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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCIATLIAHBI «XUMMUSI»

1.1. MecTo AUCHUILVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHaNbHON 00pa3oBaTelbHOM
NPOrpaMMblI

Oo6meobpazoBatenbias guctumuimHa OJ.12  «Xumus» sBisieTcss  00s13aTEBHON  YacThIO
00m1e00pa3oBaTepHOrO MHKIIA 00pa3oBaTeNibHON mporpammbel B cootBercTBun ¢ @I'OC CIIO no
cnenuanbHocT 21.02.19 3emuieycTpoiicTBo.

TpynoeMKOCTh TUCHHMILIMHBI «XUMHS» Ha 0a30BOM YpPOBHE COCTaBIIsIeT 72 4aca, U3 KOTOPBIX
64 waca — 6a30BbIH MOTYITH (6 pa3ienoB) U 8 4acoB — MPHUKIAIHOW MOIYIE (1 pa3serr), BKIFOYarOIIHiA
MPaKTUKO-OPUEHTUPOBAHHOE COJIEpKaHNE KOHKPETHOM Mpodeccuu WK CueruaibHOCTH.

[IpukmnanHoit MOyab BKIOYAET OAUH pasnen. Paznen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
JEeSITEIbHOCTH YEJIOBEKa» peann3yercs Uil BCeX CHEIHalbHOCTEH Ha MaTepuae KeiicoB, CBSI3aHHBIX
C DKOJIOTHYECKOW O€30MacHOCTbI0 M OILIEHKOM TOCJIEACTBUN OBITOBOM M TMPOW3BOJCTBEHHOM
JEeSITEIbHOCTH, M0 OTpacisaM Oynyiiel mpodeccnoHanbHOM 1eATEeNbHOCTH 00yJarOIUXCsl.

1.2. Heau 1 niianHupyemMblie pe3yabTaThl 0CBOCHUS M CIUTINHbBI

1.2.1. eau U 3aga4m AU CHUTIIHHBI

®opmupoBaHue y oOydaromuxcs NpeCTaBIeHNUs O XUMUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa KaK OCHOBBI NMPHUHITHS PEHIEHUH B YKU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agauM IMCUUILIMHBI:

1) cpopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MpPOTEKaHUsS XUMHUYECKHX IPOILIECCOB U
SIBICHUM B OKpYXKawolled cpeae, LEJIOCTHOM HaydyHOW KAapTUHBI MHUpPA, B3aWUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBJIATH (GOPMYJbl HEOPraHMYECKHMX W OpPraHUYECKHX BEIIECTB,
yYpaBHEHUS XUMHUYECKUX pEaKIuil, OOBIACHATb UX CMBICI, WHTEPHPETUPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM IPOBEACHHS MPOCTEHIINX XUMHYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI ¢ cOOMIOIeHHEeM MpaBuil 0€30MacHOTO OOpaIleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCMOJb30BaTh HH(POPMAIMIO XMMHUYECKOTO XapakTepa U3 pPa3IMYHBIX
HMCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITEIbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMaHUE 3HAYMMOCTU JOCTHXKCHHM XMMHYECKOW HAayKH M TEXHOJIOTH
JUIS Pa3BUTHUS COLIMATILHON U IPOU3BOICTBEHHOM cdep.

1.2.2. IInaHupyemble pe3y/IbTAThl OCBOCHHUsI 001Ie00pa3oBaTebHON JMCHMILIMHBI B
coorBercTBHM ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO

Oco6oe 3Hauenue nmpeamer umeet npu popmuposanuu 1 pazsutun OK 01, OK02, OK 03, OK
04, OK 05, OK 06, OK 07.

VY4eOHbIi npeaMeT 0JKEeH COCOOCTBOBATh PAa3BUTHIO JIMYHOCTHBIX pe3yibTatoB JIP 1, JIP
2, JIP 3 u JIP 4, B coorBerctBuu ¢ IIporpammoii Bocnuranust oOyuatomuxcss AHO «I1OO»
«OTKpeITBI  TaBpUUECKHH  KOJIIEIK no cneumansHoctn  21.02.19  3emueycTpolicTBo.



Koambt IInanupyemMsble pe3yJibTaTbl OCBOCHHS JMCHMIIIMHBI BKIKOYAIOT:

pe3yJbTaToB

JIP JINYHOCTHBIE pPe3yJIbTaThl

JIP 1 Oco3Hanue 00y4aroUIMMHCS POCCUHCKON T'pa)KIaHCKOW HIACHTUYHOCTH, HMATPHOTH3M,
YBa)XEHHE K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU nepes] PonuHol, ropaocTtu 3a
CBOM Kpai, cBOo PoauHy, nponuioe M HacTOsIee MHOIOHAIMOHAJIBHOTO HapoJa
Poccun, yBakeHue rocyiapcTBEHHBIX CUMBOJIOB (Tep0, ¢iar, THMH)

JIP 2 ['oTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEIEICHUIO B TOM YHCIIE
caMo00pa30BaHUIO, HA TPOTSHKCHUH BCEW IKU3HM;, CO3HATEIBHOE OTHOIIEHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHOW MPOPECCHOHAIBHON U
OOLIECTBEHHOM JESITEbHOCTH

JIP 3 Hanuune MmoTuBanuu kK 00y4eHHUIO U TUYHOCTHOMY Pa3BUTHIO.

JIP 4 [lenenanpaBieHHOE pa3BUTHE BHYTPEHHEW MO3ULHMH JUYHOCTH HA OCHOBE TYXOBHO-
HPABCTBEHHBIX IEHHOCTeW HaponoB Poccuiickon ®enepanuu, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX  Tpaaulud,  (QOPMUPOBAHHE  CUCTEMBl  3HAUMMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK, AHTUKOPPYIIIMOHHOTO MHPOBO33PEHUS,
MIPaBOCO3HAHUS, IKOJOTUYECKOW KYJIbTYpPbI, CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
YKU3HEHHBIE IIIaHBbI.

Koa u IInanupyemMbie pe3yJbTaThl 0CBOCHHS JHCIUIIHHBI

HAUMEHOBaHU

e
(popmupyemsl Oo6mue JlucuunjMHapHbIe
X

KOMIIEeTeHI M ii

OK 01. B yacTu Tpy10BOIro BOCIUTAHUS: | - BJIAJETh CUCTEMOM XUMHUYECKMX 3HAHUU,

Beibupats - TOTOBHOCTb K TpyHly, OCO3HAaHHME | KOTOpas  BKJIIOYAeT:  OCHOBOIIOJIArarouInue

crnocoOsbl LIEHHOCTH MacTepCTBa, | MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,

peleHus 3a1a4 | TpyAoIo0ue; JNIEKTpOHHAs o00oyioyka aroma, s-, p-, 0-

npogeccuoHan | -  TOTOBHOCTh K AKTHBHOH | 2JIEKTpPOHHblE  OpOMTaaM  aTOMOB,  HOH,

BHOU JESTEIIBHOCTH TEXHOJIOTHYECKON M | MOJIEKYJIA, BaJICHTHOCTD,

JESTEIIBHOCTH | COLUAIbHOMN HAIPABJIEHHOCTH, | BJIEKTPOOTPULIATEIBHOCTD, CTEIICHb

IIPUMEHUTENbH | COCOOHOCTh UHULUMPOBATh, | OKUCIEHUS,  XUMHYECKas  CBsA3b,  MOIJIb,

O K Pa3JIM4HbIM | [IJJAHUPOBAaTb M  CaMOCTOSITENBHO | MOJIIpHAst Mmacca, MOJISIpDHBI ~ 00beM,

KOHTEKCTaM BBIIIOJIHATH TAKYIO JESATEIBHOCTD; YIJIEpOHBIN CKeNeT, PyHKIMOHAIbHAS TPYIIa,
- UHTEpeC K pa3M4HbIM cdepam | paauka, U30MEpPHs, U30MEDHI,
npoeccuOHaNBbHON AEATEIIBHOCTH, | TOMOJOIMYECKHM pan, TOMOJIOTH,
Osananenue YHHUBEPCAJIBHBIMHU | YTJIEBOAOPObI, KUCIOPOJ- U a30TCOJAEPIKAIIME
Y4eOHBIMHU NMO3HABATEJILHBIMHU | COEJMHEHNU, OMOJIOTHYECKU aKTUBHBIC
JefiCTBUAMU: BemlectBa  (YrJieBOpbI, KUPBI, OenKm),
a) 0a3oBbIe JIOTHYEeCKHEe | MOHOMEp, IOJIUMEP, CTPYKTYpHOE 3BEHO,
AefCTBHSA: BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS,

- CaMOCTOSTENILHO (POPMYIUPOBAThH
U aKTyaJlu3upoBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYILECTBEHHBIH
NpPU3HAK WM OCHOBAHMS IS

KPHUCTAJINYECKas peleTKka, THIIbI XUMHUYECKHX
peakuuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30-U DHAOTEPMUYECKUE, PEAKIIMH HOHHOTO
oOMeHa), pacTBop, AJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, NIEKTPOJINTUYECKAS




CpaBHEHMs, KilaccupuUKauuu |
0000111IeHMS;

- ONpEACNATh LENH ACATEIbHOCTH,
3aJaBaTh IMapaMeTpbl U KPUTEPUH
HUX JOCTHUKCHUA,

- BBbIABJIAATH 3aKOHOMCPHOCTH H
IIPOTUBOPCUUA B PpaCCMATPUBACMBIX
SABJICHUAX,

- BHOCHUTH KOPPCKTUBbBI B
JACATCIBHOCTD, OILICHUBATH
COOTBETCTBUE PE3YIbTATOB IEIISIM,
OIICHUBATH PUCKHU HOCHC}ICTBI/Iﬁ
NeITebHOCTH;

- pa3BUBATh KPCATHBHOC MBIIIJICHUC
MIPH pELIEHUH KUZHEHHBIX MPoOIeM

0) 0azoBbIe  HCCJIEI0BATEIbLCKHE
JelCTBHA:

- BIIaJIeTh HaBBIKAMU  y4eOHO-
HCCIIEIOBATENBCKOM M TPOEKTHOM
JIEeITEILHOCTH, HaBBLIKAMH
paspernieHus mpooeM;

- BBISBIIATE MPUYUHHO-
CJICICTBEHHEIC CBSI3U u
aKTyaJIUN3UpPOBATH 3ajaqy,
BBIIBUTaTh TUIOTE3y €€ PEIICHUs,
HaxOJINUTh apryMEHTBI TS
JIOKa3aTeIbCTBa CBOHMX

YTBEPXKICHUM, 3a7aBaTh MapaMeTpPbl
U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATh TMOJYYCHHBIE B
XO0JIe pElIeHHUs 3a7a4u Pe3ybTaThl,
KPUTHUYECKHU OIICHHBATh nX
JIOCTOBEPHOCTb, ~ IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBUSX;

- yYMETb [MEpPEHOCUTh 3HAHHUS B
[03HABATEIbHYI0 M MPAKTHUYECKYIO
0071aCTH KU3HENEITEILHOCTH,

- YMETb MHTErPUpPOBATH 3HAHUS W3
Pa3HBIX PEIMETHBIX 00IaCTeH;

- BBIABUTATh HOBBIE HAeH,
npejaraTh OpUTHHAJIbHBIE
IOJIXO/IbI U PELICHUS;

- CIIOCOOHOCTE MX MCITOJIL30BAaHUS B
MO3HABATEILHOM U COLMAILHOM
MPAaKTUKE

Jucconmanmsa, OKHUCIUTC]Ib, BOCCTaHOBHTCIIb,
CKOPOCTh XUMHUYSCKOMN pCakuunu, XUMHUYCCKOC

paBHOBECUE), TEOPUM M 3aKOHBI (TeopHus
XUMHNYCCKOT'O CTPOCHUA OpraHU4YCCKUX
BELIECTB AM. Bytneposa, Teopus
ANEKTPOJIUTUYECKON JIMCCOLIMAIUH,
nepuoanueckuii  3akoH J[.MI. Menneneesa,
3aKOH COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKHH A3BIK XNMHU,
(aKkTOJIOTHUECKUEe CBEIEHHs O CBOWCTBAX,
COCTaBe, HOJy4YEHUH u 6e30macHOM

HCIIOJIb30BAHNH Ba)KHEHIITHX HCOPTaHUYCCKUX
u OpPraHn4YCCKUuX BEUIECTB B 6I)ITy n
HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA,

- YMCTH BBIABJIATH XAPAKTCPHBIC IMPU3HAKU U
B3aMMOCBA3b U3YUCHHBIX HOHHTHﬁ, MMPUMCHATH
COOTBCTCTBYIOIIMEC IIOHATUA IIpU OIMKMCAHUU
CTPpOCHHUA U CBOICTB HCOPraHNM4eCKux Hu
OpraHn4YeCKUX BCIICCTB U HUX npeBpameHHﬁ;
BEISIBJIATH B3aMMOCBSI3b XUMHUYECKMX 3HAHUH C

IIOHATUAMHA n IpeaACTaBICHUAMU Apyrux
€CTCCTBCHHOHAYYHBIX ITPECAMETOB,
- YMETH HCIIOJIB30BAaTh HaMMCHOBAaHUA

XUMHUYECKUX COEAMHEHUM MEXAYHAPOIHOTO
CO103a TEOPETUYECKOW Y MPUKIIAHOW XUMUH U
TPUBHUAJIbHBIE HA3BaHUS BAKHEHIIUX BEIIECTB
(oTMneH,  ameTwieH, raulepuH,  (QeHod,
dbopmanpieru, YKCyCHas KHUCIIOTa, TJIHUIUH,
yrapHblii Ta3, VrieKUucibli Tra3, aMMHuak,
ramieHas — HM3BeCTh, HeraiieHas  HM3BeCTb,
NUTbEBAsT CoJa MW JIPYIUX), COCTaBJIATh
dbopMyiIbl HEOPraHMYECKHMX W OPraHUYECKUX
BEIIIECTB, YPaBHEHUS XHUMHUYECKUX PEaKIUH,
OOBSICHAT, WX  CMBICH;,  TOATBEPXKIATh
XapaKTepHbIE XMMHUYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMHU  JIKCIIEPUMEHTaMU U
3alUCSMU YPaBHEHUN XUMUYECKUX PEAKIIUI;

- yMeTh YCTaHaBJIUBaThb NPUHAMIECKHOCTh
M3YYEHHBIX HEOPTaHUYECKUX M OPraHUYECKUX
BEILECTB K ONPEJCICHHBIM KJaccaM U IpyIiam
COCIMHEHUH, XapaKTepu3oBaTh HMX COCTaB U
BAKHEWILIME CBOICTBA; ONPENENATh BHUIBI
XUMHUUYECKUX CBsA3eH (KOBaJ€HTHAas, HWOHHAasi,
MeTaJInYecKas, BOJIOPOHAS), THIIbI
KPUCTAJUIMUECKHUX pELIeTOK BEIIECTB;
KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMUpOBaThH IPE/ICTaBIICHHUS: 0
XUMHYSCKOM COCTaBJISAIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJIHU
XUMUU B TIO3HAHUU SABJICHUM NPUPOABI, B
GOpPMUPOBAHMM  MBIIUICHUSI U KYJIbTYPBI
JUYHOCTH, €€ (DYHKIIMOHATBHOW T'PaMOTHOCTH,
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HEOOXOJUMOW Uil PElICHUS MPaKTHYECKHX
3aJa4 M OKOJIOTMYECKH  O0OOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 310POBbIO U NPUPOIHOMN
cpene;

- YMETb IPOBOJUTH PACUYETHI MO XUMHUYECKUM

dopmynaMm W ypaBHEHHSM  XUMHUYECKHUX
peaknmii ¢ HCHOJB30BaHHWEM  (U3UUECKUX
BEJIMYMH, XapaKTepPU3YIOIMUX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCII0JIb30BATh CUCTEMHBbIE

XUMHWYCCKUEC 3HAHUA IS MMPUHATHA peHICHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyalusiX,
CBA3AaHHLIX C BCIICCTBAMU U UX TPUMCHCHUCM

OK 02.
Hcnonb3oBarh
COBpPEMEHHBIE
CpeacTBa
TOMCKa,
aHayu3a u
WHTEpIpeTaiu
1 uHbopMauu
"
nHpopMaImoH
HBIE
TEXHOJIOTUHU
TUIs
BBITIOJTHEHU S
3aau
npodeccuoHal
BHOH
NesITeNIbHOCTH

B o61acTm HeHHOCTH HAY4YHOIO
MO3HAHHUSA:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTUA  HAayKu U
0OL1eCTBEHHOI MPaKTHKH,
OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IIOJIUKYIbTYPHOM
MHUpE;

- COBEPILICHCTBOBAHHUE S3BIKOBOM U
YUTATENbCKOM  KyJABTYpHl  Kak
CPEeICTBAa B3aMMOJCHCTBUS MEXKIY
JFOIBMH U TIO3HAHUS MUDA;

- OCO3HaHME IIEHHOCTH Hay4yHOH
JeATeNbHOCTH, TOTOBHOCTb
OCYIIECTBIIITH ~ HPOEKTHYIO |
UCCIIEIOBATENBCKYIO JIESTEIbHOCTD
WHIUBUYAIBHO U B TPYIIIIE;

OsJjaaenue YHHMBePCAJIbHbIMH
y4eOHBIMU MO3HABATEJAbLHLIMH
JefCTBUSIMH:

B) padora ¢ undgopmanueii:
- BIIaJIeTh HAaBbIKAMU TOJY4YEHUS

uHboOpMalMM U3 HCTOYHUKOB
pasHbBIX THUIOB, CAMOCTOSITEILHO
OCYILECTBIIATh  IIOMCK,  aHaju3,
CHUCTEMATH3ALNIO0 u
MHTEPIIPETALINIO uHpopManuu
pas3nuyHBIX  BUAOB U (opm
MIPE/ICTaBICHMS;

- CO3IaBaTb TCEKCThI B Pa3JIMYHBIX
(bopMaTax C Y4YC€TOM HAa3HA4YCHUA

uHpopMalun u LEJIEBOU
ayJIMTOPHUH, BbIOUpas
ONTUMAJIbHYIO bopmy

NPCACTABJICHUS U BU3YyaJIM3allUU,

- yMeTh IUIAaHUPOBATh H  BBIOJHITH
XUMUYECKUNA  OKCIIEPUMEHT  (MpeBpalieHus
OpPraHMYeCKUX BEIIECTB TNPH HArpeBaHUU,
MOJIy4YE€HUE STHJIEHA U HU3YYE€HHUE €ro CBOMWCTB,
KaueCTBEHHBIC  PEAKIMM  Ha  allbJIETHbI,
KpaxMaJl, YKCYCHYIO KHUCJIOTY; J€HATypaIus
OCIIKOB TpW HArpeBaHWU, IBETHBIC DPEAKIIUU
OCJIKOB; MPOBOJIUTH PEAKIIMN MOHHOTO OOMEHa,

ONpeNeNsiTh  Cpeay  BOJHBIX  PAacTBOPOB,
KayeCTBEHHbIE  peakiuu  Ha  cyibdar-,
KapOoHaT- W XJOpUI-aHHOHBI, Ha KaTHOH

aMMOHHMSI; pelIaTh 3KCIIEpUMEHTANIbHBIE 3aa4U
nmo Temam "Meramisl" u "Hemetamnel") B
COOTBETCTBUM  C  MpaBWJIaMU  TEXHHUKHU
0€30MacCHOCTH MPH OOpAICHUH C BEIIeCTBAMU
u 71a60paTOPHBIM 000pyI0BaHHEM;
OPENCTaBIsATh  PE3YNbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOILIUX peakiuii U GopMyIUpOBaThH
BBIBOJIbI HA OCHOBE 3THX PE3Yy/IbTATOB;

- yMeThb  aHAJU3UpPOBaTh  XUMHUYECKYIO
uH(bOpMaIIMIO, TOJly4aeMyKd M3  pasHbIX
UCTOYHUKOB (CpEACTB MaccoBOM MH(popmanuu,
ceTb HTEpHET U apyrue);

- BIQJIeTh OCHOBHBIMH METOJAaMH HAyYHOTO
MO3HAHUS BEUIECTB U XUMHYECKHUX SBICHUMN
(nabmrosieHue,  M3MEpPEeHHe,  IKCIEPUMEHT,
MOIETTUPOBAHUE);

- YMETh IPOBOJUTH PACUYETHI MO XUMHUYECKUM

(I)opMynaM 151 YPaBHCHUAM XUMHNUYCCKHUX
peaKHI/Iﬁ C  HCIIOJBb30BaHHUCM (I)I/I3I/I‘-ICCKI/IX
BCJIMYNH, XapaKTCPpU3YHOINIHUX BCHICCTBA C
KOJIUYECTBEHHOU CTOPOHBI: MACCHI, o0beMa
(HOpMaHBHBIC YCJ'IOBI/IH) ra3oB, KOJIHNYECCTBaA
BCIIICCTBA, HCIIOJIb30BAaTh CUCTCMHBIC

XUMHWYCCKUC 3HAHUA JIS1 IPUHATHA pCH_ICHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTyallusX,
CBA3AaHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM
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- OIICHUBATh
JETUTUMHOCTh ~ MH(QOpMAIH, ee
COOTBETCTBHUE MIPaBOBBIM u
MOPATBHO-3THYECKUM HOpMaM;

- UCIIOJIb30BATh cpeacTBa
WH(POPMAIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pelneHnn KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHu3aIMOHHBIX 3amad c
COOII0ICHIEM TpeOoBaHMI
SPrOHOMHUKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHnsi, TPaBOBBIX U
THYECKHUX HOPM, HOpM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- BIIQJICTh HABBIKAMHU
pacro3HaBaHUsI U 3aIIATHI
uHpopmanuu, THPOPMAITMOHHOM
0€30MacCHOCTH JTUYHOCTH,

JOCTOBEPHOCTH,

OK 04.
DddexTuBHO
B3aMMOJICNCTBO
BaTh U
paboTtath B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpa3BUTHUIO,

CaMOCTOATCIBHOCTHU n
CaMOOITPECACIICHUIO,
-OBJIaAICHUEC  HaBbIKaMH y‘IC6HO'

HCCIIEIOBATENbCKOM, MPOEKTHOU U
COITMAILHOM JICSITCIIbHOCTH,

OsJagenue YHHMBEPCAJbLHbIMH
KOMMYHUKATHBHBIMU
JeHCTBUSIMH:

0) coBMecTHAasl 1eSITeJIbHOCTD.

- TOHMMaTh U  HCIOJb30BATh
MpeuMyIlllecTBa  KOMAaHIHONW U
WHIUBUIYaIbHOU pabOTHI;

- TOpPUHUMATh LEJIH COBMECTHOM
NeSITeNIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JECHCTBUS IO €€
JOCTHIKEHHUIO:  COCTaBJIATH  IUIAH
NEUCTBUM, pacnpenensiTe poiu C
y4eTOM  MHEHHMH  yYaCTHHKOB
o0cyXIaTh pe3ynbTaThl
COBMECTHOM paboThI;

- KOOPJIWHUPOBATH M BBIMOJIHATH
paboTy B YCIOBHSX peaibHOTO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYWIECTBJIATb  IO3UTHUBHOE
CTpaTErMuecKkoe  IOBEACHHUE B

Pa3NMUYHBIX CHUTYAlHsSIX, MPOSBIATH
TBOPUYECTBO U BOOOpaxkeHHe, OBITh
WHULUATUBHBIM

OBaanenue YHHUBEPCAJIbHBIMH

- yMeTh IUIAaHUPOBATb W  BBIIOJIHATH
XUMHYECKUH  HIKCHEPUMEHT  (MpeBpalleHus
OpPraHMYeCKHX BEIIECTB MpPH HAarpeBaHWH,

MOJTy4CHUE STUJICHA U HM3YYCHHUE €r0 CBOWCTB,
Ka4eCTBCHHBIC  pEaKIMd Ha  allbJCTHIBI,
KpaxMaj, YKCYCHYIO KHCIOTY; JeHaTyparus
OCITKOB TNPW HArpeBaHWMU, IBETHBIC PEAKIIUU
OCIIKOB; MPOBOJIUTH PEAKIIMK HMOHHOTO OOMEHa,

OTpEeNeNaTh Cpely BOJIHBIX  PacTBOPOB,
KayeCTBEHHbIE  peakiuu  Ha  cyibdar-,
KapOoHaT- W XJOpUI-aHHOHBI, HAa KaTHOH

aMMOHHMSI; pelIaTh 3KCIIEPUMEHTAIbHBIC 33a4U
nmo Temam "Meramibel" u "Hemertamnel") B
COOTBETCTBUM  C  MpaBWIAMU  TEXHHUKHU
0e30MacHOCTH IpHU OOpallleHUU C BElIeCTBaMU
u 1a00pPaTOPHBIM 00opynoBaHueEM;
OPEJICTaBISITh  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii u GopMyIHUpOBaThH
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB




PEryjasaTUBHBIMHU JeHCTBUSAMH:

I') IpUHATHE Cce0s M JAPYrux
Jaei:

- IPpUHUMATb MOTUBLI U APTYMCHTLI
JpYyrux  JIOJEed IpU  AHAINU3E

Pe3yIbTATOB ESATEILHOCTH;
- TpHU3HABATh CBOE MPABO M TIPABO
JIPYTUX JIF0JIeH Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH
MUP C MTO3UIIUH JPYTOT0 YEIOBEKA;

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIbl,
pecypcocoepex
SHHUIO,
IIPHUMCHSATH
3HaHUs 00
N3MCHCHUU
KJIMMAara,
IIPHUHIMAIIBI
OEepEeKITUBOTO
MIPOU3BO/JICTBA,
3¢ HeKTUBHO
JNIEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUIX

B 00J1acTH 3K0JI0rH4€CKOr0
BOCIIMTAHUA:

- c(hopMUPOBAHHOCTH
JKOJIOTHYECKOU KYyJIbTYpBI,
IIOHUMAaHHUEC BIJIMAHHUA COLIMAJIBHO-
SKOHOMHYECKHX  IIPOLIECCOB  Ha
COCTOSIHUE MIPUPOTHOM U
COLMATIBHOM  Cpelbl, OCO3HaHHUE
r7106aIbHOTO XapakTepa

9KOJIOTMYECKUX MPooIIeM;

- IUTAaHUPOBAHUE U OCYILECTBJICHHE
JIEWCTBUI B OKPYXKaIOIIEH cpeie Ha
OCHOBE 3HAHMS LIEJIEW YCTOMYHUBOTO
Pa3BUTHSI YEIIOBEUECTBA;

AKTUBHOE HENpUsTHE JEHCTBUH,
MPUHOCSIINX BpEI OKPYXKaIOIIeH
cpene;

- yMEHUE MIPOTHO3UPOBAThH
HEOJaronpusiTHbIE HKOJIOTUYECKUE
MOCJIEACTBUSL  IPEIIPUHUMAEMBIX

JIEUCTBUI, MPEIOTBPAILATH UX;

- pacHIMpPEHHE OIbBITA EATCTLHOCTH
9KOJIOTUYECKOM HAINPaBJICHHOCTH;

- OBJIaJICHHUE HABBIKAMU Y4EOHO-
HCCIIEIOBATEBCKOM, MPOEKTHOM 1
COLIMAJILHOM JEeATENbHOCTH;

- chopmMupoBaTh IPEJCTaBICHUSA: 0
XUMHYECKOU COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, pOJIH
XUMHU B IIO3HAHUH SBJIICHUI npupoanl, B
(GOpMUPOBAHMM  MBILIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIIMOHAJIBbHOW I'PaMOTHOCTH,
HEOOXOIUMOM Il pelleHusi MPaKTHYECKUX
3aa4 W DKOJOTUYECKH  O0OOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3J0POBBIO M MPUPOJTHOMN
cpene;

- yMeThb coOyo/aTh MpaBUia 3KOJIOTUYECKU
1enecooOpa3Horo MOBeNEHUsT B OBITY W
TPYAOBOM JEATETBHOCTH B LESAX COXPAaHEHUS
CBOETO 370POBbSl U OKPYXAIOIIEH MPUPOTHOU
Cpelbl; YUUTHIBATh OMACHOCTH BO3ACUCTBUS Ha
JKUBbIE€ OPTaHU3MbI OIpPEICIEHHBIX BEIIECTB,
MOHMMasl CMBICH TOKa3aTens [MpeneiabHOU
JOIYCTUMOW KOHIEHTpaluu




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA30OBATEJIbHOM JUCIUILINHBI

«XUMMUS»

2.1. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHOBHOe coep:KaHue 64
BT. U..

TEOpeTUYECKOe 00yIeHne 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3AHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJEepPKAHME (COAEPKAHUE 5
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOPETHYECKOE 00yUeHHE 2
MPAKTUYECKHUE 3aHATHS 4
IMpomexyrounas arrectanus (quddepeHInPOBAHHBIN 3aUeT) 2

10




2.2. TeMaTu4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue
pa3jiesioB U TeM

Coaepikanue yueOHOro MaTepuajia (OCHOBHOE H
npo¢eccuoHaIbLHO-0PHUEHTHPOBAHHOE),
JIa00paTOpPHbBIE U MPAKTHYECKHEe 3aHATHS,
NPHUKJIAAHONH MO1YJIb

O0nLeM
4aC0B

DopmupyemMble
KOMIIETEHI U

1

2

4

OcHoBHOE€ Cod€cpiKaHue

Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBa

Tema 1.1.
Crpoenue
aTOMOB
XUMHAYECKUX
DJIEMEHTOB U
pupoa
XUMHYECKON
CBSI3U

OcHoBHOE€ Coa€cpiKaHue

TeopeTuquRoe oﬁyqelme

N|BO

CoBpemeHHas MOJIEJIb CTPOEHHUS aToma.
CHUMBOJIMYECKH SI3BIK XUMHUH. XUMHUYECKHUI JIEMEHT.
OnektpoHHas kKoHburypamus aroma. Kinaccudukanus
XAMHYECKHX AJIEMEHTOB (s-, P-, O-2JeMeHTHI).
BanenTHsie snexkTpoHbl. BaneHTHOCTh. DieKTpoHHas
npupoja XUMUYECKON CBSA3U.
DIIEKTPOOTPUIIATEILHOCTh. BUBI XUMUYECKON CBSI3U
(KoBasieHTHAasl, OHHAsI, METAJIMYECKas, BOJIOPO/IHAs)
1 criocoObI ee 00pa3oBaHus

IIpakTHyeckue 3aHATHS

Pemenne 3amanmii Ha WCIOJL30BAaHHE XUMHYECKOH
CHUMBOJINKH u Ha3BaHUU COCTUHEHUN o
HOMEHKJIaType MEXTyHapOJHOTO coro3a
TEOPETHUYECCKOW M MIPUKJIATHON XUMUN U TPUBHATBHBIX
Ha3BaHUM JUISI COCTaBJICHUS XUMHUYECKUX (HOPMYI
JBYXaTOMHBIX COEAMHEHUN (OKCHUIIOB, CYIb(HUIOB,
TUAPUIIOB M T.I.) W JPYIMX HEOPTraHWYECKUX
COEIMHEHUI OTAEIbHBIX KJIACCOB.

[IpakTnueckne 3ajaHusl HAa YCTAHOBIICHHE CBS3H
MEXy CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB M
MEPUOANYECCKUM HM3MEHEHHEM CBOMCTB XHMHUYECKUX
JJIEMEHTOB U HUX COEIOMHEHHH B COOTBETCTBHHM C
nojioxenueM [lepnoaudeckoil CUCTeMBI.

OK 01

Tema 1.2.
Ilepuoanueckuit
3aKOH U
tabmuma J[. 1.
Menneneesa

OcHoOBHOE co/lep:KaHue

OK 01

IlpakTHYeckue 3aHATHSA

OK 02

[Tepuonnueckas cucTeMa XUMHYECKUX JIEMEHTOB
.M. MengeneceBa. ®U3HUECKHI CMBICI
Ilepuoanueckoro 3axkona /[.1. Meneneena.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKUX
AIIEMEHTOB, 00Pa3yeMBbIX HMH MPOCTHIX U CIOKHBIX
BEIIIECTB B COOTBETCTBHUH C IOJIOKECHUEM
XUMHUECKOTO 3JieMeHTa B [leproanueckoit cucreme.
MupoBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonnueckoro 3akona J[.M1. Menneneesa.
IIpornoss! [I.11. MenneneeBa. OTKpbITHE HOBBIX
XHUMHUYECKHX AJIEMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJaHUI HA XapaKTepU3aLUI0
XUMHUYECKHUX AJIIEMEHTOB «MeTtaiunueckue /
HEMETaJNIMYECKUE CBOMCTBA,
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QJICKTPOOTPULIATCIBbHOCTh XUMHUYCCKUX 3JICMCHTOB B
COOTBCTCTBUU C UX BJICKTPOHHLIM CTPOCHUECM U
MOJIOKEHUEM B MEPUOANYECKON CUCTEME XUMUUYECKUX
anemeHToB /.M. MenneneeBa»

Paznen 2. Xumuueckne peakiuu

10

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOE€ Coa€cpiKaHue

TeopeTuquRoe oﬁyqelme

Krnaccudukarus 1 TUIIBI XAMAYECKUX PEAKITHH C
ydacTheM HeopraHudeckux BemiecTB. CocTaBieHue
YPaBHEHUH PEAKIUN COCTUHECHUS, PA3JI0KEHNUS,
3aMeInieHus, 0OMeHa, B T.4. pEaKIHi TOpEeHHUsI,
OKHCJICHUS-BOCCTAHOBIICHHSL.

VYpaBHEHUs OKUCIIEHHUS-BOCCTaHOBJICHHS. CTeneHb
okuciieHus. OKHCIUTENh U BOCCTAHOBUTEIIb.
CocraBiieHr€e U YpaBHUBAHUE OKUCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIMN METOIOM 3JIEKTPOHHOTO
6ananca. OKHUCIINTEILHO-BOCCTAHOBUTEIILHBIC
peaKuuu B IPUPOJIe, MPOU3BOJACTBEHHBIX MTPOIECCAX U
YKU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHS

KomnuectBeHHnle oTHOIIEHUST B XUMHH. OCHOBHEIE
KOJIMYCCTBCHHBIC 3aKOHbBI B XHMHU W PpPaCyYCThbl II0
YpPaBHEHUSIM XMMHYECKUX peakuuid. Moib Kak
€IMHHIIa KOJIMYecTBa BellecTBa. MousipHas Macca.
3aKOHBI COXpaHEHUsI MacChl W DJHEPruu. 3aKoH
ABoranpo. Monsipablii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTh ~ ra3oB. Pacuersl 1O  ypaBHEHUSM
XMMHUYECKUX PEAKIHMH C HCIOJIb30BAHUEM MAacCChl,
o0beMa (HOPMabHBIC YCIIOBHS) Ta30B, KOJIMYECTBA
BEIECTBA

OK 01

Tema 2.2.

DICKTPOTUTHYECC
Kasi JUCCOLHaIus
¥ HOHHBIA 00MeH

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Teopusi 3IEKTPOIUTAYECKON aucconuanuu. HoHBI.
DNEKTPOIUTHI, HEIJICKTPOJUTH. Peakiuum HOHHOTO
obmena. CocraBiieHHE peaKIMii HWOHHOTO OOMEHa
MyTeM COCTaBJCHHS MX IMOJHBIX U COKpAIEHHBIX
WOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE pPEaKIIHH.
3ajaHus Ha COCTaBJICHUE HOHHBIX PEaKIui

JlaGopaTopHble 3aHATHS

JlaGopaTopHas paboTta “THITBI XUMHYECKHX PEAKIIHMA .
HccnenoBanue TUoB (M0 COCTaBY U KOJTUYECTBY
HCXOJHBIX U 00pPA3YIOMIMXCS BEUIECTB) U IPU3HAKOB
XUMUYEeCKUX peakuuil. [IpoBeaenune peakuii HOHHOTO
oOMeHa, orpeielIeHHe CpeJibl BOJHBIX PACTBOPOB.
3a/laHus Ha COCTaBJIEHUE MOHHBIX peakIuid

KonTpoabHnasn
pabdora 1

CTpOCHI/IC BCIICCTBA U XUMUNYCCKHUEC pPCAKINU

OK 01
OK 04

Pazpgea 3.

CTpOCHHe H CBOMCTBA HECOPraHn4eCKMx BEeIIeCTB

16

Tema 3.1.
Knaccuduxkarus,

OcHoBHOe coaepkaHue

Teopernueckoe o0yuenune

OK 01
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer neopranuueckoit xumun. Kiaccuduxanus
HeOoprannyeckux Beuects. [IpocTsie U cla0KHbBIE
BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIECTB
(OKCHIBL, TUAPOKCUIBI, KUCIOTHI, COM). B3auMocBsi3b
HEOPraHMYECKHUX BEIIECTB. ArperaTHble COCTOSTHUS
BemiecTBa. Kpucrammuueckue u aMopQHbI€ BEIIeCTBA.
Tumbl KPUCTALTUYECKUX PEHIETOK (aTOMHas,
MOJIEKYJIIpHas, UOHHAs, METaJUTHYecKasi).
3aBUCUMOCTD (PU3MUECKUX CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKOU peleTki. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BEIIECTB OT BHA
XUMUYECKOMW CBSI3U U THUIA KPUCTAILUTUYECKON
pemetku. [IpuanHbl MHOrOOOpa3us BENIECTB

HpaKTuquKue 3aHATUSA

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE
BEILECTBA UCXO/S U3 UX XUMUYECKOU (HOpMYIIbI UIIn
COCTaBJIEHUE XUMUYECKOU (POPMYIIbI UCXOMS U3
Ha3BaHMs BellecTBa o MexayHapoanoi (MIOITAK)
VIV TPUBUAIBHOW HOMEHKIIATYpE.

Pemenne mpaktrueckux 3agaHuil Mo KiaccUUKaIUH,
HOMEHKJIaType u XUMHUYECKUM bopmynam
HEOPraHMYECKUX  BELIECTB  pa3IUYHBIX  KJIacCcOB
(yrapHblii Ta3, yriaekuciblii ra3, aMMHUak, TramieHas
W3BECThb, HEralleHas W3BeCTb, IUTbEBas CcoAa U
OpYrux): Ha3plBaTh M COCTaBIATh  (POPMYJIBI
XMMHYECKUX BEUIECTB, ONpPEAEsATh MPUHAIICHKHOCTD
K KJIaccy.

Hcrounnku xumuyeckoi nadopmaiuu (CpecTs
MaccoBoii nH(popmaluu, cetb UTHTEpHET U Ipyrue).
[Touck nndopmaiuu no Ha3BaHUSIM,
uaeHTUGUKaTOpaM, CTPYKTYPHBIM GopMyaam

OK 02

Tema 3.2.
duzuko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYECKHUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Meramtpl.  OOmue ¢u3HYecKue U XUMHYECKHE
cBoiicTBa MeTauioB. CrocoObl MOJydeHUs. 3HAYCHHE
METAJUIOB M HEMETAUIOB B MpUpPOJEC |
KU3HEACATCIIbBHOCTH  YeJlOBeKa W OPraHHM3MOB.
Koppo3us MeramuioB: BHABI KOPPO3HH, CIOCOOBI
3aIMTHl METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢Gu3HMYecKue W XUMHYECCKHE

cBOMcTBa  HeMmeTauloB.  TuUIMYHBIE  CBOMCTBa
HemerauioB IV— VII rpynn. Knaccupukauus u
HOMEHKJIAaTypa COEIMHEHUN HEMETAJIOB.

KPYFOBOpOTBI OMOTCHHBIX YJIEMEHTOB B IIpUpo ac

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHUCJIOT, coJieil u I[p) 3aKOHOMepHOCTI/I B UBMCHCHHUU
CBOMCTB IMPOCTBHIX BECIICCTB, BOAOPOJHBIX
COCHHHCHHﬁ, BBICITHUX OKCUJOB U THAPOKCHUIOB

IIpakTHYecKkne 3aHATHS

OK 01
OK 02
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CocraBiieHHEe YypaBHEHUH XHMHUYECKHX pPEaKIHil C
YYaCTUEM IPOCTBIX M CIOXHBIX HEOPraHUYECKUX
BCIICCTB: METAJUIOB W  HEMETAaJlJIOB; OKCHIOB
METAJUIOB, HEMETaNIOB M aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAHHA M aM(OTEPHBIX
TUJPOKCHJIOB; HEOPraHUYECKUX coJIei,
XapaKTEPU3YIOLMX UX CBOKCTBA.

Pemenne MPAaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHMil  Ha CBOWMCTBA, COCTaB,
MOJy4eHHe U 0€30MacHOE MCIOJIb30BAHUE BAKHEUIITUX
HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTHUUYECKOM
JIESITEILHOCTH YeJIOBEKa

Tema 3.3.
Unentuduxanus
HEOPraHMYeCKUX
BEIIECTB

OcHoBHOE CoA€cpiKaHue

JlabopaTopHble 3aHATUSA

JlabopaTopHas paborta «nentudukanus
HCOPraHNM4YCCKUX BCIICCTB».

Pemmenue OKCIICPUMCHTAJIBHBIX 3aaa4 10 XUMHUYCCKUM
CBOWMCTBAM  METAJUIOB W HEMETaUIOB, IO
pacro3HaBaHHIO U MOJYYSHHUIO COCIMHEHUIH METaJUIOB
Y HEMETaJLJIOB.

Wnentuduxanuss  HEOPraHMYECKHMX  BEIIECTB  C
HUCITIOJIb30BAHUEM HX q)HSHKO-XHMI/I‘-IeCKI/IX CBOﬁCTB,
XapaKTCPHBIX KaYECCTBCHHBIX peaKHHfI. KauecTBenurnie
peakuuu Ha cyiabdar-, kapOoHAT- U XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHHSI

KonTpoabHast
padora 2

CBolicTBa HEOPraHMYECKUX BEIIECTB

OK 01
OK 02
OK 04

Pa3znean 4.

CTpoeHue U CBOMCTBA OPraHM4YeCKMX BelleCTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMECHKJIaTypa
OpPraHHYECKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

[losiBneHue U pa3BUTHE OPraHUYECKON XUMUHU KaK
Hayku. [Ipeamer opranmyeckoit xumuu. Mecto u
3HAYEHHE OPTaHUYECKOU XMMUU B CUCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KAK TOPAJOK COCAMHEHMS
aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH.
OCHOBHbBIE  TOJIOKEHHUSI ~ TEOPUHU  XHMHUYECKOTO
CTPOCHMS  OpPraHMYecKMX  coeauHeHud  A.M.
byrnepoBa. VYriieponHbIi  CKEJNET OpraHUYecKoi
MOJIEKYJIbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT
XMMUYECKOTO CTpOCHUs MoJieKyl. HM3omepus wu
HU30MEPBL.

Ilonsitue o ¢yHkuMoHambHOM rpynne. Paaukan.

[TpuHIIUTIBL KITacCU(pUKAIIUU OpraHUYecKUuX
coenuHeHU. MexayHaponHas HOMEHKIaTypa U
TIPUHITUTIBI HOMEHKJIATYPHI OpraHUYeCKHUX
coenunenuii.  Ilonstme 006  azoTcoaepKammx
COCIUHEHUAX, OMOJOTHMYECKH AKTHBHBIX BEIIECTBAX
(yrneBopax, JKUpax, Oenkax u ap.),

BBICOKOMOJIEKYIIAPHBIX ~ COEAMHEHUsX  (MOHOMep,
IIOJINMEP, CTPYKTYPHOE 3BEHO)

OK 01

14




HpaRaneCRne 3aHATUSA

Howmenxknarypa OpraHUYEeCKUX COCTMHEHU I
OT/ICJIbHBIX KJIACCOB (HACBIILICHHBIC, HEHACHIIIICHHBIE 1
apOMaTHUYECKHE YIJIEBOJOPOMBI, CHUPTHI, (EHOIBI,
albJACTU/IbI, KETOHBI, KapOOHOBBIE KHUCJIOTHI U JIp.)
CocraBiieHHE TIOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX
(hopMysT OpraHMYECKHUX BEIIECTB OTACIHHBIX KJIACCOB,
WCTIONb3Ysl WX Ha3BaHUS 10 CHCTEMaTHYEeCKOU |
TPUBUAJILHOM HOMEHKJIAType (ITWJICH, alleTUJIEH,
rmnepuH, ¢peHol, GopManbaeru], YKCYCHas KHCIIOTa,
TJIMLIKH). Pacuertsl IpocTenen (bopMyIIbI
OPraHWYECKONW MOJIEKYJbI, UCXOJS W3 AJIEMEHTHOTO
cocraBa (B %)

Tema 4.2.
CsolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOE Coa€cpiKaHue

12

Teopernyeckoe o0yueHue

DOU3NKO-XUMHUYECKHE CBOKCTBA OPraHUYECKUX
COEIMHEHUN OTHENIbHBIX KJIAcCOB  (0COOEHHOCTHU
KiaccupuKkanMu W HOMEHKIATypbl BHYTPU KJacca,
TOMOJIOTUYECKHH ps U 0o0mas GpopMyiia; U30MepHs;
(¢u3uYecKkue  CBOWCTBA; XHWMHYECKHE CBOMCTBA;
CroCOOBI MOJTyYEHHUS):

—  [peAenbHBIC  YIIEBOAOPOJBI  (aTKaHBl |
IUKIIoAJIKaHbl). [OpeHHMe MeTaHa Kak OJWUH U3
OCHOBHBIX MCTOYHHKOB TeIlJIa B IMPOMBILIUIEHHOCTH U
ObiTy. CBOWCTBAa  TPHUPOAHBIX  YIJIEBOJOPOIOB,
HaX0XJCHHE B IPUPO/IEC U IPUMEHEHHUE alIKaHOB;

— HeTpeeNnbHbIe (AJKeHBI, aIKMHBl U AJIKaJUCHBI) U
apoMaTU4ecKHe YriaeBoAoposl. ['opeHue aneTuieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JIs
CBapKH M PE3KH METAJUIOB

— KHUCJIOPOJACOJepXallhe COCAUHEHUs (CIHUPTHI U
(beHobl, KapOOHOBBIE KUCIOTHI U 3(PUPHI, ajbAECTHIbI
U KETOHBI, KHUpbI, yraeBoabl). [IpakTuyeckoe
MPUMEHEHHE OSTUICHIVIMKOJS, TJUIeprHa, (eHoma.
[Ipumenenue dbopmanbaeruia, aneTanbJaeruaa,
YKCYCHOM KHCIOTBL. Mpblla Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. MOOIIME CBOMCTBA MbLIa

— asoTcojepKalle  COCAUMHEHUs  (aMuHBI U
AMUHOKHUCIIOTBI,  Oenku).  BblcokomomekynsipHbie
COCMMHCHUSI  (CHMHTETHYECKHE M OHOJIOTMYECKH-
aKTUBHbIE). MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO.
[TonmmMepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE
€ro HCII0JIb30BaHUs.

I'eneTnueckas CBsA3b MEXIY KIAaCCaMU OPraHUYECKUX
COCIMHEHU I

IIpakTHYecKkne 3aHATHA

CsoiicTBa OpTraHNYCCKUX COCOUHEHUN OTIEIbHBIX
KJ1aCCOB (TpI/IBI/IaJ'IBHa}I u MCKIAYHapOAHAasA
HOMCHKJIaTypa, XHMHUYCCKHUC CBOﬁCTBa, CITIOCOOBI
HOJ'IyIIeHI/IH)Z MMpEaACIIbHBIC (aJ'IKaHBI u I_II/IKJ'IOaJ'IKaHLI),
HCTIPCACIILHBIC (aJIKeHBI, AJIKMHbI H aJ'IKa,Z[I/ICHLI) u
ApOMATUYCCKUC YTIJICBOAOPOAbI, CHHUPTHI U (I)CHO.IIBI,

OK 01
OK 02
OK 04
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KapOOHOBBIE KHCIIOTHI U 3(DUPBI, aJIbACTHIIbI U KETOHBI,
aMHHBI M aMUHOKHCJIOTBI, BBICOKOMOJIEKYJISIPHBIC
coeqMHEHUs. 3aJaHus Ha COCTaBJICHUE YpaBHEHHM
XUMUYECKUX PpEeaKIuil ¢ ydJacTHEeM OpraHUYEeCKUX
BEIIECTB HA OCHOBAHUH UX COCTABA M CTPOCHHUS

CocraBieHue cxeM peakuuid (B TOM 4HCIE IO
MIPEIJIOKEHHBIM LENOYKaM [IPEBPALICHUI),
XapaKTEPU3YIOLUX XUMUYECKUE CBOMCTBA
OPraHMYECKUX COCIMHEHHMM OTACIBHBIX KJIAaCcCOB,
CrocoOBbl WX TOJIyYEHHsS] M Ha3BaHHE OPTaHUYECKUX
COCIMHEHUN 110 TPUBUAIBHOW WJIM MEXIYHAPOIHOMN
CHUCTEMAaTUYECKON HOMEHKIATypeE.

Pemrenne MIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPTraHUYECKUX
COCIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopHas pa6ora

JlabopaTtopnast pabota “IIpeBpareHuss opraHUYECKUX
BEILIECTB IPY HarpeBaHuu'.

[lonygyenne »5STWiIeHa W U3Y4EHHE €r0 CBOMCTB.
MonenupoBanue MOJIEKYJT u XUMHYECKHUX
MpeBpalleHUI Ha MpUMeEpe 3TaHa, 3TUJICHA, alleTHUIIeHa

U JIp.

Tema 4.3.
Nnentnduxarms
OpPraHHYCCKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOJICTBEHH
Ol JIeATETLHOCTH
yeaoBeKa

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue

buooprannueckue coenuHenus. [lpumeHenue u
Oouosnoruueckas poib  yrieBojoB.  OkucieHue
YIJI€BOJIOB — UICTOYHUK SHEPTUU KUBBIX OPraHU3MOB.
O6mactu mpuMeHeHus: aMUHOKUCIIOT. [IpeBparnienus
OenkoB MmUIMM B  opraHuzMme. buonoruueckue
¢dbyakuun 6enkoB. buojorndyeckrue QyHKIIUU KUPOB.
Ponp opranmyeckold XMMHM B pEHICHUU MpoOsieM
MUIIEBOM 6€30MacCHOCTH

Ponp opranmyeckoll XMMHHM B pEHICHUU MPoOsieM
SHEpreTHYecKoid  0e30MacHOCTH, B  Pa3BUTUHU
MEIUIMHBI, CO3/IaHUU HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB 2HEPruM (QJIbTEPHATUBHBIE HWCTOUYHUKU
sHepruu). OmMacHOCTh BO3JCHCTBUS Ha KUBBIC
OpraHM3Mbl OPraHWYECKUX BEIIECTB OTIENbHBIX
KiaccoB  (yIJIEBOJOPOABI,  CHUPTHI,  (DEHOIBI,
XJIOpOpPraHuvecKre MPOU3BOAHbIE, allbJETUIBI U JP.),
CMBICTT ~ TOKaszaTeis  MpeleibHO  JIOMMYCTHUMOU
KOHIICHTPAIUU

JlabopaTopHble 3aHATHS

JlaGopatopHas paOora: “Unentupukanus
OpPraHUYeCKUX COeTMHEHUN OTAEIbHBIX KJIacCOB”
Wnentudukanms OpraHUYEecKuX COEIMHEHU N

OTIENbHBIX KJIAcCOB (Ha TIpUMEpPE aJbAETHNIOB,
Kpaxmalsa, yKCYCHOM KHCJIOTBI, O€IKOB M T.IL.) C
UCIOJIb30BAHUEM HMX (PU3MKO-XMMHUYECKHX CBOMCTB U
XapaKTepHbIX KAaueCTBEHHBIX peakiuil. JleHaryparms
Oenka mpu HarpeBaHuH. L[BeTHble peakiyu OEIKOB.

OK 01
OK 02
OK 04
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BO3HUKHOBEHME aAHAJIMTUYECKOTO CHUTHAlIa C TOYKHU
3pEHHs] XMMMYECKMX IPOLECCOB IIPU IPOTEKAHUU
Ka4eCTBEHHOM peakuuu, MO3BOJIAIOILEH
UACHTU(HUIMPOBATh TPEATIOKECHHBIE OPraHHYECKHe
BEIECTBA

KoHnTpoJubHas
pabora 3

CrpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

Pa3pea 5.

Kunernueckue U TePpMOAUHAMHUYECKHE
3aKOHOMEpPHOCTH NMPOTeKAHUS XUMHYECKHX
peakuuii

CkopocTb
XUMHUYCCKUX
peaKuui.
XHUMUYECKOE
paBHOBECHE

OcHoBHOE€ Coa€cpiKaHue

Teopernyeckoe o0yueHue

CKOpOCTh peakiiy, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX
(akTOpOB:  TPUPOJBI  PEArupyrOIIMX  BEIIECTB,
KOHUEHTPALIMU PEArupyroNIuX BEIIECTB, TEMIIEPATYPhI
U IUIONIAAU PEAKIMOHHOW MOBEPXHOCTH. TemnoBbie
3bdexThl  XMMHUYECKMX  peakmuil.  DJKk30- U
SHJIOTEPMUUECKHUE, PEAKIIUU.

OO6patuMocTh peakiuii. XUMHYECKOE pPaBHOBECHE M
€ro CMENIeHUE MO ACHCTBHEM Pa3IUMYHBIX (PaKTOPOB
(KOHIIEHTpaIUsl peareHTOB WJIM TPOIYKTOB PEaKIIHH,
JaBJIEHUE, TEMIIEpaTypa) IS CO3/IaHUs ONTHUMATBHBIX
YCIOBUM  TPOTEKAHUS  XUMHYECKHX  IPOLECCOB.
[Tpunnun Jle [latense

OK 01
OK 02

IIpakTHYeckue 3aHATHS

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha
aHaiu3  (aKTOpOB, BIHUAIOIIUX HAa H3MEHEHUE
CKOPOCTH XMMHUUYECKOW PpEaKUHuH, B T.4. C MO3ULIHI
9KOJIOTUYECKH 11e7IeCO00pa3HOTO TOBEACHUS B OBITY U
TPYAOBOU NEATEILHOCTH B LEJSIX COXPAHEHUS CBOETO
3JI0pPOBbSI U OKPY’KAIOLIEH IPUPOTHOM CPEIbI.
Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3a/laHUN Ha
MPUMEHECHHE MpUHIIMIA Jle-1llaTenne JUIst
HAXO0XJCHUS HaMpaBJICHUS CMEIIEHUS pPaBHOBECHUS
XMMHYECKOHN peakiy 1 aHajan3 (pakTopoB, BIUSIOMINX
Ha CMEIIEHHE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02

Pa3pgea 6.

PacTBOpBI

Tema 6.1.
IlongaTue o
pacTBopax

OcHOBHOE cojlep:KaHue

N

Teoperuveckoe o0yueHue

PactBopenne kak (U3MKO-XMMHUYECKUN TpoIliecc.
PactBopbl. CrocoObl  MPUTOTOBJICHHSI PACTBOPOB.
PactBopumocts. MaccoBasg 10y  pacTBOPEHHOTO
BEIlIECTBA. Cwmbicn MOKa3aTesst peaebHO
JOTIYCTUMOM KOHIIEHTPALIMM U €r0 HCIOJIb30BAHUE B
OLIEHKE HKOJIOIMUECKON O€30MacHOCTH.

[IpaBuia 3KOJOTHYECKH IIEIECO00Pa3HOTO MOBEACHUS
B OBITY © TPyIOBOW JESATENTBHOCTH B  HENAX
COXpaHEHHUsI CBOErO 3JIOPOBbS M OKpYXKaroUIei
MIPUPOJIHOM CpeJibl; OMMACHOCTh BO3/CUCTBUS HA KUBbIE
OpraHU3Mbl ONIPE/IEJICHHBIX BEILIECTB.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX

OK 01
OK 02
OK 07
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3aJlaHUil Ha PacTBOPBI, MCIOJIb3yeMble B OBITOBOW U
MPOU3BOJACTBEHHOM JESITEILHOCTH YEI0OBEKA

Tema 6.2.
HccnegoBanue
CBOMCTB
pacTBOpOB

OcHoBHOe coepkaHue

JlabopaTopHble 3aHATHS

Jlaboparopnas pabota «IIpuroroBieHue pacTBOPOBY.
[IpuroroBnenue pacTBOpOB 3aJlaHHOM (MaccoBou, %)
KOHLEHTpauuu (C  IPaKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) H  ONPEICICHHE  CPeabl  BOJHBIX
pacTBOpPOB.

Perrenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue
NMPUKJIAJTHOTO MOYJIfA)

Pazgen 7.

Xumus B ObITY " NPOM3BOACTBEHHOM
JAeATEJIbHOCTH YeJI0BeKa

Xumus B ObITY U
IIPOU3BOJICTBEHH
OH IeATENbHOCTH
YeloBeKa

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

Hopeiimine 1OCTHMKEHMS XMMHUYECKOM HayKu U
XUMHYECKOM  TexHosioruu. Poiab  Xumuum B
o0ecre4eHn SKOJIOTMYECKOM, 3HEpPreTM4ecKod u
nuiieBo  0e30macHOCTH, pPa3BUTHH  MEAULIMHBI.
[IpaBuna mouwcka W aHajdM3a  XUMHUYECKOU
nH(pOpPMaLUK U3 PAa3INYHBIX UCTOYHUKOB (Hay4yHas u
yueOHO-Hay4yHasl JMTeparypa, CpeACTBa MacCOBOH
nHpopmanuu, cetb UHTepHET)

IIpakTHYeckue 3aHATHS

[Touck m aHaIN3 KEHCOB O MPUMEHEHUHU XUMHUYECKHX
BEIIECTB W TEXHOJOTHH ¢ ydeToM Oymymiei
npodeCCHOHANBHOM ~ JCATENHPHOCTH IO  TEMaM:
Ba)KHEHIIINE CTPOUTEIIbHBIC MaTepHabl,
KOHCTPYKIITMOHHBIE ~ MaTepualibl, KpacKH, CTEKIIO,
KepaMHKa, MaTepHuabl It AJIEKTPOHUKH,
HaHOMaTepHuaybl, TEKCTHJIbHBIC BOJIOKHA, MCTOYHUKHU
SHEPTUH, OPraHUYeCKHEe W MUHEpaJIbHBIC YI0OpEeHMS,
JIEKApCTBEHHBIC BEIIIECTBA, OBITOBAS XUMHMSL.

Jamura: IlpencraBieHne pe3ynbTaTOB — PELICHUS
Ke¥CcoB B (hopMe MUHHU-IO0KIIAJIA C IPEe3eHTAIlUCH

OK 01
OK 02
OK 04
OK 07

IIpomexyTouHas aTrecTanus N0 JUCHUILIHHE (
auddepeHIUPOBAHHBIN 3a4€T)

Bcero

72
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3. YCJIOBUS PEAJIMBAIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCIHUIIVIMHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHuIo
JUia peanuzauuy NOporpamMMbl JAUCLUIUIMHBI TPEAYCMOTPEHBI CIENYIOIIME CIelraIbHbIe
MOMEUICHUS: yIeOHBIH KaOWHET XMMHH U yaeOHasi XUMHUYECKast TabopaTopusl.

O0opynoBanue y4yeOHOro kaOuHera (HArJsiAHble NOCOOUS): KOJUICKIUU TMPOCTBHIX U
CJIO’KHBIX BEIIECTB W/MIIM KOJUIEKIIMU MOJIMMEPOB; KOJUIEKIUS TOPHBIX TIOPOJ U MUHEPAJIOB, Tabnua
MemnneneeBa, 1uppoBbie 00pa3oBaTEIbLHBIE PECYPCHI.

TexHuveckue cpeacTsa 00yuyeHHMsi: KOMIIBIOTEDP C YCTPOMCTBaAaMHM BOCIIPOM3BEACHUS 3BYKa,
MIPUHTEP, MYJIbTUMEANA-TIPOCKTOP C IKPAHOM, MYJIbTUMENITHAS JOCKA.

OoGopynoBanue Jadoparopum W Ppadoyux MecT JaOOPATOPUM: MEH3YPKH, IHIETKHU-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, MPEAMETHBIC U TMOKPOBHBIE CTEKJIA, IUIAHIIETHI JJIs
KaneJbHBIX peakiui, (GuabTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKJITHHBIC MPOOUPKU, PE3MHOBHIE
poOKkH, (OHAPUKH, HAOOp pPEaKTUBOB, CTEKISHHBIE MAJOYKH, MITATUBBI JUIsl MPOOUPOK; MEpPHBIE
AJTUHIPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JAenuTenbHbie mumHapudeckue (50-100 mu), ctynku ¢
necTuKkoM, (appopoBbie HYalIKW, MUHLETHI, (UIBTPHl OyMakHblE, BaTa, MapJjs, 4acoBbIe CTEKJa,
ANEKTPOTUIUTKH, JJAOOPATOPHBIC IITATUBBI, CIIUPTOBBIC TOPENKH, CIUYKU, MPUOOP IS TIOTYICHHS
ra3zoB (WJIM MPOOHPKa C Ta300TBOTHOM TPYOKOH), AEpKATEIH ISl TPOOUPOK, CKIISTHKU JIJIsT XPaHCHUS
PEaKTUBOB, pa3gaTOuyHbIC JIOTKW; xuMudeckue crakansl (50, 100 u 200 mu); mmarenu; MUHIICTHI;
TUTEIBHBIC MIUIIIBI; CEKYHIAOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mu), BoasHas OaHs (MM TEPMOCTAT), CTEKISHHBIC MAIOYKH; KOHHYECKHE KOJIOBI
st tutpoBanus (50 m 100 MuT); MHAMKATOPHBIE TIOJOCKU AJiA ompeneiaeHuss pH u cranmapTHas
WHJIMKATOpHAs ITKaJa; YHUBEPCATbHBIN MHANKATOP; muneTku Ha 1, 10, 50 M (wnmm no3atopsl Ha 1, 5
u 10 M), GropeTKH Juisi TUTPOBAHUS, MeAUIIMHCKKE mpuibl Ha 100—150 M, maGopaTopHbie W/wmm
aHayMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mKkad, U ap. 1aboparopHoe 000pyI0BaHHeE.

3.2. UndopmannonHoe obecriedeHue peaau3anum NporpamMmmbl

1. OcHoBHas auTEpaTypa:

° Pymutuc T'.E., ®enpaman @.I'. Xumusa. 10 kmacc. YueOHUK, 0a30BBIM YPOBEHb,
P®.,2022

° Pymutuc T'.E., ®enpaman @.I'. Xumus. 11 xmacc. YueOHuUK, 0a30BBIH YPOBEHb,
Pd.,2021

2. PexoMeHnymas nmureparypa:

° I'muuka 'H.JL O6mas xumus: yuedHoe nocodbue / H.JL. I'munka. — U3, crep. — M.:
Kunopyec, 2016.

° I'muuka H. JI., PabunoBuu B. A., Pyouna X. M. 3anaun u ynpaxHeHUs 1mo oomen
xumuu. — 2002,

HNurepHer — pecypcesbl:

o Buneoypoxu mo xumuw, 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

o I/IJ'IJ'IIOCTpI/IpOBaHHLIC MaTCpHaJibl 10 pasaciam: 0611_1351, OpraHu4ccKasd u
HCOPraHn4YCCKasa XUMUA. CHpaBO‘-IHI/II(, TCCTBI, BHUOCO (IlCMO).

https://multiurok.ru/goto.php?url=http://school

3.3. BociuTarenbHasi COCTABJISAIOIIAS TPOTPAMMBI


https://multiurok.ru/goto.php?url=http://school

BocnurarenpbHas cucremMa B KOJUICMKE HalpaBieHa Ha (OpMUpOBaHHE M pa3BUTHE
MHTEIJUICKTYaJIbHOU, KYIbTYPHOU, TBOPUECKOM, HPABCTBEHHOM JIMYHOCTH O0YyJaroLIerocs, Oyaymiero
CTELUAINCTA, COUCTAIONIETO B ce0e Mpo(ecCHOHANbHBIC 3HAHUS M YMEHUS, BBICOKHE MOPAJIbHBIE U
[IaTPUOTHYECKHE KayecTBa, OOJalaroUIero MpaBOBOW M KOMMYHUKATUBHOW KyJIbTYpPOW, aKTUBHOM
IPAKIAHCKOU IMO3ULIMEN.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA3OBATEJILHOM
JUCHUTIINHBI

KoHTpoisib 1 olLeHKa pe3ysbTaToB 00y4eHHUsl OCYLIECTBIIETCS IMPENoJaBaTeIeM B IIpoLEecce
MIPOBEJICHUS MPAKTUUYECKUX 3aHATUN U Ja0OPaTOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBITIOJHEHUS
0o0yyaroUMMUCs WHAMBUAYANbHBIX 3aJaHUM, MPOEKTOB, HCCIEAOBaHUN. Pe3ynmbTaThl 00ydeHUs
ONPEENAI0T, YTO 00ydaroluecss TOJDKHBI 3HaTh, MOHUMAaTh U JEMOHCTPUPOBATh MO 3aBEPUICHUU
W3Yy4YEHUS TUCLUTIIINHBIL.

Jlis GpopmMupoBaHusi, KOHTPOJII U OLIEHKU DPE3YJIbTaTOB OCBOCHMSI Y4€OHOM IMCIUIUIMHBI
UCIOJIb3YETCSI CHCTEMa OLEHOYHBIX MEPOINpPHITHH, MpeacTaBistonias co00i KOMIUIEKC y4eOHBIX
MEpPOTIPUATHI, COTJIACOBAHHBIX C pe3yiabTaTaMHu 00ydeHHsI U cPopMynupoBaHHBIX ¢ ydyetoM PI'OC
COO (nmpenmetHsie pe3yibTarsl o guctuminHe) u @I'OC CIIO.

Ne | OK/IIK Monyte/Pasne PesynabTaT 00yuenus THnbI OLEHOYHBIX MEPONPUATHIH
a/Tema
I OcHOBHOE coJiep:KaHue
1 Pasznea 1. ®opmMyanpoBaTh 0a30BbIe
OcHoBBI MOHSAITUS U 3aKOHBI XMMHMU
CTpOeHust
BelllecTBa
1.1 [ OK 01 Crpoenue CocTaBiATh XUMUYECKHE 1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX
aTOMOB dbopMyIbl cCOeAMHEHUN B 3JIEMEHTOB U MPUPOJIa XUMUYECKOU
XUMHYECKUX COOTBETCTBUU CO CTEMICHBIO |CBSI3U.
AJIEMEHTOB U OKHUCJICHUS] XUMHYECKUX 2. 3ajaum Ha COCTABJICHUE XUMHUYECKUX
pupoa 9JIEMEHTOB, UCXO/IA U3 dbopMyn AByXaTOMHBIX COETMHEHUN
XUMHYECKON BaJICHTHOCTH U (oxcu0B, cynb(UI0B, TUAPUIOB U T.I1.).
CBSI3U ANEKTPOOTpUIIATENILHOCTH  |3. 3a7aHusl Ha UCIOJIb30BaHUE
XUMHYECKON CUMBOJIMKH U HA3BaHUU
COEIMHEHUH 0 HOMEHKIIAType
MEXTYHApOJHOTO COI03a TEOPETUUECKOM
Y TIPUKJIATHOW XUMHH U TPUBUATBHBIX
Ha3BaHUM I COCTABICHUSI XUMUYECKUX
dbopMyn AByXaTOMHBIX COETMHEHUN
(oxcuzoB, cynb(UI0B, TUAPUIOB U T.11.)
U JPYTUX HEOPTaHUYECKUX COEAUHEHUN
OT/AEJIbHBIX KJIacCOB
1.2 | OKO01 |Ilepuonuueckuii|Xapakrepu3oBarb 1. Tect «Metannuueckue /
OK 02 (3akoH U XUMHYECKHUE DJIEMEHTBl B |HEMETAJUIMYECKUE CBOWCTBA,
tabnuna J[.U.  |cooTBeTcTBUU C HX ANEKTPOOTPULATENBHOCTh U CPOJICTBO K

2




Meunpeneena

II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX JICMCHTOB
.. Menneneena

ANEKTPOHY XUMHYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM U TOJIOKEHUEM B
MEePUONYECKON CUCTEME XMMUYECKUX
anemeHToB .M. Meneneeray.

2. IlpakTyeckue 3a1aHnus Ha
YCTaHOBJICHUE CBS3H MEX]y CTPOCHUEM
aTOMOB XHUMHYECKHX JICMEHTOB U
MEePUOANYECKIM U3MEHEHUEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBHH C
nosnoxeHneM [lepuoanueckoit cucreme.
3. IIpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHUYECKUE 3a/IaHUS Ha
XapaKTEPHU3AIUI0 XUMHIECKIX
2JeMEHTOB: «MeTammudeckue /
HEMETaJUTMYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEITLHOCTH M CPOJCTBO K
AJIEKTPOHY XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM M TIOJIO)KEHHEM B
MEPUOINYECKON CUCTEME XUMUYECKHUX
snementoB /.. MennaeneeBay

Paznen 2.
XuMHu4yecKue
peakuuu

XapaKTemeBaTb THUIIBI
XUMHUYCCKHUX peammi'l

KonTpoasHasi padora
«CTpoeHHUe BellleCcTBa U XUMHUYeCKHUe
peakuum»

2.1

OK 01
OK 04

Tunel
XUMHAYECKUX
peakuui

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIIbHBIC
peakiuu

1. 3amaun Ha cocTaBiIEHUE YPaBHEHUI
peaKIui:

— COeMHEHUS, 3aMEIICHUS, PA3JI0KCHHS,
oOMeHa;

— OKHCIIMTEIBHO-

BOCCTAHOBUTEJIBLHBIX PEAKIIUH C
HCITOJIH30BAHUEM METOa SJIEKTPOHHOTO
OajaHca.

2. 3amaum Ha pacyeT MacChl BEIIECTBA
nin 00béMa

ra3oB I0 U3BECTHOMY KOJHYECTBY
BEIIIECTBa, Macce WU 00BEMY OJIHOTO U3
YUaCTBYIOIINX B PEAKI[UU BEIIECTB;
pacy€Thl

Macchl (00bEMa, KOJIMUECTBA BEIIIECTBA)
MPOIYKTOB PEAKIUH, €CITH OJHO U3
BEIIECTB HUMEET MIPUMECH

2.2

DneKTpoauTHIe

CocTaBnsiTh ypaBHEHUS

1. 3amanus Ha cCOCTaBJIEHHE




cKas
JIUCCOLIMALIAS U
UOHHBIN 00MEH

XUMHUYCCKUX peaKHI/H/I
MOHHOTO 0OMeHa ¢
y4acTHEM HEOPraHUYECKUX
BEIECTB

MOJICKYJISIPHBIX ¥ HOHHBIX PEAKIIH C
Y4aCTHUEM KHCJIOT, OCHOBAHMI U COJIEH,
YCTaHOBJICHUE U3MEHEHUS KUCIOTHOCTH
cpenbl

2. JIaboparopnas padota "Tursl
XUMUYECKUX PeaKiui”

3 Paznea 3. HccnenoBatb crpoenne 1 |Kontposabnas padora
Crpoenne u CBONCTBA «CBOHCTBa HEOPrAaHMYECKHUX
cBOlicTBa HEOPraHUYeCKHUX BelIeCTB |BelleCTB
HEOpraHu4veck
HX BelllecTB
3.1 | OKO01 |Knaccudpukamnms |Knaccuduumposars 1. Tect «HomenknaTypa u Ha3BaHuE
, HOMEHKJIaTypa |HEOpPraHUYeCKHEe BEIIECTBA |HEOPTaHUYECKUX BEIIECTB UCXOIS U3 UX
U CTPOCHHE B COOTBETCTBUU C UX XUMUYECKON (DOPMYIIBI MM COCTaBIICHUE
HEOPraHUYECKH |CTPOEHHUEM XUMUYECKON (HOPMYITBI HCXOIS U3
X BEIIECTB Ha3BaHUS BEIIECTBA 110 MEXYHAPOIHOU
WM TPUBUAIBHONW HOMEHKIIATYpe».
2. 3aja4n Ha pacyeT MacCOBOM JIOJIN
(Macchl) XUMUYECKOTO dJIEMEHTA
(coenuHeHHs1) B MOJIEKyJIe (CMecH).
3. [IpakTrueckue 3agaHus Mo
KJ1acCU(UKaAIN, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB.
4. [IpakTyeckue 3aJlaHus Ha
ompeesieHne XUMUYECKO aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU BUJA
XUMHYECKOHN CBSA3H U TUIIA
KPUCTAJUITMYECKON PeleTKu
3.2 | OK 01 dusznko- YcTaHaBIvBaTh 1. Tect «OCOOEHHOCTH XUMUYECKUX
OK 02 XUMHUYECKHE 3aBUCUMOCTD (DU3UKO- CBOMCTB OKCHJIOB, KHCJIOT, OCHOBaHHUM,
CBOICTBa XUMHYECKUX CBOICTB aM(pOTEPHBIX TUIPOKCHUJIOB U COJICH.
HEOPraHWYeCKHU |HEOPraHMYeCKUX BellecTB |2. 3aaHus Ha COCTABIICHUE YPaBHEHHMA
X BEIIECTB OT CTPOEHUSI aTOMOB U XUMHUYECKUX PEAKIUHN C yJaCTUEM

MOJICKYJI, a4 TaKKC THUIIa
KpI/ICTaHHH‘IeCKOﬁ peHICTKU

HPOCTBIX U CJIOKHBIX HEOPraHMYECKUX
BEILIECTB: OKCHUJIOB METAJLIOB,
HEMETaJUIOB U aM(POTEPHBIX JIIEMEHTOB;
HEOPraHU4eCKNX KHCIOT, OCHOBAHHUH
aM(OTEPHBIX TUIPOKCHUJIOB,
HEOPraHU4eCcKUX COJIeH,
XapaKTEepU3YIOIUX X CBOMCTBA U
CHOCOOBI MOTYYEHHUSI.




3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETHUYECKHE 3aJJaHHs HA CBOMCTBA U
NOJy4eHUE HEOPraHUYECKHUX BEIECTB

3.3 |OKO01 |Wnentudukamu (Mccraenosarb 1. [IpakTHKO-OpUEHTHPOBAHHBIE 3aJAHUS
OKO02 (s KAaueCTBEHHBIC PEaKLIUH 10 COCTABJICHUIO XUMUYECKUX PEAKIIUM C
OK 04 |HeopraHWYecKd |HEOPraHWYECKHX BEUIECTB |y4acTHMEM HEOPraHMYECKHX BEIIECTB,
X BEIIECTB UCIIOJIL3YEMBIX JIUIS MX UACHTU(DUKAIIAH.
2.JIaGoparopnas padoTa:
“UnenTudukaius HeOPraHUYECKUX
BEIECTB”
4 Pasnean 4. HccaenoBats crpoenue u (KonTposabnasi padora
Ctpoenue u cBoiicTBa oprannyeckux |«CTpoeHHe H CBOWCTBA OPraHUYeCKUX
cBolicTBa BellleCTB BelleCTB»
OPraHMYecKux
BellecTB
4.1 | OKO01 |Knaccudpuxanus |Knaccuduumponarsb 1. 3agaHus Ha cocTaBleHUE HA3BAHUN
, CTPOCHUE U OPraHWYECKHE BEIIECTBA B |OPraHUYECKUX COCTUHEHUN T10
HOMEHKJIaTypa |COOTBETCTBHH C UX TPUBHAIILHON WM MEKTYHAPOIHOM
OPraHWYECKUX |CTPOCHUEM CHUCTEMAaTUYECKO HOMEHKJIAType.
BEILIECTB 2. 3ajaHus Ha COCTABJICHUE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (popMyIT
OpraHNYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB.
3. 3a1aun Ha onpeaeeHrue MPOCTEUIIeH
(bopMyIbl OPraHUYEeCcKO MOJIEKYJIbI,
UCXOJsI U3 3JIEMEHTHOro coctaa (B %)
4.2 | OK 01 CBolicTBa YcTanaBiauBaTh 1. 3amanus Ha cOCTaBIICHUE YPAaBHEHUI
OK 02 |opraHu4eckux |3aBUCHMOCTb (DU3UKO- XUMHUYECKUX PEAKIMH C y4acTUEM
OK 04 |coenuHeHuii XUMHUYECKHUX CBOMCTB OpPraHMYEeCKHUX BEIIECTB HA OCHOBaHUHU

OPraHn4CCKuXx BCUICCTB OT
CTPOCHHS MOJICKYIJI

UX COCTaBa U CTPOCHHUSI.
2. 3ajaHMs HA COCTABIICHUE YPAaBHEHUH
XUMUYECKUX peaKIHid,
WITIOCTPUPYIOIUX XUMUYECKHE
CBOICTBa C yUETOM MEXaHU3MOB
NPOTEKaHMs JaHHBIX PeaKkIUi U
TFeHETUYECKOH CBSI3U OpPraHUYeCKHX
BEIIECTB PA3HBIX KJIACCOB.

3. PacueTHble 3a/1auu IO ypaBHEHUSAM
peakuuii ¢ yuacTHeM OpraHUYEeCKUX
BEILIECTB.

4. JIabopatopHas pabota “IIpeBpaiieHus
OpPraHNYeCcKUX BELIECTB MpU
HarpeBaHun"




4.3 | OK01 |Unentudukamu (Mcciaenosatsb 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJAHUS
OK 02 |51 opraHMYECKUX |KaUE€CTBEHHBIE pEeaKLUU 10 COCTABJICHUIO XUMUYECKUX PEAKIIUM C
OK 04 |[BemiecTB, X OPraHUYEeCKUX COCIMHEHUM |y4acTHEM OPraHUYECKHUX BELIECTB, B T.4.
3HAUEHUE U OT/ZIEIbHBIX KJIACCOB UCTIOJIb3YEMBIX JUIS UX UACHTU(DUKAIIH
[IPUMEHEHNE B B OBITY U IPOMBIILIJIEHHOCTH.
OBITOBOM U 2.JIaGoparopnas padoTa:
IIPOU3BOJCTBEH “Unentuduxanusi OpraHnyecKux
HOM COCMHEHUM OTJIEIbHBIX KJIACCOB”
JESITEIbHOCTH
YeJloBeKa
5 Pazpea 5. XapakrTepu3zoBaTthb
Kunernueckue |BJMAHHE Pa3IUYHBIX
U ¢akTopoB Ha paBHOBecHue
TEePMOAMHAMMY |H CKOPOCTh XMMHYECKHX
ecKue peakumi
3aKOHOMEPHOCT
U MPOTeKAHUA
XMMHYECKUX
peakuuii
5 | OKO01 CkopocTh XapakrepuszoBath BiausiHuE |IIpakTHKO-OpHUEHTUPOBAHHbIE
OK 02 XUMHUYECKUX KOHIIEHTPAILUHU TEOPETUYECKHUE 3aJJaHUs Ha aHAJIU3
peaxiuii. pearupymonux BemecTB 1 ((pakTOpOB, BIUSIONIUX Ha U3MEHEHHE
XuMH4eckoe TEMIIEPATypbl HA CKOPOCTh |CKOPOCTU XUMHYECKOUN peakiuu.
paBHOBecCHE XUMHYECKUX peaKInii [TpakTHKO-OpHUEHTHPOBAHHBIE 3aAaHUS
XapakTepu3oBarh BIUsHUE |Ha npuMmeHenue npunnumna Jle-1llarenne
M3MEHEHHUS KOHIEHTPALUU |UI1 HaXOXKICHUS HAIIPaBJICHUS
BEIIECTB, PEAKIIUU CPE/bl U |CMEIICHHS] PABHOBECHS] XUMUYECKOU
TEMIIEpPATypbl HA CMELICHHUE |pEaKuu U aHaliu3 (PaKTOPOB, BIUSIOMINX
XMUMHUYECKOTO PAaBHOBECHS |HA CMEIICHHE XUMHUYECKOTO PaBHOBECHS
6 HcciaenoBaTs HCTHHHBIE
Pa3pgeu 6.
PacTBOPHI € 33JaHHBIMH
PactBopsI
XapaKTepuCTHKAMH
6.1 | OK 01 [TonsTue o Paznuuarh ucTUHHBIE 1. 3agaun Ha NPUTOTOBIIEHUE PACTBOPOB.
OK 02 |pactBOpax pacTBOPbI 2. IIpakTUKO-OpUEHTUPOBAHHbBIC
pacyeTHbIE 3a/IaHHsI Ha IUCTIEPCHBIE
CHCTEMBI, UCTIOJIb3yeMbI€ B OBITOBOMN U
IIPOU3BOJICTBEHHOM JESTEIBHOCTH
4eJI0BeKa
6.2 | OKO01 |HMccnenoBanue |MccnemnoBats (husmko- Jlaboparopnas pabota
OK 04  |(cBoiicTB XUMUYECKUE CBOMCTBA “IIpuroroBineHue pacTBOPOB”
pacTBOpOB VCTUHHBIX PaCTBOPOB

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE (COEePKAHUE TPUKJIATHOTO MOIYJIA)




Paznen 7.
Xumus B ObITY
"
NPOU3BOJCTBEH
HOH
AeATEeJIbHOCTH
YyeJioBeKa

OneHnBaTh NOCJIEICTBHSA
OBLITOBOH M
NMPOM3BOJACTBEHHOI
JeATEILHOCTH YeJI0BEKA C
MO3MIMI YKOJIOTrHUYeCKOM
0€e30ImacHOCTH

3ammra Keiica (¢ yueroM Oyayuuei
npo¢ecCHOHAILHOM 1eITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY
u
MIPOU3BOJICTBEH
HOH
JEeSATEITbHOCTH
YeJI0BeKa

O11eHMBAaTh MOCIEACTBUSA
OLITOBOM U
MPOU3BOJACTBEHHOMN
JIeITEILHOCTH UeJIOBEKa C
MMO3UITUM SKOJIOTHYECKOMN
0e30I1acHOCTH

Ketic (c yuerom Oynymeit
poeCCUOHAIBHON e TEIHHOCTH )
Bo3MmoxHbBIE TEMBI KEHCOB:

1. IloTennenue knumara u
BBICBOOOKIEHHE Ta30BbIX THAPATOB CO
JTHa OKeaHa.

2. bynymue matepuansl s aBua-,
MaITuHO- ¥ MPUOOPOCTPOCHUS.

3. HoBble MaTepualibl JJ1si COJTHEUHBIX
Oatapei.

4. JIexkapcTBa Ha OCHOBE PAaCTUTENIBHBIX
npenaparoB
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