JNENMAPTAMEHT OBPA3OBAHUS UBAHOBCKOM OBJIACTH
OBJACTHOE I'OCYJIAPCTBEHHOE BIOJI)KETHOE NPO®ECCUOHAJIBHOE OFPA30BATEJILHOE YUPEKIEHUE UBAHOBCKUI
JKEJE3HOJOPOXHBIN KOJIJIEIXK

PABOYASI TIPOTPAMMA YYEFHOM JIJUCITUTIJIMHBI
OVY/1b.06. XUMMUA
ona npogheccuit cpeonezo npoheccuonanvbHo20 00pazoeanus no NPOZPammam
n0020MO0BKU KEATNUDUUUPOCAHHBIX PAOOYUX, CILYHCAUIUX

mexnojiocuuecKkozo npoqbwm

08.01.23. bpuragup-nyreen

Cpox oOyuenus: 2 rona 10 mecsiies

Pa3zpadorunk:

OI'BIIOY HMBaHOBCKMII KeI€3HOJOPOKHBIA KOJIIEIK
IIpenonaBarens: Komaposa E.A..

Beenen B neiictue ¢ «01» centsops 2024 rona



PACCMOTPEHA

Ha 3acenanuu MK npenonasarenei
obeobpazosaTe/bHBIX AHCUMIUIHH

npens 2024 r.

[/ E.B.Mouanosa/

[MTporokon Ne 1 ot «12»
[Mpeacenarens MK

Pabouass mporpamma y4eOHOW  TUCHMILIMHBEI
pazpaborana Ha  ocHOBe:  Demepa’abHOTrO
rOCyJapCTBEHHOTO 00pa30BaTEeNIbHOIO CTaHJapTa
cpenHero obmero obpazoBanusi (manee PIOC
COO0O) YTBEPKJIEHHOTO MIPUKa30M
Muno6puayku Poccum ot 17.05.2012 N 413;
DenepanbHOTO rOCYJapCTBEHHOTO
obOpazoBatesnbHOoro cranjgapra (manee DPIr'OC)
cpeaHero  mpogeCCHOHATBHOTO  00pa3OBaHUS
(manee  CIIO) mo mpodeccun  08.01.23.
Bpuragump-nyreeny CIIO ¢ ydyerom npumepHoit
paboueii  mporpamMMel  00IIE00pa3OBaTEIHHOMN
yaeOHOMU JUCILUITIINHBI Xnmus JIs
npo(heCCHOHATBHBIX 00pa3oBaTebHBIX
OpraHu3aluil  yTBEPKIACHHOW Ha  3aCeIaHuu
CoBeTa mTO OILIGHKE COJNEpXKaHHUS M KadecTBa

IIPUMEPHBIX pabounx IporpaMm
00111€00pa30BaTEIHLHOTO u COIMAJTHHO-
T'YMaHUTApHOTO LIKJIOB CpEHETO

npodeccuonanbHOro o6pazoBanus (IIportoxom Ne
14 ot «30» HOs10ps1 2022)

pektopano YMP
/T.B. Mouanosa/

-

«12» anpens 2024 r..
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1.0BIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBbBI

1.1.MecTo MUCHIUIUTHHEI B CTPYKTYPE OCHOBHOW 00pa30BaTEIbHOM MPOTPAMMEI.

Oo6meoOpa3oBarenpHas JTUCIUTITNHA «XuMus» SIBJISIETCS 00s13aTeNLHOM Y4acThIO
00mIeo0pa3oBaTeTbHOrO MHKIA 00pa3zoBaTeibHON mporpammbl B cootBerctBuu ¢ OI'OC CIIO mo
npodeccun 08.01.23. Bpuragup-myreert.

1.2. llenu u rmuiaHupyeMbie pe3yIbTaThl OCBOCHUS JUCITUTUTMHBI:

Conepxanue mporpaMMbl — 00IIe0Opa30BaTEIbHON  JAUCHMIUIMHBI ~XUMHS  HalpaBJIE€HO Ha
JOCTH>KEHHE CIIEAYIOINX LENeH:

DOpMUPOBAHHUE y CTYJACHTOB XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHO - HAYYHOW KAPTHHBI MUpa Kak
OCHOBBI TPUHSITHUS PEIICHUA B KU3HEHHBIX M TPOU3BOACTBEHHBIX CUTYyaIUsX, OTBETCTBEHHOTO
MOBEACHUS B IPUPOIHOM CpeEE.

OcBocHue Kypca IMCHHUITIIUHBL «XHUMUSD npeamnojaract pecHUe CICAYIOIMUX 3aaaq:

- chopMHpOBaTh TMOHWMAaHUE 3aKOHOMEPHOCTEH MPOTCKAHUS XMMHUYECKHX IPOIECCOB W SBIICHUH B
OKpy)Karollel cpeae, UETOCTHOM HaydHOW KapTUHBI MHpA, B3aUMOCBS3M M B3aMMO3aBUCHUMOCTH
€CTECTBCHHBIX HaYK;

- Pa3BUTh yMEHHUS TPOBOJUTH pacueThl 1O XUMHUYECKHM (OpMyJiaM W YPaBHCHHSIM XHMHYECKHX
peaxiui, IIaHuPOBaTh U MHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

- copMUPOBATH HABBIKK IPOBEACHUSI XUMUYECKUX SKCIIEPUMEHTAIIbHBIX UCCIIETOBAaHUMN C COOI0ICHUEM
MpaBuJ1 6€30TaCHOTO OOpaIIeHHS C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHHEM;

- pa3BUTh YMEHHUS aHAIM3UPOBATh, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTHh U 000011aTh HHPOPMAIIUIO
XMUMHUYECKOTO XapaKTepa U3 pa3IuvHbIX HCTOUYHUKOB;

- copMuUpOBaTH YMEHHUS MPOTHO3HPOBATH TOCJIEICTBUS CBOCH JEATENbHOCTH M XUMHUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX IPOILIECCOB;

- chopMHUPOBATh MOHUMAHUE 3HAYMMOCTHU JOCTUKEHUM XUMUYECKOW HAYKU U TEXHOJOTUH Ui pa3BUTUS
COITMAIBHOM U MPOU3BOCTBEHHOM cdep.

1.2.1. Ilnanupyemble pe3yabTaThbl OCBOCHHSI 001I€00Pa30BaTEJIbHON TUCHUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA nMeeT rpu hopmupoBanuu u pazsutuu OK u 1K

Koa n HanmeHoBanme ILianupyembie pe3yJibTAThI OCBOCHHU TUCHMIIINHBI
(popmupyembIX
KOMIeTeHIHi Oo1wme JucuuinHaApHbIe
OK 1. ITonumars B yacTH TPYAOBOI0 BOCIIMTAHHSA: - BJIAJETh CHCTEMOM XUMHUYECKHUX
CyIHOCTb 1 - TOTOBHOCTb K TpPYAy, OCO3HAHHUE | 3HAHUH, KOTOpas BKJIKOYACT:
COLMAIIbHYO 5 LIEHHOCTH MacTepCTBa, TPYIOJIO0uE; OCHOBOIIOJIATAOIIUE MOHATHUSA
SHAUMMOCTS Oynymer | TOTOBHOCTb K aKTHUBHOH | (XMMHUYECKHH JJIEMEHT, aTom,
MpOQecCHH, MPOABIATE NEeATeNbHOCTH  TEXHOJOTMYECKOH M | 2JIeKTpOHHAas 000JI04Ka aToma, S-, p-,




K HEM YCTOMYMBBIN
UHTEpEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JeATeIbHOCTD, UCXOIS
U3 LEJU U CIIOCO00B e
JOCTHKEHHUS,
OTIpE/IeIEHHBIX
PYKOBOJUTEIIEM.

COLMAIbHOU HaIIpaBJICHHOCTH,
CrOoCcOOHOCTh WHUIIUAPOBATH,
IUIAHKPOBaTh U CaMOCTOSTEIILHO
BBINOJIHSAT TAKYIO JCSITEIbHOCTB;

- HWHTEpEC K pPa3IU4HbIM cdepam
npodeccHoHATBEHOM IS TEIILHOCTH,

OBJ1aaeHue YHUBEPCAJIbHBIMHA
yueOHBIMU MO3HABATEJLHLIMH
NeHCTBUSAMU:

a 0a30BbIe JIOTHYECKHE JeHCTBHA:
- CaMOCTOSITENbHO (GOPMYIUPOBATH U

aKTyaJlu3UpOBaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBAThb Cym@CTBCHHBIﬁ
IIpHU3HAK HJIn OCHOBaHUA JJIsL
CpPaBHEHH, KJ1acCU(pUKaUU u
0000111eHM;

- ONpeneyATh MENH JIEeITeIbHOCTH,
3a/1aBaTh TApaMeTPbl U KPUTEPUH UX
IOCTH)KEHHS,

- BBIABIIATH 3aKOHOMEPHOCTH i
MPOTUBOPEUUST B paccMaTpPUBAEMbBIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTUBBI B
JIeSITEILHOCTD, OIICHHBATh
COOTBETCTBUE PE3YJbTATOB  IIEJAM,
OIICHHBATh pHUCKHU MOCJIEICTBUI
JIeSITETLHOCTH;

- pa3BUBaThb KPEaTUBHOE MBIIICHUE
P PEIICHUH KU3HEHHBIX TPOOJIeM

6) O0asoBble HcCCJIEA0BaTEIbCKHE
nelcTBHA:

- BIaAeTh  HaBbIKaMH  Yy4eOHO-
HCCIENOBATENLCKOM W TPOEKTHOU
JIEATEeIIbHOCTH, HAaBbIKAMU pa3peIICHUs
npoOiiem;

d-3JeKTpOHHBIE OpOUTAM aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULATENBHOCTD,  CTEIIECHb
OKHCJICHUs,  XUMHUYECKas  CBs3b,
MOJIb, MOJISIDHAas Macca, MOJISIPHBIN

00beM, YIIEPOIHBIN CKEJIeT,
(GyHKUMOHAIbHAS Tpylna, paaukal,
HU30Mepus, HU30MEpHI,
FOMOJIOTUYECKUH  PsAll, TOMOJIOTH,
YTIJIEBOJIOPOIBI, KUCIJIOPOI- "
a30TCoIepIKaIIne COCITMHCHUS,

OMOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(yrneBogpl, KUpHI, OEIKN), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS,
KpUCTAJITMYECKas pEeUIeTKa, THUIIbI
XUMHYECKUX peakuuit
(OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- U HHJOTEPMUYECKHUE, PEAKIIUU
HOHHOTO oOmeHa), pacTBop,
JJIEKTPOJIATHI, HEDJIEKTPOJIUTBHI,
JIIEKTPOJINTUYECKAsT ~ IUCCOLMALINSA,
OKHUCJIUTEID, BOCCTaHOBUTEIIb,
CKOPOCTb ~ XMMHYECKOM  PEaKIHH,
XMMHUYECKOE DPABHOBECHE),TEOPUU H
3aKOHBl  (TE€OpUSl  XMMHYECKOIO
CTPOEHHUSI OPraHUYECKUX BEILECTB

AM. byrneposa, Teopus
AMEKTPOJUTUYECKON  JUCCOIMAIINH,
MEePUOINYECKU I 3aKOH J..

MCHI[CJ'ICCB&, 3aKOH COXpaHCHUA
MaCCBI), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKUMN SA3BIK XHMHU,
Q)aKTOHOFI/I‘{eCKI/Ie CBCACHMUA (6]
CBOﬁCTBaX, COCTaBC, IOJYUYCHUHU U
0e301macHOM HCIIOJIB30BaHHNH
BayKHEHIITNX HCOPraHUYCCKUX n
OpraHN4YeCKuXx BCIICCTB B 6LITy n
HpaKTquCKOﬁ ACATCIIBHOCTH
YCJIOBCKaA,

-YMETb BbBIFBJATL XapaKTCPHBIC
MMPpU3HAKH U B3aUMOCBA3b N3YUYCHHBIX
HOHHTHﬁ, MNPUMCHSATH
COOTBCTCTBYIOIINC IIOHATHA npu
OonrcCaHrun CTPOCHHUA U CBOICTB
HCOPraHN4YCCKUX W OpPraHuYCCKUX




BEIIECTB U WX IIPEBPALLCHUN;
BBISIBJISITH B3aUMOCBSI3b XUMHUYECKHX
3HAHUU c MOHATUSIMHA u
IIPEJICTaBICHUSAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEJAMETOB;

- YMeTb HCHO0JIb30BATHL HAaUMEHO-
BaHHA XUMHUYECKUX  COEIMHEHUH
MEKyHapOAHOTO coro3a
TEOPETUYECKOM M INPUKIATHON
XUMHM W TPHUBHAJIbHbIE Ha3BaHUSA
BOKHEUMIINX  BEMIECTB  (ITHIICH,
aleTHIIEH, TJIMLEPYH, ¢enon,
dbopmanbaerua, YKCycHas KHCIIOTa,
TJWLWH, YTapHbIA Ta3, YrIEKHUCIbIA
ra3, aMMUaK, TraiieHas H3BECTb,
HeraiieHasi U3BeCTh, NMHUTbEBAsl COJa
U JpYTHX), COCTaBIATh (POPMYIIbI
HEOPraHMYeCKUX U OPraHU4YeCKHX
BELIECTB, YpPaBHEHHUS XHUMHUYECKHUX
peakiuii, OOBACHATH MX CMBICI;

MOATBEPXKIaTh XapakTepHbIe
XUMHYECKHE  CBOWCTBAa  BEIIECTB
COOTBETCTBYIOIIUMHU

AKCIEPUMEHTaMU U 3alucAMHU
YpaBHEHUN XUMHUYECKUX PEaKIIHii;

- YyMeThb YCTAHABJINBATh
MPUHA]ICKHOCTD U3Y4YE€HHBIX
HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB K OINpPE/IeTICHHBIM Klaccam

U TpyIIaM COeIMHEHUI,
XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIE CBOICTBA; ONPEENIATh
BUJIbI XUMHYECKUX CBSI3eH
(KoBaJIeHTHAas, HIOHHAS,
MeTaJJIn4ecKasi, BOJOPO/IHAS ), TUIIBI
KPUCTAJTMYECKUX PEIIETOK BEIECTB;
KJIACCHU(PUIIMPOBATH XUMUYECKUE
peakuuy;

- chopMHupoOBaTH NPEICTABICHUSA: O
MarepuaibHOM  €IUHCTBE  MUDA,
3aKOHOMEPHOCTAX M TMO3HABAEMOCTH
SABJICHUN TNPUPOABI; O MECcTe U
3HQUEHUH  XMUMUU B  CHUCTEME
€CTECTBEHHBIX HAayK U €€ pOJiu B
o0ecreyeHn YCTOMYUBOTO Pa3BUTHUS
Ye0BEYECTBA: B PEIICHUU MPoOIeM




JKOJIOTUYECKOW, HJHEPreTUYECKOU H
MUIIEBOH 0e30MacHOCTH, B Pa3BUTUU
MEIUIIHHEI, CO3/IaHUU HOBBIX
MaTEpHUaIoB, HOBBIX HCTOYHUKOB
SHEPIuu, B obecrieueHun
panroOHAIHLHOTO
PUPOOIIOIH30BAHNS, B
(GOPMHUPOBAHUHM MHPOBO33PEHHS U
o0mieil KyJabTyphl YelIOBEKa, a TaKKe
HKOJIOTMYECKU 000CHOBaHHOI'O
OTHONICHHSI K CBOEMY 3J0POBBIO H
MPUPOJHON CperE;

BIIQJIETh CHCTEMOM  XUMHYECKHUX
3HaHUH, KOoTOpas BKJIIOYAET:
OCHOBOIIOJIAT AIOIITHE TIOHSITHS
(TOTIOTHUTENIBHO K CHCTEME TTOHSATUN
0a30BOro0  ypoOBHSI) -  M30TOIBI,
OCHOBHOE u BO30YX/I€HHOE
COCTOSIHME aToMa, TUOpUAM3aIUs
ATOMHBIX OpOUWTaJIel, XUMHUYECKas
cBs3b (<) " u KpaTHBIE CBSI3H),
MOJISIpHAst KOHIIEHTpaIus,
CTpYKTypHasi ¢opMyna, H30MEpHUs
(cTpykTypHas, reomeTpuueckas (1mc
- TpaHC - W30MEpHs), THIIBI
XUMHYECKUX peaknuii (romo- U
reTepOreHHbIE, obpaTtumble u
HEOOpaTUMBbIC), pPacTBOPHI
(MCTUHHBIC, IUCTIEPCHBIC CHUCTEMBI),
KPUCTAIJIOTUAPATHI, CTETEHb
JUCCOLIMALINY, 3JIEKTPOJIN3, KPEKUHT,
pudOpPMHUHT);, TEOPUH M 3aKOHHI,
3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HaHMS,
JeKale B OCHOBE IOHMMAHUSA
MPUYUHHOCTH u CUCTEeMHOCTH
XUMHUYECKUX SIBICHUU, COBPEMEHHbBIE
MIPEICTaBICHUS 0 CTPOEHUU
BEIIECTBA Ha ATOMHOM,
MOJIEKYJIIPHOM ¥ HAJAMOJEKYISIPHOM
YPOBHSIX; Mpe/ICTaBICHUS 0
MeXaHU3MaX XHMHUYECKUX pEeaKIIHid,
TEPMOIMHAMHYECKHUX u
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX
MPOTEKaHU, 0 XUMHYECKOM
PaBHOBECHH, JTUCIEPCHBIX CHCTEMaX,
dakToNOrMUecCKue  CBEIEHUS O




CBOMCTBAX, COCTaBE, IIOJyYEHUHU H
0e30MmacHoM UCIIOJIb30BaHUU
BaXXHEHUIITUX HCOPraHN4YCCKUX u
OpPraHn4cCKux BCIICCTB B 6bITy n

[IPaKTUYECKOU JESITENIbHOCTH
YEJIOBEKA; 001X Hay4YHBIX
MIPUHIIUIIAX XMUMHYECKOTO
MPOU3BOACTBA (Ha puMepe

IIPOU3BOJCTBA  CEPHOM  KHCIIOTHI,
aMMUakKa, MeTaHoja, IepepadoTKu
HePTH);

- yMeThb NPOBOAUTH pACUETHl TIO
XUMUYECKAM dopmynam "
YpaBHEHHUSM XHUMHUYECKHX PEaKIHi ¢
HCIIOJIb30BAHNEM duznyeckux
BEIMYMH (Macchl, oObeMa Ta3oB,
KOJINYECTBA BEIIECTBA),
XapaKTepU3yIOIIMX  BellecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: PacyeThl
M0  HAXOXKACHUIO  XHUMHYECKOU
(dbopMyIbl BELIECTBA; PACYEThl MACChI
(oObeMa, KoOJMYECTBA BEIECTBA)
MPOJAYKTa pEeaklHH, €CIu OJHO U3
UCXOJHBIX BEIIECTB JaHO B BHJE
pacTBopa C ONpeaeICHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA WM
JIAHO B M30BITKE (MMEET TMPHUMECH);
pacyeTbl MaccoBOW WM OOBEMHOM
JOJIM  BBIXOJIA TMPOAYKTa PEaKIUu;
pacyeTsl TEIIJIOBOTO ahdexra
peakuuii, OOBEMHBIX OTHOIICHHI
ra3os;

YMETh  BBISABIATH  XapaKTepHbIC
MPU3HAKU U B3aMMOCBSI3b U3YYEHHBIX
MOHSTHIA, MPUMEHSTh
COOTBETCTBYIOIIME MOHATUS  IpH
ONMHMCAaHUU CTPOCHHUSI U  CBOWCTB
HEOPraHMYeCKUX U OpraHMYecKuX
BEIIECTB W HMX  IpEeBpalleHUH;
BBISIBIISITH B3aUMOCBSI3b XUMHUYECKHX
3HaHUH c HOHSITUSAMHU u
MPEJICTAaBICHUSIMH JIPYTUX
peaMeToB Juis 0oJjiee OCO3HAHHOTO
MOHUMAaHUS U OOBSICHEHUS CYIIIHOCTH
MaTepUaTbHOTO  €IMHCTBA  MHpA;
UCITOJIb30BaTh CHCTEMHbIE
XUMUYECKUe 3HAHUSI [T OOBSICHEHUS




u IIPOTHO3UPOBAHUS  SBJICHU,

MMEIOIINX €CTECTBEHHOHAYYHYIO
HIPUPOAY;

- YMETb UCII0JIb30BATh
HAaMMCHOBaHUA XUMHNYCCKHUX
COEMHEHUN MEXYHapOIHOTO

COX03a TEOPETUYECKOM U IIPUKIATHON
XUMHAW W TpPHUBHAIbHBIC HA3BaHHA
BEIIECTB, OTHOCSIITUXCS K
M3yYEHHBIM KJIacCaM OpPraHHYECKHX
U HEOPraHWYECKUX  COCIUHECHHN;
UCTIOJIb30BAaTh XUMUYECKYIO
CHUMBOJIHKY TUTst COCTaBJICHUS
dbopMyT HEOPraHWMYECKUX BEIECTB,
MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BepHYTHIX,  COKpAaIEHHBIX U
CKEJIETHBIX) (OPMYJI OpraHUYECKHX
BEIIECTB; COCTAaBJIATh ypaBHEHUS
XHUMHAYECKUX PEaKIUi W PacKphIBaTh
UX CYIIHOCTh: OKHCJIHTEIBHO -

BOCCTaHOBHTEIIBHBIX peaxmuii
MIOCPEICTBOM COCTaBJICHUS
AIEKTPOHHOTO Oaranca ATUX

peakiuii; peakiuii HOHHOTO OOMEHa
MyTeM COCTaBJICHHUS HMX MOJHBIX U
COKpAILlEHHBIX HOHHBIX YpaBHEHUI;

peaxuit THIPOJIN3a,
peakuii
KOMIUIEKCOOOpa30BaHUs (Ha
npuMepe TUAPOKCOKOMITIIEKCOB

[IMHKa U aJlFOMUHUA); TOATBEPXKIATh
XapaKTepHble XMMHUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMU
AKCIEPUMEHTAMU U 3amucsiMu
YpaBHEHUN XUMHUYECKUX PEaKIUit;

-yMeTh KJIaCCU(PHUIIPOBATH
HEOpPraHWYeCKWe ¢ OpraHHuYecKue
BEILIECTBA M XMMHUYECKUE PEaKIIHH,

CaMOCTOATCIIbHO BBI6I/IpaTI:>
OCHOBaHUsA 151 KpUTCpun JJIA
KJ'IaCCI/I(i)I/IKaLII/II/I HN3y4aCMbIX
XUMHNUYCCKHUX O6’beKTOB;
XapaKTCpU30BaThb COCTaB u

BaXXHEHUIIIME  CBOMCTBA  BEIIECTB,
MPUHALIECKAIIUX K OINPEIETICHHBIM
KjlaccaM W TpynnaMm COEAUHEHUM




(npocTsie BCIICCTBA, OKCHJIBI,
TUAPOKCUBI, COJIU; YIJIEBOJOPOJIbI,
npocTbie 3(upbl, CUPThI, (PEeHOIBI,
IbJCTUABI, KETOHBI, KapOOHOBBIE
KHCJIOTBI, CIIOXHBIE 3(UPBI, KHUPHI,
YIJI€BO/bI, aMUHBI, AMHHOKHCIOTHI,
Oenku); HPUMEHSATb  3HAHUA O
COCTaBE M CBOMCTBAaX BEILECTB MJIA
AKCIIEPUMEHTAIILHON [IPOBEPKU
TUIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEN [IPOTEKAHUSA
XUMHYECKUX peakuuii "
IIPOrHO3UPOBAHUS BO3MOXKHOCTEN UX
OCYIIECTBIICHNUS,

- yMeTb NOATBEPKIATH Ha
KOHKpPETHBIX IpUMepax XapakTep
3aBUCUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH OpraHUYECKUX
COCIMHEHUN OT KPaTHOCTH W THIIA
koBajeHTHOM cBsizu ("P " wm "),
B3aMMHOI'O BJIMSIHHS aTOMOB U TPYII
aTOMOB B MOJIEKYyJIaX; a TaKxke OT

0COOEHHOCTEN peanu3anuu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
peaKkuuii;

yMETh XapaKTePHU30BaTh
JIEKTPOHHOE CTpOEHHE aToMOB (B
OCHOBHOM n BO30YXKJIECHHOM

COCTOSIHUM) W HMOHOB XHMHYECKHX
anemeHtoB 1 - 4 nepuoaoB
[lepuonuueckot  cucremnr  JI.W.
MengeneeBa W HUX  BaJEHTHEIE
BO3MOXHOCTH, HCHOJb3yd MOHATUS
"s", "p", "d-anekTpoHHBIE" OpOHTANIH,
SHEpPreTHYECKHUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB XHMHYECKHX DJIIEMEHTOB U
o0pa3yeMbIX UMH COEAMHEHUU TI0

HepuoiaM U rpymnmnam;

OK 3. AnanusupoBarb
pabouyro cuTyaruio,
OCYILECTBIIATh
TEKYILIHI U UTOTOBBII
KOHTPOJIb, OLIEHKY U
KOPPEKLHIO
COOCTBEHHOM

B o6gacTm meHHOCTH HAYYHOTO
MO3HAHMA:
- c(hOopMHpPOBaHHOE MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAYKH u
00111eCTBEHHO M MPAKTUKH,

- ~YMCTb IJIAaHUPOBATH WU BBIIIOJIHATH

XUMHUYECKUI 9KCIEPUMEHT
(npeBpateHus OpraHNYECKUX
BELIECTB pu HarpeBaHuu,

MOJIY4CHHUC 3TUJICHA U U3YYCHUC €TI0
CBOﬁCTB, Ka4YCCTBCHHBIC PCAKIIMU Ha




ACATCIBbHOCTH, HCCTU
OTBETCTBEHHOCTb 32
pe3yJbTaThl CBOEH
paboTHI.

OCHOBAaHHOTO Ha JUAJIOTe€ KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IIOJIMKYIbTYPHOM MHPE;

- COBEpPIIECHCTBOBAaHUE S3BIKOBOM U
YUTATENBCKON KYJIBTYpPBI KaK CPEACTBa
BBaI/IMOI[eI\/JICTBI/ISI MCXKIY JIOAbMHU U
IMO3HAaHHA MUPaA,

- OCO3HAaHHME [ICHHOCTH HAay4HOWU
NESITETLHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOCKTHYIO "
HCCIIEI0BATENIbCKYIO JESITeTLHOCTh
WHJIMBUIYAJIBHO U B TPYIITIE;
Ognanenue YHHMBepPCAJIbHbIMH
yueOHBIMU NMO3HABATEJbHBIMU
AeCTBUAMMU:

- pa6ora ¢ unopmanmeii:

- BIAJCTh HAaBBIKAMH TIOJy4EHUS
WH(POpPMAIIUM U3 UCTOYHUKOB PaA3HBIX
THUIIOB, CaMOCTOSITEJILHO
OCYILIECTBIISITh TTOUCK, aHaJm3,

CUCTEMATU3AIUI0O W HHTECPHPETALNIO
WHGOpMAIIMK PAa3IMYHBIX BHIOB U
(dhopm mpencTaBIeHUs;

- co3[aBaTh TEKCThI B Pa3JIMYHBIX
dbopmaTtax ¢ ydeToM Ha3HAYCHHUS
nHGOpMAIIMKA W TEIIEBOW ayIUTOPHH,
BBIOMpas ONTUMATHHYIO bopmy
NPECTaBJICHUS U BU3yAIN3allNH;

- OIICHUBATh
JIETUTUMHOCTD

JOCTOBEPHOCTb,
uHpopmanum,  ee
COOTBETCTBHUE TPABOBBIM M MOPAIBHO-
THYECKHM HOpMaM;

- HCIIOJIb30BaTh cpencrsa
MH()OPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pelieHun KOTHHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3alMOHHBIX 3amaq C
coOI0IcHNEM TpeOoBaHUI
OPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,

IPaBOBBIX M ATUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 6€301acHOCTH;
BJIaJIeTh HAaBBIKAMU DPACIO3HABAHUS U

3aIUTHI uHpopManuu,
nH(pOPMAIIMOHHOM 6e30macHOCTH
JUYHOCTH;

aJbACTUIBI, KpaxmaJl, YKCYCHYO
KUCIJIOTY; JAEHATypauus OelKOB Ipu
LIBETHBIE

HarpcBaHuu, pCaknuunu

O€EJIKOB; IIPOBOJUTD peakuuu
MOHHOTO 0OMEHa, OTPENENsITh Cpeay
BOJHBIX PacTBOPOB, KayeCTBEHHBIC

peaknuu Ha cynbhar-, KapOOHAT- U

XJIOpUa- AHHUOHBI, Ha KaTHOH
aMMOHUA,; peuiaTtb
SKCIICPUMCHTAJILHBIC 3aga4u 110

temaM "Mertambl" u "Hemeramist")
B COOTBETCTBUM C  IpaBUJIAMHU
TEXHUKH 0e30macHOCTH
oOpameHun ¢

1abopaTopHBIM

pu
BCIIIECTBAMHN )51
000pyTI0BaHHEM;
MMpEaACTaBJIATH PE3YIbTAThI
XUMHUYECKOTO
dbopme
COOTBETCTBYIOLIUX

JKCIIEPUMEHTa B
3allUCH YpaBHEHUI
peaxkuuit u
(bopMyITUPOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yIbTATOB;
- yMeTb aHAJIU3UPOBATH
XUMHUYECKYIO nHpopmaIuio,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB
(cpencTtB  MaccoBoi  HMH(pOpPMAIUH,
cetb HTEpHET U Apyrue);
BJIQ/IETh MeTOoJIaMu
HAy4YHOTO BEIIECTB U
XUMUYECKUX SBICHUH (HAOIOICHHE,
U3MEepeHHue, JKCIIEPUMEHT,
MOJICITMPOBAHNUE);
- yMeTh TMPOBOJUTH PACUEThl IO
dbopmynam u
YpaBHEHUSAM XMMHUYECKHX PEaKIMi C
HCI0JIb30BaHHEM buznyeckux
XapaKTePHU3YIOIIUX
KOJIMYECTBEHHOM
obbeMma
rasos,

OCHOBHBIMHA
IIO3HAaHUA

XHUMHNYCCKUM

BEJIMYMH,
BEIlleCTBA c
CTOPOHBI:

(HOpMaJIbHBIEYCIIOBHSI)
KOJINYeCTBa BEIIIECTBA,
UCMOJIb30BaTh CHCTEMHbIE
XUMUYECKUEe 3HAHUS Ul MPUHATUSA
pelIeHni B KOHKPETHBIX JKU3HEHHBIX

MAaccHhlI,

CUTyalusx, CBs3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM
- YMCTb CaMOCTOATCIIbHO

IJIaHUPOBATH 151 MMPOBOAUTDH




XUMHAYECKUI 3KCIIEPUMEHT
(moimydyeHne W HU3Y4YEHHE CBOMICTB
HEOPraHMYECKUX M OPraHUYEeCKHX
BEIIECTB, KAYECTBEHHBIC pPEaAKIINH
YIJIEBOAOPOJOB Pa3IMYHbIX KJIACCOB
u KHUCJIOPOJICOIEPKALLIUX
OPraHWYECKHUX BEIIECTB, pEIICHUE
OKCIIEPUMEHTAIBHBIX  3a7ad [0
pacrlo3HaBaHWIO HEOPTaHWYECKUX U
OpraHUYeCcKUX BELIECTB) c
coOIIroIeHNeM TIpaBUi 0€30MacHOTO
oOpamieHuss ¢ BeIIeCTBaMH U
1ab0paTopHBIM 000py/I0BaHUEM,
bopmynpoBaTh e
UCCIICIOBAHUS, TMPEJOCTABIATH B
paznmuuHOl  (dopMe  pe3ynbTaThl
OKCIIEPUMEHTA, AaHAJIM3HPOBATh H
OIICHUBATh UX JIOCTOBEPHOCTH;

- yMeTh OCYIIECTBIIATH
1eJICHANPaBJICHHbBINA TIOUCK
XUMHYECKOU uH(bopMaun B
pa3IMYHbIX WCTOYHUKAX (HAay4dyHas U
ydeOHOHay4JHast JuTeparypa,
CpeICcTBA MAaccoBOM HHQOpMAaIUH,
CeTh Nutepuer w  apyrue),
KPUTHYECKH aHAIU3UPOBATH
XUMHYECKYIO uH(pOopMaIHIO,
nepepabaTbiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C IIOCTaBJICHHOM
y4eOHOM 3a/1auei;

BJIQJIETh CHCTEMOW  3HAHUU O
METOo/1ax HAy4YHOTO MO3HAHUS
SBJIGHUW TIPUPOJIBI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax M YMEHHUSIMU
OPUMEHSITh  OTH  3HAHUA  TpH
AKCIEPUMEHTAILHOM HCCIIEJOBAaHUU
BEUIECTB W AN OOBSICHEHUSA
XUMHUYECKUX SIBJICHHUM, HWMEIOLIUX
MECTO B TPUPOJE MPAKTUYECKOU
NEeSITeIbHOCTH  4YelloBeKa U B
MOBCETHEBHOM JKU3HH,

OK 6. Paborats B
KoMaHsie, 3 (HeKTUBHO
00I1aThCs ¢ KOJIJIETaMH,

-I'OTOBHOCTD K
CaMOCTOATCIBHOCTHU
CaMOOIIPCACIICHUIO,

CaMOpPa3BUTHIO,
u

- BJIaA€Tb OCHOBHBIMH MCTOJdaMH
HAay4YHOT'O IIO3HaHus,
HCIOJIb3YEMbIMHA B (1)I/I3I/IK6 .




PYKOBOJICTBOM,
KJIMEHTaMH.

-OBIIQJICHME  HaBbIKAMU  Yy4eOHO-
HCCIEA0BATEIIbCKOM, IMPOEKTHOM U
COIIMAIBLHOM JIeSITEIIbHOCTH,
OBaanenue YHHMBEPCAJIbHbIMH
AeCTBUAMMU:

0) coBMecTHas 1eSITeJIbHOCTD:

- TOHHUMATh u HCIIOJIH30BATh
MPEUMYIIECTBA KOMaHTHOM 51
WHIUBUTyaJIbHOU PabOTHI;

- NPUHAMAThb  LEIM  COBMECTHOM
NeSITeTbHOCTH, OpPraHW30BBIBATH U
KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTHXKCHHIO! COCTaBJISITh TJ1aH
JNEUCTBUM, pacOpenesiaTh poJH ¢
y4eTOM MHEHU YY4aCTHUKOB
00CYX/1aTh pe3ylnbTaThl COBMECTHOM
paboThI;

- KOOPAWHUPOBATb W  BBHITIOJHATH
paboTy B YCIOBHUSIX  PEaTbHOTO,
BUPTYJIbLHOTO W KOMOWHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYILECTBIATh MO3UTHUBHOE
CTpaTeruyeckoe MOBE/ICHNE B
pPa3IUYHBIX CHUTYalUsX, MPOSBIATh
TBOPYECTBO M BOOOpaKEHHE, OBITh
MHULMATUBHBIM

OBnajneHue YHHUBepPCAJbHBIMU
PeryjisiTUBHbIMU  JeHCTBUSIMU: T)
NPUHATHE ce0sl U IPYTUX JIOJei:

- NPUHUMATh MOTHUBBI U ApTYMEHTHI
JPYTUX JIIOJIeH TIPpU aHaIHU3e
pe3yabTaTOB AEATEIbHOCTH;

- TpHU3HABaTh CBOE MIPABO U MPABO
JPYTUX JIIOJIeH Ha OIINOKY;

pa3BHUBAThb CIIOCOOHOCTHL  MOHHMATH
MHDP C IO3UIHU APYTrOTro YCJIOBCKA,

IPOBOJUTH TMpPSIMBIE W KOCBEHHBIE
U3MepeHus PU3NIECKUX

BEJIMYMH, BBIOMpAs ONTUMAJILHBIN
croco0d wW3MepeHuss M HUCHOJIb3Ys
U3BECTHBIC METOIbI OLICHKHU
IIOTPELIHOCTEN U3MEPEHHU,
IPOBOJTUTH UCCIIEJOBaHNE
3aBUCUMOCTEH (PU3UYECKUX BETUUIUH
c HCIIOJIb30BAHUEM MPSIMBIX
U3MEpEHUH, OOBICHATH TOTy4YCHHBIE
pe3ybTaThI, UCIONB3YS (HU3NIECKHE
TEOPUH, 3aKOHBI M TIOHATHUS, U JAeTaTh
BEIBOJIBI; co0mr0IaTh MpaBuIa
0€e30MacHOTo TpyAa MpH MPOBEICHUN
UCCJIEIOBAaHUI B paMKax y4eOHOTO
AKCIEPUMEHTA U y4eOHO-
HCCIJIEIOBATENIbCKON AESITEIbHOCTHU C
HCITOJIb30BAHUEM M (POBBIX
MU3MEPUTEITBHBIX YCTPOMCTB "
1abopaTopHOTro 000PYIOBAHUS;
c(hOpMUPOBAHHOCTh TIPE/ICTABIICHUN
0 MeToJax TIOJMYYeHHUS HayJIHBIX
aCTPOHOMHYECKUX 3HAHUM;

B o0J1acTH 3KO0JOTHYECKOr0
BOCIIMTAHUS:

- c(hOpPMHUPOBAHHOCTh JKOJOTHYECKOU
KYJIbTYpHI, MIOHUMAaHUe BIHSTHUS
COITHAIbHO- SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHOM
U COLMAIBHOM Cpeapl, OCO3HAaHUE
rI100aTBHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;

- IUIAHUPOBAHUE M OCYIIECTBIICHUE
JEUCTBUM B OKpYXKaloLleHd cpene Ha
OCHOBE 3HaHUS LEJNeld YCTOMYMBOIO

- -chopMUPOBATH MPEICTABICHUS: O
XUMHUYECKON COCTaBJIIAOLIEN
€CTECTBEHHOHAYyYHOU KapTHHBI
MHUpa, pOJU XHMHMU B IO3HAHUU
SBJICHUH NPUPOJIbI, B (GOpMUpPOBAHUU
MBILUIEHUS] U KYJIbTYpbl JINYHOCTH,
ee (YHKIMOHAIBLHOW TI'PaMOTHOCTH,

HE00X0IMMOMH JUIS pereHus
MPAaKTUYECKUX 3a1a4 U
HKOJIOTMYECKU 000CHOBaHHOTO

OTHOLICHUA K CBOCMY 3J0POBBIKO U




pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOEC  HEIpUATHE  JCWCTBUH,
IIPUHOCALIUX  Bpel  OKPYXKaoIIeH
cpene;

- yYMEHHUE IIPOTHO3UPOBATH
HeOJIaronpusiTHbIC JKOJIOTUYECKHE
HOCJIEACTBUS IPEATIPUHUMAEMbBIX
JNEUCTBUM, IPEAOTBPALLATH UX;

- paclMpeHHe OIBITa JEATEIbHOCTH
9KOJIOTHYECKOW HAIIPaBJICHHOCTH;

- OBJIaJICHHUE HaBbIKaMH y4€OHO -
HCCIEA0BATENbCKOM, TMPOEKTHOM U
COLIMAIBHON JIEATEIbHOCTH

MIPUPOJHOM CpeJIE;

yMEThb cobmoaarTh IpaBuia
9KOJIOTUYECKU 1es1eco00pa3zHoro
NOBEJICHUA B OBITY W TPYJOBOH
ACATCIIBHOCTH B LECIAX COXPaHCHHA
CBOETO 3JIOPOBbS M OKpYXarolen
IPUPOJHOM  Cpenbl;  y4UTBIBATh
OIACHOCTh BO3JCHCTBHUS HA IKUBBIE
OpraHru3Mbl OIMMPEACICHHBIX BCIICCTB,

ITIOHUMAs CMBICII IOKa3aTels
IIpeAeIbHON JOITYCTUMOM
KOHIICHTPALINH;

- YMETh IIPOTHO3UPOBATH,

AHATM3UPOBATH W  OICHUBATH C
MMO3UIHAI 9KOJIOTHIECKON
0€e30IMacHOCTH MOCIIEACTBUS OBLITOBOM
U TIPOU3BOJICTBEHHON JESITEILHOCTH
YenoBeKa, CBSI3aHHOM c
nepepadoTKOH BEIIECTB;
WCII0JIb30BaTh TIOJMYyJICHHBIC 3HAHUS
JUTSL TIPUHSTHS TPAMOTHBIX PEIICHHI
mpoOJieM B CHUTYyalHsiX, CBS3aHHBIX C
XAMHUEH;

yMETh 0CO3HAaBaTh OITACHOCTH
BO3JICUCTBUSI HAa JKMBBIE OPTaHU3MBI
OTIPE/ICTICHHBIX BEIIECTB, IMOHUMAS
CMBICT ~ TIOKa3areis  MpeAesIbHOU
JOTYCTUMOW  KOHIICHTPAIMH, |
MOSICHATh HAa TMPUMEpPax CIOCOOBI
YMEHBIIECHUS W MPEJOTBPAIICHUS UX
BpPEHOTO BO3JCHCTBUS HA OPraHU3M
yeJoBeKa.




2.CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJbHOM JUCITATLIAHBI

«XHUMMUS»

2.1 O0beM OUCHIUIUIMHBI U BH]IBI y4eOHOM paboThI

Bun yueOHo# padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 171
B T.4.

OcHOBHOE coiep:KaHue 114
B T. 4.

TEOPETUYECKOE 00yUCHUE I
[IPaKTUYECKHUE 3aHITH 16
B T.4. KOHTPOJIbHBIE PaOOTHI 7
1a00paTOPHBIC 3AHITHS 4
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COepKaHMe (COlAepPKaAHUe g
MPUKJIATHOTO MO/YJIsA)

B T. 4..

TEOpPETHYECKOE 00yUeHue 2
[IPAKTUYECKHUE 3aHITH 6
nmabopaTopHbIe 3aHATUS -
IIpome:kyTounas arrecrtauus (AuddepeHUMPOBAHHDbIN 3a4eT) 2




2.2. Tematuyeckuii IUIaH U COJIEPKAHUE YICOHON TUCITUILTHHBI.

HaunmenoBanmne Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opmupyembie
pa3aeyioB U TeM JadopaTopHbIEe U NPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOIYJIb JacoB KOMIIeTEHIIUH
1 2 3 4
OcHOBHOE coep:KaHue 114
Pa3nen 1. OcHOBBI CTPpOEHMS BeLeCTBA 11
Tema 1.1. CoBpeMeHHast MOJIeTTb CTPOCHHUS aToMa. DIeKTpoHHas KoHpuryparus aroMma. Kinaccuduxarus 7 OK 01
Crpoenue aToMoB XAMHUYECKHX JIEMEHTOB (S-, P-, d-25eMenTsl). BaneHTHbIC 31eKTpOHBI. BaqeHTHOCTD. DIIeKTpOHHAsI
XUMHYECKIX MPUPOJIa XUMHUYECKOU CBS3H. DIEKTPOOTPHUIIATEIFHOCTh. KoBalleHTHas CBsI3b, €€ PAa3HOBUIHOCTH H
STCMCHTOB 1 MEXaHU3Mbl 00pa30BaHus (0OMEHHBIN U TOHOPHO-aKIenTOpHbIH). MloHHas cBs3b. MeTanueckast CBsI3b.
Bopoponnas cBsizb MexMONEKyIsipHbIE B3aUMOICUCTBUS.
npupoa 2
N3oTormbl, 0CHOBHOE M BO30YXJICHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.
XAMHYECKOH CBI3H
IIpakTHYecKkne 3aHATHS 1 OK 01
Pemenne npakTudeckux 3aJaHUi Ha COCTaBIIEHUE IEKTPOHHO-Tpaduaeckux Gopmyi snemeHToB 1-4 OK 02
MEePUOJIOB.
Pemenne 3agaHuii Ha MCIIOJIL30BAHNE XUMHYECKONM CHMBOJIMKY M HAa3BaHUH COeTUHEHUII 110
HOMEHKJIaType MEXIYHApPOIHOTO CO03a TEOPETUYECKON U MPUKIATHON XUMUU U TPUBUAIBLHBIX HA3BaHUU
JUTSI COCTABJICHHSI XUMHUECKHUX (DOPMYJT ABYXaTOMHBIX COSMHEHUHN (OKCUIOB, CYIb(MHUIOB, THIPHUIOB U
T.II.) U APYTUX HEOPraHMYECKUX COCTMHEHHUM OTAEIbHBIX KIIaCCOB.
Tema 1.2. IpakTuyeckue 3anaTus [lepuoanueckas cucrteMa xumuueckux aemenToB .M. Menneneena. 2 OK 01
[lepuoanueckuit ®usnueckuit cmbica [lepuoanyeckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB OK 02
3aKOH ¥ TabIHIa XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHU C TIOJIOKEHUEM MK 2.1.

.M. MeHnaeneeBa

XUMHUECKOTO 3ieMeHTa B [leproanueckoit cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona /[.1. Menneneesa. [Ipornosst [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX
3JIEMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHNN HA XapaKTEPU3ALUIO XUMUYECKUX




3neMeHTOB «MeTaJundeckue / HeMEeTaJUINYECKUE CBOICTBA, AIIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
IEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B

MIEPUOANYECKON CHCTEME XMMUYECKUX 31eMeHTOB /(.M. MenneneeBay.

Paznen 2. Xumnueckue peakiuu

13

Tema 2.1. Tunsl
XUMHAYECKUX

peakuui

Knaccugukanus u THIIBI XAMUYECKUX PEAKIUNA ¢ y9acTHEM HEOPraHWYeCKUX BemlecTB. KomniecTBEeHHbIE
OTHOIIEHUSI B XUMHH. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U PACUYETHI IO YPAaBHEHUSAM
XUMUYECKUX peakiuii. MoJib Kak euHuIIa KOJIMYecTBa BeniecTBa. MosspHas Macca. 3aKOHBI COXpaHEHUS
Macchl U 3Hepruu. 3akoH ABoraapo. MoispHblil 00beM ra3oB. OTHOCUTENbHAS IJIOTHOCTH Fa30B.
Peakunu koMiiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMUECKUX BEILECTB (Ha MpuMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'II-OMI/IHI/IH).

OK 01
IIK 2.1.
1K 2.3

IIpakTHyeckue 3aHATHS

CocraBiieHHE YpaBHEHUHN PEaKIIUid COSAMHEHUS, PA3JIOKEHNS, 3aMEIICHHsI, 0OMeHa. Y paBHEHUS PEaKIuid
TOPEHHUsI, HOHHOTO 0OMEHa, OKUCIIEHHUSI-BOCCTAHOBIICHUSI.

Pacuer KOMMYECTBEHHBIX XapaKTEPUCTHUK UCXOIHBIX BEIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKI[UU COCTUHEHHS, €CITH OJHO W3 BEILECTB JaHO B U30BITKE
W/WIH COAEPKUT npumecH. Pacyer MaccoBoit Ml 00bEMHOM 10JIM BBIXO/1a TPOAYKTA PEAKIINH
COEIMHEHUS OT TEOPETHUECKH BO3MOKHOTO. PacueT 00beMHbBIX OTHOIIEHHH ra3oB. PacueT macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKLUy, €CJIU OJJHO U3 BEILIECTB JaHO B BUJIE pacTBOPA C
OIIPENIETIEHHON MacCOBOM J10JIEW PAaCTBOPEHHOIO BEILIECTBA.

VYpaBHEHHUS OKUCIIEHUS-BOCCTAHOBIIEHHS. CTeneHb OKucaeHus1. OKUCINTENb U BOCCTAHOBUTENb.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIpUPOAC, IMPOU3BOJACTBCHHLIX IIPOLECCAX U
KUBHCACATCIIbBHOCTH OPIraHU3MOB. OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIN noTeHOHal CpCabl. CocraBnenune
" YpaBHHUBAHUC OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOJO0OM J3JICKTPOHHOI'O OanaHca.

Tunuyxeie HCEOPraHNn4eCKUC OKHUCINUTCIIN U BOCCTAHOBUTCIIN. 9J'IeKTp0J'IPI3 pacTBOPOB U pacCIlyiaBOB coJiei.

Tema 2.2.
DneKTpoIuTHYECKa

s1 TUCCOLIMANA U

Teopm[ 3JICKTpOJ'IPITPI‘-ICCKOI>i Jucconyanyu. Peakiuyu HOHHOTO oOmeHa. CocTaBlIeHHE peaKI_II/Iﬁ HOHHOTO
oOMeHa IMYTEM COCTAaBJICHUA UX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.
FI/II[pOJ'II/IB cojei. 3HaucHUE rugpoJiisa B OMOJIOTHYECKUX OOMEHHBIX nponeccax. HpI/IMeHeHI/Ie ruapoJjunsa

B IIPOMBITNIJICHHOCTHU

OK 01

IIK 2.1.
IIK 2.2
IIK 2.3




UOHHBIN 0OMEH

JlabopaTopHble 3aHATHS
«Peakmuu ruaponuzay.lccnenoBanue cpeapl paCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU M CITa0BIMU

MPOTOJIUTAMU, U UX PEAKIIU C pacCTBOpaMH Iesioun u kapOboHata HaTpusi. CoCTaBICHHE peaKInit

TUAPOIIN3A COJIEH.

KonrpoJubHas
pabora 1

KonTpouabHnas padora 1
CTpOCHI/IC BCIICCTBA U XUMHNYCCKUEC PCAKITHH.

Pa3nes 3.CTpoenne u cBOMCTBA HEOPraHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanus,

HOMEHKJIaTypa
CTpOEHHUE
HEOPraHU4eCcKux

BEILIECTB

[Ipenmer Heopranumyeckoil xumuu. BsauMocBs3b Heopranuueckux BemecTB. Kitaccudukanus
HeopraHuueckux BemiecTB. [IpocTeie u cnoxHble BemiecTBa. OCHOBHBIE KJIacChl CIIOKHBIX BEIIECTB
(oKcHBI, THAPOKCUIBI, KUCIOTHI, coii). HoMeHKknaTypa 1 Ha3BaHHE HEOPTAHMUYECKUX BEIIECTB UCXOS U3
X XUMHUYECKOH (DOPMYINBI UM COCTABJIEHWE XUMHUYECKON (OpPMYNbI MCXOJ M3 Ha3BaHHS BeLIECTBa IO
MEXIYHAPOJHON WM TPUBHAIIBHON HOMEHKIIATYpE.

MexmonekysipHbie B3auMoaencTBus. Kpucramioruapatel. ArperaTHble COCTOSIHHS BELIECTBA.
Kpucrannumueckue u amopdusie BemectBa. TUIBI KpUCTANIMYECKUX PEIIETOK (aTOMHAs1, MOJIEKYJIsIpHas,
MOHHasl, MeTajuindeckas ). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN
peuietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE MPECTaBICHUS O CTPOCHUU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BemiecTB. JKuakue

KpUCTaJlJIbI.

OK 01
OK 02

K 2.3

IIpakTnuyeckune 3ausaTHs PemieHue 3amady Ha pacyeT MacCcOBOM J10JM (MacChl) XMMHUYECKOTO 3JIEMEHTa
(coenuHenwus) B MoJieKyle (cMecH). Penienne npakTH4eckux 3alaHuid Mo Kiaccu(uKaluu, HOMEHKIAType
U XUMUYECKUM (POpMylIaM HEOPraHMYEeCKUX BEIEeCTB pPA3JIMYHBIX KIACCOB (HA3bIBaTh U COCTABIATH
(hopMyITbl XUMUYECKHX BELIECTB, OMPEENSITh MPUHAIICKHOCTh K KIIaccy).

HcTounnku xuMudeckoit HHGopMarum (HaydHas 1 yueOHO-HaydHas IuTepaTypa, CpeAcTBa MacCOBOM

uHpopmanuu, cetb MHTEpHET M apyrue). Ilonck nHGopmanum no Ha3BaHUAM, UICHTU(DUKATOPAM,

CTPYKTYPHBIM (hopMysam.




Tema 3.2. Ousuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYeCKUX

BCIICCTB

Mertamnel. O6uue pusnyeckne 1 XuMUIecKue cBoiicTBa MeTayuioB. CriocoObl oTyueHHsl. 3HaYCHHUE

MCTAJUIOB U HEMCTAJUVIOB B IPHUPOAC U KU3HCACATCIIbHOCTH YCJIOBCKA U OPIraHU3MOB. KOppOBI/ISI MCTaAJJIOB!

BH/JIbl KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH.

Hemeramner. O0mue pu3nueckne 1 XAMUYIECKIE CBOMCTBA HEMETAIUIOB. THIIHMYHBIC CBOMCTBA METAIOB
Y- YII rpynn. Knaccudukarus 1 HOMEHKIIaTypa COeTMHEHUH HeMeTaIsIoB. KpyroBopoTsl OMOT€HHBIX
3JIEMEHTOB B IPUpPOJie XUMHUECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB (OKCHU/IOB,
TUAPOKCUOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTHIX BEILECTB,
BOJIOPOJIHBIX COEMHEHMM, BBICIINX OKCHUJIOB M THIPOKCH/IOB.

12

OK 01
OK 02

IIK 2.1.
IIK 2.2
IIK 2.3

IpakTnuyeckne 3anaTusa CocraBlieHUEe YpaBHEHUNH XUMHUECKUX PEaKLIUN C ydacTUEM MPOCTHIX U
CJIOHBIX HEOPTaHUYECKHUX BEIIECTB: OKCUJOB METANIOB, HEMETAJUIOB U aM(OTEPHBIX SJIEMEHTOB;
HEOPraHMYECKUX KUCIOT, OCHOBAaHUM U aM(OTEPHBIX THIPOKCHUJIOB, HEOPTraHUUECKUX COJIeH,
XapaKTEPU3YIOLIMX UX CBOKCTBA.

JlaGopaTopHble 3aHATHSA
«CBOYICTBa METAJUIOB U HEMETAILJIOBY.
HccnenoBanue GU3NISCKUX B XUMUUECKUX CBOMCTB METAJIJIOB M HEMETAIIOB. PerieHue

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIJIOB U HEMCTAJJIOB, I10

pacCIio3HaBaHUIO U IOJTYUCHHUIO COG,I[I/IHCHI/Iﬁ METAJIJIOB 1 HEMECTAJIJIOB.

Tema 3.3.
IIpousBoacTBoO

HCOPraHU4CCKUX

BCIICCTB.

Uepnas u nBeTHas Metautyprus. [IpakTrudeckoe MpUMEHEHHE 3JIEKTPOJIA3a AJIs MTOJTYICHHS IEJT0YHBIX,
LIET0YHO3EMEIILHBIX METAIUIOB U aJIFOMUHHUA.
[IpoGnema 0TX0A0B U MOOOUYHBIX TPOAYKTOB.

OK 01
OK 02




KonTposibHas KonTtponsHas padora 2 1
paboTa 2 CBolicTBa HEOPraHUYECKUX BELIECTB.
Paznen 4.CTpoeHue U cBOHCTBA OPraHuYecKHUX BelleCTB 20
Tema 4.1. [Ipenmer oprannyeckoi XuMuHU. B3anMOCBSI3b HEOPraHUYECKUX U OPTAHUYECKUX BEMIECTB. XUMHUUYECKOE OK 01
Knaccuguxanms, CTPOEHHE KaK IMOPSJIOK COEIUHEHHs] aTOMOB B MOJIEKYJ€ COIVIACHO HMX BaJeHTHOCTH. OCHOBHBIE IK 2.3
cTpoeHue u IIOJIOKEHHUS TEOPUU XUMHUUYECKOTO CTPOEHHsI OpraHMYecKux coenamHeHnid A.M. byrmiiepoBa. YriepoaHslii
CKEJEeT OpraHMYecKOM MOJeKyabl. MosekynasipHble U CTPYKTYpHbIE (pa3BepHYThbI€, COKpALICHHbIE)
HOMCHKJIaTypa XUMHUYECKHE POPMYIIBI. 3aBUCHMOCTH CBOWCTB BEIIECTB OT XUMUYECKOTO CTPOEHUs MOJIeKy1. M3omepust n 2
OPraHUYECKHX M30Mephl (CTPYKTYpHas, reoMeTprueckas (Iuc-TpaHc-uzomepus). KpaTHOCTb XUMUYECKON CBSA3H.
R —— [TonsiTie o pyHkuMoHaNbHOMU Tpyme. [IpuHIKIBI KITacCU(PUKAUU OPraHUYECKUX COEUNHEHNN
MexyHapoaHass HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYphl OPraHUn4eCKUX COeTMHEHUIN
IIpakTnueckue 3anssTusa HoMeHKIIaTypa OpraHM4ecKuX COeTMHEHUN OTAEIbHBIX KJIAcCOB (HACBIIIEHHBIE,
HEHACBIIEHHbIE U apOMAaTUYECKHUE YIIIEBOIOPO/Ibl, CIIUPTHI, (PEHOJIBI, alIbAET U Ibl, KETOHBI, KAPOOHOBBIE
KUACIOTHI U Jip.) CocTaBieHUE MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEIIECTB 2
OTJIEJIbHBIX KJIACCOB, MCIIOJIb3YsI UX HA3BAHUA IO CUCTEMaTHYecKOi HOMeHKnarype. PacueTs! npocreiiei
(opMyIbl OPraHNYECKOM MOJIEKYIIbI, HCXOsl U3 2JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. DU3NKO-XMMHYECKHE CBOWCTBA OPraHUYECKUX COCJAMHEHHH OTICIBHBIX KJIacCOB (0COOEHHOCTH OK 01
CaolicTBa KJaccu(uKauy 1 HOMEHKJIATypbl BHYTPU KJlacca,; TOMOJIOIMUYECKHH psia U oOast Gpopmyiia; H30Mepus; OK 02
¢u3nyeckrue CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI OTY4YEHUS):
OPraHu4eCcKUX IIK 2.1.
- IpelenbHbIe YIIEeBOAOPOAbl. ['OopeHHMe MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHUKOB TeIja B
COCAHHCHHIN IPOMBIIUIEHHOCTH M ObITy. CBOHCTBa NPHUPOJIHBIX YIJIEBOJOPOJOB, HAXO0XJIEHHE B NpPUPOJE U 9 K 2.3

NIPUMCHCHUC AJIKAHOB,

- HCMIPCACIBbHBIC U apOMATHYCCKUC YTIICBOAOPOILI. HOJ'II/IMepI/ISaI_[I/ISI 9THUJICHA KaK OCHOBHOC HAITpaBJICHUC
€ro HUCIIOJIb30BaHUsI. FOpeHI/Ie AllCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOTO INNIAaMCHHU JIS1 CBAPKU U
PE3KU METAJJIOB;

- KHCJIOPOACOACPKAIIUC COCAUHCHUA (CHI/IpTBI u TOpOCThIC 3(1)I/Ipbl, (I)CHOJIBI, aJIbACTUIbl W KCTOHEI,




KapOOHOBbIE KHCIOTHl M HMX NPOU3BOAHBIC). IlpakTHueckoe NMPUMEHEHHE STHIJICHIIMKOJS, TIUIEpUHA,
¢denona. [Ipumenenne Qopmanbaeruaa, aneTaibIeruja, YKCYCHOW KHCIOTHL. MpUla KakK COJM BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIIHE CBOWCTBA MBLIIA;

- a30TcoIeprKAIIUE COCTUHCHHS (AMUHBI 1 aMUHOKHCIIOTHI, OSJIKH).

IIpakTuyeckue 3aHATHA Penienre nenoyek npeBpaieHuil Ha TEHETUYECKYIO CBSI3b MEX/y KJIacCaMH
OPraHNYEeCKUX COCTMHEHUH ¢ COCTABJIICHUEM HAa3BaHUI OPraHMYE€CKUX COCAUHEHHI MO0 TPUBUAIBLHOW WU
MEKIyHAPOJHOM CHCTEMaTU4EeCKOM HOMEHKIIAType. Pelenne pacyeTHbIX 3a/1a4 10 YPAaBHEHUAM PEaKLIAN

C Y4aCTUEM OPraHM4YCCKHUX BCUICCTB.

Tema 4.3.
Opranunueckue

BCIIIECCTBA B

KHU3HECICATCIIBHOCTH

YCJIO0BCKa.

[IpousBoaCTBO 1

buoopranmnueckue coenunenus. [lpumenenue u 6uoaorudeckas pojib yrieBoJoB. OKHUCIEHUE YIIeBOIOB -
HCTOYHUK SHEPTUU JKUBBIX opraHu3MoB. O0nacTu npuMeHeHHus: aMuHOKUCIOT. [IpeBpaiienust 6ei1xoB
Uy B opranusmMe. buonornueckue ¢pynkunu 6enkos. bruonornueckue GyHkuu xupos. Posb
OpraHMYeCcKON XMMUU B PEUICHUH MPOoOJIeM MUIIEBOM 0€30IacHOCTH.

HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTHA0B. COCcTaB HYKJIEUHOBBIX KUCIIOT
(IHK, PHK). Ponb HyKJIGHHOBBIX KHCIIOT B )KH3HEACATEIHHOCTH OPTaHU3MOB.

[Ipou3BoICTBO OpraHMYecKMX BELIECTB: MPOU3BOACTBO MeTaHOMa, epepadboTka HedTH. [lonuaTunen kak
KPYITHOTOHHAXKHBIN MPOIYKT XMMHUECKOT0 Mpon3BocTBa. [Ipumenenue stunena. [lpoussoacTso u

OK 01
OK 02

K 2.1.

HPUMCHCHUC NPUMEHEHHUE KayIyKa U PE3HHEIL.
OpraHUYECKUX CHHTETHYECKHE W MCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA. [IpakTHYeCKO€e MCIOIb30BaHHE
BEICCTE B BOJIOKOH. CHHTETHYECKHE TIJIEHKH: W30JISIIHS /IS IPOBOJIOB, MEMOPAHBI JIJIs OTIPECHEHHS BOJIB,
3aIUTHBIE TUICHKH JIJIS aBTOMOOHJIEH, TUIACTBIPH, XUPyPTUYECKHe MOBs3KH. HoBbIe TEXHOIOTHH
HPOMBIIIICHHOCTH | napHeiiinero cCoBEpIICHCTBOBAHMS IIOJMMEPHBIX MAaTEPHAIIOB.
PoJib OpraHuyecKoil XMMHUH B PEIICHUHU MPOOJIEM SHEPTeTHIECKON 0E30IIaCHOCTH, B Pa3BUTHH MEIUIIMHEI,
CO3/[aHMH HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHHUKOB SHEPTUH (aIbTEPHATHBHBIC HCTOYHUKH SHEPTUH).
KonTpoabHasi KonTpoabHnasi padora 3
padora 3 CTpyKkTypa U CBOHCTBA OPraHUYECKUX BEIICCTB.

Pa3nen S.KnHeTnueckue M TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX
peakuui




Tema 5.1. Xumnueckue peakiun. Kinaccupukanus XuMUYECKUX peakiuii: mo (pa3oBoMy cocTaBy (TOMOTEHHBIE U OK 01
Kunernueckue IETEPOreHHBIE), 10 UCIOIb30BAHUIO KaTalnu3aTopa (KaTaIuTHUECKUE U HEKAaTATUTHYECKUE). OK 02
3AKOHOMEPHOCTH CKOpOCTh peakiny, ee 3aBUCUMOCTb OT Pa3IMYHbBIX (PAaKTOPOB: MPUPOJIBI PEArHPYIOIINX BEIECTB, MK 2.1.
KOHLIEHTPALIMU Pearupyrolnx BELIeCTB, TeMneparypsl (rpasuio Bant-I'odda), miomaamu peakinoHHOH
MPOTEKAHUS
poTeKa MIOBEPXHOCTHU, HAJIMYMS KaTaiu3aropa. PoJib kaTanu3aTopoB B IPUPOAE U IPOMBILIIEHHOM IIPOU3BOCTBE. K 2.2
XUMHAYECKUX Karanusartops! u karanu3. Ponbs karanm3atopoB B IIPUPOJE M IPOMBIIUIEHHOM NPOU3BOACTBE. M3ydueHue K 2.3
peaxtit 3aBUCHUMOCTHU CKOPOCTH XMMHUYECKON peaKlIMM OT KOHLIEHTPALUK PearupyrolnX BEUIECTB U TEMIIEPATypHI.
JlabopaTopHble 3aHATUSA
JlabopaTtopHnast padora:
1. JlaGopaTopHas pabora «OrmnpeneneHne 3aBUCUMOCTH CKOPOCTH PeaKIMu OT KOHIIEHTPAluu
pearupyromux BemecTsy». VMccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHLIEHTPALIUH.
Tema 5.2. Knaccudukainus XuMuueckux peakiuii: mo TerioBoMy 3G GeKTy (IK30TEPMHUIECKUE, YHAOTEPMUUECKUE), OK 01
Tepmomuaamuueck | 1 obpatumoctu (oOpatumble U HeoOpatumble). TemmoBbie A(h(EKTBI XUMHYECKHUX pPEaKITHil. OK 02
Tepmoxumuueckue ypaBHeHUs. OOpaTuMOCTh peakiuil. XMMHUYECKOE PAaBHOBECHE M €0 CMEIIEHHUE IOJ K 2.1
HC SAKOHOMCPHOCTH | niojicTRieM pasNMUHBIX (AaKTOPOB (KOHLEHTPAIHs PEAreHTOB HIM IIPOAYKTOB DEAKIMH, IABJICHHE, o
MPOTEKAHUS TeMIlepaTypa) Ui CO3AaHus ONTUMAJIbHBIX YCIOBUHN MPOTEKAHUS XUMUUECKUX IPOIIECCOB. 1K 2.3
XUMUYECKUX
peaKIui.
PaBHOBecue
XUMHUYECKUX
peakuun

IpakTuueckue 3ausaTus [Ipunun Jle [llatenpe. Bnusaue pa3nnunbix akToOpoB HA H3MEHEHHE
PaBHOBECHS XUMUUYECKUX PEAKLIUM.

3aKkoH JEWCTBYIOIIMX MacC M KOHCTaHTa XHMMHUYECKOTO paBHOBecHs. PacyeTsl paBHOBECHBIX
KOHIIEHTPAIIMK pearupyromnx BEIecTB U MPOAYKTOB peakiuii. PacueTs! TeroBoro 3ddexra peakiuu.

JlabopaTopHbIe 3aHATHS




«V3yuenue BIMSHUS pa3IMYHbIX (PAKTOPOB HA CMEIICHUE XUMUYECKOTO paBHOBecHs». MccnenoBanue
BIIMSIHUSL U3MEHEHUS! KOHLIEHTPAIMK BELECTB, PEAKLUU CPEbl U TEMIIEPATYPhl HA CMEILIEHNE
XMUMHUYECKOT0 paBHOBecHs. CpaBHEHUE MOITYYEHHBIX PE3YIbTATOB C TEOPETUUECKH IPOTHO3UPYEMbIMU Ha

ocHoBe npuHiuma Jle [latense

KoutpoabHnas KourpoabsHnas padora 4
pabora 4 CKOpOCTh XUMUYECKON PEAKIIUU U XUMHUYECKOE pPABHOBECHE
Pa3nen 6. PacTtBopsl. lucnepcHbie cucreMbl

Tema 6.1. JHucnepcHbie cuctemsbl. Kosoniabie cuctemsl. VICTUHHBIE PacTBOPBI. OK 01
JIHCTepCHEIe PactBopenne kak ¢usnko-xumuueckuil mpouecc. PactBopbl. CrnocoObl NPUTrOTOBIEHUS PACTBOPOB. OK 02

PactBopumocTs. MaccoBast 10711 paCTBOPEHHOTO BellecTBa. [IpeaenbHo T0MyCTHMble KOHIIEHTPALUU U UX OK 07
CUCTEMBI U .

HCII0JIb30BAHKE B OLIEHKE 3KOJIOTHYECKON O€30MacCHOCTH. K 2.3
(bakTopbI UX Knaccudukanus aucrnepcHsix cucteM o coctaBy. CTpoeHre U pakTopbl yCTOWYHBOCTH JUCTIEPCHBIX ’
YCTOMYMBOCTH cucteM. Pacrio3HaBaHne HCTUHHBIX PACTBOPOB, KOJIJIOMIHBIX PACTBOPOB U IPYOOTUCTIEPCHBIX CHCTEM.

Crpoenue muniemsl. PaccenBanue cBera Mpu MPOX0XkKIAEHUH CBETOBOTO ITy4Ka 4epe3 ONTHYECKU

HeoHOpoAHYIO cpeny (ddhdexta Tunmans).

IIpakTnuyeckue 3ansiTusa Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemienne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJIJaHUM Ha IUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yEMBbIE B

OBITOBO U IPOU3BOJICTBEHHOM JESITEIBHOCTH YEJI0BEKa, C IO3ULUI 9KOIOrn4ecKoil 0e30macHoCTH

MOCJIE/ICTBUI U TPAaMOTHBIX PELIeHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.
Tema 6.2. JladopaTopHble 3ausitust JlaboparopHas padota «[IpuroroBieHne pacTBOpOB ¢ 3aJaHHOU OK 01
HccnenoBanue KOHLIEHTPALAEH». OK 02
CBOMCTB pacTBOpPOB IIK 2.1.

I1IK 2.2

KonTpouabHnasn

padora 5




Pa3zjnen 7. Xumus B ObITY H NPOU3BO/JACTBEHHOI 1eSITEJIbHOCTH YeJIOBEKA

Tema 7.1.
Xumus B ObITY U

IIPOU3BOJICTBEHHON
NEATENbHOCTH

YCJI0BCKa

DKosornyeckas 6€30MacHOCTh MMOCIEACTBUI OBITOBOW U MPOU3BOACTBEHHOH JEATEIIEHOCTH YEIOBEKa,
CBsI3aHHAs C IepepadOTKOM BENIECTB; MOUCK U aHAIN3 XUMHYECKOW MHPOPMALIUH U3 Pa3InIHBIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHasl JINTEepaTypa, CpeICTBAa MaccoBoi nHpopManuu, cetb uTepHer
u Jpyrue).

[IpesenTanuu (¢ yaeroM Oymymiei mpodecCHoHaTbHON NSSITEILHOCTH) Ha aHATN3 WH()OPMAIIHN O
MIPOU3BOJICTBEHHON JIEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C Mepepab0TKON U MOJIYyYEHUEM BEIECTB, a
TaKXe C 3KOJIOrM4YeCKON O€30MacCHOCThIO.

3ammTa npe3entauuii: [IpencraBinenue U BHICTYIUICHUE C TTPE3CHTAINEH

OK 01
OK 02
IIK 2.1.
IIK 2.3

JuddepeHunpoBaHHbIN 3a4eT




2.3. [ToypouHo-TemMaTuyecKkoe MmIaHUPOBAHUE.

Ne ypoxka Tema ypoxka Koi-Bo
4acoB
Pa3jen 1. OcHOBBI CTPOEHMS BelIECTBA 11
Tema 1.1.
CTpoeHne aTOMOB XMMHYECKUX 3JIEMEHTOB U NPUPOAA 8
XHMHUYECKOM CBSI3H

1 Crpoenue aToMa 1

2 N3oTormbr 1

3 DNEKTPOHHOE CTPOEHUE aToMa L

4 [IpaxTnueckoe 3anarue Ne 1 «CocTtaBieHue 31€KTPOHHO- 1
rpaduyeckux GopmMyn XUMHUYECKUX 3JIEMEHTOBY

5 Bunel xumuyeckoii cBs3u. MoHHas CBS3b 1

6 KoBanenTHast CBs3b 1

7 Merammueckast CBsA3b 1

8 BonopoHas cBs3b 1
Tema 1.2. 3
Ilepuoanyeckuii 3axoH 1 Tadsuna /[.. MenaesieeBa

9 [IpakTnueckoe 3ansaTre Ne2 «3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 1
B IPYIIE U EPHOJE»

10 [IpakTrueckoe 3ansTue Ne3 «XapakTepuCTHKa IEMEHTa TI0 1
nosnoxeHuto B [ICXO»

11 3nauenue [lepuoandeckoro 3akoHa 1
Pasznen 2. Xumu4yeckue peakuuu 13
Tema 2.1. Tunsl XUMUYECKUX pEAKIUMA 6

12 Knaccudukanus XuMuuecKuXx peakiuii 1

13-14 [Ipaktuueckoe 3anstue Ne4 «CocraBieHre ypaBHCHHH XUMHYECKHX 5
peaxkuuin

15 [IpakTunueckoe 3anstue Ne 5 «Pemienue 3aga4 no ypaBHEHUAM 1
XUMHUYECKUX PEaKIIHii»

16 [Ipaktueckoe 3anatue Ne 6 «OKUCAUTENTEHO-BOCCTAHOBUTEIILHBIE 1
peaKium»

17 [IpakTuueckoe 3anarue Ne 7 «DneKTpoIU3» 1
Tema 2.2. 7
DJIeKTPOJIUTHYECKAS] TUCCONMANNSI M HOHHBII 00MeH

18 Teopust 3NEKTPOTUTUUECKON TUCCOITUALIUN 1

19 Jucconuanys KUCI0T, OCHOBaHHUM, COJIei 1

20 Peakuuu nonHoro ooMeHa 1

21 I'maponus 1

22-23 JIaGopatopHnas pabota Ne 1 «Peakiuu ruaposnusza 1

24 KonTtponeHast padota Ne 1 1




Pa3nen 3.CTpoeHne u CBOICTBA HEOPraHMYECKHUX BellleCTB 30
Tema 3.1.
Kaaccudukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTAHUYECKUX 9
BelleCTB
25 Knaccugukarus HeOpraHM4ecKiX BEIECTB 1
26 Annotponust 1
27 ArperaTHoe COCTOSHME BEHIECTB. ['a3000pa3HbIe BelecTBa 1
28 Xunkue Beniectsa 1
29 Bopna. Ponb BojibI B %KUBOM M HEXKHBOM MPUPOJIE 1
30 JKecTrkocTs BOMBI 1
31 TBepapie BelecTBa 1
32 Cocras BemiectB. CMmecH 1
33 [Tpaktuyeckoe 3ansTre Ne§ «CoctaBneHue GopMys COeTMHEHAN U 1
OTIpeJICIICHUE MACCOBOM JIOJIM XHMHUYECKOTO DIIEMEHTA
Tema 3.2. @Pu3nK0-XMMHUYECKHE CBOICTBA HEOPraHUYECKHUX 17
BeleCTB
34 OO6mras XxapakTepuCTUKa METAILIIOB 1
35 XUMHYECKUE CBONCTBA METAJIOB 1
36 Koppo3swusi, ciocoObI 3alUTEI OT KOPPO3HU 1
37 OO6mras XxapakTepUCTUKAa HEMETAILIIOB 1
38 XUMHUYECKUE CBOMCTBA HEMETAJIIIOB 1
39 OkcuoB uX Kiaccuukaius 1
40 Xumuueckre CBOWCTBA OKCUIOB 1
41 OO6mrast XxapaKTepUCTUKA KUCIIOT 1
42 XuMH4ecKkrue CBOMCTBA KHUCIIOT 1
43 OO6mrast XxapaKTepUCTHKAa OCHOBAHUM 1
44 XHUMHYECKHE CBOMCTBA OCHOBAHUI 1
45 Conu ux kiaccudukanus 1
46 XHWMHYECKUE CBONCTBA COJICH 1
47 [Ipaktudeckoe 3ansaTre No9 « XMMHUECKHE CBOMCTBA METAJIIOB U 1
HEMETAJIOBY
48 [Ipaktuyeckoe 3ansTre Nel() «XuMudeckue CBOWCTBA THAPOKCHIIOB 1
U COJIEN»
49 JlaGopatopHas pabota Ne2 «CBoiicTBa KHCIOT» 2
50 I'enetnueckas CBS3b HEOPraHUYECKUX COCTUHEHHIA 1
Tema 3.3. 4
IIpon3BOACTBO HEOPraHMYeCKUX BelleCTB.
51 OO01ue npeaCcTaBIeHUs O MPOMBIIIUIEHHBIX CIIOC00aX MOTYYeHUS 1
METaJJIOB
52 [lonmyuenue cepHOM KUCIOTHI




53-54

Kontponsnas pabdota 2 2
Paznen 4.CTpoeHue u cBOWCTBA OPraHuYecKHUX BelleCcTB 35
Tema 4.1.
Kaaccudukanus, cTpoeHue 1 HOMEHKJIATYPa OPraHu4ecKuX 7
BellleCTB
55 [Ipenmer opranuueckas XUMHUs 1
56 Knaccugukarus opraHnuecKux BEmecTB 1
o7 Teopust cTpoeHUsI OPraHNYECKUX BELIECTB 1
58 W3omepust 1 HOMEHKIIAaTypa 1
59 [IpaxTueckoe 3anarue Nell «CocTaBieHue CTpyKTYpHBIX (GOpMyIT 1
OPraHWYECKUX COEINHEHUID)
60-61 [Mpaktuyeckoe 3ansTue Nel2 «Pemenne 3a1a4 Ha BBIBOJ (popMy
2
OpPraHUYECKUX BEIIECTBY»
Tema 4.2. 17
CBoJlicTBa OPraHuYecKUX COCAMHEHHU I
62 Peakiuy B opraHMYeCKON XUMUH 1
63-64 [IpenensHBIC YrIIEBOAOPOIBI 2
65-66 DTUIICHOBBIE YTIIEBOI0POIBI 5
67 ATIeTUIIEHOBBIE YTIJIEBOIOPOIbI 1
68 JIueHOoBBIE YIIIEBOIOPOIBI 1
69 ApomaTHYeCKHe yriaeBOI0POIbI
1
70 CrupThl 1
71 denon 1
72 Anbaeruasl 1
73 KapOoHoBBIE KUCTOTHI 1
74 CrnosxHble 3(UpPBI , JKUPBI 1
75 AMUHBI 1
76 AMUHOKHUCIOTBI 1
77 benku 1
78 [Ipaktuyeckoe 3ansaTHe Nel3 «I'eHeTnueckas CBA3b OPraHUUYECKUX 1
COCIMHEHUIN»
Tema 4.3.
Opranuyeckne BelecTBA B KU3HeeATEIbHOCTH YeJ0OBeKa. 10
IIpou3BoACTBO U NpUMMEHEeHHe OPraHMYeCKHX BellleCTB B
NPOMBIILIEHHOCTH
79 [IpupoaHble ICTOYHUKH YTIEBOAOPOIOB




80

[TpumeneHne mpoAyKTOB nepepaboTku HepTH HAa 0OBEKTaX 1
81 KEJEe3HOIOPOKHOTO TPAHCIOPTa 1
82 buonoruueckas poib 6eIKOB 1
83 Buonornyeckas posib HyKJICHHOBBIX KUCIOT 1
84 Buonornyeckas posb yriieBoioB 1
85 Buonornyeckas posb KHPOB 1
86 [Momumepsr 1
87-88 KonTtponsHast padora 3 9
Paszpen S.Kunernuyeckue ¥ TepMOAMHAMHYECKHE
3aKOHOMEPHOCTH MPOTEeKAHUS XUMHYECKHX peaKkuuii 6
Tema 5.1.
Kunernuyeckue 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHX 3
peakuuii
87 CKOpOCTh XUMHUYECKHX PEaKITHi 1
88 Karamm3 1
89 [Mpaktudeckoe 3ansaTre Nel4 «OmnpeneneHne 3aBUCHMOCTH CKOPOCTH 1
pEaKIHy OT KOHIICHTPAIIMU PEarupyroNuX BEIIECTBY
Tema 5.2. TepMoanHaMmuyecKue 3aKOHOMEPHOCTH MPOTEKAHUSA 3
XMMHYEeCKUX peakumii. PABHOBecHe XUMHYECKUX PeaKIUH
90 TennoBoit 3 PEeKT XUMHUIECKUX peaKIuit 1
91 XHUMHYECKOE paBHOBECHE
92 [IpakTuueckoe 3anstue NelS «M3ydeHue BIUSHUS pa3IMYHBIX 1
(hakTOpPOB Ha CMEIICHUE XUMHYECKOTO PAaBHOBECHS
Pa3znen 6. PacTBopbl. AucnepcHblie cUCTEMBbI 7
Tema 6.1 PacTBOpPBI M JUCHIEPCHBIE CHCTEMbI 4
93 HctunHBIE pacTBOPHI 1
94 MaccoBasi J10Jis1 paCTBOPEHHOTO BEIIECTBA 1
95 JlucniepcHbIE CHCTEMBI 1
96 [Ipaktuyeckoe 3ansTre Nel6 «Penienue 3a1a4 Ha pacTBOPBD» 1
Tema 6.2. UcciaenoBanue 3
CBOWCTB IUCIEPCHBIX CHCTEM /IS MX WAeHTH(UKATNT
97 Jlaboparopnas pabota Ne3 «[IpuroroBieHue pacTBOpOB» 1
98-99 KonTtponsHas pabora 4
2
Pazgesn 7. Xumus B ObITY M IPOU3BOACTBEHHOM NeATEIbHOCTH 8
yeJ0BeKa
95 [Ipaktnyeckoe 3ansTre Nel7 «Xumus B npodeccumn» 1
96 [Ipaktnyeckoe 3ansTHE Ne 18 «PoJib HEOPraHNYECKUX BEIIECTB B 1
IPOU3BOICTBEHHOH /1S TEILHOCTI
97 [Ipaktuyeckoe 3ansTe Ne 19 «Poisib HEOpraHMYECKUX BEIECTB B




KH3HH 4YCIJIOBCKa»

98 [MpakTuaeckoe 3anatue Ne2() «PoJib OpraHMYECKUX BEIIECTB B
YKU3HU YEJIOBEKay
99 [MpakTaeckoe 3anatue Ne21 «Poib OpraHMYecKux BEIISCTB B
IIPOU3BOJICTBEHHOM ESTEIBHOCTI
100 [Ipaktuyeckoe 3ausTHe No22 «DKonoruueckas 6€301acHOCTb
MOCIIEICTBUI OBITOBOM ¥ IMTPOU3BOJICTBEHHOH JIEATEIHHOCTH
YeJI0BeKa Ha 00BEKTaX KeJIE3HOIOPOIKHOTO TPAHCIIOPTA
111-112 | O6oOmeHre U MOBTOPEHUE Kypca XUMUHU
113-114 | InddepeHunpoBaHHbIii 3a4eT




3.YCJOBUS PEAJIN3AIIMA ITIPOTPAMMbBI YYEBHOM JUCHUILJINHBI

3.1. MartepuanbHO-TEeXHHUECKOE 00ECTICUeHUE.

- KOMIUIEKT yYeHUYeCKor MeOenn Ha 26 mocag0oYHbIX MECT;

- KOMILIEKT MeOemu IpCriogaBaTeiisd Ha IHOCB.I[O‘-IHOG MCECTO,

- mKad- 2;
-y4eHHU4eC

Kast mocka — 1;

-3KpaH — 1;

-npoekrop — 1;

-MHTEpaKTUBHAs J0cKa -1;

-KoMmIIbroTep -1;

-TIPUHTEP
-TaOJIUIIBI

_ 11
-6 miT.,

-XHUMHUYECKUN BBITSKHOM mkad — 1 mT.,

- llItatuB naboparopHblil XuMUYecKuii-15 mT;
- HaGop wamek [lerpu- 15 mir;

- HaGop mHCTpYMEHTOB MpenapoBabHBIX -5 MIT;

- JIoxKka Ju1s C)KMraHus BEIEeCTB — 2 IIT.; - ----- cTynka ¢apgopoBas ¢ necTukom-15;

- Habop 6aHOK, CKIISTHOK, (DJTAKOHOB JIJIsI XpaHEHUSI TBEP/IBIX PEAKTHBOB;

- CrimproB

Ka ¥ roprouee s He€-15 mT;

- @unpTpoBanbHas Oymara (50 mit.);

- KoMIIIeKkThl XUMHUYECKUX peakTuBOB — 10mT.,

-KoMIJIeKTBI KOJUTEKIIUH -5 IIIT.

3.2. UudopmarmornHoe oOecrieueHne peaan3aiiy MporpaMMBI.

OcHoBHble ucTounuku (ON):

Ne i/

HaumenoBanue

ABTOD

onil

Xumust s npodeccuit u
CHEIHATbHOCTEH TEXHUYECKOTO
npobuIs: y4eOHUK

O.C. TI'abpuernsi,
N.T". OctpoymoB

M.: 2019

JlonoauuTtenbHbie ucrounnku (JIM):

Ne n/m HaumenoBanue ABTOD
W 1 XuMusd B TecTax, 3ajadax u ["a6puensu O.C. «Axagemus» M.: 2019
YIPAKHEHUSAX JIpicoB I'.T'.
[IpakTukym: ydeOHOe mocobue I"abpuensa O.C., «Axagemus» M.:
Octpoymos I.T"., 2018
a2 Cnanxos C.A.,
Hopodeera H.M.
Xumusa mna mnpodeccuit u M.: 2019
CIIEIIMAIbHOCTEH COI[HAILHO-
i3 HKOHOMHYECKOTO U T'yMaHUTapHOTO Ta6puensz  O.C.
npoduiieii: yueOHHUK
T 4 Xumus: 3a1auu U ypaKHEHHUs Epoxin 10.M. M.: 2019
M 5 )((ZIZ(;EIP{IMK TECTOBBIX 3aJaHUN 110 Epoxun FO.M «Axanemus», 2018
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4. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YYEBHOMN AV CHUIJIAHBI.

KoHTpob 1 o1IeHKa pe3ylIbTaTOB O0yIEHUS OCYIIECTBIISETCS B MPOIIECCE TPOBEACHUS MPAKTUICCKIX
3aHSTHIA U JTA0OPATOPHBIX padOT, TECTUPOBAHMSI, & TAK)KE BBITIOJHEHUS O00YJIAIOIIMMHUCS HHIUBUIYATHHBIX
3a/IaHUM, POEKTOB, UCCIIEIOBaHUN. Pe3ynbTaThl 00y4eHHs OMPENIENSIOT, YTO 00YHArOIINECs AOJIKHBI 3HATD,
IMOHUMATb U ACMOHCTPHUPOBATH IO 3aBECPIICHUU U3YYCHHA AUCLHUILINHBI.

Jnst hopMUpOBaHHS, KOHTPOJISI U OIICHKH PE3yJIbTaTOB OCBOCHUS YI€OHOW JUCIUIUINHBI UCTIONB3YeTCS
CUCTEMA OLEHOYHBIX MEPOIPUATHUH,

OPEJCTaBISIIOMAass COOOM KOMIUIEKC Y4YEOHBIX MEpONPUSATHH,

COTJIaCOBAHHBIX C pe3yapTaTaMu 00ydyeHus u chopmynaupoBaHHbIX ¢ yderom ®I'OC CO0 (mpeamerHbie

pesynbTaThl o guciuiuinie) u @I'OCCIIO.

/ Paznea / Tema PesyabTaT 00yuenus OueHo4yHbIe MePONIPUSTHS OK
DopMyJHpPOBATH
Pazgen 1. QOcHoBbI PMyTHp
0a30Bble MOHSATHUS U
CTPOEHUS BellecTBa
3aKOHbI XMMHH
1.1.Ctpoenne  aromoB | COCTaBIsATH XUMUYECKUE OK 01
XMMHUYECKHX 51eMeHTOB | GopMynsl coequuenuii 8 | 1.CaMocTosTenbHas pabora:
¥ TPHUPOJA XUMHUYECKOH | COOTBETCTBUH CO «OCHOBHbIE 3aKOHBI 1 IOHATHSA
XUMUI.
CBSI3U CTETEHbIO OKUCIICHUS
2.IIpakTrdeckoe 3aHATHE:
XUMHYECKUX DJIEMEHTOB,
«CocraBieHue IEKTPOHHO -
HMCXOJIAl M3 BAIGHTHOCTH M | rpadypueckux GopMyl»
ANEKTPOOTPHUIATENEHOCTD
1.2 .Tlepuonnueckuii XapakTepu3oBaTh [IpakTrueckue 3aHATHS: OK 01
3akoH W Tabmuma J[.W. | xumuyeckue 3neMeHThI B 1.«3akOHOMEPHOCTH H3MCHEHHS OK 02
MeHnneneesa COOTBETCTBUH C HX CBOUCTB B I'PYIIIC W IICPHOICH .
2.«/laTh XapaKTepUCTUKY
MOJIOKEHHUEM B
. MeTaJljlaM ¥ HeMeTasllaM,
NEPUONUECKON CUCTEME
pHOA UCIOJIb3YEMbIM Ha XK/J1
XUMHUYECKUX JIEMEHTOB TpaHCIIOpTE»
.M. MengeneeBa
CocrtaBasath ypaBHeHusi | KonTpoabHasi padora «Ctpoenne
Pa3pen 2. Xumnueckue yp p P P
eaKIHI U CXeMbl XUMHYEeCKHX BelllecTBA U XUMHYeCKHe
P peakuuii peakuumn»
2.1. Tunbl XUMUYECKUX CocraBiATh peakuuu IIpakTnyeckue 3aHsATUA: OK 01
peaKHI/Iﬁ COCIUHCHHUA, PA3JIOKCHUA, 1. ((Baﬂaqﬂ Ha COCTAaBJICHUE
oOMeHa, 3aMeIleHus, ypaBHEHH peaKiHii:
OKUCITUTEIBHO-
- CO€IMHEHUS, 3aMEeIlIeHMS,
BOCCTAHOBUTEIIbHBIE
pas3ioxeHus, ooOMeHa»
pEeaKkUUy U peaKkiuu
2. «OKUCIUTENHHO--
KOMIUIEKCO0Opa30oBaHus
(Ha puMepe BOCCTAHOBUTEJIbHBIX PEAKIINM C
THAPOKCOKOMILIEKCOB HUCIIOJIb30BAaHUEM METOJa
QATIOMHUHUS ¥ [IMHKA) C ANEKTPOHHOTO OasiaHcay
y4acTuem 3. «3amaun Ha XUMUUYECKOE




HCOPraHNM4YCCKUX BCIICCTB

paBHOBECHE»
4. «3amauu Ha pacyeT
KOJIMYECTBEHHBIX XapaKTEPUCTUK
IPOJYKTA PEAKIIUN COEUHEHNS;
MaccoBOH Wi 00BEMHOM JJ0TH
BBIXO/1a ITPOJYKTa PEAKIIUI
COEIMHEHUS OT TEOPETUUECKU
BO3MOKHOT0; 00OBEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BELIECTB U MPOJAYKTOB
peakuuu; Maccol (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTa
peaxiuu, eciiv OJJHO U3 BELECTB
JTaHO B BUJIE PacTBOPA C
OIIPENIEIICHHON MacCOBOM 101
PacTBOPEHHOTO BEILIECTBA»

5. «DNeKTpOIn3»

2.1.0mexrpomutudeckass | CocTaBiATh ypaBHEHUS 1. IlpakTHueckoe 3aHsATHE: OK 01
JACCOIMAINAS ¥ HOHHBIN XHUMHUYCCKUX PCAKIITNU «3aIaHus Ha COCTaBJICHUE 1K 2.2
obmen MOHHOTO 0OMeHa ¢ MOJIEKY/ISIPHBIX ¥ HOHHBIX PEaKInii
acTHEM
yd C Y4aCTHEM OKCHUJOB, KHCIIOT,
HEOPraHMYECKHUX BEIECTB . .
OCHOBAHUH U COJIEH, HOHHBIX
peaKuuii THAPOIN3a COJIEH,
YCTaHOBJIEHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI»
2. JIaboparopnas padota «Peakiuun
TUAPOIIN3a»
Pa3nen 3. Crpoenue u HccaenoBatb crpoenne u | KonrpoabHas padora «CoiicTBa
cBOlicTBa CBONiCTBA HEOPraHW4eCKHX BelecTB)
HEOPraHU4eCKHX HEOPraHu4eCcKHX
BeIEeCTB BeIECTB
3.1.Knaccudukanus, Knaccudumuponats 1. Tect «Homenknatypa u OK 01
HOMCHKIJIaTypa U HCOPraHUYCCKUC Ha3BaHVE HEOPraHUYECKUX

CTPOCHHC
HCOPraHu4CCKHUX
BCIICCTB

BEIICCTBA B COOTBCTCTBHUU
C UX CTPOCHHUEM

BEIIECTB UCXOJIS M3 UX
XUMUYECKOH (POPMYIIBI.

2. 3ajauu Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
JJeMeHTa (COeTMHEHHUSI) B
MoOJIeKyIe (CMecH).

3. [IpakTuyeckue 3agaHus MO
KJIacCU(pHUKAIIUU, HOMEHKIIAType U
XUMHYECKUM (hopmymnam
HEOPraHMYECKUX BEIIEeCTB

Pa3JIMYHbIX KJIACCOB.




3.2.OU3HKO-XUMHUYCCKHE | Y CTaHABIUBATh 1. Tect: «CBoiicTBa OK 01
CBOMCTBA 3aBUCUMOCTH (pu3KKO- | HeopraHMUECKUX COETMHEHHI. OK 02
HEOPraHMYeCKUX XUMHUYECKHUX CBOMCTB [K 2.2
2.3a1aHus Ha COCTABJICHUE
BEIIIECTB HEOPraHMYECKUX BEIECTB
OT CTPOGHHS aTOMOB W ypaBHEHUN XUMUYECKUX PEAKIUH C
MOJICKY, a Takxke Tuma | YIACTHEM HPOCTHIX U CIOKHbIX
KPUCTAUTMYECKO N HEOPraHNYCCKUX BEIICCTB:
pereTku OKCHJIOB METAJIJIOB, HEMETAJIIOB B
aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(POTEPHBIX
TUIPOKCHUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUSI.
3. IIpakTuKO-OpUEHTHPOBAHHBIC
TEOPETHUYECKUE 3a/IJaHUs Ha
CBOWCTBA M MOJTYYECHUE
HEOPraHUYECKHUX BEIECTB.
JlaGopaTtopnast pabora «CBoiicTBa
METAJJIOB M HEMETAJIJIOB
3.3.IIpon3BocTBO 1.dpoHTaANBHEIH O K 01
p a XapakTepu3oBaTh POHTAT ompoc OK 0
HEOPraHUYeCKUX OK 02
OCHOBHBIE CTIOCOOBI
BEIIECTB.
MOJIYYCHUSI METAJJIOB
Pa3nen 4. Ctpoenue u HccaenoBarb crpoenue u | KonrpoabHas padora «CtpoeHue
CBOMCTBA CBOMCTBA OPraHMYEeCKUX | M CBOMCTBA OPraHM4YeCKHX
OpPraHuYecKux BeIeCcTB BelecTB»
BelllecTB
4.1 .Knaccudukanms, Knaccudumuponats 1. 3agaHus Ha COCTaBJIICHUE OK 01
CTPOCHHC U OpPraHnu4YcCKHUC BCUICCTBA B | Ha3BAHUN OpraHUYEeCKuX
HOMEHKJIaTypa COOTBETCTBUHM C UX COE/IMHEHHH 110 TPUBUANLHOH HITH
OPraHMYeCKUX BEIIECTB | CTPOCHUEM N .
MEXKIYHAPOJHON CUCTEMATUUYECKOU
HOMEHKJIATypE.
2. 3agaHus Ha COCTABJICHUE
TIOJIHBIX U COKpPAIIEHHBIX
CTPYKTYPHBIX OpMyIT
OPraHMYEeCKUX BEIIECTB OTJAEIbHBIX
KJIaCCOB.
3aiauu Ha omnpeIeIeHUe
npocteiniel GopmMyIbl
OPraHnYeCcKOW MOJIEKYJIbI, HCXOAS
U3 DIIEMEHTHOTO cocTaBa (B %).
4.2.CBolicTBa YcTaHaBiauBaTh 1. 3agaHus Ha COCTaBJICHHE OK 01
OpraHUYECKUX 3aBUCHUMOCTH (DU3HUKO- YpPaBHEHUI XUMHYECKUX PEAKIMHI C OK 02
COEIMHEHUI XHUMHUYECKHUX CBONCTB

OpraHU4YC€CKUX BCIIECCTB OT

Y4aCTUECM OPraHUYCCKUX BCIICCTB

Ha OCHOBAaHHH HUX COCTaBa U




CTPOCHHA MOJICKYIJI

CTPOCHHUSL.

2.3amanus Ha COCTaBJICHUE
YPaBHEHUN XMMHUUYECKUX PEAKLIHIA,
WUTIOCTPUPYIOIIUX XUMUUYECKHE

CBOIICTBa

3. PacuerHble 3a1a4u 110
YPaBHEHUSIM PEAKLUN C yHaCTUEM

OpraHn4YCCKUX BCHICCTB.

O6ocHoBbIBaTh 3HaueHue | [IpakTuko-opueHTHpOBaHHbBIE OK 01
4.3.0Oprannydeckue OK 02
U IpUMEHEHNE 3a/laHus IO COCTABJICHUIO
BEI[ECTBA B 3
KI3HEICATENbHOCTH OpraHMYECKUX BEIIECTB B | XMMHUYECKUX PEAKIMH C yJaCTHEM
4eJI0BeKa. OBITOBOM U OpraHUYECKUX BEILECTB,
[IpousBocTBO U MIPOU3BO/ICTBEHHON UCIOJIb3YEMBIX JUISl UX
IPUMEHEHHE JESATEIbHOCTH YEJIOBEKA uaeHTU(GUKaK B OBITY U
OPraHMvCCKUX BEIICCTB | yx hu3MKO-XMMHUYECKAMH | MIPOMBIIIEHHOCTH.
B IIPOMBIIILJIEHHOCTH .
CBOMCTBaMH
Pa3znea S. HccaenoBarnb KontpoabHnas padora «CkopocThb
Kuneruveckue u PaBHOBeCHE U CKOPOCTh | XMMHU4Y€CKOH peakuuu 1
TepMOJAMHAMMYEC KHe | XMMHYECKHUX peaKkuui XMMHYecKoe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUs
XUMHYECKHX peaKIuid
5.1.Kunernueckue Uccnenosats BiaustHIE 1. Pewenne 3a1ad : OK 01
3aKOHOMEPHOCTH KOHIEHTPALIUKU OK 02
- «OnpenencHue 3aBUCUMOCTH
IIPOTEKAHUS earu UX BEIECTB U
p . p pyrot Hl CKOPOCTH PEaKIMH OT
XMUMHWYECKUX PEeaKIUn TEMIIEPATYPBI HA CKOPOCTh
: KOHIEHTPALUU PEArupyroInX
XMUMHMYECKUX PEaKLIUN )
BELIECTBY;
- «Onpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKLMH OT
TEMIIEPATYPBD».
5.2. Tepmonunamuueckue | Mccnenosars BiIusHuE 1. 3ajaun Ha PacyETH! TEIUIOBBIX
3aKOHOMCPHOCTH HN3MCHCHUA KOHLCHTPAIUH 3(1)(1)6KTOB XUMHNUYECKUX peaKqu/'I u
IIPOTEKAHHUS BEIIECTB, PEAKIMH CPE/IBL | grneneneHue THIIA PEAKIUH (110
XMUMHUYECKUX PEaKLUi. Y TEMIIEpaTypbl Ha
peakl patyp TerioBoMy 3G (deKTy: 3K30- U
PaBHoBecue CMEILIEHHE XUMHYECKOTO
. SH/I0TEPMHUUECKUE).
XMUMHMUYECKUX pPEeaKLUn paBHOBECHS
2.Pemienue 3an1a4 Ha TeEMy:
«M3yueHne BIUSHUS pa3IMYHbIX
(akTOpOB Ha CMEIIEHUE
XMMHYECKOTO PaBHOBECHSD.
Paznexn 6. PacTtBopsl. HccaenoBarnb KontpoabsHas padora no reme
I[]x[cr[epc]-u,]e CHUCTEMBbI AUCIIEPCHBIC CUCTEMbI «I[ncnepcm,le CUCTEMBD»
6.1./lucniepcublie Pasnuuars ucTHHHBIE 1. 3ajaun Ha MPUTOTOBIIEHUE OK 01




CHCTEMBI U (paKTOPbI KX | pACTBOPHI, KOJUIOUHBIE pacTBOpOB. OK 02
YCTOWYUBOCTH pacTBOPLL U 2. IIpakTHKO-OpUEHTHPOBAHHBIE
rpy0oucnepcHbie pacueTHbI€ 3a/1aHus Ha
CHUCTEMBI HAa OCHOBE JUCIIEPCHBIE CUCTEMBI,
XMUMHUYECKOTO UCTIOJIb3yeMbIe B OBITOBOM U
JKCIIEPUMEHTA IIPOU3BOJICTBEHHOM JESITEIbHOCTH
YeJI0BEKa.
Hccnenosate (pusuko - OK 01
6.2.MccnenoBanue ¢ . Jlaboparopuas paboTa (Ha BEIOOD): K 2.2
. XMMHUYECKUE CBOMCTBA .
CBOJCTB JIUCIIEPCHBIX - [IpuroToBiieHue pacTBOPOB;
pa3IUYHbIX BUJIOB
CUCTEM
JUCIIEPCHBIX CUCTEM
OK 01

Paznen 7. Xumus B
ObITY H
NMPOU3BOJACTBEHHOI
JAesITeJIbHOCTH
Yyeji0BeKa

CooOuieHus u npeseHTanuu (c
ydeToM Oyyiei
poeCCHOHAIBHON e TETHHOCTH )
Bo3moxubie Tembl: «Bausaue
YKEJIE3HOJOPOKHOTO TPAHCIIOPTA Ha

OKPYXKAIOIIYIO CPETy».
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