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1. OBIIAS XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT' PAMMBI
OBIIIEOBPA3OBATEJBbHOMN JUCHUILIAHBI «XUMUS»

1.1. MecTo AucUMILVIMHBI B CTPYKTYpe OCHOBHOW NpodeccHoHAIbHON 00pa3oBaTeIbHOM
NPOrpamMmblI

Oo6meobpazoBarenbHas auciumiuHa OVY]J[.09 «Xumus» sBisiercs 00s3aTEIIBHON YacThIO
0011e00pa3oBaTeIbHOr0 MUKJIa 00pazoBaTebHON Tporpammel B cooTBeTcTBuu ¢ OI'OC CIIO mo
CIELUAIbHOCTH.

Tpy1oeMKOCTh TUCHMITIMHBI « XUMHsD» Ha 0a30BOM YpOBHE COCTaBIISET 72 4yaca, U3 KOTOPBIX
64 vaca — 0a30BbIi MOYJIb (6 pasaenoB) u 8 yacoB — MpuKIaaHOW MOy (1 pasaen), BKIOYArOIIU I
IIPAKTUKO-OPUEHTHUPOBAHHOE COJIEpKAHUE KOHKPETHON MPO(ecCuu UiH CIIELHATbHOCTH.

[IpuknanHoil Moy BKIKOYAET OAUH pas3aei. Paznen 7 «Xumus B ObITY U MIPOU3BOJICTBEHHON
JESITeTbHOCTH YEIIOBEKA» PeaTu3yeTcs Ui BCeX CIEeNHaIbHOCTEH Ha MaTephalie KeHCOB, CBI3aHHBIX
C DKOJIOTMYECKOH 0e30MacHOCTbI0 M OLEHKOW MOCIeACTBUM OBITOBOM M IPOM3BOJCTBEHHOM
JesITeIbHOCTH, TI0 OTPACISIM Oyayliel npodecCHOHAIbHOM 1eATEIbHOCTH 00yYarOLIXCs.

1.2. llesu ¥ NJIAaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS JHCHHILIHHBI

1.2.1. Heau u 3a0a49i TUCHUILIAHBI

dopmupoBaHUe y 00y4aIOIUXCs MPEJICTABICHHUS O XUMHUUECKOM COCTABIIAIOLIEH eCTeCTBEHHO-
Hay4yHOM KapTUHBl MHUpa KaK OCHOBBI HPUHATHUS PEIICHUN B JKU3HEHHBIX U IPOM3BOJICTBEHHBIX
CUTYyalUsiX, OTBETCTBEHHOTO ITOBE/ICHUS B IPUPOTHON CpeIe.

3agaum AUCHUILVIMHBI:

1) cdhopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX IPOLIECCOB M
SABJICHUM B OKpYy’Karolled cpezae, ILEJOCTHOW HAay4dHOM KapTHHBI MHpPA, B3aUMOCBA3M U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJSTH (OPMYJIBI HEOPraHUYECKHMX M OPraHMYeCKHX BEIIECTB,
YPaBHEHMsS XHMHYECKHUX pPEaKUUH, OOBACHATh MX CMBICI, HWHTEPIPETHPOBATH PE3yJIbTaThI
XUMHAYECKHX IKCIIEPHMEHTOB,

3) chopmupoBaTh HAaBBIKM TMPOBEICHUS TMPOCTEHIIMX XHUMHUYECKAX OKCIECPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ cOOMI0eHNEM MpaBUil 0€30MacHOro OOpalleHHsl ¢ BEUIECTBAMM U J1a00paTOpHBIM
000py/I0BaHUEM;

4) pa3BUTh YMCHHUS HCIOJIb30BaTh HWHQPOPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3InYHbIX
HCTOYHHKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCH AEATEIBHOCTH M XUMHUYECKHX
MPUPOJIHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) copmupoBaTh MOHMMaHHE 3HAYUMOCTH IOCTH)KEHHH XMMHYECKOW HAyKH M TEXHOJOTUH
JUISL Pa3BUTHUS COLMAIEHON U IPOU3BOACTBEHHOH cdep.

1.2.2. TlnaHupyemble pe3y/bTaThbl OCBOEHHs 0011e00pa30BaTe/bHON JUCHUILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue npeaMeT uMmeeT rpu popmupoanuu 1 pazsutun OK 01, OK02, OK 03, OK
04, OK 05, OK 06, OK 07.

YueOHbIN MpeaMET T0HKEH CIIOCOOCTBOBATH PA3BUTHIO JIMYHOCTHBIX pe3ynbTratoB JIP 1, JIP
2, JIP 3 u JIP 4, B cootBerctBuu ¢ IIporpammoii Bocmuranus oOyuaromuxcss AHO «ITOO»
«DuHAHCOBO-IKOHOMUYECKHUH KOJUIek» 1o cneruanbHoctr 09.07.02 MHbOpMaOHHBIE CUCTEMBI U
MIPOrpaMMHUpPOBAHUE



Konsbl

HnannpyeMLIe pe3yabTaThbl OCBOCHUA TUCHUIIIMHBI BKJIIOYAIOT:

pe3yJbTaToB

JIP JIMYHOCTHBIE Pe3yJbTaThI

JP1 Oco3Hanue 00y4aromUMUCS POCCUHCKON T'pa)XTaHCKOW HICHTUYHOCTH, MATPUOTHU3M,
YBa)XXCHHE K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTHU Iepel PonnHoM, roproctu 3a
CBOM Kpa#, cBow PoauHy, mponuioe M HacTosllee MHOTIOHAMOHAJIBHOIO HapoAa
Poccun, yBaxkeHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH)

JIP 2 I'0TOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEICIICHUIO B TOM YHCIIE
caMo00pa30BaHUIO, Ha TPOTHKECHUM BCEH JKU3HU; CO3HATEIbHOE OTHOUICHHE K
HENpepbIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIEHIHOM MpodecCHOHAIbHOW U
0OLIECTBEHHOM JEATEIbHOCTU

JIP 3 Hanuune motuBanuu Kk 00y4eHHUIO U IMYHOCTHOMY Pa3BUTHIO.

JIP 4 [leneHarpaBieHHOE pa3BUTHE BHYTPEHHEH IMO3ULUU JINYHOCTU HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH HaponoB Poccuiickonn ®enepanuu, HCTOPUYECKUX H
HAllMOHAJIbHO-KYJIBTYPHBIX ~ Tpaaului,  (OpPMUPOBAHHE  CHUCTEMbl  3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX ~ YCTAaHOBOK, AHTUKOPPYNLIUOHHOTO MHUPOBO33pEHUS,
[IPAaBOCO3HAHUS, 3KOJOTHYECKON KYJIBTYpbI, CIIOCOOHOCTU CTABUTh LIEAH U CTPOUTH
YKU3HEHHBIC IIJIaHBI.

Koa u IInanupyemMbie pe3y/ibTaThl 0CBOCHUS AUCHHIIIHHBI

HANMEHOBAHU

e
(popMupyembI Oo0mue JucuuninHapHblie
X

KOMIIETEH I

OK 01. B yacTh TPpy10BOIrO BOCIIMTAHUSA: | - BJIAQJETh CHUCTEMOW XUMHUYECCKHX 3HAHHM,

BriGupats - TOTOBHOCTh K TpPYyAy, OCO3HAHHE | KOTOpash  BKJIIOYAET:  OCHOBOIIOJIATAIOIINE

CHOCOOBI LIEHHOCTH MacCTepPCTBA, | MOHATUA  (XUMHUYECKUH  3JIEMEHT,  aTOM,

peleHus 3a1a4 | Tpy1orooue; SNEKTPOHHAsT 000N0YKa artoma, s-, p-, d-

npodeccMoHan | -  TFOTOBHOCTb K AKTHBHOM | 3JICKTPOHHBIE  OpOMTaId  aToOMOB,  HOH,

BHOU JEATEIbHOCTH TEXHOJIOTMYECKOM H | MOJIEKYJIa, BaJICHTHOCTB,

NESITeTbHOCTH | COL[UAIbHOMN HAIPaBJIEHHOCTH, | AJIEKTPOOTPULIATENILHOCTD, CTETECHb

IIPUMEHUTENbH | CIIOCOOHOCTH UHUIMUPOBATh, | OKUCIEHUS,  XUMHYECKass  CBA3b,  MOJIb,

O K pa3JIMYHBIM | IUIAHUPOBATb M  CaMOCTOATENBHO | MOJIIPHAas ~ Macca, MOJISIPHBIH o0Bewm,

KOHTEKCTaM BBITIOJHATH TAKYIO JIEATEIBHOCTD; YIIepOIHBIN CKeNeT, GYHKIMOHATIbHAS IPYNa,
- UHTEpeC K pa3lM4yHbIM cdepaM | paaukal, nu3oMepus, H30MEpHI,
poeCCUOHATILHOMN IEATENFHOCTH, | TOMOJOIHYECKHI pan, TOMOJIOTH,
OBnagenne YHHBEPCAJLHBLIMH | YTJIE€BOJIOPO/bI, KUCIOPOA- U a30TCOJIEpIKaIIHe
y4eOHbIMH NMO3HABATEJBHBIMH | COCIMHEHUS, OMOJIOTHYECKU aKTUBHBIE
AeHCTBUSIMU: BeulectBa  (YIJIEBOJBL,  JKUPBL,  O€JKM),
a) 0a3oBbIe JIOTHYECKHE | MOHOMEp, TMOJMMEp, CTPYKTYPHOE 3BEHO,
AeficTBUS: BBICOKOMOJIEKYJISIpHbIE COETMHEHUS,

- CaMOCTOATENLHO (OPMYIHUPOBATH
U aKTyaJlu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIICCTBEHHBIN
OpU3HAK WIA  OCHOBAaHUS IS

KpucTajlliIn4eCKad pCUICTKA, TUIIBI XUMHUYCCKUX
peaknuii (OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC,
9K30-U JHJOTEPMHUYECKHE, PEAKIUH HOHHOTO
oOmeHa), pacTBop, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTBHI, AIIEKTPOIUTHICCKAS




CpaBHEHUS,
00001IEeHHS;
- ONpeneNATh LENU JESITEIbHOCTH,
3a/1aBaTh IapaMeTpbl U KPUTEPUU
HX JOCTHKCHUS;

- BBUIBIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paccMaTPUBAEMBIX
SIBJICHUSX;

- BHOCHTH KOPPEKTUBBI B
JIeSITeIIEHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISM,
OIIEHUBATh PHUCKU  MOCIEIACTBHI
JICATCIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIICHUE
MIPU PEUICHUH KU3HEHHBIX MPOOIIeM
0) Oa3zoBble HCCJIEI0BATEIbCKHUE
JeicTBUSA:

- BIaJeTh HaBbIKAMH Yy4yeOHO-
HCCIEA0BATEIBCKOM UM NPOEKTHOU

Knaccupukanum "

JeATENbHOCTH, HaBBIKAMHU
paspernieHus mpooem;

- BBISIBJISITh MPUYUHHO-
CIICICTBEHHBIE CBSI3U u
aKTyaJTU3UPOBATh 3ajady,
BbIJIBUT'aTb THIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTyMEHTBI TUIs
JI0Ka3aTeIhCTBA CBOMX

YTBEPKACHUM, 3a7aBaTh MapaMeTphbl
Y KPUTEPUU PEIICHHUS;

- aHaAIM3HWpPOBATh TOJNyYEHHBIC B
XOJIC PEIICHUS 3a/1a4u Pe3yJIbTaThl,
KPUTHYECKH OIICHHUBATh 1504
JOCTOBEPHOCTh,  IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh IIEPCHOCUTh 3HAaHUSA B
MO3HABATENBHYI0O M TMPAKTUYECKYIO
00J1aCTH KU3HEACITEILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00JIacTeill;

- BBIABHTaTh  HOBBIE  HJEH,
npeiaratb OpPUTHHATbHBIC
MTOJIXOJIbI M PEIICHUS;

- CIIOCOOHOCTH UX UCIOJIb30BAHUS B
MMO03HABATEILHON U COIHAIbHOU
MIPAKTHKE

JUCCOLIMAIUS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKOM pEeaKINH, XUMHUYECKOe
paBHOBEcHE), TEOpPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUS OpraHUYEeCKUX
BEIIIECTB AM. bytneposa, Teopus
ANEKTPOJIUTUYECKON JUCCOLIMALUH,
nepuoauueckuii  3axkoH .M. Mennaeneena,
3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUI SI3BIK XHMUH,
(dakToJIOTHUECKUe CBEIEHUS O CBOWCTBAX,
coCTaBe, MOJTy4E€HUHU u 0e30macHoM

HCIIOJIF30BAaHUM Ba)KHEHIIIHX HCOPraHN4YCCKUX
u OpPraHu4YCCKux BCIICCTB B 6LITy u
HpﬁKTH‘-ICCKOfI JACATCIIBHOCTHU YCIIOBCKA,

- YMCTHb BBIBJIATH XaPAKTCPHBIC IPHU3HAKU H
B3aUMOCBA3b U3YYCHHBIX HOH?ITPIﬁ, IIPUMCHATH
COOTBCTCTBYIOIIIMEC IIOHATUA IIPpU OINHCAHUU
CTPOCHUA U CBOICTB HCOpPraHNM4YCCKUX H
OPraHu4YCCKuX BCIICCTB H HUX npeBpameHI/Iﬁ;
BBISIBJIATh B3aMMOCBSI3b XMMHUUYCCKUX 3HAHHUU C

IIOHATHUAMU n MMpCaACTaBJICHUAMU APyrux
CCTCCTBCHHOHAYYHLIX IPCIAMETOB;
- YMETb HCIIOJIB30BaTh HauMCHOBaHUA

XUMHYECKUX COEAMHEHHUN MEXIYHAPOIHOIO
COI03a TEOPETUYECKOU U NMPUKIAJTHOW XUMHUU U
TPUBHUAJILHBIE Ha3BAaHUS BAXXHEHITUX BEIIECTB
(oTueH,  aneTW/ieH, [HIEepuH, (eHo,
dbopmanibieTu, YKCyCHas KHCIIOTa, TJIUIIMH,
yrapHblii Ta3, YIVIEKUCHIBIA Ta3, aMMUak,
rameHass  W3BeCTb, HeramieHas  W3BeCTbh,
NMUTbEBasT coJa M JIPYyTUX), COCTaBJIATh
(GbopMynbI HEOPTaHMYECKUX W OPTraHUYECKUX
BEILECTB, YPAaBHEHUSI XUMHUYECKUX PEaKIIH,
OOBICHSATH uX CMBICII; MOATBEPKIAThH
XapaKTepHbIE XMMHYECKUE CBOICTBA BELIECTB
COOTBETCTBYIOIIUMH AKCTIEPUMEHTAMH 51
3aMUCsIMU YPaBHEHUN XUMUUECKUX PEAKIIHii;

- yMeThb YyCTaHABJIMBATh MPUHAIIEKHOCTD
M3YUYEHHBIX HEOPraHMYECKUX U OPTaHMYECKHUX
BEIIIECTB K OMPEACICHHBIM KJIacCcaM U TpyIIaM
COEIMHEHUH, XapakTepU30BaTh HX COCTaB HU
BOKHEHIIME CBOWMCTBA; ONPENENSATh BUIBI
XUMHUUYECKHUX CBs3el (KOBaJICHTHAs, HWOHHAas,
MeTaJTn4decKasl, BOJIOPOIHA), THUIIBI
KPUCTAJUTMYECKUX peleToK BEIILIECTB;
KJIacCCU(PUITUPOBATh XUMUUECKHIE PEAKITUH;

- chopMUpOBaThH MPEJCTAaBICHUSA: 0
XHUMHYECKOM COCTaBJIAIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpa, POJIU
XMMHU B TO3HAHWM SIBJICHUH TPUPOJBI, B
(GOpPMUPOBAHMM  MBIIUICHHSI H  KYJIBTYpPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHON T'PaMOTHOCTH,
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HEOOXOAMMOW JUIsI PEIICHUs] TMPaKTUYECKHUX

3a1a4 M OKOJOTMYECKH  0OOCHOBAaHHOT'O
OTHOIIIEHHS K CBOEMY 37I0POBBIO U TPUPOIHOM
cpene;

- YMEThb MpPOBOJAUTH pacueTbl MO0 XMMHUYECKUM
dopMynaM M ypaBHEHHSIM  XUMHUYECKHUX
peakuMii ¢ HCHOJb30BAaHUEM  (PUIUYECKUX
BEJIMYMH, XapaKTepU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCJIOBHUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHUE 3HAHUS JUIsl IPUHATHS PELICHUH B
KOHKPETHBIX AKHU3HEHHBIX CUTYyaLUsIX,
CBS3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM

OK 02.
Hcnonws3oBars
COBPEMEHHBIE
cpeacTBa
TTOMCKa,
aHanusa u
WHTEpIIpEeTaIH
1 “HpOpMAaLIHH
"
MHPOPMAIMOH
HBIE
TEXHOJIOTHH
TSt
BBITIOJTHEHUS
3a1a4
npogeccuoHan
BHOM

NS TeIbHOCTH

B o0jgacTH LEHHOCTH HAy4YHOIO
MO3HAHMA:

- c¢(hOpMHUPOBAHHOCTh
MHPOBO33PEHHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA  HAyKd U
00111€CTBEHHON IIPAKTUKH,
OCHOBAaHHOTO Ha JTAJIOre KYJbTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO
CBOET0 MECTa B IOJIUKYJIbTYPHOM
MHUpE;

- COBEpUICHCTBOBAHUE SI3BIKOBOU WU
YUTATEIBCKON KYJIBTYPBI KaK
CpeAcTBa B3aUMOJICHCTBUS MEXIY
JIIOAbMH U ITIO3HAHUSA MUPA,

- OCO3HaHUE LEHHOCTH Hay4HOM
JCATCIIbHOCTH, T'OTOBHOCTbH
OCYIIECTBIIATh OPOEKTHYI0O U
MCCIIEIOBATEIBCKYIO JICATEIBHOCTD
WHAWBUYaIbHO U B TPYIIIE;

OsBJaagenue YHHMBEPCAJIbHbIMHA
Y4eOHBIMH NMO3HABATEJIbLHBIMH
JIeHCTBUSIMHU:

B) padora ¢ uH(popManme:
- BJIaACTbh HAaBBIKAMH IIOJTYYCHHA

uHboOpMalUMd M3 HCTOYHHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATH  IIOMCK,  aHaJM3,
CHCTEMaTH3ALHIO u
HMHTEPIIPETALIIO uHpopMauu
pa3aMYHbIX  BUAOB U ¢opMm
IIPE/ICTaBIICHMNS;

- CO3JaBaThb TEKCTHl B Pa3JIMYHBIX
dbopMarax C yd4eTOM Ha3HAuYCHUS

nHpopManmu u LEJIEBOH
ayJUTOpuUH, BBIOHpast
ONTUMAJILHYO bopmy

MNPCACTABJICHUSA U BU3YyaJIM3alluN,

- YyMeThb IUIAHUPOBAaTh ¥  BBIMOJHATH
XUMHUYECKUNA  HDKCIEpPUMEHT  (TmpeBpalieHus
OpPraHWYEeCKUX BEIIECTB TMpPHU HArpeBaHUH,
MOJly4eHUE JTUJICHA U M3YUYEHHUE €ro CBOMCTB,
KaueCTBCHHBIC  PEAKIMU Ha  aJbACTUIBI,
Kpaxmall, yYKCYCHYIO KHUCIOTY; JeHaTypauus
OCJIKOB TpHU HArpeBaHWH, IIBETHBIC pPEAKIUU
O€NKOB; MPOBOAUTH PEaKIIMU HOHHOTO OOMEHa,

ONpEeAeNiATh  Cpely  BOJHBIX  pacTBOpPOB,
KayeCTBEHHbIE  peakuuu  Ha  cyibdar-,
KapOOHaT- W XJIOPUJ-aHHOHBI, Ha KaTHUOH

aMMOHHUS; pelIaTh KCIepUMEHTAIbHbIE 337241
no temaM "Meramnel" u "Hemeramisl") B
COOTBETCTBUU  C  TMpaBUIAMU  TEXHUKHU
0€30MacHOCTH TMPHU OOpAIllEeHUH C BEIIECTBAMU
U 71a00paTOPHBIM 00opyi0BaHUEM;
NPEJICTaBIsATh  PE3yJbTaTbl  XUMHUYECKOIO
SKCIIEpUMEHTa B (opMe 3amucH YypaBHEHMM
COOTBETCTBYIOIUX peakiuil u GopMyInupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

- yMeTh  aHAIM3UPOBATh  XUMHYECKYIO
uH(pOpMallMIO, TOJIy4aeMyl0 U3  pa3HbIX
HCTOYHUKOB (CpPE/ICTB MAacCOBOM MH(OpMaIu,
cetb HTEpHET U NIpyTHE);

- BJIaJIeThb OCHOBHBIMHM METOJaMH HAy4YHOI'O
MO3HAHUS BELIECTB W XUMHUYECKHUX SIBICHUN
(HabmofieHne,  HU3MEpPEeHHe,  HKCHEPUMEHT,
MOJIETTUPOBaHUE);

- YMETb MPOBOJAUTH PaCUeThl MO XMMHUYECKHM

dbopMynaM W ypaBHEHUAM  XUMHUYECKUX
peakiuii ¢ HCIOJb30BAaHHEM (PUIUUECKUX
BEJIMYMH, XapaKTePU3YIONINX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCJIOBHSI) Ta30B, KOJUYECTBA
BCIICCTBA, HUCITOJb30BATh CUCTCMHBIC
XUMHYECKHE 3HAHUS /ISl IPUHSATHUS PEIICHUN B
KOHKPCTHBIX KU3HCHHBIX CUTyaluix,

CBA3aHHBIX C BEIIECCTBAMHA U UX IPUMCHCHUEM
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- OlLCHHUBATh
JETUTUMHOCTh ~ MH(pOpMauu, ee
COOTBETCTBHE MPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCIIOJIh30BATh cpezacrTsa
MH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
peleHnu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3aja4 c
cOoOJIFOIEHUEM TpeOOBaHMI
SPrOHOMHMKH, TEXHUKH
0e301acHOCTH, TUTHCHBI,
pecypcocOepekeHrs, TPaBOBBIX U
TUYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BJIaJICTh HABBIKAMHU
pacro3HaBaHMs U 3aIIUTHI
nHbopManuu, THPOPMATMOHHON
0€30MaCHOCTH JINYHOCTH,

JOCTOBCPHOCTD,

OK 04.

Db dexTrBHO
B3aUMOJENCTBO
BaTh U
paborathb B
KOJIJIEKTUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOATCIIBHOCTH u
CaMOOITPECACICHHNIO,
-OBJIaACHUC HaBbIKaMH yqe6Ho-

HCCIIEA0BATENIBCKOM, MPOEKTHON H
COLIMAJIBHOU JEATEIbHOCTH,

OsBJaagenue YHHMBEPCAJIbHbIMHA
KOMMYHUKATHBHBIMHU
JeHCTBUSIMHU:

0) coBMecTHAA JeATeJLHOCTD.

- TOHHMMaTh M  MHCIOJIb30BaTh
IpeuMyllecTBa  KOMaHAHOM U
WHIUBUAYaTbHON pabOTHI;

- TPHUHHAMATh LEIM COBMECTHOU
NeSITEIbHOCTH, OpPraHU30BBIBATH U
KOOpAUHUPOBATh JEHCTBUS IO €€
JNOCTUKEHHUIO:  COCTaBJIATH  IUIaH
JNEUCTBUN, pacIpeneisaTs pPoiIu C
y4€TOM  MHEHHMH  y4YacTHUKOB
00CyX/1aTh pe3yIbTaThI
COBMECTHOI paboThI;

- KOOPJIMHHUPOBAaTh M BBINOJIHATH
paboTy B YCIOBHUSIX pEalbHOTO,

BHUPTYaJIbHOTO u
KOMOMHHMPOBaHHOTO
B3aMMOJIEHCTBUS;

- OCYILECTBIIATh [IO3UTHUBHOE
CTpaTernyeckoe  IMOBEACHUE B

Pa3JIMUIHBIX CUTYyalUsX, IMPOABIATH
TBOPYECTBO M BOOOpPaKEHHE, OBITH
NHUIIUATUBHBIM

Osaanenue YHUBePCATbHBIMH

- yMeTb IUIAHUPOBATb U  BBIIOJIHATH
XUMHUYECKMH  SKCIEPUMEHT  (IIpeBpalleHHs
OpraHMYECKHUX BEIIECTB I[P HarpeBaHHH,
MOJIyYeHHE 3TUJIEHA U U3YUYEHUE €ro CBOIMCTB,
KaueCTBEHHbIE  peakUWW Ha  albJETH]IbI,
KpaxMaJl, YKCYCHYIO KHUCIIOTY; JeHaTypalus
OENKOB TpU HarpeBaHUU, IBETHBIE peaKlIUu

6CJ'IKOB; NpOBOAUTH PCAKIIUN MOHHOI'O O6MeHa,

ONpeNeNnsaTh Cpely  BOJHBIX  pacTBOpPOB,
KayecTBEHHbIE  peakIuu  Ha  cyibdar-,
KapOOHaT- W XJIOPUJ-aHHOHBI, Ha KaTHUOH

aMMOHMSI; peIIaTh HKCIEPUMEHTAIbHbIC 33/1a4H
no temaM "Meramnel" u "Hemeramisl") B
COOTBETCTBMM €  MpaBUJIAMH  TEXHHUKH
0€30MacHOCTH MPHU OOpAIllEHUH C BEIIECTBAMU
" 71a00paTOPHBIM 000py10BaHUEM;
NPEJCTAaBIATh  PE3yNbTaThl  XUMHYECKOTO
JKCIEpUMEHTa B (hopMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX peaKkiuii U GopMyInpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB




PEryjassTUBHBIMUA JeHCTBUAMU:

) MpUHSTHE Ccedsi W  JPYrux
JIIOeH:

- IPUHUMATh MOTUBBI U ApIyMEHTBI
IpYrux  JIIOAEM  [pU  aHAIM3e

Pe3yJIbTaTOB JIEATEILHOCTH;

- TPU3HABATh CBOE IMPABO M IPaBO
JPYTHX JIFOJICH HA OIITNOKH;

- pa3BHBaTh CIOCOOHOCTH TOHUMATh
MUD C TTO3UIUH IPYTOTO YEIIOBEKA;

OK 07.
ConencTBoBaTh
COXpPaHEHHUIO
OKPY’KaroIlen
cpenpl,
pecypcocOepex
€HHUIO,
MIPUMEHSTh
3HAHUS 00
W3MEHEHHUH
KJIMMATa,
MIPUHLIUTIBI
OepeIKITMBOTO
MIPOU3BOJICTBA,
3¢ deKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYyaIHUAX

B 06s1acTH 3K0/10THYECKOT0
BOCIIUTAHUS:

- c¢(hOpMHUPOBAHHOCTh
9KOJIOTMYECKOM KYJIBTYPBI,
IIOHUMAHHUC BJIUAHUA COLUAJIBHO-
YKOHOMHYECKUX  IPOIECCOB  Ha

COCTOSIHUE IIPUPOIHOMN u
COIMAJILHOW  Cpelbl, OCO3HAHHUE
rI100ATEHOTO Xapakrepa

IKOJIOTHUYECKHX MPOOJIeM;

- IUIAHUPOBAHUE U OCYUIECTBIICHHE
JEUCTBUN B OKpY>Karolel cpene Ha
OCHOBE 3HaHHs LIEJIEN YCTOMYMBOTO
pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEINpUATHE JICUCTBUH,
MPUHOCSIIMX Bpel OKpYKarouen
cpene;

- YMEHHE MPOTHO3UPOBATH
HEONaronpusITHBIE HKOJIOTUYECKUE
MOCTEACTBUS  MPEATPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- paclIMpEHHE ONbITA IEATETBHOCTH
AKOJIOTUYECKOW HANIPaBJIEHHOCTH;

- OBJIaJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEI0BATENIbCKOW, IPOCKTHOM U
COLIMAJIBHOM AEATENbHOCTH;

- chopMUpOBaThH MpeACTABICHHUS: 0
XUMUYECKOU COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpa, POJIU
XUMHUM B TIO3HAHWHU SIBJICHUW NPUPOJIbI, B
(GOpMHUPOBAHMHM  MBIIUICHUST U KYJbTYpPbI
JUYHOCTH, €€ (DYHKIHOHAIBHON I'PaMOTHOCTH,
HEOOXOAMMOM JUIsl PEIICHHS TMPAKTHUYECKUX
3aJa4 M DKOJOTMYECKH  OOOCHOBAHHOIO
OTHOIIICHUS K CBOEMY 37I0POBBIO M TIPUPOTHOM
cpene;

- yMeTh COOJIOJaTh TMpPaBHJIa HKOJIOTHYECKU
[[eeco00pa3HOro MOBEIEHUs B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAaHECHUS
CBOErO 370pOBbS M OKPY’KaOIIEW MPUPOJAHOU
Cpebl; YYUTHIBATh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIE OPraHU3Mbl ONPEJEICHHBIX BEIIECTB,
MOHUMAsi CMBICT TIOKa3aTess MpeiesbHON
JIOITyCTUMOW KOHIIEHTPALlUX




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOMN JUCIHUAILIAHBI

«XNUMUS»

2.1. O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThl

Buna yueoHoii padoTbi

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPAMMBbI M CHUTINHBI 72
B T.4.

OcHoBHOE cojiep:KaHue 64
BT. 4.

TEOpEeTUYECKOe 00yUYeHHE 30
[PaKTUYECKUE 3aHATUSL 24
1abopaTOpPHBIE 3aHATHUS 10
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lepP KaHue (cogepKaHue 6
NMPHUKJIATHOTO0 MOLYJIs1)

BT. U..

TEOpeTHIeCKoe 00yUeHHe 2
IIPAKTUYECKUE 3aHATHS 4
IIpomexyTounas arrectanus (1uddepeHInpoOBaHHBIN 3a4eT) 2
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2.2. TemaTHYeCKHUii NJIAH U cOJIep:KaHNe TUCIUIIMHBI

HanMmeHnoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro marepuaJjia (OCHOBHOE U
npogeccuoHaTbHO-OPUEHTHPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKHE 3aHATHS,
NMPUKJIATHONA MOY/Ib

Oo0neM
4ac0B

Dopmupyemble
KOMIIETCHIIUH

1

2

4

OcHoOBHOe coep:xaHue

Pa3nen 1. OcHOBBI CTPOEHHSs BelllecTBA

Tema 1.1.
Crpoenue
aTOMOB
XUMHYECKHX
9JIECMCHTOB U
pupoaa
XUMHYECKOMN
CBSI3U

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

N~

CoBpeMeHHas MOJEIIb CTpOCHUSA aTroma.
CHMBOIMYECKUH S3BIK XUMHU. XUMHUYECKUI DJIEMEHT.
DOnekTpoHHas koHpurypamnus atoma. Kiaccudukanus
XUMHYCCKHX  JJIEMEHTOB (s-, P-, O-3jeMeHTsI).
BanentHbie 35eKTpoHbl. BaleHTHOCTh. DieKTpoHHAas
pupoJa XUMHUYECKON CBSA3U.
DIIEeKTPOOTPULIATETLHOCTh. BUIBI XUMHUUECKOW CBS3H
(koBasieHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPO/IHAs)
1 criocoObl ee 00pazoBaHUs

HpaRanecmle 3aHATHUSA

Pemenue 3agaHuii Ha HCHOJB30BAHHE XHMHUUYECKOU
CHMBOJIMKH n Ha3BaHWUI COCIMHCHHI 10
HOMEHKJIaType MEXKTyHapOIHOTO CO103a
TEOPETUYECKON U NMPUKIATHON XUMUU U TPUBUAIBHBIX
Ha3BaHWUU I COCTABJICHHS XHUMHUYECKHX (HOpMyII
JIBYXaTOMHBIX COEAMHEHUN (OKCHIIOB, CYyIb(UIOB,
THAPUIOB M T.OI.) U JPYTHX HEOPraHWYECKUX
COCJIMHEHUN OTASIHLHBIX KIACCOB.

[IpakTueckue 3agaHus Ha YCTAHOBJIICEHHUE CBSI3U
MEXK]ly CTPOCHHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
MEPUOJNYECKUM H3MEHEHUEM CBOMCTB XUMUYECKUX
DJIEMEHTOB MW WX COEIWMHEHHH B COOTBETCTBHH C
nosjoxeHueM Ilepruoauyeckoi CUCTEMBI.

OK 01

Tema 1.2.
[Tepuoanueckuit
3aKOH U
tabmuma J[. 1.
Menpaeneena

OcHoBHOE€ CoaepkaHue

IMpakTuyeckue 3aHATUS

[Tepuoauueckasi cucTeMa XUMHYECKUX SIIEMEHTOB
JI.1. MennaeneeBa. ®U3NYECKUM CMBICT
ITepuoanueckoro 3akona [[.11. Menneneena.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX
BEIIIECTB B COOTBETCTBHU C MOJ0KEHUEM
XHMHYECKOro 37eMeHTa B [leproanueckoil cucreme.
MupOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
ITepuoanueckoro 3akona [[.11. Menneneena.
ITporno3sst [[.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX JJICMEHTOB.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJJaHUI Ha XapaKTepU3aLHI0
XUMHUYECKHX DJIEMEHTOB «Mertamnnueckue /
HEMETaJJINYECKHUE CBOMCTRA,

OK 01
OK 02
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AIEKTPOOTPHUIATEIHHOCTh XUMUUYECKHUX JICMEHTOB B
COOTBETCTBHUU C UX 3JECKTPOHHBIM CTPOCHUEM U
MTOJIOXKEHUEM B MEPUOINUECKON CUCTEME XUMHUUYECKHIX
anemenToB JI.M. MenaeneeBa»

Pa3nen 2. Xumnueckue peakuuun

10

Tema 2.1. Tumst
XUMHYECKUX
peakiuit

OcHoBHoOe coiep:kaHue

TeopeaneCRoe oﬁyqefme

Krnaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C
y4dacTHEM HeopraHnueckux BeuiecTts. CocraBieHue
YpaBHEHUU peaklUii COEUHEHUs, Pa3I0KEHHUS,
3aMelieHus, 0OMeHa, B T.4. pEaKkIfil TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHUSI.

VYpaBHEHUsI OKUCIEHUA-BOCCTAaHOBIICHUS. CTENEHb
okucaeHusi. OKHCIUTENb U BOCCTAHOBUTEb.
CocraneHue 1 ypaBHUBaHUE OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIINI METOOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIC
peakuuu B IpUpo/Jie, IPOU3BOICTBEHHBIX IPOIECCaX U
KU3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTH4yecKkue 3aHATHA

KonuuecrBennble oTHOIIEHHS B XUMHH. OCHOBHEIE
KOJIMYECTBEHHBIC 3aKOHBl B XHMHU H PACUeThl TIO
ypaBHEHUSAM XHUMHUYECKUX peakuuii. Monp Kak
eIMHMIIA KOJIMYEeCTBAa BemiecTBa. MousipHas Macca.
3aKOHBI COXpAaHEHUS MacChl W DHEPrUHU. 3aKOH
ABoraapo. Momsipasiii 00beM razoB. OTHOCUTEIBHAS
IUIOTHOCTh ~ Ta3oB. PacueTsl 1O  ypaBHEHUAM
XUMHYECKHX PEAKIMH C HCIOIB30BAaHHEM MAaCChl,
o0bemMa (HOpMasbHBIE YCIOBHSI) Ta30B, KOJHMYECTBA
BEIlleCTBA

OK 01

Tema 2.2.

OJEKTPOIUTHYEC
Kas JUCCOIHAITUS
Y MOHHBIA 0OMeH

OcHoBHOE coep:xanue

Teopernueckoe o0y4yenune

Teopust 2AEKTPOIUTHYECKON auccouuanuu. HoHBI.
DNEeKTPONUTHI, HEIJIEKTPOJIUTHL. Peakiuu HOHHOTO
oomena. CocraBreHue peakiuii HOHHOTO OOMeHa
IyTEM COCTAaBJICHUS HMX TIOJHBIX W COKpAIIEHHBIX
HMOHHBIX YypaBHEHHMU. KHCIOTHO-OCHOBHBIE pEaKIIUU.
3ajaHus Ha COCTABJIEHUE MOHHBIX PEaKIIUA

JlabopaTopHble 3aHATHA

JlabopaTopHas paboTa “THUIbIl XUMUYECKUX PEaKITHil”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY
UCXOJHBIX M 00pa3yIOLINXCs BEUIECTB) U IPU3HAKOB
XUMHUYECKUX peakiuil. [IpoBenenue peakiuii HOHHOTO
oOMeHa, onpeJielIeHue CpeJibl BOJHBIX PacTBOPOB.
3agaHus HA COCTABJICHUE HOHHBIX PEAKITHi

KonTpoJsbHas
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUYCCKHUEC PCAKIINU

OK 01
OK 04

Pasznea 3.

CTpoeHue 1 CBOWCTBA HEOPTrAaHNYECKHUX BellECTB

16

Tema 3.1.
Knaccudukanms,

OcHoBHOe conep:xaHue

Teopernueckoe o0yueHue

OK 01
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHNUYECKHUX
BEIIECTB

[Ipeamer Heopranmveckoit xumun. Knaccudukamms
HeopraHuyeckux Beuects. [IpocTbie U cioxHbIE
BemecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILIECTB
(OKCUABL, TUIPOKCUIBI, KUCIOTHI, COJIN). B3auMoCBs3b
HEOPraHUYECKUX BEIIEeCTB. ATperaTHble COCTOSHUS
BemiectBa. Kpucrammmdyeckue u aMop(HbIE BEIIeCTBa.
Tunsl KpUCTATUIMUECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsI, HIOHHAs, METAJNINYECKast).
3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIleCTBa OT THIIA
KPUCTAJUTMYECKOUN pelieTk. 3aBUCUMOCTh
XUMHYECKON aKTUBHOCTHU BEIIECTB OT BUIA
XUMHUYECKOHN CBSA3U U TUIA KPUCTAIUTMYECKON
pemetku. [IpuunHbl MHOTOOOpa3Hs BEIIECTB

IIpakTH4yeckue 3aHATHSA

HomMmeHnkiiatypa HeopraHuyecKHX BEIIECTB: Ha3BaHUE
BEIIECTBA UCXO/S U3 UX XUMHUECKOU (HOPMYJIIBI MITN
COCTaBJICHHE XUMUYECKOU (hOPMYIIBI HCXOIS U3
Ha3BaHMsI BelecTBa 1o MexxyHapoaHoit (MIOITAK)
WJIY TPUBUAIBHOM HOMEHKIIATYPE.

Pemenue mpakTuyeckux 3aaHui 1Mo KiaccuuKaiuu,
HOMEHKJIaType u XUMUYECKUM dbopmynam
HEOPraHMYECKUX  BELIECTB  Pa3JUYHbIX  KJIACCOB
(yrapuelii ra3, yriekucibli ra3, aMMHUaK, TraiieHas
U3BECThb, HErallleHass HU3BECTb, IUThEBas COAa U
ApyruxX): Ha3plBaTb M COCTaBIATH  (POPMYJIBI
XUMHUYECKHUX BEUIECTB, OINpPENEIsATh NPUHAIEKHOCTh
K KJ1accy.

Ucrounnku xumuyeckon nHpopmaiuu (CpeacTs
MaccoBoi MH(popmarun, cetb UHTEpHET U ApyTHeE).
[Touck nHpOpMaIuy MO HA3BAHUAM,
UICHTUPUKATOpPaM, CTPYKTYPHBIM GopMysiaMm

OK 02

Tema 3.2.
dusuko-
XAMHUYECKHUE
CBOMCTBA
HeOpFaHI/I‘-IeCKI/IX
BEIICCTB

OcHoBHOE coep:kaHue

Teopernueckoe o0yyenue

Metamnbel. OOmme (QuU3MYECKUe U XUMHUYECKHE
cBoiicTBa MeTauioB. CriocoObl MosydeHus. 3HAaUCHUE
METaJJIOB M  HEMETaJuIoB B  TpUpojIe U
KU3HEJCATCILHOCTH ~ YEJIOBEKa H  OPTaHU3MOB.
Koppo3us wmeTamnoB: BUIbI KOPPO3UH, CIOCOOBI
3aIUThl METAIJIOB OT KOPPO3HH

Hemeramnel. OOmue ¢u3uueckue MU XUMHYECKUE

CBOMCTBa  HEMETAJUJIOB. Tunnunele  CBOMCTBA
HemeraioB IV— VII rpymnn. Knaccudpukamus u
HOMEHKJIaTypa COEIMHEHUI HEMETAILJIOB.

prr OBOPOTHI OMOT€HHBIX PJICMEHTOB B IMpUpOAC

XHWMHYECKNE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEIIecTB (OKCHIOB, THIPOKCHUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COEJIMHEHMI, BBICIIUX OKCHJIOB U THIPOKCHIOB

IpakTnyeckune 3aHATUSA

OK 01
OK 02
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CocraBieHrue ypaBHEHUM XHUMHYECKUX pEaKIUh ¢
y4aCTuEeM TIPOCTBIX M CJIOXHBIX HCOPTraHUYCCKUX
BEUIECTB: METa/NIOB M  HEMETAJUIOB; OKCHJOB
MCTAJIJIOB, HCEMCTAJJIOB H aM(i)OTepHBIX 3JIEMCHTOB,
HEOPraHUYECKUX KHUCJIOT, OCHOBaHHM U aM(OTEpHBIX
THJIPOKCHJIOB; HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOUINX UX CBONCTBA.

Pemenue MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPEeTUYECKUX 3aJaHhii Ha CBOWCTBA, COCTaB,
II0JIy4€HHE U 0€30I1aCHOE MCI0Jb30BaHNE BAXXHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U TNPAKTHUECKOM
ACATCIIBbHOCTH YCJIOBCKA

Tema 3.3.
WNnentudukanms
HEOPraHNUYECKHUX
BECIIICCTB

OcHoBHoOe coiep:kaHue

JlabopaTopHble 3aHATHSA

JlaGoparopHas pabota
HEOPTaHMYECKHUX BEIICCTBY.
Perienue sxcriepuMeEHTaIBHBIX 33124 110 XUMUYCCKUM
CBOWCTBAM  METAUIOB W HEMETalIOB,  II0
pacro3HaBaHMIO U MOJYUYCHUIO COCTUHCHUI METaJJIOB
Y HEMETAJUIOB.

WneHtudukanuss  HEOPraHMYECKUX  BEIIECTB  C
WCIOJIb30BaHUEM HX (PU3UKO-XHUMHUYECKUX CBOWCTB,
XapaKTePHBIX KAYECTBEHHBIX peakimii. KauecTBeHHbIC
peaknuu Ha Ccyibdar-, KapOoHAT- M XJIOPH/I-AaHHOHBHI,
Ha KaTHOH aMMOHHUS

«Mnentudukamnms

KontpouabsHas
padora 2

CBoiicTBa HEOPTAHNUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Pazneua 4.

CTpoeHue U CBOIICTBa OPraHMYeCKUX BellecTB

24

Tema 4.1.
Knaccuduxanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEILIECTB

OcHoBHOE coiep:kaHue

Teopernueckoe o0yyenue

ITosiBiieHUE U pa3BUTHE OPTAaHUYECKOU XMMHUU KaK
HaykH. [Ipeamer opranndeckoit xumun. Mecto u
3HA4YECHHUE OPTAHUYECKOW XUMUHU B CUCTEME
€CTECTBEHHBIX HaYK.

XHMMHUUECKOE CTPOCHHE KaK IOPANOK COEAUHEHUS
aTOMOB B MOJIEKYJ€ COIVIACHO HUX BAJIECHTHOCTH.
OCHOBHBIE  TIOJIOKEHUS  TEOPUU  XUMHYECKOIO
CTPOCHUSA OpraHUYEeCKUX COETMHEHU I AM.
byrnepoBa.  YTiepomHbBI  CKEIET OPraHUYECKOU
MOJIEKYJIBI.  3aBHCHUMOCTh CBOWCTB  BEIIECTB  OT
XUMUYECKOTO CTPOCHMS MoOJIeKyl. HM3omepus wu
H30MEPBL.

[lonatue o ¢yHkuMoHampHON rpynme. Pagukan.
[IpuHDHATIBL KJ1accupuKaluu OpraHNYECKHUX
coenMHEeHM. MexayHapoaHass HOMEHKIAarypa |
MIPUHLINIIBI HOMEHKJIATypPbl OpPraHNYECKHUX
coequnenuii.  IlomsTne 00  azoTcopeprkalux
COEAMHEHUSX, OMOJIOrMYECKH AaKTHBHBIX BELIECTBAX
(yriesopax, KUPAX, Oenkax u ap.),
BBICOKOMOJIEKYJIIDHBIX ~ COEIUHEHUAX  (MOHOMeEp,
MOJTUMED, CTPYKTYPHOE 3BEHO)

OK 01
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IpakTuyeckue 3aHATHS

Homenknarypa OpPraHUYECKUX COEIMHEHUN
OTJIENIbHBIX KJIACCOB (HACBILLIEHHbIE, HEHACBILICHHBIE U
apOMaTUYeCKUe YTJIEBOJOPOAbI, CHHUPTHI, (HEHOJBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHCJIOTBI U [p.)
CocraBiieHHE NOJNHBIX M COKPALICHHBIX CTPYKTYPHBIX
(GbopMyJT OpraHMYECKUX BEIIECTB OTAEIBHBIX KIIACCOB,
UCIOJIb3Ysl HX Ha3BaHUSA II0 CHCTEMaTH4YECKOW U
TPUBHAJIIBHOM HOMEHKJIAType (3TWJIEH, alleTUJIEH,
rIuLepuH, GeHon, GopManbIerus], yKCycHas KUCIoTa,
[JIMLUH). Pacuetsl IIPOCTEUILIEH bopmybl
OpPraHUYECKOM MOJEKYJIbl, UCXOISA U3 DIIEMEHTHOIO
cocraBa (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETMHEHUN

OcHoBHOe coaep:xaHue

12

Teoperuyeckoe o0yueHue

OU3MKO-XUMUYECKHE CBOWCTBA OpPraHUYeCKUX
COCIMHEHUI  OTHENBHBIX KJIaccoB (0COOCHHOCTH
Kiaccu(UKAMU U HOMEHKJIATYphl BHYTPH KJacca,
TOMOJIOTHUECKUH psia U o0mas Gpopmyna; H3oMepus;
¢dusnveckue  CBOMCTBA, XUMHYECKHUE CBOMCTBA;
CHOCOOBI MOTY4EHUS):

—  TpeAenbHBIE  YIIIEBOAOPOABI  (aJKaHbl |
HuKIoankanbl). ['opeHne MeraHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TeIlIa B MPOMBIIUICHHOCTH U
ObiTy. CBoOiicTBa  NPUPOJIHBIX  YIJIEBOJOPOAOB,
HaXO0XJIEHHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeTpeJeNbHbIe (AJTKEeHBI, aJKUHBl U aJIKaJUCHBI) U
apoMaTH4YeCKHE YyIieBonopoAsl. ['opeHue aneTmieHa
KaK MCTOYHHK BBICOKOTEMIIEPATYypHOTO IUIAMEHU IS
CBapKH U pe3KH METAJIIOB

— KHUCIIOpOJACOJepXalliue COeANHEHUs] (CIHPTHI U
(dheHopl, KapOOHOBBIE KUCIOTHI U dPUPHI, ATTbIETHU]IBI
U KETOHBI, JKUpBL, yrueBonbl). llpakTuueckoe
MPUMEHEHHUE DSTUJICHTJIMKOJIS, TIUIEpuHa, ¢eHoa.
[Ipumenenune dbopmanbaeruma, aleTabJeTH/Ia,
YKCYCHOM KHCIOThIl. Mpuia Kak COJIM  BBICHIMX
KapOOHOBBIX KHCJIOT. MOIOIIHME CBOWCTBA MbLIa

—  a30TcoJepKallie  COeIUHEHUs  (aMUHBI W
aMUHOKHCIIOTBI,  Oenku).  BwicokomonekynspHbie
COeMHEHUs (CHHTETHYeCKHe U  OMOJOTHYeCKH-
aKTuBHbIE). MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[TonmnMepu3zanus 3TUIEHAa KaK OCHOBHOE HaIIpaBJICHUE
€ro MCIOJIb30BaHUS.

I'enernueckas CBsI3b MEXAY KJIaccaMU OPraHUYECKHX
COEMHEHUN

IIpakTHYecKHe 3aHATUSA

CBoiicTBa OpPraHMYECKUX COCAMHEHUN OTACIIbHBIX
KJIaCCOB (TpuBHANbHAS u MeXIyHapoaHas
HOMEHKJIATypa, XHMHYECKHE CBOWMCTBA, CIOCOOBI
TOJTy4YeHUs): TIpeIeiIbHbIE (QJKaHbl U ITUKIIOATKAHBI),
HemnpeenbHble (aJKeHbl, AJIKUHBl U allKaJueHbl) U
apoMaTHYeCKHE YIJIEBOJAOPOJbl, CHUPTHI U (PEHOIIBI,

OK 01
OK 02
OK 04
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KapOOHOBBIE KUCIOTHI M 3(PUPHI, aTbJACTHUABI U KETOHBI,
aMUHBl WU AMHUHOKHUCJIOTBI, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS. 3aJaHusi Ha COCTaBIICHHE YpaBHEHUU
XUMHUYECKUX PEAKIUM C y4acTHEM OpraHMYeCKHX
BELIECTB HA OCHOBAHNHU UX COCTAaBA U CTPOEHUS

CocraBieHue cxeM peaknuuil (B TOM 4YHCIEe 110
IIPEAIOKEHHBIM LEeII0YKaM IIPEBPALCHUIT),
XapaKTEPU3YIOIINAX XUMHAYECKHE CBOMCTBA
OPraHUYECKUX COCIMHEHMM OTHENbHBIX KJIACCOB,
CIOCOOBl UX TOJIyYE€HUS M Ha3BaHME OPraHUYECKHUX
COCIMHEHUM 110 TPUBUAIBHOW WJIM MEXKIyHAapOIHOU
CUCTEMAaTUYECKOM HOMEHKIIATYPE.

Pemenue [IPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUM Ha CBOMCTBA OPraHUYECKUX
COCJIMHEHMI OTIENbHBIX KJIACCOB

JlaGoparopHasi paGorta

JlaboparopHas pabota “IIpeBpaiieHus: opraHU4YeCKUX
BEIIIECTB MpY HarpeBaHuu'".

[lonydyenue »oTuileHa W H3YyYEHHE €ro CBOWCTB.
MonenupoBanue MOJIEKYJT u XUMUYECKUX
MIpeBpalIeHUI Ha TpUMepe 3TaHa, ITHIICHA, alleTHIIeHa
U Jp.

Tema 4.3.
Nnentudukanms
OpPraHUYeCKUX
BEIIECTB, UX
3HAUYEHHUE U
MIPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHH
OM JIeSATEIIbHOCTH
yeJ0BeKa

OcHOBHOe coaep:kaHue

Teoperuueckoe o0y4yeHue

buooprannueckune coeaunenus. IlpumeHenue u
Ouosnoruueckass  poib  yriaeBojgoB.  OkucieHue
YIJI€BOAOB — HICTOUHUK SHEPTUHU KHUBBIX OPIraHU3MOB.
Ob6nacTu npuMeHeHHUsl aMUHOKHUCIIOT. [IpeBparienus
OenxkoB mMIM B opraHusme. buonorndeckue
¢dbynkunu OenkoB. buonmornueckue QyHKIIUNA KUAPOB.
Ponbp opranmueckoil XMMHMM B pEIIEHUH MpoOsieM
NUIIEeBON O€30MacCHOCTH

Ponp opranmueckoil XMMHU B peIHIEHUH MpodseM
HHEpreTMYecKoil  0e30MacHOCTH, B  Pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX
HCTOYHHUKOB SHECPIrUn (aJILTepHaTI/IBHBIe HUCTOYHHUKHU
sHepruu). ONacHOCTb BO3JCHCTBUS HA JKUBBIC
OpTraHu3Mbl OPraHUYCCKHUX BCHICCTB OTACIIBHBIX
KJaccoB  (YIJIEBOJOPOJBI,  CHUPTHL,  (PEHOMBI,
XJIOPOpPraHu4ecKue MPOU3BOAHbIE, AIbJIETHIBI U JIP.),
CMBICI ~ TIOKa3aTelsl  NPEEeNbHO  JTONyCTUMOM
KOHILIEHTPaLuU

JlabopaTopHble 3aHATHA

JIabopaTtopHas pabora: “Unentuduxanys
OPraHNYeCKUX COETMHEHUIN OTAEIbHBIX KIacCOB”
Wnentudukarys OpPraHMYEeCKUX COeIMHEeHU I

OTAENBHBIX KJIaccoB (Ha TpUMEpe  abJETrUO0B,
KpaxMmaya, yKCYCHOW KHCIIOTBI, O€JIKOB U T.I.) C

UCIOJIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOWCTB U
XapaKTEepHBIX KauyeCTBEHHBIX peakuuil. JleHarypanus
Oenka mpu HarpeBaHWM. L[BeTHbIe peakuuu OEJIKOB.

OK 01
OK 02
OK 04
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BO3HMKHOBEHHE aHAIMTHYECKOTO CHUTHAjga C TOYKHU
3peHHs] XMMMYECKUX IPOLECCOB IIPU IPOTEKAHUHU
Ka4eCTBEHHOU peaxkuuy, MO3BOJIAIOIIEH
UACHTU(UIMPOBATE TPEUIOKEHHBIE OpraHHUYECKUe
BEIIECTBA

KonTpoJsbHas
padora 3

CTpyKTypa U CBOICTBa OPraHMYECKUX BELIECTB

Paszngea 5.

Kunernueckne " TePMOJAMHAMMYECKHE
3aKOHOMEPHOCTH NMPOTeKAHUSA XUMHYECKHX
peakumi

CkopocTb
XUMHYCCKHX
peaKkiuii.
XUMHYICCKOE
paBHOBECHE

OcHOBHOe coep:xkaHue

TeopeaneCKoe oﬁyqe}me

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3jIMYHbIX
(GakTopoB:  TPUPOIBI  PEArupyIOIIUX  BEIIECTB,
KOHIICHTPAILIUU PEarupyroiiuxX BEIIECTB, TEMIIEPATYPhI
U TUIOIIAIU PEaKUUOHHOW MOBEPXHOCTH. TeruioBbIe
3¢(deKThl  XUMHYECKHX  peakimuid.  OJK30- W
SHAOTEPMUYECKUE, PEAKIIUH.

O6parumocTh peakiuil. XMMHUYECKOE PAaBHOBECHE U
€ro CMeEIIeHHE MO ACHCTBHEM Pa3IUYHBIX (AKTOPOB
(KOHIIEHTpAIUsl PEeareHTOB WJIM TMPOJYKTOB PEaKIUH,
JaBJICHUE, TeMIIepaTypa) AJs CO3/1aHusl ONTUMAIbHBIX
YCIOBUH  MPOTEKAHHS] XMMHUYECKHX  IPOIIECCOB.
[Tpunnun Jle Hlatense

OK 01
OK 02

HpaKTuquKue 3aAaHATHUA

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha
aHamu3  (GaKTOpOB, BIMSIONIMX Ha  HM3MEHEHHUE
CKOPOCTH XMMHUYECKOM peakuu, B T.4. C IO3MIUI
HKOJIOTUYECKHU 11€JIECO00Pa3HOTo MOBEIEHHs B ObITY U
TPYZIOBOM JIEATEIBHOCTH B LIENIAX COXPAHEHMS CBOETO
3I0POBbS U OKPYIKAIOILEH IPUPOIHON CPEIBI.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha
IIPUMEHEHHE IIpUHLIUIIA Jle-Illarense JUIS
HaxOKJICHHUs HaIpaBJICHUS CMEIIECHUS pPAaBHOBECUS
XMMHUYECKON peakluu U aHau3 (PaKTOPOB, BIMSIOLINX
Ha CMENIEHNE XUMHYECKOTO PAaBHOBECUS

OK 01
OK 02

Pasnea 6.

PactBopsI

Tema 6.1.
TlonsaTue o
pacTBopax

OcHoBHOE coaepkaHue

N

Teoperuyeckoe o0y4yeHue

PactBopenne kak (U3MKO-XMMHUYECKHUH MpoIiecc.
PactBopbl. CnocoObl TPHUTOTOBICHHS] PAcTBOPOB.
PactBopuMocTs. MaccoBass 10y pacTBOPEHHOTO
BCIIECTBA. CMEBICT IMOKa3aTelrs MpeaebHO
JOTTYCTUMOW KOHIICHTPAIIMM M €T0 HCIIOJIh30BAHHUE B
OIICHKE DKOJOTHUECKON OS30IMacHOCTH.

[IpaBuna sKOJOTHYECKH TI€JIECO0OPA3HOTO TTOBEICHHUS
B OBITYy H TPYIOOBOW JCATENBHOCTH B  IEJIX
COXpaHEHHUsI CBOEro 3JI0POBbS M  OKpYy Karouiei
MPUPOIAHOMN CPEbl; OMACHOCTh BO3JEHCTBUS HA KUBBIE
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX

OK 01
OK 02
OK 07
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3aJJaHUi Ha PAcTBOPBI, MCIIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOM EATEILHOCTHU YEI0BEKa

Tema 6.2.
HccnenoBanue
CBOMCTB
pacTBOpPOB

OcHoBHOe coaep:xaHue

JlabGopaTopHble 3aHATHS

JIaGoparopHas pabota «IIpuroToBiaeHue pacTBOPOB».

[TpurotoBiieHre pacTBOPOB 3aJaHHON (MaccoBoii, %0)
KOHLIEHTpauuu  (C  MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) M OIpPENEIEHUE  CPeAbl  BOJIHBIX
pacTBOpPOB.

Pemienue 3aa4 Ha IPUrOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04

IMpodeccnonannb

HO-OPHEHTHPOBAHHOE CO/iep:KaHue (colep:KaHne

NMPUKJIAJTHOT0 MOIYJIs1)

Paszgea 7.

Xumus B ObITY " MPOU3BOACTBEHHOM
AeATEeJLHOCTH YeJI0BeKa

Xumus B ObITY U
IIPOU3BOACTBEHH
O} ESITEIIBHOCTH
4esloBeKa

OcHoBHOE€ coaepkaHue

TeopeaneCKoe oﬁyqelme

Hoselimme TOCTMKEHMS XUMHUYECKOM HAyKd U
XUMHYECKOM  TexHosoruu. Posnp  xumum B
00ecre4eHnH SKOJIOIMYECKOH, SHEPreTUYecCKOr M
NUILEBOM  0€30MacHOCTH, Ppa3BUTUM  MEIULMHBI.
IIpaBuna momcka M aHalIM3a  XMMHYECKOHU
MHGOPMALIUU U3 pa3IMYHbIX UCTOYHUKOB (Hay4yHas U
y4eOHO-Hay4Hasi JIUTepaTypa, CpeICcTBa MacCOBOM
uH(popmanuu, cetb HTepHET)

HpaKTuquKue 3aAHATHA

ITonck m aHamm3 KeHWcoB O MMPUMCHCHUN XUMHYCCKUX
BEIIECTB M TEXHOJOTMH ¢ yueToM Oyaymien
npodeccuoHanbHOM  AESITENbHOCTH MO  TEeMaM:
BaXKHENIIINE CTPOMTENBHBIE MaTepHalsl,
KOHCTPYKIIMOHHBIE MaTE€pHAJIBl, KpPAacCKH, CTEKIIO,
KepaMHKa, MaTepuabl JUISL ANEKTPOHUKH,
HaHOMATCpHUaJIbl, TCKCTHJIBHBIC BOJIOKHA, HCTOYHHWKH
SHEpPIuu, OpraHUYeckrue U MUHepalbHble yJI00peHus,
JICKApCTBCHHBIC BCIICCTBA, OBITOBAasT XUMUSL.

3ammra: IlpencraBieHne pe3yapTaTOB — PELICHHS
KeiicoB B (hopMe MUHH-JIOKJIAJIA C TPe3eHTaIMen

OK 01
OK 02
OK 04
OK 07

IMpomexxyTouHasi aTTECTAIIMSA MO AUCHHUILTIHHE (
Au(pPpepeHHPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJOBMS PEAJIM3ALIMM ITPOTPAMMBI OBIIIEOBPA30BATEJIBHOM
TACHUTIINHBI

3.1. Tpe6oBaHuA K MUHUMAJbHOMY MAaTEPHAIbHO-TEXHHYECKOMY 00ecnedeHn 10
Jns peanuzanuu MporpaMMbl JUCIHHUIUIMHBI IPETYyCMOTPEHbI CIEAYIOIINE CHEeIUaIbHbIE
MOMEIICHUS: y4eOHBIN KaOMHET XUMHUH U ydeOHasi XUMHUYECKast 1TabopaTopHsl.

OobopynoBanue y4eOHOro KaOmHera (HArJsiiHbIEe MOCOOUA): KOJUICKIIMU MPOCTHIX U
CIIO)KHBIX BEUIECTB W/WUJIM KOJUICKIIMM MOJUMEPOB; KOJUIEKLHUS TOPHBIX MOPOJ M MHUHEPAJIOB,
tabnuna MennaeneeBa, uudpossie 00pa3zoBaTeNbHbIE PECYPCHI.

Texnuveckue cpeacrBa 00y4yeHHsI: KOMIBIOTEp C yCTPOMCTBAMHM BOCIPOHU3BEICHUS
3ByKa, IPUHTEP, MYJIbTHMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEAUIHAS TOCKA.

OO6opynoBanue J1adopaTopum M padounx MecT JIa0OOPATOPMU: MEH3YPKH, MUIETKH-
KaIleJIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IIPEJMETHBIE U MMOKPOBHBIE CTEKIIA, IJIAHIIETHI
JUIL KamellbHBIX Ppeakuid, (UIbTpOBaibHAs Oymara, NMPOMBIBAJIKH, CTEKJSIHHBIE MPOOHPKH,
pe3uHOBBIE TMPOOKH, (oHapuKH, HAOOp pPEAKTUBOB, CTEKJISIHHBIC MAJOYKH, IITATUBBI IS
MPOOUPOK; MEPHBIE IIWIMH]PHI, BOPOHKU CTEKJISTHHBIC, BOPOHKHU JIETUTEIbHBIC [HUINHIAPUYECKUE
(50-100 mu), crynku ¢ mectukoM, (hapdopoBbie YallKH, MUHIETH, GUIBTPI OyMaXkKHbIE, BaTa,
Mapiis, 4YacoBble CTEKJIA, JJIEKTPOIUIUTKH, JaOOpPaTOpHbIE INTATUBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ul MOIYYEHHs Ta30B (WK MPOOUpPKa C ra300TBOAHON TPYOKOil), nepkarenu
I TPOOUPOK, CKISTHKH JUIS XpaHEHHsI PEaKTHBOB, Pa3JaTOYHbIC JOTKU; XUMUYECKHE CTaKaHbI
(50, 100 1 200 mu1); mmaTenu; NUHLUETHI; TUTEJIbHBIE IIUILIBI; CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mur) u mepubie konObr (25, 50, 100 u 200 M), BoasiHas OaHs (WU
TEPMOCTAT), CTEKJISHHBIC MaJIOYKH; KOHHYECKHe KOiObl st TtutpoBanus (50 m 100 wmu);
UH/JWKATOpHBIE TMOJIOCKM JUIst ompeneneHuss pH wu craHnapTHas WHAMKATOpHAas IIKaa;
YHHUBEpCaJIbHBIN MHIUKATOP; nuneTkd Ha 1, 10, 50 mu (mnu go3atopsl Ha 1, 5 u 10 mut), GropeTku
JUI TUTPOBAHMSL, MeIUIMHCKHE mmpuibl Ha 100—150 mu1, nabopaTopHble W/WIM aHATUTUYECKHUE
Bechl, pH-MeTpbl, cymmnbHbIi mKkad, u ap. 1adopaTopHoe 060py10BaHHE.

3.2. AudopmaniuoHHOe 00ecnieyeHHEe peaTu3auu NporpaMmbl

1. OcHoBHas nuTEpaTypa:

° Pymsutuc I'.E., ®enpaman @.I'. Xumus. 10 kinacc. YueOHUK, 6a30BbIi YPOBEHb,
P®.,2022

° Pymsuruc I'.E., ®enpaman @.I'. Xumus. 11 kinacc. YueOHuk, 6a30BbIi YPOBEHB,
P®.,2021

2. PexoMeHymast iuTepatypa:

o I'munka I'H.JL. O6mas xumus: yue6Hoe nocobue / H.JIL. I'munka. — U3x. ctep. —
M.: Knopyc, 2016.

. I'munka H. JI., PabunoBuu B. A., Py6una X. M. 3agaun u ynpakHeHus 1o oOmiei
xumun. — 2002.

HNuTepHer — pecypcebl:

o Buneoypoku mo xumuu, 7-11 ki http://mriya-urok.com/categories/himiya/

o https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glaval/gl-
1-0.shtml

° WnnrocTpupoBaHHbIE MaTepHaibl IO pas3jenaM: oOmas, opraHuueckas u
HEopraHudeckas XUMUS. CripaBo4HUK, Tectsl, BUJIEO (memo).

https://multiurok.ru/goto.php?url=http://school
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3.3. BociuTaTe/ibHAs COCTABJISIIOMIAS IPOTPAMMBI

BocnurarensHas cuctema B KOJUIE/DKE HampaBiieHa Ha (OPMHPOBAHHUE M PA3BUTHE
MHTEIUIEKTYyalIbHOW, KYJIBTYPHOW, TBOPYECKOW, HPABCTBEHHOW JIMYHOCTH OOYyYarolerocs,
OyAyllero crenuagaucTa, CoueTaroIero B cedbe npodeccuoHanbHble 3HaHUSI U YMEHHUS, BBICOKHUE
MOpaJIbHble M TNAaTPUOTHYECKUE KauecTBa, OOJaJarollero IpaBOBOW M KOMMYHHKAaTHBHOM
KYJIbTYpOH, aKTUBHOU IpakIaHCKOW MO3ULIUECH.

4. KOHTPOJIb 1 OIIEHKA PE3YJBbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

KoHTponms U olLeHKa pe3yiabTaTOB OOYUYCHHs OCYILECTBISIETCSl IIPEMNOAaBaTEIeM B
npolecce NMPOBEICHUS NPAKTUYECKUX 3aHATUI U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAaKXKe
BBIMOJIHEHUST ~ OOyYaroIMMUCS  MHAMBUAYAIbHBIX  3aJaHMi, IPOEKTOB, MCCIEJOBAaHUI.
PesynbraThl 00y4eHHUs OHpENENSAIOT, YTO OOydaroluecs JMAOJDKHBI 3HaTh, [OHUMAaTh U
J€MOHCTPHPOBATH IO 3aBEPLICHUN U3yUCHHSI JUCLUIUINHBL.

s hopMupoBaHusi, KOHTPOJISL U OLEHKU PE3yJIbTaTOB OCBOEHUS Y4EOHOM TUCIUILINHBI
HCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEACTABIIAIONMIAsA COO0H KOMIIEKC Y4eOHBIX
MEpPOIPUATHI, COIIACOBAHHBIX C pe3yibTaTaMu OOy4eHHUsS U C(HOPMYJIHPOBAHHBIX C YUETOM
OI'OC COO (mpenmerHsbie pe3ynbraThl o qucuuiuinae) u @I'OC CIIO.

Ne | OK/IIK Monys/Pazne Pe3yabTat 00yuenust Tunbl OHEHOYHbIX MEPONPUATHIA
Ja/Tema
| | OcHoBHOE conep:kaHue
1 Pazpea 1. ®opmyanpoBaTh 6a30BbIe
OcHOBBI MOHATHS M 3aKOHbI XUMUH
CcTpoeHust
BelllecTBa
11 | OK01 |Crpoenue CocTaBisTh XUMUYECKHE 1. Tect «CtpoeHne aTOMOB XMMUYECKHX
aTOMOB dbopMyIIbl COETMHEHUN B 3JIEMEHTOB U MPUPOJIa XUMUUECKON
XUMHUYECKUX COOTBETCTBUU CO CTENEHBIO | CBS3M.
AJIEMEHTOB U OKHUCIIEHUS] XUMHYECKUX 2. 3aja4uM Ha COCTaBJICHHE XUMHUYECKHIX
pupoIa AJIEMEHTOB, UCXOJIS U3 (hopmysT IBYXaTOMHBIX COSTMHEHUHN
XUMHUYECKON BaJIECHTHOCTH U (okcHuI0B, CyTb(PUAOB, TUIPUIOB U T.I1.).
CBSI3U AIIEKTPOOTPHIIATENILHOCTH | 3. 3aaHus HAa UCTIOIH30BAHUE
XUMHYECKOM CUMBOJIMKHU U HA3BAHUI
COEMHEHHI IO HOMEHKJIAType
MEXIyHAPOIHOTO COI03a TEOPETUUECKOM
Y TIPUKJIATHOW XUMHUH U TPUBHATTLHBIX
Ha3BaHUU IS COCTABICHUS XUMHUECKUX
(hopMyJ1 TBYXaTOMHBIX COSTUHEHUN
(okcumoB, CynbPUI0B, TUAPUIOB U T.I1.)
U IPYTUX HEOPraHUYECKUX COCTUHEHUI
OTJIENIbHBIX KJIACCOB
12 | OK01 |Ilepuoanueckuii | XapakTepr3oBaTh 1. Tect «Metamnnueckue /
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OK 02

3aKOH U
tabmua J1. 1.
Meunneneena

Paznea 2.
XuMuuyeckKue
peakuuun

XHMUYECKHE 2JIEMEHTHI B
COOTBETCTBUHM C UX
MOJIOKEHUEM B
MIePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MenneneeBa

XapakTepu3oBaTh THIIbI
XHMHUYECKHUX peakuunid

HEMETaJNIMYSCKHUE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U CPOJICTBO K
3JIEKTPOHY XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHHUEM H TTOJI0KCHHUEM B
MEPUOINYECKON CHCTEME XUMUYECKUX
anemenToB .M. MenneneeBay.

2. [IpakTrueckue 3aqaHus Ha
YCTaHOBJICHHE CBSI3U MEXK]Iy CTPOCHUEM
ATOMOB XHUMHYECKHX JICMEHTOB 1
MEePUOINYECKUM H3MEHEHUEM CBOWCTB
XUMUYECKHUX DJIEMEHTOB M UX
COCIMHCHUI B COOTBETCTBHH C
nosioxkenueM [leproaudeckoil cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aL U0 XUMUYECKUX
3JEMEHTOB: «MeTtanieckue /
HEMETaUIMYECKHE CBOMCTRA,
AJIEKTPOOTPHUIIATEIHFHOCTD U CPOJICTBO K
ANEKTPOHY XUMHUECKUX JIEMEHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOCHUEM U MMOJIOKCHUEM B
HepHOI[H‘ICCKOﬁ CUCTEMC XUMHNYCCKUX
anemenToB .M. MenaeneeBa»

KonTtpoabsnas padora
«CTpoeHue BemecTBa 1 XUMHYECKHe
peaKknum»

2.1

OK 01
OK 04

Tumsr
XUMHYECKHX
peakumit

CocCTaBJsTh peakinu
COCIMHEHUS, PA3JIOKCHHS,
o0MeHa, 3aMeIlCHHS,
OKHUCITMTEILHO-
BOCCTAHOBUTCIIBHBIC
peakiuu

1. 3agauu Ha coCTaBIIeHUE YPABHEHHIA
peaKuit:

— COCUHEHMS, 3aMEIICHUS, Pa3JI0KEHUS,
oOMeHa;

— OKHUCIIUTEBHO-

BOCCTAaHOBHUTEIHHBIX PEAKITHH C
WCIIOJIb30BAHUEM METO/1a SJICKTPOHHOTO
OaraHca.

2. 3a7a49n Ha pacyeT MacChl BEIIEeCTBA
Wi 00BEMaA

ra30B M0 U3BECTHOMY KOJHUYECTBY
BEIIECTBa, Macce WiIH 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIINH BEIICCTB;
pacuéTsl

Macchl (00bEMa, KOTMYeCTBa BEIIECTBA)
MPOYKTOB PEaKIH, €CITU OJTHO U3
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BCIICCTB UMCCT MPUMCCHU

2.2 Onextponutnue |CocTaBiIsATh ypaBHEHUS 1. 3ananus Ha cocTaBiieHUE
CKast XUMHYECKHUX PEaKINH MOJICKYJISIPHBIX Y MOHHBIX PEAKIUH C
JMICCOIMALIUSA M | HIOHHOTO OOMEHa C y4acTHeM KHUCIJIOT, OCHOBAaHUHU U COJIeH,
MOHHBIN OOMEH |y4yacTHEeM HEOPraHUYEeCKUX |yCTaHOBJICHHE U3MEHEHUS KUCIOTHOCTH
BEIIIECTB cpeabl
2. JlTabopaTtopHas padota "Tumbl
XUMHYECKUX peakiui'
3 Pa3pea 3. HccnenoBath ctpoenne u | Konrpoabnas padora
Crpoenne n cBOlicTBa «CBOHCTBa HEOPraHNYECKHUX
CBONiCcTBA HEOPraHMYeCKHUX BellecTB | BeleCTB»
HEOPraHu4ecK
HX BellecTB
3.1 | OK01 |Knaccudukanus | Knaccupuumponars 1. Tect «HomeHnknaTtypa u Ha3BaHHE
, HOMEHKJIaTypa |HEOPTraHWYECKHE BEIIECTBA |HEOPTaHUMYECKHUX BEIECTB UCXOMIS U3 UX
U CTPOCHHE B COOTBETCTBHUU C HX XHUMHAYECKOH (DOPMYJITBI HITH COCTaBIICHHE
HEOPTaHUYECKH |CTPOCHUEM XUMHUYECKOH (POPMYIIBI HCXOIS U3
X BEIIECTB HA3BaHUS BEIECTBA 110 MEXTyHAPOIHON
WM TPUBUAIIEHON HOMEHKIIAType».
2. 3a1auM Ha pacyeT MacCOBOM J10JIU
(Macchl) XUMUYECKOTO AJIEMEHTA
(coequHeHUsT) B MOJIEKYyJe (CMECH).
3. [IpakTudeckue 3a1anus Mo
KJIacCU(pUKAIMU, HOMEHKJIAType U
XUMHYECKUM (popmymam
HEOPraHUYECKUX BEIIECTB Pa3TUIHBIX
KJIaCCOB.
4. TlpakTuyeckue 3aaHusl Ha
OTIpeIeIeHue XUMUIECKO aKTHBHOCTH
BEIIECTB B 3aBUCHMOCTH BHJIA
XUMHYECKOH CBSI3U U THIA
KPUCTAIITUIECKON PEIIETKN
32 | OK01 |®dusuko- YcranaBnuBarthb 1. Tect «OcOOEHHOCTH XUMUYECKUX
OK 02 |xumuueckue 3aBHUCHUMOCTH (PU3UKO- CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAHHUIA,
CBOICTBa XUMHYECKUX CBOWCTB aM(pOTEePHBIX TUIPOKCUIOB U CONICI.
HEOPraHWYeCKH |HEOpraHWYeCKUX BeUIecTB |2. 3aJaHus Ha COCTaBJICHHE YPAaBHEHUIA
X BEIIECTB OT CTPOEHUS aTOMOB U XUMHYECKHUX PEaKIHid C y4acTHEeM

MOJIEKYJI, a TaKXKe TUIla
KPHUCTAJUIMYECKON PEIIETKH

MIPOCTHIX U CIIOKHBIX HEOPTaHUIECKUX
BEIIIECTB: OKCHJIOB METAJLIOB,
HEMETaJJIOB ¥ aM(OTEPHBIX JIEMEHTOB;
HEOPraHU4eCKUX KHCIIOT, OCHOBAaHUM 1
aM(OTEPHBIX TUAPOKCHUIIOB,
HEOPraHUYECKUX COJIEH,

22




XapaKTepU3YIOUINX UX CBOMCTBA U
CIOCOOBI OTYYCHUSI.

3. [IpakTUKO-OpHUEHTUPOBAHHbIC
TEOpETUYECKHE 3aJJaHMs Ha CBOMCTBA U
MOJTy4YeHHE HEOPTaHUYECKUX BEILECTB

3.3 | OK01 Nnentudukanu |HccaenoBath 1. [IpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS
OK 02 s KaueCTBEHHbBIC PEaKLIUU 10 COCTaBJICHUIO XUMUYECKUX PEAKIIUH C
OK 04 HEOPraHWYECKH |HEOPTraHWYECKHX BEIIECTB |y4acTHEM HEOPTaHMYECKUX BEIIECTB,
X BEIIECTB WCITIOJIB3YEMBIX IS UX UACHTU(UKAIIH.
2.Jlaboparopnas pabota:
“UnenTrduKanus HEOPraHMICCKUX
BEIIECTB”
4 Pa3nen 4. HccaenoBarb ctpoenne u | KoHTpoJibHas padora
CtpoeHnue u cBoiicTBa oprannveckux |«CTpoeHHe H CBOMCTBA OPraHNYeCcKHX
CBOJCTBA BeEIleCTB BeEIIECTB)»
OPraHu4ecKux
BellleCTB
41 [ OK01 Knaccudukanus | Kimaccugpunmponars 1. 3amanus Ha coCcTaBICHNUE Ha3BaHUI
, CTPOCHUE U OpraHWYECKUE BEIIECTBA B |OPTraHUYECKUX COCIUHEHHM 1O
HOMEHKJIATypa |COOTBETCTBUU C UX TPUBUAILHOMN WJIM MEKTyHAPOIHOMN
OpPraHMYECKUX |CTPOECHUEM CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
BEIIICCTB 2. 3ajaHus Ha COCTABIIEHHUE MOJHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (hopMyIT
OpPTaHUYECKUX BEIIECTB OT/IEIbHBIX
KIJIaCCOB.
3. 3amaun Ha onpeeNeHue mpocTeien
(hopMyIIbI OPraHUYECKON MOJIEKYIIBI,
HCXOJISl U3 DJIIEMEHTHOTO cocTaBa (B %)
42 | OK01 |[CgoiicTBa YcraHaBnuBarth 1. 3aganus Ha cOCcTaBlIeHHE YpaBHEHUI
OK 02 OpraHMYeCKHUX |3aBUCUMOCTH (PU3UKO- XUMHUYECKHUX PEAKLIHN C yHaCTHEM
OK 04 COCTMHEHUI XUMHYECKHUX CBOUCTB OpPTaHUYECKUX BEIIECTB HA OCHOBAHHUH

OpTraHU4YCCKUX BCIICCTB OT
CTPOCHUSA MOJICKYJI

UX COCTaBa U CTPOCHHUS.
2. 3agaHus Ha COCTaBJICHUE YPaBHEHUH
XUMHUYECKHUX peaKIuid,
WITIOCTPUPYIOIIUX XUMHUYECKHUE
CBOWCTBA C yUYE€TOM MEXaHH3MOB
MPOTEKaHMs JJAHHBIX peaKkuil u
TCHETUYECKOH CBS3H OPTaHUIECKUX
BEIIIECTB PA3HBIX KJIACCOB.

3. PacueTHble 3aauu IO ypaBHEHUSIM
PeaKIuii ¢ y4acTHEM OPTaHUYECKHX
BEILIECTB.

4. JlaboparopHas padora “IIpeBpamieHus
OpPTraHUYECKUX BEIIECTB IpU
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HarpeBaHun"

43 [ OK 01 Wnentudukamm |Mccnenoarhb 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUs
OK 02 |5 opraHn4ecKHx |Ka4eCTBEHHBIC PEaKIun 10 COCTABIICHUIO XUMUYECKUX PEAKIIUH C
OK 04 |BemectB, Ux OpPTaHMYECKUX COCTUHEHUH |ydacTHeM OPTraHMYECKUX BEIISCTB, B T.4.
3HA4YCHUE U OTJICNILHBIX KJIACCOB UCTIOJIB3YEMBIX JUIS X UACHTU(DUKAIIH
NpUMEHEHHE B B OBITY ¥ IPOMBIIICHHOCTH.
OBITOBOI U 2.Jlaboparopnas pabota:
MPOU3BOJACTBEH “Unentuduxanus opraHndecKux
HOU COCIMHEHUH OTACIBHBIX KJIACCOB™
JeSITeITHHOCTH
YeJoBeKa
) Pa3nen 5. XapakTepu3zoBaTh
Kunernyeckue |BJIHSIHUE PAa3INYHBIX
" (¢pakTopoB Ha paBHOBecHe
TePMOAUHAMHY | M CKOPOCTh XUMHYECKHX
ecKHe peakuui
3aKOHOMEPHOCT
U MPOTEeKAHUSA
XMMHYECKUX
peaxkuuii
5 |OKO01 [Ckopocts XapaxTtepuszoBatb BinusiHue |lIpakTuko-opueHTHpPOBaHHBIE
OK 02 |xuMuueckux KOHIIEHTpaLuU TEOPETUUECKHE 3a/1aHusl HA aHATIN3
peaKIuil. pearupyromux BemecTB U | (HaKkTOpoB, BIUSIONINX HA U3MEHEHHE
XuMuueckoe TEMIEPATypPhbl HA CKOPOCTh | CKOPOCTH XMMHYECKON PEeaKIIhH.
paBHOBECHE XUMHUYECKUX PeaKIni [IpakTuKO-OpHUEHTUPOBAHHBIE 3aJaHHS
XapakTepu3oBaTh BIUsHUE |Ha npuMeHeHue npuHmuna Jle-1llarense
W3MEHEHUS KOHIICHTPAITUH | ISl HAXOXKJICHUS HAIPABJICHHS
BEIIECTB, PEAKITUU CPEJIBl U | CMEIICHHS PAaBHOBECHUS XUMUYICCKOM
TEMIIEPATypPhI Ha CMEIICHUE | peaKIMH U aHaIH3 (DAKTOPOB, BIUSIOIINX
XUMHUYECKOTO PABHOBECHS |Ha CMENICHHE XUMUYECKOTO PAaBHOBECHS
6 HcceaenoBaTh HCTHHHBIE
Pa3neua 6.
PACTBOPHI € 32 JaHHBIMH
PacTrBopsI
XapaKTePpUCTUKAMU
6.1 | OKO1 |[TonsTHe 0 Paznuuate ncTuHHBIC 1. 3agauu HA MPUTOTOBIIEHUE PACTBOPOB.
OK 02 |pacTBOpax pacTBOPBI 2. [TpakTHKO-OpUEHTHPOBAHHEIC

PACUCTHBIC 3aaHn Ha JUCIICPCHBIC
CHUCTCMBbI, UCITIOJIb3YCMbIC B OBITOBOM U
HpOH3BOHCTB€HHOﬁ ACATCIIBHOCTH
YCJIOBCKa
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6.2

OK 01
OK 04

HUccnenosanue
CBOMCTB
pacTBOPOB

UccnenoBarh puzuko-
XUMHYECKHE CBOICTBA
HMCTUHHBIX PaCTBOPOB

JlaGopaTopHas pabota
“IIpuroroBieHue pacTBOPOB”

IIpodeccnonanbHO-0pHeH

THPOBAHHOE€ COACPKAHUC (coz[epmalme MNPpUKJIAAHOTO M()L[y.]'[ﬂ)

Pa3zpen 7.
Xumus B ObITY
U
NPOU3BO/ICTBEH
HOI
AesITeJIbHOCTH
Yyesl0BeKa

OunenuBaTh MOCJAEICTBUS
OBLITOBOH N
NMPOU3BO/ICTBEHHOM
JeITeJHLHOCTH YeJI0BEKa C
MO3UIMI DKOJTOTHYECKOM
0e30MmacHOCTH

3amura keiica (¢ yueTom Oyayuiei
npo¢eccCHOHATbHOM 1eATeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY
"
IIPOM3BOJICTBEH
HOWU
JeATeIbHOCTH
yesoBeKa

O1eHnUBaTh MOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJCTBEHHOM
JIeSITEILHOCTH YeJIOBEKA C
HO3UIHUN DKOJIOTUYECKON
0e30MmacHOCTH

Keiic (¢ yuerom Oynymieit
po(heCCUOHATTLHOM eI TETHHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:

1. [ToTemienue KauMaTa u
BBICBOOOYK/ICHUE FA30BbIX THAPATOB CO
JTHa OKeaHa.

2. byayuiue matepuainsl 11 aBua-,
MaIIuHO- U MMPUOOPOCTPOCHUS.

3. HoBble MaTepuaibl 1151 COTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PaCTUTEIbHBIX
TpenapaToB
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