUTH pPEAKIINHU
WOHHOTO OOMEHa, OIpenensiTb Cpeay BOIHBIX PacTBOPOB,
Ka4eCTBEHHBIE peaKkIy Ha Ccyib(har-, KapOOHAT- U XJIOPUJI- AHUOHBI,
Ha KaTHOH aMMOHHUS; PelIaTh SKCIIEPUMEHTAIIbHBIC 3a/]a4H 110 TeMaM
"Metaybl" 1 "HeMetamipl") B COOTBETCTBHY C MMPABUIIAMHA TEXHUKH

HMCIOIIUX MECTO B IPUPOAC NPAKTUUCCKOM
NEeITEIbHOCTH 4YeJIOBEKa U B ITOBCEIHEBHOM
JKU3HU;

- chopmMupoBaTh NPEICTaBICHUS: 0
XUMHUUECKOU COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KAapTUHBI MHpPa, POJIH
XUMHUHU B TIIO3HAHUHU }IBHCHI/Iﬁ HpI/IpOILI)I, B
(GOpMUPOBaHWU  MBIIUICHUST H  KYJIBTYpPBI
JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOJIUMOW TSI PEIICHUS] MPAKTUUECKUX
3ala4 M DKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOUIEHHS K CBOEMY 3J0POBBI0 U IPUPOJHOMN
cpene.




0e3omacHOCTH MpHU OOpallleHUW C BelecTBaMH M J1a0OpaTOPHBIM
o0OpylnOBaHHEM;  MPEACTABIATh  Pe3ydbTaThl  XHUMHYECKOIO
JKCIepuMeHTa B (OpMe 3alucu YPaBHCHHUH COOTBETCTBYHOIIUX
peaxiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3yJIbTaTOB;

- YMCTL CaMOCTOSATCIIBHO IINIAHUPOBATh W IMPOBOJAHTH XUMHUUYECKUN
SKCIIEpUMEHT (MOJIyYeHUE U HM3YYECHHE CBOWCTB HEOPTAHUYECKUX U
OpPraHMYECKHX BEIECTB, KAYCCTBEHHBIC PEAKIIMH YTIIEBOIOPOIOB
pa3IUYHBIX KJIACCOB W  KUCJIOPOACOICPKAIIUX OPraHUYECKUX
BEILECTB, PEUICHUE IKCIICPUMEHTANBHBIX 3a/a4 M0 Paclo3HABAHHIO
HEOPraHWYEeCKUX U OPTaHMUYECKUX BEIIECTB) C COOMIOJCHHEM MPaBUII
Oe3zomacHOro oOpaimieHus ¢ BellecTBaMH ©  Ja0OpaTOPHBIM
o0opyoBaHUEM, (hopMyIHpPOBATH 1eIu HCCIIeOBaHMUS,
OpeNoCTaBIATh B PAa3IMYHON (opMe pe3ynbTaThl IKCIEPUMEHTA,
AHaJIU3UPOBATh U OLICHUBATH UX JOCTOBCPHOCTD,

- yMeTh COONIOJATh TMpaBUja 3KOJOTHYECKH IIeJIeCO00pa3HOr o
IIOBCICHHSA B 6I)ITy u prllOBOfI OCATCIIBHOCTH B LEIAX COXpaHCHUSA
CBOEr0 3/I0POBbS M OKPYXAIIIEH NPUPOIHONW Cpelbl; yYUTHIBATH
OITIACHOCTH BO3)IeI7[CTBPISI Ha JXWUBBIC OpPraHU3Mbl OIIPECACIICHHBIX
BCUICCTB, IIOHHMAas CMBICI IIOKa3aTCIIsd HpeHeHBHOﬁ )IOHYCTI/IMOI)II

KOHI[CHTPAIIHH;
- YMETh MPOTHO3HUPOBATH, AHAIM3UPOBATh W OICHUBATH C MO3HMITUMA
HKOJIOTHYECKONW 0€30IaCHOCTH HOCIENCTBUS OBITOBON U

MPOU3BOJICTBEHHON  JIEITEILHOCTH  YEJIOBEKAa, CBSI3aHHOM C
rmepepaboOTKON BEMIECTB; HMCIIONL30BATH IMOTYYCHHBIC 3HAHHS IS
MPUHATHS TPAMOTHBIX PEIIeHUH MPOoOJeM B CUTyaIMaX, CBSI3aHHBIX
C XUMHEH;

- YMETb OCO3HaBaTh OMAaCHOCTHh BO3JEHCTBUS Ha )XKMUBBIE OPTaHU3MBI
OTIpEICTICHHBIX BEIICCTB, TOHMMAs CMBICI TOKa3aTelsl MpeneTbHOH
JIOMMyCTUMOI KOHIEHTpPAllMH, W TOSCHATh HA IMPHUMEpPax CHOCOOBI
YMEHBIIEHHUSI W TPEAOTBPAICHUS WX BPEAHOTO BO3JEHCTBUSA Ha
OpTaHW3M YEJIOBEKa.

B pamkax mporpamMmbl y4eOHOW AMCITUIUIMHBI OOYYAIONIMMUCS OCBAWBAIOTCS JUYHOCTHBIC, METAlPEAMETHBIC M TPEIMETHBIC
pe3yabTaTthl B cooTBeTcTBUU ¢ TpeboBanmsaMu DPI'OC: nuunocTHbie (JIP), MetanmpeamerHble (MP), nmpeamerHble aJs1 6a30BOro
ypoBHst uzydyenus (I1P6), mpeamerHbie A5t npodeccnoHaIbHOro ypoBusa udydenus (I1Pm) :




Koabi Inanupyemblie pe3yabTaThl 0CBOCHHS THCHHUIIMHBI BKJIOYAKT
pe3yJIbTaTOB

JIP 01 Oco3znaromii ce0st rpaxkgannHoM Poccun 1 3amuTHIKOM OTe4ecTBa, BRIPAKAIOIIUN CBOIO POCCHICKYIO HACHTHYHOCTD B MOJIUKYJIBTYPHOM
U MHOTOKOH()ECCHOHAJIBHOM POCCUICKOM OOIIECTBE M COBPEMEHHOM MHUPOBOM cooOmecTse. CO3HAIOLUII CBOE €AMHCTBO C HApOIOM
Poccnn, ¢ PoccuiickuM rocyiapcTBoM, JIEMOHCTPUPYIOLUIUMN OTBETCTBEHHOCTh 3a pa3BUTHE CTpaHbl. [IposBIIArOmMiI TOTOBHOCTh K 3allUTe
Ponunbl, criocoOHbIN apryMEHTUPOBAHHO OTCTaUBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoja Poccuu, COXpaHATh M 3alUIIATh UICTOPUUYECKYIO
npasay o Poccuiickom rocynapcrse.

JIP 06 OpueHTHpOBaHHbBIN Ha MPOPECCHOHAIBHBIE JOCTHKEHHUS, JEATEIHHO BHIPAKAIONIUN MTO3HABATEIbHBIE HHTEPECHI C YYETOM CBOMX
crocoOHoCTEN, 00pa30BaTENbHOTO U NPOGECCHOHATBHOIO MapIIpyTa, BBIOPAHHON KBaTH(PUKAIIUU.




2. CTPYKTYPA U COAEPKAHUE YUEBHOHN JUCIIUIIJINHBI

OV .12 Xumusi

2.1. O06beM yueOHOH TMCUUIIMHBI U BU/IbI Y4eOHO# padoThl

Bua yyeOHoM padoThI

Oovem uacoe

IIpomeskyTouHas arrecTanus B opMe IK3aMeHa

O0bem 00pa3oBaTeIbHOM NPOrPaAMMBbI Y4€OHOM TUCHHUILINHBI 144
nab0opaTopHbie PabOTHI 28
MPaKTUYECKUE 3aHATHUS 56
KOHTPOJIbHBIE PAa0OTHI 4

B T.4. TeOpeTHYECKO0e 00yueHue 50

KoncyabsTanus 3

3

Bapuamuenas uacme — ne npedycmompena




2.2. TemaTu4yeckuii JiaH u coxep:kanue yueoHoi rucunmiuiabl OY /112 Xumus

HaumenoBanue Copep:xanue yueOHOro MaTepuaJa, JjadbopaTopHble padoThl U NpakTHYecKue 3aHATUs, | O0beM | Koabl koMneTeHU Uil 1
pa3esioB U TeM caMocTosiTe/IbHAasi padoTa o0yuyarmmxcsi, Kypcopasi padora (IIpoeKr) (eciu 4acos JIMYHOCTHBIX
npeoycmompensvt) pe3yJabTaToB
(¢popmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3J1eMEeHT NMPOrpaMmbl
1 2 3 4
Paznea 1.
OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. Cojaep:kaHue y4eOHOI0o MaTepuasia/ypok — JeKuus 2 OK 01
Crpoenne atomos | COBPEMCHHAsE MOJENb  CTPOCHHMS aroMa. OICKTPOHHAS KOHQUIypaumus aroma.
XEMHYECKHX Knaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-deMeHThl). BajgeHTHbBIE 3JEKTPOHBI.
J1eMEeHTOB M BaneHTHOCTh. DJIEKTpOHHAsI NPUPOJA XUMHUYECKON CBSA3H. DIIEKTPOOTPULIATEIBHOCTb.
npupoaa Conep:xanue yueOHOro Marepuana/ ypok — JieKuus 2
XHMHYECKOH KoBaneHnTHass cBsA3b, €€ pPa3HOBUJIHOCTHM M MEXaHM3Mbl 0Opa3oBaHHS OOMEHHBIH U
CBSI3H JIOHOPHO-AaKIEeNTOpHBIN). MoHHas cBsa3b. Mertaummyeckas cBsa3b. BomoponaHas CBS3b.
MeXMONeKyIIpHBIEC B3aUMOICHCTBUS.
N3oTombl, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHE aToMa, TUOpuIu3anus aTOMHBIX
opOuTaei.
Conep:xanue y4eOHOro MmaTepuaJsa /ypok - npakTuieckoe 3ansitue Nel 2
Pemienne mnpakTUuecKuX 3aJaHUM Ha COCTABJICHHE SJIEKTPOHHO-rpaduueckux (opmyn
3JIEMEHTOB 1-4 mepuoa0B.
Pemienune 3aanuii Ha UCMONB30BAHHE XMMUUYECKON CHMMBOJHMKH M Ha3BaHUI COETUHEHUI
[0 HOMEHKJIAType MEXIYHapOJHOTO COK03a TEOPETUYECKON M MPUKIATHONW XUMHUU U
TPUBUAIBHBIX HAa3BAaHMM [N COCTABICHUS XUMHUYECKHX (QOPMYT ABYXaTOMHBIX
coeuHeHH (OKCUIOB, Cyab(PUAOB, THAPUIOB U T.I.) U JPYTUX HEOPTAaHUYECKHUX
COEJIMHEHHI OTACNbHBIX KJIACCOB.
Coaepskanue y4eOHOro MaTepuana/ypok — NpakTudeckoe 3ansaTue Ne2 2 OK 01




Tema 1.2.

IMepuoanueckuit
3aKO0H M TA0JHIa
JA.A. MenaejieeBa

.. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XUMHYECKUX JIIEMEHTOB,
00pa3yeMbIX HMMHU TPOCTBIX W CIIOXKHBIX BEIIECTB B COOTBETCTBHHM C IOJOKCHUEM
xuMuyeckoro snementa B llepumoamueckoid cucreme. MHUPOBO33pEHUYECKOE M HAy4yHOE
3Hauenue Ilepmoamueckoro 3axona J[.M. MenneneeBa. Ilporunossr [[.MI. Menneneena.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3aJlaHUNA HA XapaKTepHU3aIUIO0
XUMHUYECKUX  JJIeMeHTOB  «Mertajuinueckue / ~ HEMETaJUIMYECKHE  CBOMCTBA,
AJIEKTPOOTPUIIATEIBHOCT M CPOJCTBO K JJIEKTPOHY XHMHYECKHUX DJEMEHTOB B
COOTBETCTBHE C WX DJICKTPOHHBIM CTPOCHHEM U TIOJIOKEHHUEM B TEPHOIUYECKON CUCTEME
xumudeckux anemenToB J[.U. MenaeneeBa». Memannwvl 6 meouyune.

OK 02
JIP 01
K 1.1.

Pasznen 2.
XHMHYECKHE PeaKINHU

12

Tema 2.1
Tema 2.1. Tunsl
XHMHYECKHX
peakuui

Conep:xaHue y4eOHOro MaTepuasia/ypox — JeKiusi

Knaccmbmcaum[ N THUIIBI XUMHUYCCKHUX peaKuHﬁ C Y4aCTUEM HCOPraHM4YCCKUX BCIICCTB.

KonnuectBennrie oTHONIEHUS B XUMHUH. OCHOBHBIE KOJINYECTBEHHEIE 3aKOHEI B XUMUHU U

pacy€Tbl IO YPaBHCHUAM XHUMHUYCCKHX peaKHHﬁ. Monap kak €MHUIIa KOJIHNYECTBa

BemecTBa. MouisipHas macca. 3aKOHbl COXPAHEHHMS MacChl U dHEPruu. 3aKOH ABOTaJpo.

Mounspasiit 00beM Ta30B. OTHOCUTEIbHAS MJIOTHOCTH Ta30B. KoanuecTBEHHBIE pacueTh

B MEJUIIUHE.

Peakuunu kommiekcooOpa3oBaHHUs C Y4acTHEM HEOPraHMYECKHUX BEIIeCTB (Ha MpuMepe
TUAPOKCOKOMILJICKCOB IIMHKA U aJIFOMUHUS).

Conep:xaHue y4eOHOro MarepuaJia /ypok - npakTudeckoe 3ansaTue Ne3

CocraBiieHue ypaBHeHI/Iﬁ peaKHHfI COCOANHCHUS, Pa3JIOKCHUSA, 3aMCIICHUA, oOmeHa.
ypaBHeHI/IH peaKHI/Iﬁ TOpC€HUsA, NOHHOTI'O O6MeHa, OKHCJICHHUA-BOCCTAHOBJICHU .

Pacuer KoamuecTBEHHBIX XapaKTCPUCTUK HCXOJHBIX BCIICCTB U MPOAYKTOB PCAKLIUU. Pacuer
KOJIMYCCTBCHHBIX XAPAKTCPUCTUK IMPOAYKTA PCAKIHU COCAUHCHUA, €CJIN OJHO M3 BCHICCTB
JaHO B HU30BITKE W/UIIN COACPIKUT IIPUMCECH. Pacuer mMaccoBoii win 00bEeMHOIM JOJIM BBIXOJa
OpoAyKTa peakKounu COCAUHCHUA OT TCEOPCTUUCCKHU BO3MOXKHOTO. Pacuer 00BEMHBIX
OTHOIIIEHUM ra3zoB. Pacuetr macchl (O6’b€M, KOJIMYCCTBO BeH_IeCTBa) MpoOAYKTa p€akunu, €CJInu
OJIHO U3 BCHICCTB JaHO B BUIC pacTBOpa C onpeneneHHoﬁ MaccoBOM doJiei pacTBOPECHHOT'O
BCIICCTBA.

Copep:xanue y4eOHOro MaTepHuaJia /ypok - NpaKkTu4eckoe 3ansaTue Ned

OK 01
JIP 06




VpaBHeHus  okucieHUs-BoccTaHoBlieHUs.  CremeHb — okucieHusa.  OkucinuTenb U
BOCCTaHOBUTEb. OKHUCIUTETLHOBOCCTAHOBUTEIbHbBIC peakuuu B npupoe,
MPOU3BOJICTBEHHBIX MpoIleccaX U JKU3HENEATEIbHOCTH OpraHu3MoB. OKHCIUTEIBHO-
BOCCTAaHOBUTEINbHBIN TOTEeHIMa cpeapl. CocTaBieHWE W ypaBHUBAaHWE OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMM METOJOM 3JIEKTPOHHOTO OanaHca. TUMUYHBIE HEOPTraHUYECKUE
OKHUCJIUTEIN U BOCCTAHOBUTENIHN. DJIEKTPOJIU3 PACTBOPOB U PACILIaBOB COJIEH.

Tema 2.2. CojaepikaHue y4eOHOro MaTepuaia/ypok — JeKuus 2 OK 01
JilekTpoauTHYecka | Teopus IIEKTPONUTHUECKOW aucconuanuu. Peakumm moHHOTO OoOMeHa. CocTaBieHue IIK 1.3.
sl AMCCOUMALMS U peaknuii HOHHOTO OOMEHa ITyTEM COCTaBJICHHS WX TMOJHBIX W COKPAIIEHHBIX HMOHHBIX
HOHHBII 00MeH ypaBHEHUH.
I'upponus coneil. 3HadeHwe ruaponM3a B OHOJIOTHYECKMX OOMEHHBIX —Ipolieccax.
[IpumeneHue ruposn3a B MPOMBIIIEHHOCTH. Yuem 2udponusa nekapcmeenusvix cpeocms
npu ux npumMeHenue.
Conep:xanue yueOHOro Marepuasa/ ypok - jadoparopnasi padora Nel 2
«Peakuuu ruaponuzay.
HccnenoBanue cpenbl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMH M CJIA0BIMH TIPOTOJIUTAMH,
U WX peaknuid ¢ pacTBOpaMu Imenoun W KapOonata HaTpus. CocCTaBiIeHHE peaKIui
TUAPOJIU3A COJIEH.
Conep:xanue y4eOHOro marepuasa/ ypok — KOHTpoJibHast padbora Nel. 2
CrtpoeHue BeniecTBa U XMMHUYECKUE PEAKIIHH.
Pazpea 3.
CTpoeHue U CBOMCTBA HEOPraHUYECKHX BeleCTB 22
Tema 3.1. Conep:xaHue y4eOHOro MaTepuajia/ypoxk — JeKIusi 2 OK 01
Knaccupuxkanus, [IpenmeTr HeopraHuyecko XUMHUHM. B3auMOCBSI3b  HEOPraHMYECKUX  BEIECTB. OK 02
HOMEHKJIATYypa H Knaccudukanus nHeopranuyeckux BemiecTB. [IpocTeie u cioxHbie BemecTBa. OCHOBHBIE
CTpOeHue KJIACCHl CJIOKHBIX BEIIECTB (OKCHUIBI, TUIPOKCHUJBI, KUCIOTHI, conu). HomeHkinarypa u
HEeOpraHu4ecKHuX Ha3BaHUWE HEOPraHMYECKUX BEIIECTB HCXOIS M3 HX XUMHYECKOW GOpMYIbl WU
BelleCTB COCTaBJICHUE XUMHYECKOU (POPMYIIBI UCXOAS U3 Ha3BaHUS BEIIECTBA M0 MEXAYHAPOTHOU

N TpHBHaHLHOﬁ HOMCHKIJIATYpC.

Me)KMOJ'ICKy.]IHpHBIe B3aMMOJICHCTBUS. KpI/ICTaHHOFI/IﬂpaTH. AFpeFaTHHC COCTOSAHUA
BCIICCTBA. KpI/ICTaHHI/I‘{eCKI/IC u aMop(beIe BellleCcTBa. THIIBbI KPpUCTAJNIMYCCKUX PCHICTOK
(aTOMHaH, MOJICKYJIIpHAas, NOHHa4, MeTaJ’IJ’II/I‘IeCKaH). 3aBUCHUMOCTD (I)I/ISI/ILICCKI/IX CBOICTB
BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PCIICTKHU. HpI/I‘lI/IHH MHOFOO6pa3I/I5{ BCIICCTB.
COBpeMCHHBIC NpCaACTaBJICHHUA O CTPOCHUU TBCPABIX, ) XUAKUX U I‘8.3006p3.3HLIX BCIICCTB.
>KI/I,Z[KI/IC KpUCTAJUIBI.




Coaepikanue y4eOHOro MaTepuasa /ypok - NpakTudeckoe 3ansaTue Ned

Pemienne 3amau Ha pacuer MaccoBOM oM (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coenqunenusi) B Mojekyiae (cMmecu). PemeHne nOpakTHYeCKUX —3aJaHUN 1O
Kiaccu(pukanuu, HOMEHKIAType M XUMHUYECKHM (opMysiaM HEOPraHWYECKHX BEIIECTB
pa3IUYHBIX KJIAcCOB (HA3bIBATh M COCTABIATH (HOPMYIBI XHUMHUYECKHX BELIECTB,
OnpeAeNsiTh NPUHAJIEKHOCTh K KJIaccy).

Cojaep:kaHue y4e0HOTro MaTepuasia /ypok - npakTudeckoe 3ansaTue Neb

Ncrounnku xumuueckoi MHGopManuu (HayyHas U ydeOHO-Hay4Hasl JIMTeparypa, CpeicTBa
MaccoBoil mH(popmanuu, cetb MutepHer u npyrue). Ilouck nHpopmanmu nmo Ha3BaHUSM,
UIEHTU(QUKATOpPaM, CTPYKTYPHBIM (hopMyIiaMm.

2
Tema 3.2. ®u3uko-
XUMHNYECCKHUE
cBOMCTBA
HEOPraHu4YecKMux
BellleCTB

ConepxxaHue y4eOHOro MaTepuasia/ypox — JeKius

Merannel. OOmue ¢usuyeckue MW XUMHUYECKHEe CBoicTBa MeTamioB. CrnocoOsl
MOJy4yeHHUsl. 3HAU€HHE METAJVIOB M HEMETAJJIOB B MPUPOAE U JKU3HEIEITEIbHOCTU
4yeloBeKka M opraHu3MoB. Koppo3us MeTamaoB: BHIBI KOPPO3HMH, CIOCOOBI 3alllUThI
METAJUIOB OT KOPPO3HUH.

ConeprxaHue y4eOHOro MaTepuasia/ypox — JeKiusi

Hemeramner. O0mue ¢puzndeckue U XUMUYECKUE CBOMCTBA HEMETAUIOB. T UITUYHBIE CBOMCTBA
metaioB Y- Yl rpynn. Knaccudukanus m HOMEHKIATypa COCIMHEHHH HEMETaJlIOB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B Ipupose. Hememannvl — nomownuku 6 meouyune,
8pazu 300p08bIo.

Conep:xaHue y4e0HOIr0 MaTepuasia/ypoxk — JeKuus

XHUMHUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHU4YECCKUX BCIICCTB (OKCI/II[OB,
THUAPOKCHUAOB, KHUCJIOT, cojel u I[p) 3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB IMPOCTBIX
BCIICCTB, BOJAOPOJHBIX COGI[I/IHGHI/If/'I, BBICHIMX OKCHUIAOB U THAPOKCHUIOB.

Coaep:xkaHue yueOHOTro MaTepuaja /ypok - mpakTuueckoe 3ansrue Ne/

CocraBJiieHue ypaBHeHI/Iﬁ XUMHUYCCKHNX peaKHI/Iﬁ C ydaCTUEM IIPpOCTBIX M CJIIOXKHBIX
HCOPraHU4YCCKHUX BCHICCTB: OKCHUAOB MCTAJIJIOB, HCMCTAJJIOB U aM(l)OTepHLIX QJICMCHTOB,
HCOPraHU4YCCKUX KHCIIOT, OCHOBaHHHN H aM(I)OTepHLIX THAPOKCHUAOB, HCOPraHHYCCKHUX
COJ'IGI\/'I, XapaKTCPpU3YOIIUX UX CBOMCTBA.

Copep:xaHue y4eOHOro MaTepHuaJjia / ypoK - NpakTHuyeckoe 3ansitue Ne§

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUUCCKUX 3aJlaHdil Ha CBOMCTBa MOJIYYCHHC
HCOPraHNMYCCKUX BCUICCTB.

Conep:kanue y4eOHOro MarepuaJsa/ ypok — jaboparopHasi padora Ne2

OK 01
OK 02
IK 1.2.




«CBolicTBa METAIIIOB U HEMETAJIJIOBY.

UccnenoBanue GU3NYECKUX U XUMHYECKUX CBOHCTB METAJNIOB U HEMETAJUIOB. PemeHue
SKCIIEPUMEHTAJIBHBIX 3aJa4 [0 CBOWCTBAM XHMHYECKHM CBOMCTBAM METAIOB |
HEMETAJJIOB, 0 PACMO3HABAHUIO M MOJYYECHHUIO COCMHEHUN METAJIOB U HEMETAJIOB.

Tema 3.3. Conep:kanue y4eOHOro MaTepuasa/ ypokK - JieKIUA 2 OK 01
IIpousBoacTBo OK 02
HeOPraHHIeCKHUX OO0mme mpeacTaBiIeHUs O MPOMBIIIICHHBIX cvnoco6ax MOJy4CHUS XUMHYCCKUX BEIIECTB
BEWMIECTB. (Ha mpuMepe MPOU3BOJICTBA AMMHUAKA, CEPHOU KUCIIOTHI).
3HaYeHNe n UepHas W mBeTHas MeTauryprus. l[IpakThmdeckoe NPUMEHCHHE OJICKTPOJIM3a IS
npUMeHeHHe B MOJy4CeHHUS TICJOYHBIX, MIETOYHO3EMEIbHBIX METAUIOB W amioMuHHsA. CTEKI0 W
GbITY M HA CUJIMKATHAS TTPOMBINIJICHHOCTD.
NPOU3BOCTBE [IpoGnema 0TX0I0B ¥ TOOOYHBIX TPOTYKTOB.
Coaep:kanue y4eOHOTo MaTepuaja /ypok - mpakTHYeckoe 3aHsitue Ne9 2
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUA O POJIM HEOPraHWYECKOW XHUMHHU B
Pa3BUTHU MEIUIMHBI, CO3JJaHUH HOBBIX MaTEPHUAIOB (B CTPOUTEIBCTBE W JIP. OTPACIISIX
MPOMBIIIUICHHOCTH), HOBBIX HMCTOYHHKOB JSHEpPrud (aIbTCPHATUBHBIC HWCTOYHUKHU
SHEPTruM) B PEHICHHUH MPOOJIEeM DKOJOTHUYECKOW, DHEPreTHYECKOW U THUINEBOU
6e30MacHOCTH.
Pasznen 4.
CTpoeHue U CBOWCTBA OPraHMYeCKUX BelleCTB 26
Tema 4.1. Coneprxanue yueOHOro MmaTepuaja /ypok - JeKIusi 2 OK 01
Knaccupuxkanus, [IpenmeT opranuyeckoil XuMHUU. B3anMOCBA3b HEOPraHUYECKUX M OPraHUYECKUX
CTpoOeHHe U BEIIIECTB.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHHE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYyJieé COTJIACHO HX
OpPraHu4YecKux BaJIEHTHOCTU. OCHOBHBIE TOJIOKEHUSI TEOPUHM XUMHUUYECKOTO CTPOCHHSI OPraHUYECKUX
BelleCTB coequnennii A.M. byrtnepoBa. VYTriepoaHbIi CKeleT OPraHUYeCKOd MOJIEKYIbI.
MonekynsipHble U CTPYKTYpHBIE (pa3BepHYTHIE, COKpAIlEHHbIE) XUMHYECKUE (OPMYIIBI.
3aBUCHUMOCTh CBOWMCTB BELIECTB OT XMMHUYECKOTO CTpPOEHHUsS MoJjekyn. M3omepus u
u3oMepsl  (CTpyKTypHas, reomeTrpuueckas (uuc-TpaHc-uzomepusi). KpaTHocCTb
XUMUUYECKOU CBSA3HU.
[Tonstue o d¢yHkuuoHanbHOU rpynme. [IpuHIUNBI KiIacCUPUKAIMUU OPraHUYECKUX
coequHeHnil.  MexayHapoaHas  HOMEHKJIATypa W  NPUHIUNBL  HOMEHKIATYPHI
OPTraHUYECKUX COCTUHECHUH.
Coaep:xanue yueOHOro MarepuaJia /ypok - npakTuieckoe 3anaTue Nel0 2




HomeHnknatypa OpraHMuecKuX COEIMHEHUHW OTHENbHBIX KJIACCOB  (HACBIIICHHBIE,
HEHACBHIIICHHBIE W apOMAaTHUYECKHUE YrIEBOJOPOIbI, CHUPTHI, (EHOJbI, albJIeTUabl,
KETOHBI, KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBieHHE TOJHBIX U COKpPAIIEHHBIX
CTPYKTYPHBIX (OPMYJ OpPraHMYECKMX BEIIECTB OTHAEIbHBIX KJACCOB, MHCHOJIb3YS HUX
Ha3BaHMUS TI0 CHUCTEMaTHYECKOW HOMEHKimarype. PacdeTsl mpocredmeir (Gopmymbl
OPraHM4eCcKON MOJIEKYJIbI, MCXOJI U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OPraHuYecKux
coeTMHEeHHU

Conepxxanue yueOHOro MmatepuaJja /ypok - JeKUus

@OU3UKO-XMMUUYECKHUE CBOWCTBA OPraHUYECKHX COEAWHEHUNW OTHAEIBHBIX KJIAcCOB
(ocobeHHOCTH Ki1accU(PUKALMU M HOMEHKJIATYphl BHYTPHU Kjacca; TOMOJOTHYECKUN Pl U
obmas dopmyna; uzomepus; PU3NUECKUE CBOMCTBA; XUMHYECKHE CBOMCTBA; CIOCOOBI
MOJTyYEHHUS]):

- TIpeneNbHbIe YIJIeBOAOPOAbl. ['OpeHne MeTaHa KaK OJWH W3 OCHOBHBIX HCTOYHHUKOB
Teria B MPOMBINIICHHOCTH M ObITY. CBOMCTBA MPUPOIHBIX YTIEBOIOPOJIOB, HAXOXKICHUE
B MIPUPO/JIC ¥ TPUMEHCHHUE AJIKAHOB.

Conepxanue yueOHOro marepuaja /ypok - JeKIHsi

- HempeAeabHBIE W apoMaTHUYeCKHe yriaeBojoponasl. llommMepuzarus JTUIICHA Kak
OCHOBHO€ HAaIlpaBJEHHWE €ro HCMOJIb30BaHUA. ['OpeHHe aleTuseHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHHU JIJIsl CBAPKH U PE3KU METAJIJIOB.

Coaep:xanue y4eOHOro MaTepuaja /ypok - JeKuus

- KUCJIOPOJICOAepKaIliue COeAUHEHUs (CIIUPTHI U MPOCThIe YPUPHI, (HEHOIIbI, albJETU/IBI U
KETOHbI, KapOOHOBbIE KHUCIOTHI M HUX MPOU3BOJHBIC), MEIUIUHCKUN COUPT U 3up.
[IpakTHyeckoe MpUMEHEHUE OTUJIEH TIUKOJIA, TIiulepuHa, ¢enona. IIpumenenue
dbopmanpieruia, ameTadbIeruaa, YKCYCHOM KHUCIOTH. Mblla KakK COJH BBICHIUX
KapOOHOBBIX KUCIOT. Morolue cBOMCTBa MbLIa;

Copnepxanue yueOHOro marepuana /ypok - JeKIus

- a30TcoACpiKaIue COCANHCHUA (aMI/IHBI N aMHMHOKMNCJIOTHI, 6CJIKI/I).

Copepxanue yueOHOro marepuana /ypok - JeKIus

KJ'IaCCI/I(bI/IKaI_II/IH U OCOOEHHOCTH OpraHu4YCCKHuX peaKHHﬁ. Peaknmonnsie IOCHTPBLbI.
Pagukansl. HepBOHa‘laHLHLIe IOHATHUA O TUIIAX U MCXAHNU3MaAX OPTraHUYCCKUX peaKHHﬁ.

Coaep:xanue yueOHOro MatepuaJia /ypok - mpakTuieckoe 3anaTue Nell

Pemenne nemouek npeBpameHI/Iﬁ Ha TCHCTUYCCKYH CBA3b MCKAY KilaCcCaMH
OPraHUYICCKUX COCIUHEHMH C COCTaBJICHHEM Ha3BaHUU OpPraHUYCCKHUX COCIUHEHHUHU IO
TpI/IBHaHBHOﬁ N MCH(ﬂYHapOHHOﬁ CHUCTEMAaTHUYECKOM HOMCHKIJIATYpC. Pemenue
PaCUYCTHBIX 3a71a4 110 YPAaBHCHUAM peaKI_II/Iﬁ C Y4aCTUCM OPTaHHUYCCKUX BCIHICCTB.

OK 01
OK 02




Conep:kanue y4eOHOro MaTtepuaJa/ ypok - jadoparopHasi pa6ora Ne3

«Ilonydyenue sTUIIEHA U U3YYEHHUE €TO CBOMCTBY.

ITosryuenue »TuieHa M3 3TaHOJAa B Ja0OpaTopuM M HU3yueHUE €ro (U3NYECKUX U
XUMUueckux cBoilcTB. CocTaBiieHHME pEakUud TMPUCOECIUHEHUS U OKHUCJICHUS Ha
IpuMepe dTUiIeHa. Pellenne pacdeTHbIX 3a/1ad ¢ UCIOJIb30BAHUEM IUIOTHOCTH I'a30B 110

BOJIOPOJY U BO3JYXY

Tema 4.3.
Opranuuyeckue
BellleCTBa B
JKM3HeAeATeJIbHOCT
U YeJ10BeKa.
IIpousBoacTBO M
NpUMeHeHue
OPraHUYeCcKHX
BellleCTB B
NMPOMBIIVIEHHOCTH

Copepxxanue yueOHOro matepuasa /ypok - JeKUus

buoopranuueckue coenauHenus. I[IpumeHeHue u OWOJOTHYECKas pOJIb YIIIEBOJIOB.
OkucneHue yriieBoJI0B - HCTOYHUK SHEPTHUU KUBBIX Opranu3mMoB. O0IacTu MpUMEHEHHUS
aMuHOKHUCIOT. [IpeBpamenus OenKOB MUINM B opraHu3Mme. buonorunueckue GyHKIIUH
O0enkoB. buonoruueckue ¢GyHKIUH XKUPOB. Posib opraHMuecko XUMUHM B pEIICHUU
npoOJyieM numeBon 6e30macHoCTU. [Ipasuio npasuibHo020 NUMAaHUs.

Coneprxanue yueOHOro Mmatepuaja /ypok - JeKIusi

HyxinennoBble KuciaoTsel: coctaB H cTpoeHue. CrpoeHune HykneoTunoB. CocTas
HykJenHoBbIX kucnoT (AHK, PHK). Poib HykI€HHOBBIX KUCIOT B KU3HEACATEIbHOCTH
OPTraHU3MOB.

Conep:xanue y4eOHOro MaTepuaja /ypok - JeKuus

[Ipou3BOACTBO OpraHUYECKUX BEIIECTB: MPOU3BOJCTBO METaHOJIA, MepepaboTka HePTH.
[lonusTunen Kak  KPYMHOTOHHAXHBIH  MPOAYKT  XMMHYECKOTO  IPOU3BOJACTBA.
[Ipumenenue stunena. [Ipon3BoACTBO U MpUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYEeCKHME U HUCKYCCTBEHHbIE BOJIOKHA, MX CTpOEHHE, cBOicTBa. [IpakTuueckoe
HCII0JIb30BaHNE BOJIOKOH. CUHTETHUYECKUE MIICHKHU: U30JALUS IJIs IPOBOJAOB, MEMOpPAHBI
JUIsi  ONpPECHEHWs BOJABI, 3allUTHbIE IUIGHKH JUIsI aBTOMOOWIEH, IUIacThIpH,
XUpypruyeckue moBs3KW. HOBBIE TEXHOJNOTHMM JallbHEHIIEr0 COBEPIICHCTBOBAHUS
MOJMMEPHBIX MAaTepUAIOB, B T.U. MEIUIIUHCKUE.

Ponp opranuueckoi XMMUHM B PELICHUH NPOOIEM JHEPreTH4YecKoil 0e30MacHOCTH, B
pPa3BUTHUU MEAMIMHBI, CO3/IaHHM HOBBIX MaTEpPUalIOB, HOBBIX HCTOYHHKOB HHEPrUU
(anpTepHATHBHBIC HCTOYHUKU DYHEPTHH).

Coaep:xaHue yueOHOro MaTtepuasa /ypok - npakTudeckoe 3ansaTue Nel?2

Pemenne npakTMKO-OpHUEHTUPOBAHHBIX 3aJaHUN TIO COCTABJICHUIO XUMUYECKUX PEAKLINH,
OTpaXaIOIUX XUMHYECKYI0 AaKTHUBHOCTh OPraHUYECKUX COCIUHEHUUW B Pa3IHYHBIX
cpenax (IpUPOIHBIX, OMOTOTHUECKUX, TEXHOTE€HHBIX).

OK 01
OK 02
IK 1.3.

Pa3gea 5
Kunernveckne u TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH NPOTEKAHNS




XHUMHYIECCKHUX peammifl

10

Tema 5.1. Copepxxanue yueOHOro marepuaJa /ypok - JeKIus 2 OK 01
KunernueckKme Xumuueckne peakuuu. Knaccudukanus XMMHUECKHX peakiuid: mo (a3oBOMY COCTaBY OK 02
3aKOHOMEPHOCTH (roMoreHHble M IeTepOreHHbIE), N0 MCIOJb30BAHUIO KaTaau3aropa (KaTaJuTUYECKHE U
npoTeKanus HekaTanuTuueckue). GepMeHThI B )KHBOM OpPTaHU3ME.
XHMHYCCKHX CKOpPOCTh PeakluM, €€ 3aBUCHMOCTh OT Pa3jIMYHbIX (JAKTOPOB: MPUPOBI PEATHPYIOIINX
peakmuii BEIIIECTB, KOHLIEHTPAI[UU pearupyronux BeuecTB, Temineparypsl (npasuiao Bant-I'odda),
IUIOIA¥ PEAKIHOHHON IOBEPXHOCTH, HANWYMSA KaTamu3aropa. Polb KaTalusaTopoB B
NPHUPOJIE U IIPOMBIIIIEHHOM MPOU3BOICTBE.
OHeprus akTuBanuu. AKTUBUpPOBaHHBIM Komruiekc. Karammszatopel u kartanus. Ponb
KaTaJlM3aTOPOB B IPHPOJIE U IIPOMBIIIIEHHOM MPOH3BOICTBE.
Coneprxxanue yueOHOro marepuaja/ ypok - jjaboparopuas paéora Ned 2
«OnpejeneHre 3aBUCUMOCTH CKOPOCTH pPEaKIUM OT KOHIEHTPAlMU pearupyromux
BemeCTB». MccaemoBaHWe 3aBUCHMOCTH CKOPOCTH PEAKIUM OT KOHIIEHTPAIUH.
OnpeneneHrne KOHCTAHTBI CKOPOCTU peakIuu rpaduuyeckKuM METOOM.
Tema 5.2. Coneprxanue yueOHOro MmatepuaJja /ypok - JeKIusl 2 OK 01
TepMonuHAMUYECKHE | K accuduranus XUMHUECKMX PEakiuil: Mo TemmoBoMy >pdeKTy (SK30TepMUUECKHE, OK 02
3aKOHOMEPHOCTH | Hynorepmuyeckne), 1o obOpaTUMOCTH (oOpaTHMble M HeoOpaTumble). TemaoBble
npoTexaHus >} PexThl XuMUUeckux peakuuii. TepMoxumudeckre ypaBHeHUs. OOpaTHMOCTh PEaKIHIA.
XHMHHECKHAX XMMHYeCKOe PAaBHOBECHE M €ro CMEIIEHME II0J JICHCTBHEM pa3IMYHEIX (PAKTOPOB
peaKimm. (KOHIIEHTpaLKs PEareHTOB WJIM IMPOAYKTOB DEaKIMHU, NaBJIEHUE, TeMIepaTrypa) s
PapHoBecue CO3/1aHMs ONTHMANIbHBIX YCIOBHUH NPOTEKAHUS XMMHUUECKUX POLECCOB.
XUMHYECKHX ITonarue 06 SHTAIBIMKM M dHTponHH. DHeprus I'm66ca. 3akoH I'ecca W ClleACTBHSA W3
peakunn Hero. Posb cMeleHus paBHOBECHS B TEXHOJOIMYECKHX MPOIIECCaX.
Conep:kaHue y4eOHOTro MaTepuaJa /ypok - npakTuyeckoe 3ansatue Nel3 2
[purnun Jle Ilatense. Bnusnue pasnuunbix (akTOpoB Ha H3MEHEHHME PABHOBECHS
XUMHYECKUX PEaKIUiA.
3aKOH JIEWCTBYIONIMX MacC M KOHCTaHTa XHMHYECKOTO paBHOBecHs. Pacyers
PAaBHOBECHBIX KOHIEHTPAIUI Pearupyronux BEIIECTB U MPOIYKTOB peakiuii. Pacuers
TENJI0BOro 3p(deKTa peakuu.
Coaep:xanue yueOHOro MarepuaJia /ypok - NnpakTuieckoe 3anatTue Neld 2

Pemenune MNPAaKTUKO-OpUCHTUPOBAHHBIX 3aJaHui Ha NpUMCHCHUC ITPpUHIIUIIA Jle-IIlaTenbe
JJIsT HaXOXKXJACHUA HAIlpaBJICHHUA CMCHICHUS PABHOBCCHUS XUMHYECKOU pCaKllMM WM aHaJIn3




‘ (baKTOpOB, BJIMAIOIIUX HAa CMCHICHUC XUMHWYCCKOTO PABHOBCCHU .

Pa3pnen 6
JucnepcHble cucTeMbl 10
Tema 6.1. Conep:kanue y4eOHOro MaTepHuaJsa /ypokK - JIeKIUA 2 OK 01
Aucnepcuble JucnepcHsle cuctembl. Komnouaueie cucremsl. MIcTuHHBIE pacTBOPBI. OK 02
CHUCTEMBI U PactBopenne kak (pu3mKo-xumMudeckuii mnpoiecc. PactBopsl. CriocoObl TPUTOTOBICHUS OK 07
¢akTophI HX pacTBOpoB. PacTBOpuMOCTH. MaccoBast 101 PacTBOPEHHOro BellecTBa. IIpeaenbHO 1K 1.3.
YCTOHYHBOCTH JIOMMYCTUMbI€ KOHILEHTpPAlMM M WX MCHOJb30BAaHME B OIEHKE HSKOJOTHYECKOU
0e30macHOCTU. JlekapcmeeHnnvle pacmeopbi.
Knaccugukanus aucnepcHbIx cucteM mo coctaBy. CTpoeHue u GakTopbl yCTOMUMBOCTH
JTUCTIEPCHBIX CUCTEeM. Pacmo3HaBaHHE MUCTUHHBIX PAaCTBOPOB, KOJJIOUIHBIX PACTBOPOB U
rpyboaucnepcHeix cucteM. Ctpoenue Mune/ibl. PaccenBanue cBeTa Mpu MPOXOKICHUU
CBETOBOTO MyYKa Yepe3 ONTUUYECKH HEOTHOPOIHYIO cpeny (3¢ dexra Tungans).
Coneprxanue yueOHOro MmarepuaJja /ypok - npakTudyeckoe 3ansitue Nel5 2
Pemenue 3a1a4 Ha NPUTOTOBJIEHHUE PACTBOPOB.
Pemienne nmpakTHKO-OPMEHTHPOBAHHBIX PACUYETHBIX 3aJaHUU HA JIUCIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBON M MPOHM3BOJCTBEHHOM NESITEIBHOCTH YeJIOBEKa, C MO3ULIUI
JKOJIOTUYECKON 0€30MacHOCTH TOCHEACTBUM W TPAMOTHBIX pEIICHUH TpooOsieMm,
CBSI3aHHBIX C XUMHUEM.
Tema 6.2. Copepxxanue yueOHOro marepuasa/ ypok - jaboparopHas padora NeS 2 OK 01
Hccnenosanne «IIpuroroBnenue pacTtBopoB». IIpuroroBiieHMe pacTBOPOB 3aJaHHON (MOJISIPHOM) OK 02
CBOIiCTB KOHI[EHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOINPOCAMH), OIMPEACICHUE CpeJbl HK 1.1.
AUCHEPCHBIX BOJHBIX PAacCTBOPOB. [Ipucomosienue MeOuyuHCKUX pacmeopos.
CHCTEM JJIf UX
UICHTU(PUKAUHU Copepxanue yueOHOro marepuana/ ypok - jadboparopHas padora Ne6 2
«HccrnenoBanue IUCIEPCHBIX CUCTEM).
[IpuroroBneHne U M3y4eHUE CBOMCTB JMCIEPCHBIX CHUCTEM pPa3HbIX BUJIOB: CYCIECH3HH,
SMYJbCUHU, KOJUIOMJAHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJIJIOUJIHBIX
pacTBOPOB, BBISIBIEHUE OCHOBHBIX Pa3JIUYUM MEXK]Y HUMU.
Coneprxanue yueOHOro MaTepuana/ ypok — KOHTPoJIbHasi padota Ne2 2
«JlucriepcHbIE CUCTEMBDY.
Pa3zpnen 7
KauecTBeHHBIE peakunu 00HAPYKEHHS HEOPTaHUYECKHX M OPraHM4YeCKUX BellecTB 8




Tema 7.1. Conep:xkanue yue0HOro Mmatepuaja /ypok - mpakTuieckoe 3ansatue Nel6 2 OK 01
OOHapy:xeHHne OK 02
HEOPTraHMYeCKHX KauecTBeHHBIE XUMHUYECKHE PEAKLIMH, XapaKTEpHBIC A OOHAPYKEHUS HEOPraHUYECKHUX

KaTHOHOB M AaHHOHOB | BemecTB (KaTMOHOB W aHWOHOB). CocCTaBjeHHE YpaBHEHHH peakiuuid OOHapyKEHHS
KaTuoHOB |-V rpynm u aHMOHOB, B T.4. B MOJIEKYJISIPHOW ¥ HOHHOU (hopMax.
Peakuuun oOHapyXeHUsI HEOPTaHMYECKUX BEIIECTB B pEalbHBIX OOBEKTaX OKpYKaroLleh
cpenbl.
Coneprxxanue yueOHOro matepuaja/ ypok - jjaboparopuas padora Ne7 2
O6HnapyxxeHue HeopraHudeckux BemiecTB (karuoHoB |-VI rpynnm unm aHHOHOB) €
WCITOJIB30BAHNEM KaYECTBEHHBIX aHAIIUTHUECKUX PEaKIIHi.
«AHANUTUYECKUE  pEAKIMH  aHUOHOBY». [IpoBelneHHMEe  KAdYeCTBEHHBIX  PEaKIUH,
HCTIOJIB3YEMBIX JIJII OOHapyKeHHs aHMOHOB: kapOboHarta, pocdara, cynbdara, cyabdua,
HUTpaTta, xjJopuaa u ap. Onucanue HaOIIOaeMBbIX SABJICHUNW M COCTaBIEHHE XUMHYECKHX
peakuuii.

Tema 7.2. Coneprxanue yueOHOro MmaTepuaJa /ypok - npakTuiyeckoe 3ansitue Nel7 2 OK 01
OoOnapyxenue KadyecTBeHHbIE XMMHYECKHE pEAKIMH, XapaKTepHbIC Mg OOHApPYKEHUS OTISIbHBIX OK 02
OPraHU4YecKux KJIACCOB OpPraHMYECKHUX COEAMHEHUM: (EeHOJOB, albJAeTHAOB, Kpaxmala, YKCYCHOM

BellecTB KHCJIOTBI, aMUHOKHUCIIOT H Ap.

OTAEJBHBIX K1accoB | JleHaTtypanus OeJKOB IpU HarpeBaHUH, [IBETHBIE PEAKLIUH OEJIKOB.
¢ ucnoyb3oBanuem | CocraBieHHE KayeCTBEHHBIX peEakIuil OOHApyKEHHS OPraHUYECKUX COEIUHEHHI
Ka4yeCcTBEeHHbIX OTJEJbHBIX KJIACCOB.
peakuui Copaep:xanue y4eOHOro MatepuaJsa/ ypok - jaboparopHasi padbora Ne8
Jlaboparopnas paborta «KadecTBeHHbIE peakIMH Ha OTIEIbHBIE KJIACChl OPraHUYECKUX 2
BemecTB». [IpoBeseHNEe KadyeCTBEHHBIX pEAKIHI, HCIOIb3yeMBIX [JIs OOHapyKeHUs
OPTaHUYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB: ()EHOJOB, adbJErUI0B, Kpaxmana, YKCYCHOU
KHCJIOTBI, aMUHOKHUCIIOT, OenkoB U Jp. Onucanue HaOII01aeMbIX SIBICHUN U COCTaBICHUE
XUMUYECKUX PEAKINN U/UIU CXEM.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJCPKAHUE (COIepKaHUe PUKIATHOT0 MoayJast) 42
Paznen 8
Xumus B ObITY U IPOU3BO/ICTBEHHOI /1eATEJILHOCTH YeJI0BEKA 6
Tema 8.1. | Conepsxanne yueGHOro MaTepuajia /ypoK - npaKTHUecKoe 3ausTHe Nel8 2 | OK 01




Xumus B ObITY B
NPOU3BOJACTBEHHOM
AesITeJIbHOCTH
YeJI0BEeKa

Oronoeuueckas 0e30nACHOCMb  NOCAEOCMEULl  ObIMOBOU U NPOU3BOOCHBEHHOU
oesamenbHOCMU YeloeKd, CBA3aHHasg C NepepadOTKON BeIIeCTB; MOWCK W aHAIU3
XUMUYECKON MH(POpMalNMM M3 pPa3IMYHBIX MCTOYHUKOB (Hay4yHas M y4eOHO-HAydHas
JauTepaTypa, CpeACcTBa MaccoBoil mH(popManuu, cetb IHTEpHET U ApyTHE).

Conep:kanue y4eOHOro MaTepuaja /ypok - mpakTuieckoe 3ansatue Nel9

Keiicer (¢ yueToM Oyayment nmpodeccuoHaTbHON NEATeIIbHOCTH) Ha aHAIN3 HHPOpPMAIUN
0 TPOU3BOJICTBEHHOW [EATEIHHOCTH YeJI0OBEKa, CBS3aHHOW C mepepaboTKoi u
MOJTYYCHHEM BEIIECTB, a TAKXKE C IKOJOTUYECKON 0€30MacCHOCTHIO.

Conep:kanue y4eOHOro MaTepuaja /ypok - mpakTudeckoe 3ansatue Ne20

3amura keiica: [lpencraBieHue pe3ylbTaTOB peEUIEHUS] KEWCOB (BBICTYIUIEHUE C
TIpe3eHTalneN )

OK 02
OK 04
OK 07
K 1.1
K 1.2

Paszpnen 9
HccnenoBanue u XuMnueckuii aHaIN3 00beKTOB OHocdepbl

36

Tema 9.1.1. OcHoBBI
JadopaTopHoOit
NMPAKTHKH B
npogeccuoHaNbHBIX
JabdopaTopusx

Copepxanue yueOHOro marepuaJa /ypok - jjabopartopuas padora Ne9

«OCHOBBI Ta0OPAaTOPHON MPAKTUKUY.

JlaGopaTtopHas mocyaa U XUMUUYeCKHe peakTuBbl. OCHOBHBIC JIaOOpATOPHBIE OIEpAIUH.
JlaGopatopHoe o6opynoBanue. TexHruka 6€30MaCHOCTH U MpaBmiia padoThl (TTOBEACHUS) B
nmabopatopuu.

Coneprxanue yueOHOro MaTepuaJja /ypok - npakTuuyeckoe 3ansitue Ne2l

BrinosniHeHHe THUIIOBBIX pPacyeTOB IO TEMAaTHKE SKCIEpUMEHTa (BBIXOJ MPOAYKTa
peakiuu, Macca HaBeCKU, 00bEM PaCTBOPUTENS).

Coneprxanue yueOHOro MaTepuaJa /ypok - npakTudeckoe 3ansitue Ne2?

OOpaboTka [aHHBIX, aHalU3 U OIEHKA HX JIOCTOBEPHOCTH
(BBIYHMCIICHHE CpPEIHEro 3HAa4YeHUs DSKCIEPUMEHTAIbHBIX JTaHHBIX,
MOTPEITHOCTH).

Copepxxanue y4yeOHOro Mmarepuajia /ypoK - MNpaKTHYeCKOe
3ansitue Ne23

[IpencraBneHue pe3yabTaToOB SKCIEPUMEHTA B paziuuHON dopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, MPEe3eHTAIH).

OK 01
K 1.3

Tema 9.1.2.
XUMHYECKHI aHAJIN3
npood BoAbI

Copepikanue y4eOHOIro MaTepuana /ypok - JIeKIUsA

Knaccudukanust mpo6 BObI 10 BUIY U HA3HAYCHUIO, KCXOJS U3 €€ XUMHUYECKOTO COCTaBa.
OpraHojienTHYECKUE CBOMCTBA (3amax, HPO3padyHOCTh, MBETHOCTb, MYTHOCTb) BOJIBI.
KucnotHOCTh ¥ 1meno4HOCTh BOABL. pH cpensl u Metoapl ee ompeneneHus. Kecmrxocms
8000l U Memoovl ee onpedenenus. CyuHocms Memooa mumpo8aHus.

OK 07
IIK 1.2
JIP 06




Buner xectkoctu BoAbl (BpeMeHHas U MOCTOsiHHAs). JKecTKOCTh BOJBI Kak NpUYMHA
BBIMAJICHUST OCAJKOB MJIM O0Opa30BaHUS COJCOTIOXKCHUH, UMCIOIINX MECTO B OBITY M Ha
IIPOU3BOJICTBE.

CocTaB coJieil, BBI3BIBAIOIINX JKECTKOCTh BOJbI. XMMHYECKUE MPOIECCHI, YCTPAHSIOIINE
KECTKOCTh BOJbI. YPaBHEHHUS XUMHYECKUX PEAKIUM, WITIOCTPUPYIOMIUX TTPOIECCHI,
MPOUCXOASAIIME TMPU YCTPAHCHUHM JKECTKOCTH. YCTpPaHEHHUE BPEMEHHON IKECTKOCTH
OBITOBBIMU U XUMHUYECKUMH criocoO0amu. CriocoObl yCTpaHEHHS MTOCTOSIHHOM )KECTKOCTH.

Conepxxanue yueOHOro MaTepuaJja /ypok - npakTuueckoe 3ansitue Ne24

CriocoObl BBIPAKEHMSI KOHIIEHTPALlMM pPacTBOPOB: MaccoBas [J0JisI PacTBOPEHHOTO
BEIECTBA, MOJISIPHAs U MOJIsUIbHAS KOHUEHTpauuu. Tutp pactBopa. Pemenue npakTuko -
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha pacueT KOHIEHTPAIUH 3arps3HSAIOMINX
BEIIECTB M UX CPABHEHHE C MPeeIbHO Jo0NnycTUMbIMU KoHIeHTpauusiMu (I1J1K).

Copaeprxanue yueOHOro matepuaJja /ypok - jjaboparopnasi padora Nel(

«OrmpeneneHne KEeCTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHSHUS.

CnocoObl ycTpaHEHHMS BCE€X BHUJOB KECTKOCTH B 3aBHCUMOCTH OT COCTaBa cojei
JKECTKOCTH. PellleHHMe »dKCIEepUMEHTAIbHOM 3aJadydl Ha BBISBICHHE BPEMEHHOM H
MMOCTOSTHHOM JKECTKOCTH BOJIBbI. OIIEHKa BEPOSTHOCTH YCTPAHEHHS BCEX BUJIOB JKECTKOCTH
B JJOMAIIHUX YCIOBHSX.

Tema 9.1.3.
XuMHUYeCcKHii
KOHTPOJIb KayecTBa
NPOAYKTOB NUTAHUA

Coaep:xanue y4eOHOro MaTepuajia /ypok - JeKIuus

KauecTBeHHBIN XUMHWYECKUIN COCTaB MPOIYKTOB MMUTaHUS. Bemectna,
dbanscuunupyronme MOPOAYKThl MHUTAHWS, M BEIICCTBA, 3arpsA3HAIONINE IIPOJYKTHI
nuTtanusa. OnpeneneHue 3arpsA3HAIONUX XUMUYECKHX BEIIECTB B MPOJAYKTAaX IHUTAHUS,
OTIpEeJICJICHUE BEIIECTB, HE 3asABJICHHBIX B COCTABE MPOIYKTOB IMUTAHUS.

Conep:xkanue y4eOHOro MaTepuaJa /ypok - NpakTuyeckoe 3ansatue Ne25

OpraHI/I‘leCKI/Ie N HCOPraHHYCCKHUEC BCIICCTBA, BXOOAIIHC B COCTAaB IMPOAYKTOB IIMTAaHHA.
OHpeI[eJ'ICHI/IC CcoCTaBa 6.]1}0,[[ Ha COACPIKAHHUEC MAKpPO M MHKPOIJICMCHTOB. HSy‘IeHI/Ie
OPCHI0XKCHHBIX MPCIIOAaBaATCICM 6.]1}0,[[ Ha IpeaAMET XUMHUYCCKOT'O COCTaBa, OIPCACIICHUC
JoJel oT CYTO‘IHOI>'I HOPMBI MaKpO U MUKPOS3JIECMCHTOB B YKAa3aHHOM 6J'IIOI[€.

Pemenue IMPAKTUKO-OPUCHTHUPOBAHHBIX 34144 II0 KYHHHapHOﬁ TEMATHUKC PA3JINYIHBIX
THUIIOB.

Conep:kanue y4eOHOro MmarepuaJa /ypok - jadboparopHas pabora Nell

OK 01
OK 02
OK 07
IIK 1.2




<<I/ICCJICI[OB21HI/I€ MNPOAYKTOB IIMTAHUA HAa HAJIUYUC YI'JICBOIOB).
I/ICCJICZ[OBaHI/Ie MOJIOYHBIX IIPOAYKTOB HAa HAJIMYMC Kpaxmalia. I/ICCHGI[OBaHI/Ie MNpOAYKTOB
Ha HaJIWYUE TJII0KO3bI. [ 10K03a nojie3Hvle ceodcmea, nonisza u 6p€().

Tema 9.1.4.
XUMHYECKHH aHAJIH3
npood MoYBHI

Conepxxanue yueOHOro MmatepuaJja /ypok - JeKIus

Knaccudukanuss moys mo BHIy W Ha3HAYCHHIO, HCXOIS M3 XHMHYECKOTO COCTaBa.
WNnentudukamus mpoObl MOYBHI 10 €€ XUMHYECKOMY COCTaBY, ONMCAaHUE BO3MOXKHOCTEH
€€ IPUMEHEHMUS.

TpeboBaHus K KayecTBy MNOYBBI pPa3jMYHOTO Ha3HaueHus. OnucaHue 0coOEHHOCTEH
UCIIOJIb30BAHUS MOYB B 3aBUCHUMOCTH OT THIIOB, CIIOCOOBI YJy4IlIEHHS KauecTBa MOYB B
3aBUCHUMOCTH OT Ha3HAYECHUS.

O6nacTu MCHOB30BaHUS OPraHMYECKUX YAOOpEHHH B 3aBUCHUMOCTH OT Kau€CTBEHHOTIO
coctaBa. OnucaHue OpPraHUYECKUX YIOOpEHHH M UX MPUMEHEHHE B 3aBUCUMOCTHU OT
COCTaBa NOYBHI U €€ PAa3HOBUJHOCTH.

Coaep:kanue y4eOHOTro MaTepuaja /ypok - mpakTuieckoe 3ansitue Ne26

OOmactn  Ha3HayeHUs (NMIPUMEHEHHWsS) TIOYBBI, MCXOId U3 KA4eCTBEHHOTO |
KOJIMYECTBEHHOTO COCTaBa. AHaINW3 HOPMAaTUBHOW JTOKYMEHTALUH.

Ponpr HeopraHmyeckux BEIIECTB B KA4eCTBE MHHEPAIBHBIX YAOOPEHUM, YIydlmIuTeIeH
TTOYBHI.

CocTaB MUHEPAIBHBIX YIOOPEHHH U MX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IMOYBHI U
€€ pa3HOBHJAHOCTU. B3amMoCBs3b cocTaBa yJAOOpEHWH M WX BJIWSHUS HAa BETCTAaTUBHBIC
CBOMCTBA U MJIOJOHOIICHUE PACTCHUM.

Coaep:xanue y4eOHOro MarepuaJja /ypok - jaboparopHasi padbora Nel2

«OOHapyKeHHe HeOpraHUYeCKUuX IpuMeceil B mpodaxy.

[IpurotoBnenne npoObl TOYBHI JJIS MCCIEAOBAHUS  KHUCIOTHOCTH/IIEIOYHOCTH,
HeOpraHuyeckux 3arpsizHeHuil. OOHapyXeHue XJIOpUl- U Ccyinb(haT-nHOHOB B Mpode
nouBbl. CocTaBiieHUE YypaBHEHUU peakuuii oOHapyxeHus. CpaBHEHHE MOIYYEHHBIX
MoKasaTeseil ¢ HOpMAaTUBHBIMU (CIIPaBOYHBIMH) 3HAYCHUSIMU.

OK 01
OK 02
OK 07
IIK 1.3

Tema 9.1.5.
HccaenoBanme
00bEKTOB
onocepnl

Copnepxanue yueOHOro marepuana /ypok - JeKIus

Y4eOHO-uccnen0BaTeIbCKUI MPOEKT B 0O0JACTU HCCIEJOBaHHS OOBEKTOB Ouochepsl.
O630p TeM yueOHOMCCIEAOBATENbCKUX MPOEKTOB. AITOPUTM BBHITIOJTHEHUS MPOEKTA.
Omnpenenenue npoOIeMbl HccienoBaHus. MeTOOsl TMOWCKA, aHaiau3a U 00paboTku
WHPOPMAIIUU O IPOEKTE B PA3TUYHBIX HCTOUHHUKAX.

Coaep:xanue yueOHOro MatepuaJia /ypok - NpakTuieckoe 3anaTue Ne276

OK 01
OK 02
OK 04
OK 07
IIK 1.2




O6ocHOBaHME aKTyaJIbHOCTH BBIOpAaHHOW TeMbl. BrIsiBIeHHE MpoOJieMBbl HCCIEIOBAHUS.
Br160p 00beKTOB M METO/0B HcclieqoBanus. [locTaHoBKa Iienei U 3a7a4 UCCaea0BaHUS.
Onpenenenue npoaykra uccienoBaHus. OnpenesneHUE 3TalloB W COCTaBJIEHHE IUIaHa
ucclieI0BaHus.

Conep:kanue y4eOHOro MaTepuaja /ypok - mpakTuieckoe 3ansaTue Ne2§8

3amura npoekra:IIpencraBienue pe3yibTaToB BEIIIOJHEHUAYYEOHO-MCCIIEI0BATEIbCKUX
MIPOEKTOB (BBICTYIIJIEHUE C MIPE3EHTALUEN ).

Coneprxxanue yueOHOro matepuaJa /ypok - jjaboparopuas padora Nel3

HccnenoBaHue mpeIoKEHHOTO O0BEKTa HA KHUCIOTHOCTB, IMIEJIOYHOCTh, XUMHUYECKHIM
cocTaB  (3arpsi3HUTENH, MaKpo- M  MHKpodneMeHThl). OO0paboTka pe3yiabTaToB
UCCIIEIOBAHUSL.

Copaeprxanue yueOHOro matepuaJja /ypok - jjaboparopnasi padora Nel4

OHGHKa Ka4yeCTBa UCCIICAYEMOTO O6T)CKT21, HNCXOOd U3 PE3YJILTATOB XUMHUYCCKOT'0 aHAJIn3a

Koncyabranus

Coneprxanue yueOHOro MaTepuasia /ypoK — KOHCYJIbTAIUMU K IK3aMeHY

XapakTepucTHKa BellecTBa. XuUMHUeckue peakuuu. Knmaccudukanus, HOMEHKIATypa U
CBOMCTBA OPraHNYECKUX COCITMHEHM.

IIpome:xkyTouHasi aTrTecTanus (IK3aMeH)

OK 01, OK 02, OK 04,
OK 07
IIK 1.1, IIK 1.2, TIK 1.3

Oo0s3aTesqibHAsE ayJUTOPHAs y4eOHas
HArpy3ka

144




3. YCJIOBUS PEAJINBAIIMU YYEBHOM JUCIIUILINHBI
OV .12 Xumusi
3.1. TpeOoBaHUS K MUHUMAJbHOMY MATEPHAIbLHO-TEXHUYECKOMY 00ecredeHUuIo

Peanuzanusa ydeOHOM IUCHMIUIMHBI TpeOyeT HaIUuug Yy4eOHOro KaOWHETa XUMHUM; KaOWHETa HEOPraHUYeCKOW XUMUH,
71a00paTOpPUU HEOPTaHUYECKON XUMUHU.
O6opynoBaHnue yueOHOTO KabuHeTa U paboyux MecT KabuHeTa:

- Ha0OpBI MAPOCTEPIKHEBBIX MOJICJICH MOJICKYJ, MOJIEIU KPUCTATUTMYECKUX PEIIETOK, KOJUICKIIMU MPOCTHIX U CI0KHBIX
BEIIIECTB U/WJIM KOJUIEKIIUH TTOJIMMEPOB; KOJUICKIIUS TOPHBIX TTOPOJ U MUHEpaJioB, Tabiuia Menaeneena, yueOHble (GUIBMBI,
¢ poBbIe 00pa30BaTEIbHBIE PECYPCHI.

- MEH3YypKH, MHUIETKU- KaleJbHUIIbl, TEPMOMETPbI, MHUKPOCKOI, JYMbl, MPEJMETHbIE U TOKPOBHBIE CTEKIa,
MJIAHIIETHl U KalleJdbHBIX peakuui, (QuiabTpoBanbHas Oymara, NPOMBIBAJIKHU, CTEKJISHHBIC MPOOUPKHU, PE3UHOBHIC
npoOku, poHapuku, HAOOP PEaKTUBOB, CTEKJISHHBIC MAJOUYKH, MTATUBBI JJIs MPOOUPOK; MEpPHBIC HMUIUHAPHI, BOPOHKHU
CTEKJISIHHBIC, BOPOHKH JeNUTelbHBIE HmiIuHApudeckue (50-100 mu), cTtynkm ¢ mecTtukom, dapdopoBbie YaIlIKH,
NUHIETHI, GUIBTPHl OyMaXKHbIC, BaTa, MapJsi, 4acOBbIE CTEKJa, DJICKTPOIJIMTKHU, Ja00paTOPHBIC IMITATUBBI, CITUPTOBBIC
rOpesKH, CIUYKHU, MPUOOp ISl MOTydeHHs ra30B (WM NpoOUpKa ¢ ra300TBOJAHON TPyOKOil), nepkaTenu i NpoOUpoK,
CKJISHKM JJIsi XpaHEHHUS PEAKTUBOB, pa3JaTOUYHbIE JIOTKH; XuMuueckue ctakanbl (50, 100 u 200 wmm); mmnatenu;
MUHIIETHI; TUTEIbHBIC MBI, CEKYHIOMEPHI (TaiiMepsl), MepHble TTpodupku (Ha 10-20 mu) u MepHbIe K0oJIOBI (25, 50,
100 u 200 mi), BogsHast OaHs (MUIM TEPMOCTAT), CTCKISHHBIE MAaJTOYKH; KOHUYECKHEe KOOI s TutpoBanus (50 u 100
MJ1); UHIMKATOPHBIE TIOJIOCKH NIt onpeaesneHus pH u crangapTHas UHAMKATOPHAS IIKaJjla; YHUBEPCAJIbHBIN HHIUKATOP;
nunetkd Ha 1, 10, 50 mu (wam mo3atopsl Ha 1, 5 u 10 M), OrOpeTKH 1JIsI TUTPOBAHUSA, MEAUITMHCKHE mpuIel Ha 100 -
150 wmn, mabopaTopHblE W/WJIM aHAJUTUYECKUE BeCchl, PH-MmeTpwl, cymuipHBIA 1mKad, W Jp. JabopaTopHOE
obopyaoBaHHUE.

TexHuueckue cpecTBa OOy4eHUs:

- KOMIIBIOTEp C YCTpPOHMCTBAMH BOCIPOM3BEAECHUS 3BYyKa, HIPUHTEpP, MYIbTUMEIHA-TIIPOEKTOP C IKPAHOM,

MYJIbTUMEIUWHAS TOCKA, YKa3Ka- IPE3EHTEP AJs NPE3CHTALUM.

3. .2. UudopmanmoHHOoe odecriedeHUe 00yUeHUus



3.2.1. OcHOBHBIE TEYATHBIE U3IaHUSA

1. Xumus: bazossiil ypoBenb: 10 knacc. yueOnuk / B.B. Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlynuna ap.nox pen.
B.B. Jlynuna. - 8-e u3a. crepeorun. — M. : [Ipocsemenue, 2021.- 204, [4] c.: un

2. Xumus. bazoBbiil ypoBenb: 11 kiacc: yueOnuk / B.B. Epemun, H.E. Ky3pmenko, B.U. Tepenun, A.A. JIpo3nos, B.B.
Jlenun; nox pena. B.B. Jlynuna.- 8-e uzz., crepuorui. - M.: [Ipocsemenune, 2021.-223, [1] c.: u.

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3IaAHUS

1. Xumus. 11 xmacc. bazoseiit ypoBens. DDV / Epemun B.B., Ky3emenko H.E., JIpo3nos A.A. u ap./ Ilox pen. Jlynuna B.B. -
Mockaa : [Ipocsemienue, 2022. - ISBN 978-5-09-099534-4. - DnextponHas Bepcust goctymnHa Ha caiite ObC "KoHcynbTant
cryaenta : [caiit]. URL: https://www.studentlibrary.ru/book/ISBN9785090995344.html

2. Xumus. 11 kmacc. ba3oseiii ypoBens. DDV / Epemun B.B., Ky3smenko H.E., Ipo3noB A.A. u ap./ Ilox pen. Jlynuna B.B. -
Mockga : [Ipocsemienue, 2022. - ISBN 978-5-09-099534-4. - DnextponHas Bepcust noctynHa Ha caitite DbC "KoncynbTrant
crynenta" : [caiit]. URL: https://www.studentlibrary.ru/book/ISBN9785090995344.html

3.2.3. JlonoJIHUTEJIbHbIE UCTOYHUKH

1. Xumusa mist nmpodeccuid ¥ CIeMaIbHOCTEH €CTECTBEHHO-HAYYHOTO PO : yued. I CTyI. YUPEeKICHUH cperd. mpod.
obpazoBanus / [O.C. I'abpuensn, U.I'. Octpoymos, E.E. Octpoymosa, C.A. Cnaakos] ; noa. pea. O.C. 'abpuensna. — 7 -¢
u3., ctep. - M. : U3narensckuid neHTp «Akagemus» , 2020. - 400 ¢

2. Xumus. 10 knace, Pyasutuc I'.E., ®enpaman @.I'., AkimonepHoe obmiectBo «M3narensctBo «IIpocemenney, 2020

3. Xumus. 11 xnace, Pynsurtuc I'.E., ®enpaman @.I°., AkinonepHoe obmiectBo «M3narensctBo «IIpocBemenney, 2020


https://www.studentlibrary.ru/book/ISBN9785090995344.html

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOHN JUCIIUIIJIAHBI

OV .12 Xumusi

KoHTposnb 1 olieHKa pe3yIbTaTOB OCBOCHUS YUEOHOM JUCHUILIMHBI (MATpUIlAa PE3YIbTATOB) OCYIIECTBIAETCS MperogaBaTeiieM

B IIpolLlecCe NPOBEJICHUSA MPAKTUYECKUX 3aHATUA U J1abOopaTOpHBIX padorT,

O6y‘laIOI_HI/IMI/IC$I WHIWBUAYAJIbHBIX 3az[aH1/1171, ITPOCKTOB, HCCH@HOB&HHﬁ.

TECTUPOBAHUS,

a TaKXC BbIIIOJTHCHUS

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMeHHS, YCBOCHHbIE 3HAHUS,
OK, IIK, JIP, MP, I1P6 u T1.1.)

Kpurepun ouenkn

@ opMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4YeHust

OK 01. BeiOupars crnocoObl pelieHust 3ajay
npodecCHoHaTBHOM NI TeTLHOCTH
MNPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEIICTBA
MOMCKA, aHAJIM3a U UHTEepIpeTaluu nH(GOpMaluu U
nH(OPMALMOHHbIE TEXHOJOTUHU Ui BBIMOJIHEHUS
3a/1a4 MpoQecCUOHANBHOM eATeIbHOCTH;

OK 04. DddekTuBHO B3aMMOJEHCTBOBATh W
paboTaTh B KOJUIGKTUBE 1 KOMaH/IC;

OK 07. ConelicTBOBaTh COXpAaHEHUIO OKPYKalOIEei
Cpelbl, pecypcocOepexeHI0, MPUMEHSITh 3HAHUS
00 M3MEHEHUH KIMMaTa, IPUHIUIIBI OEpPEKINBOTO
MPOU3BOJCTBA, JIPPEKTUBHO  JCHCTBOBATH B
Ype3BhIYAHBIX

CUTYaIUsIX;

I1K 1.1. OpranusoBbiBaTh paboyee MeCTo.

I1K 1.2. O6ecnieunBaTh 6€30MACHYIO OKPYKAIOIIYIO

- YPOBEHb YCBOCHHUSI CTYACHTAMHU MaTepHuaa,
MPEeyCMOTPEHHOTO Y4eOHOM pOrpaMMoit
JUCHUIIINHBI;

- YpPOBEHb 3HAHMM M YMEHUH, MO3BOJISIOIINX
CTYJICHTY peIlaTh MPUKIIAHbIE 3aJa4n:

- YMCHHEC CaMOCTOATCIIBHO OIPCACIUTL LEIN
JCATCIIbHOCTH, CaMOCTOATECIBHO
OCYIICCTBJIATH, MCIIOJIB30BATh BCC BO3MOXKHEIC
pPECYpPChl  Jid AOCTHXXCHUA  IMOCTABJICHHBIX
ueneﬁ pfanu3anuu IIJIAaHOB  JCATCIBHOCTH,
BI:I6I/IpaTB YCIICHIHBIC CTPATCTHU B PA3JIMYHBIX
CUTYyalHAX:

- BJIaJICHUC HaBbIKaMH HOSH&B&TCHBHOﬁ,
y‘le6HO'I/ICCH€I[0BaTeHBCKOI71 n HpOGKTHOﬁ
JCATCIIBHOCTH, HaBbIKaMH paspCiCHuA
HpO6HCM, CIIOCOOHOCTE M TOTOBHOCTH K

CaMOCTOATCIIbHOMY ITOUCKY MCETOJOB PCHICHUSA
IMMPAKTUYICCKUX 3a/1av, IPUMCHCHUTIO PA3JIMIHBIX
MCETOJ0B ITIO3HAHUA.

- MOJIOKHUTECJIbHAsA JWHaAMWKa B OpraHu3alyuun
COOCTBEHHOW  y4eOHOW  JESATENbHOCTH  TIO
pe3yiapTaTaM CaMOOLIEHKH, caMOaHalu3a H
KOPPEKIINU €€ pe3yJIbTaTOB;

- OTBETCTBEHHOCTb 3a pEe3ynbTaT y4eOHOil
JCATCIIBHOCTU n IIOATrOTOBKHN
K IPO()eCCUOHAIBHOM 1A TENbHOCTH;

- y4acTue€ B UCCIEI0BATEIILCKOM U MPOEKTHOU
pabore;

- y4JacThe B KOHKypcax MpodeccHnOHaIbHOTO
MacTepcTBa, OJIMMIHUAAAX IO Mpodeccuu,
BUKTOPHHAX, B MPEIMETHBIX HEJCIAX;

- coOMroieHre STUYECKUX HOPM OOIIEHUS MPU
B3aMMO/ICICTBUH c oOyuaroumucs,
MIperojaBaTelsiMu, MacTepaMu u
PYKOBOJUTENSAMU MTPAKTUKU;

- JIeMOHCTpallusi HaBBIKOB 3JI0pOBOro oOpasa
JKU3HM W BBICOKMH  ypPOBEHb  KYJIbTYpPBI
3I0pPOBbs 0OYUAIOLTUXCS,

- IPOSIBJIEHUE KYABTYPHI MOTPEOICHUS
uH(pOpMaIIUY, YMEHUI 1 HABBIKOB
M0JIb30BAHUSI KOMITBIOTEPHON TEXHUKOM,




cpeny.

IIK 1.3. OOGecrieunBaTh BHYTPEHHUH KOHTPOJIb
KagyecTBa W O€30MAaCHOCTH  MEAMIMHCKOU
JEATEITbHOCTH.

JIP 01 Oco3znaromuit ce0st rpaxaanuHoM Poccun u
3amUTHUKOM OTeuecTBa, BBIpAXAIOIIMKM  CBOIO
POCCHUIMCKYI0 HJEHTUYHOCTh B MOJHMKYJIbTYPHOM
u MHOTOKOH(ECCHOHATbHOM POCCUICKOM
o0lIeCTBE U COBPEMEHHOM MHUPOBOM COOOIIECTBE.
CozHaromuii cBoe eIMHCTBO ¢ HapojaoMm Poccum, ¢
PoccuniickuM rocynapcTBoM, JAEMOHCTPUPYIOIIHI
OTBETCTBEHHOCTh 3a pa3BuUTHE CTpaHBI.
[IposBasomKii TOTOBHOCTh K 3ammurte PonauHbl,
CIOCOOHBIN apryMeHTHUPOBAHHO OTCTauBaTh
CYBEpEeHUTET U JOCTOMHCTBO Hapoja Poccun,
COXPaHATh M 3allUIIaTh WCTOPUYECKYIO MPaBIy O
Poccuiickom rocyaapctse.

JIP 06 OpueHTHpOBaHHBIN Ha TPO(EeCcCHOHATBHBIC

JIOCTHIKEHHS, NESITENBLHO BBIPKAFOIIIHIA
MMO3HABATEIbHBIC HMHTEPECHl C YUETOM CBOMX
CIIOCOOHOCTEH, 00pazoBaTeIbHOTO u

npo(hecCHOHAIFHOTO  MapuipyTa,  BbIOpaHHOU
KBaTM(UKALIIH.

HaBBIKOB 0TOOpA M KPUTUYECKOTO aHAIM3a
uH(pOpMALIUY, YMEHHUSI OPUEHTUPOBATHCS B
MH(POPMALIMOHHOM MPOCTPAHCTBE;

Texkymui KOHTPOJIb 110 KaXI0U TeMeE:

- TECTUPOBAHHUE;

- YCTHBIN OIIpOC;

- KOHTPOJIb BBINIOJIHCHUS ITPAKTUUCCKUX
3aJIaHHI;

[TpomexyTouHas aTTecTalus — 3K3aMeH,
KOTOPBIN BKJIIOYAET B c€0s BONIPOCHI TEOPUU U
3aJ]a4uy MPUKIaJHOTO XapaKTepa.




JUCT U3MEHEHUM U JIOMOJJTHEHUI

bbLJIO

CTAJIO

OBOCHOBAHUE

OTBETCTBEHHBIN




AHTIOIIUH AJiekcanap BaHoBuY,
AsineBa AiiHypa 3aKkup rbi3bl

npemoaaBaTejib XuMHH

I'OCYJIAPCTBEHHOE BIOJ[P)KETHOE ITPO®ECCHOHAJIBHOE
OBPA30OBATEJIbHOE VUPEXJIEHUE
«APMABUPCKHWHN MEJUIIMHCKAMN KOJLIEIXK»
MHWHHCTEPCTBA 3/IPABOOXPAHEHU S KPACHOJIAPCKOT'O KPAS

PABOYAS ITIPOI'PAMMA
OV]I. 12 XUMMUI
o crieranbHocTH 31.02.01 JIeueOHOE neno,
coctasiieHa Ha ocHoBe PI'OC CIIO
dbopma oOydeHuss — ouHast
kBanuuKkanusa — penpamep
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