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[Iporpamma 06111€00pa30BaTENHHON AUCIUIUIMHBI XUMHS pa3padoTaHa B COOTBETCTBHUH C
TpeboBanusiMu DenepanbHOr0 TOCYIapCTBEHHOIO  00pa3oBaTeNbHOTO CTaHAapTa (Janee —
®I'OC) cpemHero oOmero oOpa3oBaHMs, YTBEPKIACHHOTO MPUKAa3oM MUHHCTEPCTBA
obpaszoBanust 1 Hayku P® ot 17 mas 2012 r. Ne 413 (c U3MEHEHUSAMH U JOIMOIHEHUSIMH),
[TopsimkoM oOpraHU3allid W OCYIIECTBICHHUS OOpa30BaTEIbHON NEATEIHHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeIbHbIM MIPOrpaMMaM — 00pa30BaTeNlbHBIM MPOrpaMMaM HayalbHOIO OOIIero,
OCHOBHOTO  OOHIETo U cpenHero oOmiero oOpa3oBaHMs, YTBEPKIECHHOTO IPUKA30M
MunnpocBemenuss Poccun ot 28.08.2020r. Ne 442, denepanbHOoii 00pazoBaTelbHON
IpPOrpaMMbl  CpeHEro ooOIero o0pa3oBaHUs, YTBEP)KICHHOW MPUKa30M MMHIPOCBELICHUS
Poccun ot 23.11.2022r. Ne 1014, ITucemom Munnpocseuienust Poccuun ot 01.03.2023r. Ne 05-
592 «O HampaBieHUM peKOMeHaauui» (BMecTe ¢ «PeKOMEHJausaMH M0 peaanu3aluu CPEeIHETO
obmiero o00pa3oBaHusi B TpeleiNax OCBOCHHS O0pa30oBaTEIbHOM MPOTPaMMBbI  CPEIHEro
npodeccuoransHOro 0oOpazoBanus»), PI'OC cpemnHero npodeccHOHATBHOTO 00pa3oBaHUs,
(manee — CIIO) no mpodeccuun 08.01.28 Mactep OTAENIOUHBIX CTPOUTENBHBIX U JEKOPATUBHBIX
paboT, mpuMepHO# pabouelt mporpaMmoii Mo o01e00pa30BaTeIbHON TUCIUIUINHE «XUMHUS I
npodeccuoHanbHBIX 00pa30BaTeNbHBIX OpraHu3anuii, papadorannoit ®I'bOY IO UPIIO,
2022r, yrBepx’AeHHON Ha 3acegaHuu CoBeTa IO OLEHKE COACpPKAaHUSA M KauecTBa MPUMEPHBIX
pabouux mporpamMm o0IIe00pa30BaTEILHOTO U COLMAIBHO-TYMaHUTAPHOTO IIUKIIOB CPEIHETO
npodeccuoHasibHO 00pazoBanus, [Iporokon Ne 14 ot 30.11.2022r.

Damuins, UM, 0TYECTBO KBanupukaumonnas JoaxHocTh
cocTaBUTe/A (Pa3padoTyuKa) KaTeropus
1 OBunnHuKOBa TatbsgHa [leTpoBHa BbICHIAS IIPENo/1aBaTellb

Paccmotpeno Ha 3acenanuu MK no o0uieo06pa3oBaTeibHOIl TOATOTOBKE

damuinsi, UMs, 0TYECTBO Hara 3acenanus MK Ne nporokosa
npeacenareas MK
1 Opnosa TaresiHa BragumupoBHa 15.05.2023 5

CorsiacoBaHo HA 3aceJJaHMHM METOJAHYECKOT0 COBETA

Hara 3acenanusa MC Ne mporokoJia

26.05. 2023 7




IIporpamma o61meodpa3zoBarebHOl TUCHUIVIHHBI «XuMus» (maaexc O1.11/1)

IIpodeccus 08.01.28 Macrep 0TAeI0YHBIX CTPOUTEILHBIX H IEKOPATHBHLIX padoT
(72 yaca)

1.OBIIASI XAPAKTEPUCTHUKA PABOYEW ITIPOT'PAMMBI
OBIIEOBPA3OBATEJIbBHOU JTUCHHUIIJIMHbI «XUMMUS»

1.1. MecT0 JUCUMIUVIMHBI B  CTPYKType OCHOBHOW mnpodeccuoHaIbHOM
o0pa3oBaTeJIbHOM MPOrpaMMblI

TpynoemMkocTh IUCHUIIUHBI «XUMHs» HAa 0a30BOM YpOBHE cOcTaBigeT 72 daca, U3
KOTOpBIX 64 uvaca - 6a30BbId MoAylb (6 pa3nenoB) U 8 yacoB - mpukiIagHOM Moaynb (1
paszen), BKIIYAIOIUi MTPakTUKO-OpUEHTUPOBAHHOE COJIepKaHuEe KOHKPETHOU mpodeccuu
UJIA CIEIMAIBHOCTH.

[lpukmagHoii MOAyJb BKJIOYAeT OAWH pasnaen. Pasmen 7 «Xumus B OBITY U
MPOU3BOJACTBEHHOMN NEeSITeIIbHOCTH YEeJIOBEKay peanusyercs JInE: BCEX
npodeccuii/cnennaibHOCTell Ha Marepuajie KeHCcOB, CBS3aHHBIX C OJKOJIOTHYECKOM
0€30MacHOCTHIO U OLIEHKOH MOCIeICTBUN OBITOBOM M MPOU3BOJCTBEHHON 1€ TENBHOCTH, 110
oTpacisamM Oynyuieit nmpodeccuoHaNbHON NesITEeIbHOCTH 00yUYaroIIuXCs.

[lepnon obydeHuss u pacupejieliecHHe MO CEeMEeCTpaM OIpeaeseT oOpa3oBaTelbHas
OpTraHu3anus CaMOCTOSITENIbHO, C Y4YeTOM JIOTUKH (OpMHUPOBAHHUS MPEIMETHBIX
pe3yybTaToB, OOMMUX W TPOPECCUOHAIBHBIX KOMIIETCHIIUH, MEXKIIPEAMETHBIX CBSI3CH C
IPYTUMHU JUCHUILUIMHAMU 0011e00pa3oBaTeibHOr0 U 00Henpo(ecCuoHalIbHOTO IUKIIOB
y4eOHOro TUTaHa.

1.2. leau u niiaHupyemble pe3yabTaThl OCBOCHHS JUCHHILINHBI

1.2.1. Ileau u 3aauM AMCUUTIMHBI

DopMUpPOBaHUE Yy CTYIEHTOB IMPEACTABICHUS O XHUMHUYECKON COCTaBISIONIEH
€CTEeCTBEHHO-HAYYHONW KapTHHBI MHpPa KaK OCHOBBI MPUHATHS PEUICHUN B KU3HEHHBIX U
MPOU3BOJACTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOT'O MOBEAEHUS B IPUPOIHOM cpeje.

3amauyu QM CHUIIUHBI:

1) cdopMupoBaTh TOHHMaHUWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHUX
MPOIECCOB W SIBJIEHUNW B OKPYXAIOWIEH Cpeae, LEJOCTHOW HAaydYHOW KAapTHUHBI MHDpa,
B3aMMOCBSI3M U B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPTaHWUYECKUX W OPraHUYECKHUX
BEIIECTB, YPaBHEHUS XUMHYECKHX pEaKIHUH, OOBACHATH WX CMBICI, MHTEPIPETUPOBATH
pe3yIAbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

1) chopmupoBaTh HaBBIKH MpOBEICHUS MPOCTEHIINX XUMHUYECKHUX
AKCMEPUMEHTAIBHBIX HCCIEIOBAHUN C COOJIIOJICHHEM MpaBUJI O€30MacHOTO OOpalieHus ¢
BEIIECTBaMU U JIabOpaTOPHBIM 000PYIOBAHUEM;

2) pa3BUTh YMEHHUS WCIOJH30BaTh HWHPOPMAIUIO XHUMHUYECKOTO XapakTepa U3
Pa3TMYHBIX HCTOYHUKOB;

3) chopmMupoBaTH YMEHHS TPOTHO3UPOBATH IMOCJIEICTBUS CBOCH NEATCIBHOCTH H
XUMHYECKUX TPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

4) chopMmupoBaTh MOHWMAHHE 3HAYMMOCTH JOCTHIKCHUW XHUMHUYECKOW HAyKH U
TEXHOJIOTUH [l pa3BUTHUS COIMAbLHOW U TPOU3BOJICTBEHHOMU cdep.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOCHHUS 00111€00pa30BaTeJIbHOM
aAcHUILIHHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC C00

Koa n Oo6mue JAucuuninHapHble
HAaUMeHOBaHMe
(popmupyemsbix
KOMIIeTeH Ui
0KOI. B 4acTH TPYAOBOIO | -  BJIAJETh CUCTEMOU




Bribupars
crocoObI
penieHus 3aaad
npodeccruoHaib
HOM
AeATeIbHOCTH
NPUMEHUTETbHO
K pa3jinuHbIM
KOHTEKCTaM

BOCHIHTAHMSA:
- TOTOBHOCTbH K Tpynay,
OCO3HAHHE IIECHHOCTH
MacTepCTBa, TPYAOII00UE;

- TOTOBHOCTh K aKTHUBHOH

JACATCIIBHOCTHU TEXHOJIOTHUYECKOMN
U COLMAaJIbHON HAIpPaBICHHOCTH,
CIIOCOOHOCTH UHULUUPOBATD,
IUIAHUPOBATh U CaMOCTOSITEIBHO

BBITIOJHSTH TaKyIo
NEATEIbHOCTD;
- HWHTEpec K pa3IMIHBIM
chepam npodeccuoHanbHON
JNeSITeTbHOCTH.
OBiaseHue yHUBepPCAJIbHbIMH

Y4eOHbIMU T03HABATEJIbLHBIMU
JAeHCTBUSIMM:

a) 6a3oBble JoruyeckKme
AefcTBus:

- CaMOCTOSITENIbHO
bopMynupoBaTh u
aKTyaJau3upoBaTh npobiemy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIHMBATh
CYIICCTBEHHBIH TMPHU3HAK WU

OCHOBaHUS  JUIsl  CpPaBHCHWUS,
KiaccuuKanum U 0000IICHNUS;

- OINpEenensiTh Heau
NesATeIbHOCTH, 3aJ1aBaTh
napamMeTpel M KPUTEPUU HX
JTOCTH)KEHUS,

- BBIABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUSA B
paccmarpuBaeMbIX SIBIICHUSX
BHOCHTDH KOPPEKTUBBI B
esATeIbHOCTD, OIlEHUBATh
COOTBETCTBHUE pe3yJIbTaToOB
LEHsIM, OIlEHUBATh PUCKU
MMOCJICICTBUU NesITeIbHOCTH,

- pa3BUBATH KpPEaTUBHOE
MBIIIIJICHUE npu peueHnun

JKU3HEHHBIX MpoOIeM

6)0a30BBIe HCCJIEN0BATEILCKUE
JelicTBUA:

- BJIaA€Th HaBbBIKAMH yqe6H0-

HCCIIE0BATENbCKON 5
MPOEKTHOM JIEATEIbHOCTH,
HaBbIKaMH paspeueHus
npooiem;

- BBIABIIATH IPUYNHHO-
CIIEICTBCHHBIE CBA3U U
aKTyaJIM3UpOBATh 3a1ady,

XUMHUYECKUX 3HAHHH, KOTOpas
BKJIIOYA€ET: OCHOBOIIOJArarolHe
HOHATHS (XUMHYCCKHH DIICMEHT,
aToM, DJICKTPOHHas 000J0YKa
atoma, S-, p-, 0-2JIeKTpPOHHBIE
opbuTanu aTOMOB, HOH,
MOJICKYIIa, BaJIEHTHOCTD,

AJEKTPOOTPHUIIATEIBHOCTD,
CTENEHb OKHUCJIEHMS, XUMHYECKast
CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISPHBIH 00BEM, YTJIEPOIHBIN
CKeJerT, byHKIHOHAIbHAS
rpynmna, pajaukaia, HU30Mepus,
U30MEPbI, TOMOJIOTHYECKUN P,
rOMOJIOTH, YIJI€BOJAOPO/IbI,
KUCIIOPOZ- U a30TCOJAEpIKAIIHNE
COE/IMHEHMUS, OMOJIOTHYECKH
aKTHUBHBIE BellecTBa (yIJIEBOJBI,
KUPBHI, Oenkn), MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUsA, KpUCTALLIMYecKas
pemieTka, TUMNBl  XUMHYECKUX
peakuui (OKHUCIUTENBHO-
BOCCTAaHOBHUTEJbHEIE, 9K30-U
SHIOTEPMUYECKUE, peakuuu
WOHHOTO  oOMeHa), pacTBOp,
AIEKTPOJUTHI,  HEJJIEKTPOJIUTHI,
AIEKTPOTUTHIECKAS
JHUCCOLMALHNS,
BOCCTaHOBHTEIIb,
XUMUYECKOU
XUMHUUYECKOE
TEOpUU U
XUMHUYECKOTO
OpPraHUYEeCKUX
byrneposa,
AIEKTPOJIUTUUECKOU
JUCCOIMAINH, MEPUOANYECKUIN
3akoH J[.M. MeHnpgeneepa, 3aKOH
COXpaHEHHUS MAacchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN  S3BIK  XUMHH,
(baKTOIOTHYECKHE CBEIACHUS O
CBOMCTBAX, COCTaBE, MOJIYYEHHU
u 0e30MacHOM HCIOJIb30BaHUU
BOXHEUIIUX HEOPTaHWYECKUX |
OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTHIECKON eI TeIIbHOCTH
YeJI0BEKa;

-YMETh BBIABIATh XapaKTEPHBIE
MpU3HAKU u B3aUMOCBSI3b

OKHUCIIUTENb,
CKOPOCTH
peakiuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpPOCHUS
BemecTe A.M.
TEOpHsI




BBIJIBUTaTh TUIIOTE3Y €€
peuIeHus, HaXOAUTh APTYMEHTHI
IJIsl TOKa3aTeabCTBa

CBOMX YTBEpXKIEHHUI, 3a1aBaTh
napameTpsl U

KPUTEPUHU pEIICHNUS;

- aHaJM3UpPOBATh
MOJy4YCHHBIC B

3ajaue

pe3yNbTaTHI,

KPUTUYECKHU

JIOCTOBEPHOCTb,
MPOTHO3UPOBATh

HOBBIX

YCIIOBUSX;

- YMETh TEPEHOCUTh 3HAHUS B
MO3HABATEIbHYIO u
MPaKTHYECKYIO obnactu
JKU3HENCATEIIbHOCTH;

- YMETh MHTEIPHPOBATh 3HAHHS
us3 pa3HBIX IpPEeAMETHBIX
oOJacTeii;

- BBIJBHTATH HOBBIE ujeu,
npe/aarath OPUTHHAJIbHBIC
MOJXOJIBl U PCIICHMUS

- CIIOCOOHOCTh X
HCIT0JIb30BaHUS B

HO3HaBaTECIbLHON MW COLMAIBLHOU
MpaKTHUKE

W3YYEHHBIX MOHATUN, MPUMEHATH
COOTBETCTBYIOLIIUE MOHATUSA TMPHU
OIMCAaHUU CTPOCHHUS U CBOMCTB
HEOPTraHWYECKUX U OPTaHUUYECKUX
BEUIECTB W HUX IIPEBpaIlECHUH;
BBISIBJISITD B3aMMOCBS3b
XUMHYECKUX 3HaHUU c
MOHATUSIMU M TPEICTaABICHUSIMU
JIpyrux €CTECTBEHHOHAYUYHBIX
MpEeIMETOB,;
- yMeTh UCIO0JIb30BaTh
HAaMMEHOBaHUS XUMHUYECKUX
COCIMHEHUNW  MEXKAYHApOJHOTO
COr3a TEOPETUYECKON U
MPUKIIATHON XUMUU u
TpUBUATBHBIC Ha3BaHUSA
BOXHEHIIMX BEIIECTB (ITHIIEH,
alleTUJIeH, TIuIepuH, ¢eHo,
dbopmanbaerum, yKCyCHast
KUCIIOTa, TJIIMIWH, YrapHbId ras,
YIJIEKUCIIBII ras, aMMHUaK,
raiieHas HW3BeCTb, HerameHas
W3BECTh, IMHUThEBAs cojla H
IpPYTHX), COCTABIATH (POPMYIIbI
HEOPTraHWUYECKUX U OPTaHUUECKUX
BEUIECTB, YpaBHEHUS
XUMHUUYECKUX PEAKIUN, 00BACHATH
ux CMBICII; NOJATBEPKIATh
XapaKkTepHbIe XUMUYECKHE
CBOMCTBA BEUIECTB
COOTBETCTBYIOIUMU
AKCIIEPUMEHTAMU U
YpaBHEHUM
peakuui;

- yMeThb yCTaHaBJIUBATh
MPUHAJIEKHOCTD M3Y4YEHHBIX
HEOPTraHWUYECKUX U OPTaHUUYECKUX
BEUIECTB K OIpeIeIEHHBIM
KJaccaM U rpynrnaM COEIMHEHUM,
XapaKkTepU30BaTh MX COCTaB U
Ba)KHEUIIIHE CBOICTBA,;
ONpenensiTb BUABl XUMHUUYECKUX

3alluCsIMHU
XUMHUUYECCKUX

cBsi3eil (KOBaJieHTHas, WOHHAs,
MeTaJTn4ecKas, BOJOpOAHAs),
THTIBI KPUCTAINTMYECKUX PEIIETOK
BEILIECTB; KJIacCU(pULIUPOBATD
XUMUYECKUE PEaKIIHH;

- chopmupoBaTh
NpEeACTABICHHUS:
€CTeCTBEHHOHAyYHOH  KapTUHBI

MHpA, POJHM XMMHUU B IO3HAHUHU
SABJICHUU PUPOABI, B




dbopMHUpOBaHMHM  MBINUICHUS U
KYJIbTYpPBI JUYHOCTH, ee
(GYHKIIMOHAIIBHOH TPaMOTHOCTH,
HEOOXOAMMON  JJI  pELIEeHUs
IPaKTUYECKUX 3amaq "
IKOJIOTHYECKH  OOOCHOBAHHOT'O
OTHOLICHHUSI K CBOEMY 3J0POBBIO
U IPUPOJHOU CpeLe;

- YMEThb NPOBOAHUTH PACUYETHI II0

XUMHUYECKUM bopmynam u
ypaBHEHHSIM XUMHYECKUX
peakuuMi ¢  MCHOJb30BAHUEM
duznueckux BEJMYHH,
XapaKTepU3yIIHNX BELIECTBA C
KOJMYECTBEHHOU CTOPOHBI:
Maccel, oObema (HOpMallbHBIC
yCIIOBUS)  Ta3oB, KOJIMYECTBA
BEIIECTBA; UCII0JIb30BaTh

CUCTCMHBIC XHMHUCCKUEC 3HAaHUA

I TPUHATUS ~ pelIeHud B
KOHKPETHBIX JKU3HCHHBIX
CUTYaIUsX, CBSI3aHHBIX c

BCIICCTBAMHU U UX IPUMCHCHUEM

1 Vka3blBaloTCA TUYHOCTHBIE U MeTanpeaMmeTHbie pe3ynbTatsl u3 @I'OC CO00 (B mocnenHei
penaknuu ot 12.08.2022) B otrnaronsHOi (opme, GopmupyeMbie 00mIc0Opa3oBaTeILHON

JTUCIUILIINHON

2JII/IcuI/IHnI/IHapHme (mpeaMeTHBIE) pe3ynbTaThl YKa3bIBAIOTCS B COOTBETCTBUU C METOJMKOM
NIpEeNoAaBaHus JUCLUIIINHEI

OK 02.
Hcnonp3oBath
COBpEMEHHBIE
cpeacTBa IMOMCKa,
aHajau3a u
WHTEpIpEeTalun
uHpopManuu u
MHQOPMALUOHH bl€
TEXHOJIOTUH IS
BBITIOJTHCHU S

3a1a4
npogeccuoHanb
HOWU

NeATeIbHOCTH

B o0sacTH HEeHHOCTH HAYYHOIO
NMO3HAHUSA:

c(hOpMUPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKHu 51
00IIECTBEHHOMN MPaKTUKH,
OCHOBAHHOT'O Ha JIHAJIOTe
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOErO0 MecTa B
MOJUKYIBTYPHOM MUPE;

- COBEPIIECHCTBOBAaHUE
SI3BIKOBOM Hu YUTaTEeIbCKOMN
KYJIbTYpbI KakK cpelcTBa

B3aUMOJEHCTBUS MEXKIY JTHOIbMH
Y TIO3HAHUS MUpPA;

- OCO3HaHHE I[EHHOCTHU HAYy4YHOU
IesATeIbHOCTH, TOTOBHOCTD
OCYILIECTBJISITH  MPOCKTHYIO H
HCCIIE0BATEIbCKYIO
JIeATEIbHOCTh MHIAWBUAYAJIbHO U

- YMCTb IJIAaHUPOBATH n
BBIIIOJIHATD XUMHYECKUHI
9KCIICPUMCHT (npeBpameHI/m
OPraHU4YCCKHUX BCIICCTB npu

HarpeBaHUHM, MOJYyYEHHUE FTUIICHA
W  HW3Yy4YEHHE  €ro  CBOWCTB,
KaueCTBEHHbIE  pEaKLUuu Ha
albJeruJibl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JleHaTypauus OelKoB
npu HarpeBaHHH, [[BETHBIC
peakuuu  O€NKOB; IMPOBOJIUTH
peakiuu HOHHOTO oOMeHa,
OnpenensiTh cpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHbIE
peakiuu Ha cynb¢ar-, kapOoHar-
U XJIOpUJ-aHHOHBI, Ha KaTUOH
aMMOHHWS; pemarthb
SKCIEPUMEHTAJIbHBIE 3aJa4dl IO
TeEMaM "Metanuabr" u
"Hemerannbl") B COOTBETCTBUHU C
npaBUIaMu TeXHUKH
0€30MacHOCTH NpPHU OOpameHuu C




B TpYIIIIE;
OBianeHue YHHBEpPCAJbLHBIMH
yueOHBIMH NO3HABATEIbHBIMU
AefCTBUSIMMU:
B) paboTa ¢ uHopmanmeii:
- BJAJIETh HaBbIKAMHU IMOJYyYCHUS
uHpopManuu U3 HCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYIIECTBJISITh TOWUCK, aHalus,
CHUCTEMATHU3ALUIO u
UHTEpHOpeTanuo  UHPOpMaLUU
pa3IUYHBIX BUIOB Hu  (opMm
NpeJICTaBICHHUS;
- cO3/JaBaTh TEKCTHI B
pa3Iu4HbIX opMarax c y4eToM
Ha3HaueHUss uWHpopMamuu ©
[eNeBOil ayAuTOpUHU, BBIOUpaAs
ONTUMAJbHYIO bopmy
MPEJICTABICHUS U BU3yaTU3alllu;
OIIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh WH(Opmarnum, ee
COOTBETCTBHE  MPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HUCHOJIb30BaTh cpencraa
MH(QOpPMALMOHHBIX U
KOMMYHHUKaIlHOHHBIX
TEXHOJIOTUI B peueHun
KOTHUTHBHBIX,

KOMMYHHKA
THUBHBIX "
OpraHM3alMOHHBIX  3aJad  C
cobJroieHueM TpeboBaHu
YPTOHOMUKH, TeXHUKHU
0e30IMacHOCTH, TUTHECHEI,

pecypcocOepexeHusi, TPaBOBBIX
U OTUYECKUX HOpPM, HOPM
MH(pOpMaMOHHON
0e30IMacCHOCTH;

BeIIeCTBAMU H JIaOOpaTOPHBIM
00opynoBaHUEM; TMPEACTABISTH
pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii ¥ GOpMYIUPOBATH
BBIBOJBI HAa  OCHOBE  OJTHX

pe3yabTaToB;
- YMETh aHAJU3UPOBATH
XUMHUYECKYIO uH(OpMaIHIO,
MOJIy4aeMyIo u3 pa3HBIX

UCTOYHHUKOB (CPEACTB MaccoBOM
uHpopmanuu, cerb MHTEpHET u
Apyrue);

- BJaJ€Th OCHOBHBIMU METOAaMH
HAy4YHOT'0 IIO3HAHHUSA BCIICCTB H
XUMHUYECKHUX SIBJICHUN
(HabmroneHue, U3MEpCHHE,
AKCIEPUMEHT, MOJIEINPOBAHUE);

- YM€Tb HIPOBOJUTH PACUETHI IO

XUMHUYECKUM bopmynam U
YpaBHEHUSIM XUMHUYECKHUX
peakuuid ¢  MCHOJb30BAHUEM
buznyeckux BEJINYUH,
XapaKkTepU3YyIIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Maccel, oObemMa (HOpMaJlbHbIE
yCIOBUSI) Ta30B, KOJUYECTBA
BEIECTBA; WCIIOJIB30BaTh

CHUCTEMHBIE XMMUYECKUE 3HAHUSI
JUId  TPUHATHS ~ PEIIEHHH B

KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEI[ECTBAMU U UX IPUMEHEHHEM
- BIIQJIETh HaBBIKAMHU
pacro3HaBaHUs M 3aIUTHI
uHpopmanuu,

uH(OpMallMOHHON

0€e30IacCHOCTH JTUYHOCTH;

OK 04.
S¢pdexTrBHO
B3aMOJICHCTBO
BaTh U paboTarh
B KOJUIEKTHBE H
KOMaHie

- TOTOBHOCTbh K CAMOPa3BUTHIO,
CaMOCTOATEIILHOCTH U
CaMOOMPEIEICHUIO;

-OBJIaJICHHE HAaBBIKAMH y4eOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHON
Y COLMAIIBHOU IEATENbHOCTH;
OBnazieHne YHUBEPCAITBHBIMHU
KOMMYHUKAaTHBHBIMU
NEUCTBUAMU:

0) coBMecTHasl AeATeIbHOCTD:

- INIOHUMATh U UCTIOJIB30BaTh
MPEUMYIIECTBA KOMAHJHOMN U

- yMETh MJIaHUPOBATh u
BBINIOJIHATH XUMHYECKUI
JKCIIEPUMEHT (mpeBpaieHus
OPTaHUYECKUX  BELIECTB  IpHU

HarpeBaHUHU, MOJy4YeHUE STHUIICHA
U  H3Yy4YEHHE €ro  CBOMCTB,
KayeCTBEHHbIE  peakuuu  Ha
anbJETUbI, KpaxMall, YKCYCHYIO
KHCJIOTYy; JeHaTypauus OelKoB

npu HarpeBaHUH, [[BETHHIC
peaknuu  OENKOB;  MPOBOIUTH
peakiuu HOHHOTO obmeHa,




WHJIUBUyadbHOU paboThI;

- TNPUHUMAThH LEJIM COBMECTHOU
JeSITeIbHOCTH,

OpPraHU30BBIBATh U
KOOPJAMHUPOBATH JEUCTBUS IO €€
JOCTUKEHUIO:  COCTaBJIATh
I1aH JeHCTBUH,

pacupenensiTh POJIiM ¢ yUeTOM
MHEHUH YYaCTHUKOB 00CYXKIaTh
pe3yJibTaTbl COBMECTHOM
paboThr;

ompenensiaTb  Cpeay  BOJHBIX
pacTBOpOB, Ka4yeCTBEHHbIE
peaknuu Ha cynbdar-, kKapOoHaT-
U XJIOPUJ-aHWOHBI, Ha KAaTHUOH
aMMOHHS; pemarhb
HKCIIEPUMEHTAJIbHbIE 3a/Jaud 10
TeMam "Meranuabr" u
"Hemerannbl") B COOTBETCTBUHU C
npaBuIaMu TEXHUKH
0e30macHOCTH NpHU OOpalIeHUH C
BEIIECTBAMU M Ja00pPaTOPHBIM

- KOOPJAWHUPOBATH M BBHIMOJIHATH | 000OPYJOBaHHEM; MPEJCTABIATH

paboTy B YCIOBHUSAX pPEaIbHOIO, | PE3YyJbTaThl XUMHYECKOTO

BUPTYaJIbHOTO U | DKcriepuMeHTa B (opme 3amucu

KOMOHWHHUPOBAHHOTO YPaBHEHHM  COOTBETCTBYIOIIUX

B3aUMOJICCTBHUS; peaknuii  u  GOpPMYIUPOBATH

- OCYWIECTBIATh IO3UTHUBHOE | BBIBOJBI ~HAa  OCHOBE  JTHUX

CTpAaTeTM4YeCcKOe IIOBEJEHUE B | PE3yJIbTATOB

pa3IMYHBIX CUTYalUsX,

IIPOSIBJISTH TBOPYECTBO u

BOOOpaKeHwue, OBITH

WHUIMATUBHBIM Osiuanenue

YHUBEpCAIbHBIMU

PEeryJIsITUBHBIMU I€HCTBUSIMH:

r)IpuHsATHE ce0s W JOpyrux

JIOOEN:

- IPUHUMATh MOTHUBBI U

apryMEHTBI JPYTHUX JIIOJEH NPH

aHaJlu3€ pe3yiabTaToB

JESATEIbHOCTH;

- IpU3HaBaTh CBOE MPaBO U

IIpaBo APYIruXx JIOJIEH Ha

omuoKu;

- pa3BHUBaTh CIOCOOHOCTH

MOHUMATh MUP C MO3ULUH

JIPyroro 4ejJ0oBeKa;
OK 07. B o6Gmactm  3Ko0JIOTHYECKOTO | -  cPOPMHUPOBATH
ConelicTBOBATE BOCIIUTAHUA: MpeCTaBICHUS:
COXpaHEHUIO - copMHUpPOBAHHOTO €CTECTBEHHOHAYYHON  KapTHHBI
OKpyXatroleit HKOJIOTUYECKOMN KYJbTYpbI, | MUpa, POJIM XUMHUU B MO3HAHUU
cpensl, IIOHUMaHUe BIIMSIHUSL | SIBJIEHUU IPUPOJBI, B
pecypcocbepex COLMAIbHO-OPKOHOMUYECKUX bopMUpOBaHUN  MBIIUIEHUS H
€HHIO, IIPOLECCOB Ha COCTOSIHME | KYJIbTYpbI JUYHOCTH, ee
NIPUMEHATH MIPUPOTHOMN 51 COlMaNbHON | QYHKIMOHATBHON TI'PaMOTHOCTH,
3HaHUsA 00 Cpeibl, OCO3HAHHE TJ00aTbHOTO | HEOOXOIUMOW  JJIsi  peuleHus
U3MEHEHUU xXapakTepa JKOJIOTUYECKUX | MPaKTHYECKUX 3aga4 u
KJINMAaTa, npo0iem; HKOJIOTUUECKH  0OOCHOBAHHOTO
MPUHIUIIBI - IUIaHUpOBaHUE U | OTHOLIEHHUSI K CBOEMY 3JI0POBbIO
OepexINBOro OCYILIECTBJIIEHUE  JE€HCTBUH B | U IPUPOJHOU CPEAE;
IIPOU3BOJICTBA, OKpYy’)Kalollell cpeje Ha OCHOBE | - yMeTh  coOJojaTh  IpaBuia
3¢ PexTuBHO 3HaHUS  eJed  yCTOMYMBOTO | SKOJOTMYECKH 1eJIeco00pa3HOTo




NEeCTBOBATH B Pa3BUTHS YEIIOBEUYECTBA; NOBEJIEHUsI B OBITY W TPYIJOBOH
4pe3BbIYaHBIX AKTUBHOE HENPUATUE ICUCTBUM, | AEATEIBHOCTHU B LEJAX
CUTYaUMsX IIPUHOCSIINX BPEJ OKPY)KAIOWIEH | COXpaHEHHS CBOEro 310pPOBbS U
cpene; OKpY’Kalollel IPUPOJHOU CpEnbI;
- yMeHue IPOTHO3UPOBATh | YYUTHIBATH OIIaCHOCTh
HeOJIaronpusTHbIC BO3JICHCTBUS Ha JKUBBIE
JKOJIOTUYECKHUE IIOCIENCTBUSA | OPTaHU3MBI ONpPEAEIECHHBIX
INPEANPUHUMAEMBIX  JEUCTBUM, | BEIECTB, IIOHUMAast CMBICII
IIpeI0TBpAILATh HX; IoKasaTess IIpeeIbHON
- pacuiupeHue OIIBITA | JOIIYCTUMOW KOHILEHTpALUuU
JEATEIbHOCTH  JKOJIOTMYECKOHN
HAIPaBJIEHHOCTH;
- OBJIAJICHUE HaBbIKAMU
y4eOHO-UCCIeTOBATEIBCKOM,
IIPOEKTHOM U COLIMAJIbHOU
JEeSTEIIbHOCTH;
BrinmyckHuk, OCBOMBIIHNI 00pa3oBaTeNbHYIO nporpammy, JTOJKEH obnanaTh
npodeccuoHaIbHBIMU KOMIIETEHIIUSMH, COOTBETCTBYIOIIUMU BbIOpaHHBIM BHUJaM
JIeATEIbHOCTH.
Buasl nesaTenbHOCTH [lpodeccnonanbHple  KOMIIETEHIIMM,  COOTBETCTBYIOIIME  BHAAM
NEesITEIbHOCTU
1 2
BoinosiHeHHe  mTykaTypHblX  H[IK X.1. BeInosnHATe TYKaTypHBIE pabOThI O OTJEIKE BHYTPEHHHUX U
IIEKOPATUBHBIX pabot (TIOHapy>KHBIX TOBEPXHOCTEH 3MaHUI U COOPYKEHUH.
BHIOODY) [IK X.2. BpImonHsATh pabOThl MO YCTPOWCTBY HAJIMBHBIX IOJIOB MU

OCHOBAHWI O] TIOJEI.

[1K.X.3 BolnonHeHne 1eKOpaTUBHBIX IITYKATYPOK.
[MTK.X.4. PemMOHT IITyKaTypkd, HAJIUBHOIO
TEIJION30JIALIMOHHBIX KOMIIO3UITMOHHBIX CUCTEM.

noia,  (acagHbIX

BBITIOJTHCHUC MOHTAaXa KAapKaCHO-

[1K X.1. BpIMOMHATH MOATOTOBUTENbHBIE PAOOTHI MPU MOHTaXE WU

JICKOPATUBHO-XYIO0KCCTBCHHBIX

OOLIMBHBIX ~ KOHCTPYKUUH  (HOOTHENKE KapKaCHO-OOIIMBHBIX KOHCTPYKIIMM.
BBIOODY) [IK X.2. BpimonHATe paboThl MO MOHTaXY KapKacHO-OOLIMBHBIX
KOHCTPYKIMI U3 pa3INYHbIX MATEpUAJIOB.
[TK X.3. BBIIOTHATE OTAENIKY KapKaCHO-OOIIMBHBIX KOHCTPYKLIUH.
[1K X.4. BoINOJTHATh PEMOHT KapKaCHO-OOIIMBHBIX KOHCTPYKIIUH.
BBITIOJTHEHHE MaJISIpHBIX ylIK X.1. BBINONHATE MOATOTOBUTENbHBIE PAabOTHI MPH HPOU3BOJICTBE

MaJISIPHBIX Pa0OT MPH OT/AETIKE MOBEPXHOCTEHN 3JaHUM U COOPYKEHHI.

paboT (1Mo BEIOOPY) [MK X.2. BImoaHsaTs paboThI 110 OKPANTUBAHUIO U OKJIEUBAHUIO 000SIMU
MOBEPXHOCTEH Pa3IMIHBIMU CIIOCOOAMHU.
[MK X.3. DBHINOAHATH JEKOPATUBHO-XYI0XKECTBEHHYIO  OTIEIKY
MOBEPXHOCTEH Pa3IMIHBIMU CIIOCOOAMHU.
[MTK. X.4. BpIMOMHATP PEMOHT M BOCCTAHOBIIEHHWE OKpPAIIEHHBIX WU
OKJICEHHBIX 000SIMU TIOBEPXHOCTECH.

BEHITIOJTHEHHE 00mu1oBoYHBIX,[IK X.1. BBIMONHATE MOATOTOBUTENbHBIC PAa0OTHI MPH MPOU3BOJCTBE

MO3aWYHBIX W JIEKOPATHBHBIX{0OIMIIOBOYHBIX, MO3AaUYHBIX U JCKOPATUBHBIX PadoOT.

paboT (1Mo BEIOOPY) [MK X.2. BbIMOAHATH OOJUIIOBOYHBIE PAOOTHI TOPU3OHTAIBHBIX,

BEPTUKAJIbHBIX, BHYTPCHHUX HAPYKHBIX, HAKJIOHHBIX MOBEPXHOCTEH
3IAHUNA U COOPYKECHUIA.
MK X.3. YcTpauBarh NEKOPATHUBHBIE M XYI0KECTBEHHBIE MO3aMYHbBIC

[HOBEPXHOCTH.




K X.4. BolnonaHsaTh peMOHT OOJMIIOBAHHBIX IIOBEPXHOCTEH W
03aMYHBIX MOKPBITH.

_ 2.CTPYKTYPA n COJEPKXAHUE
OBIIEOBPA3OBATEJIbHOU JTUCHUIIJIMHBI «XUMMUA»

2.100beM qucHUNIMHBI 1 BUABI Y4eOHOI padoThI

Buj y4yeOHoii padoThl O0bem B yacax
O6beM 00pa3zoBaTeIbHON MPOrPAMMBI 1M CIUIIINHBI 72
B 1.4. ocHOBHOE cojiepkaHue 68
Teopernyeckoe oOyueHue 30
[IpakTrueckoe oOyueHne 24
JlabopaTopHbIe 3aHITHS 8
[IpodeccnonanbHO-OpUEHTUPOBAHHOE CoJIep KaHHe (conmepxanue | 6
MIPUKJIAJHOTO MOIYJIs)
B 1.4. Teopernueckoe oOyueHue 2
IlpakTHyeckoe 00yueHHne 4
KoncyabTanuu 2
3auer 2
2.2. TemaTuyeckuii IJI1aH U coJep:KaHUe THCIHHNIHHbI
JATA

Paznen 1 OcHOBBI cTpoeHUE BelIecTBa 6

Temal cTpoeHre aTOMOB XMMUYECKHUX 3JIEMEHTOB U MPUpPOAA

XUMHUYECKOH CBSI3U

CoBpeMeHHast MOJieb CTpoeHus aroMa. CUMBOJIMYECKUM SI3bIK XUMUH. 4.09

XUMHUYECKUH 37eMEHT. DIeKTPOHHAs: KOHPUTypalus aToMa.

Krnaccudukanus xumMuueckux 3emMeHToB( Spd). BaneHTHBIC 37IeKTPOHBI.

BanenTHOCTB.

DNeKTpOHHAS IPUPOJIa XUMUICCKOU CBSI3U. DIIEKTPOOTPHIIATESIHLHOCTS . 5.09

Bunbsl xumudeckoii CBS3H U CIIOCOOBI €€ 00pa3oBaHus (KOBaJICHTHAs,
WOHHAs, METaJUINYeCKasi, BOJIOPOIHAS )

[1.p.1 Pemenue 3amanuii Ha UCMOIB30BAHNE XUMUYECKONW CUMBOJIUKH U 11.09
Ha3BaHUE COETMHEHUI M0 HOMEHKIIAType MEKIYHApOJHOTO COr03a
TEOPETUYECKON M MPUKIIAHONW XMMHH U TPUBUAIbHBIX Ha3BAHUM JJIsI
COCTaBJICHHS] XUMUYECKUX (DOPMYIT TBYXaTOMHBIX COETUHEHUN
(oxcuaoB, cynbGUI0B, TUIPUAOB) U P HEOPTAHUUECKUX COSTUHEHUN
OTJIEJIbHBIX KJIACCOB.

[1.p2 3aganusi Ha yCTaHOBJIEHUE CBSI3M MEXAY CTPOCHHEM aTOMOB 12.09
XUMHUYECKHX 3JIEMEHTOB U IEPUOTUUECKUM U3MEHEHUEM CBOMCTB
XUMHAYECKHUX 3JIEMEHTOB U X COSJMHEHHUI B COOTBETCTBHUH C
noJjioxkeHueM B Ileprognueckoit cucreme.

Tema 1.2 Ilepunoanueckuii 3akoH u Tadiauua JI.M.MenaeneeBa

[1.p.3 [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB 18.09
JA.N.MenneneeBa. ®Pu3ndeckuili CMbICH nepruoandeckoro 3akona J[.11.M.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U
00pa3zyeMbIX HMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C
noJioxkeHueM xumudeckoro snemenTa B [1.C. MupoBo3peHueckoe u
Hay4yHOE 3HaueHue nepuoanyeckoro 3akoHa [[.M1.M. OTKpbITHE HOBBIX




XUMHYECKUX A1eMeHTOB. [Ipornossl [[.11.M.

I1.p4.pemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3alaHUil Ha
XapaKTEePU3aIUI0 XUMHUECKHUX JIEMEHTOB ( METAJUTMYHOCTb,
3IEKTPOOTPUIIATEIBHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBUH C UX
AJIEKTPOHHBIX CTPOCHUEM U MoJiokeHueMm B 11.c. ..M.

19.09

Pasnen 2 Xumuveckne peakiuun
Tema 2.1 Tunbl XMuMHYECKUX pPeakuii

10

Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIUN C yUaCTHEM
HEOpraHu4yecKux BemecTs. CocTaBiieHuEe ypaBHEHUI peakuui
COEIMHEHMS, pA3JIOKEHUs, 3aMEeIlleHUsl, 0OOMEHa, BT.4. TOPEHUS,
OKHCJICHUSA-BOCCTAHOBJICHUSI

25.09

ypaBHeHI/IH OKHCJICHHSA-BOCCTAHOBJICHHS. CTEIICHb OKHUCIICHUS.
OxucnuTenb ¥ BoccTaHOBUTENb. COCTaBICHHE H YpaBHHBAHHC
OKHCIHUTCIBbHO- BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ MCTOJOM 3JICKTPOHHOT'O
6ananca. OKHUCIUTEILHO-BOCCTAHOBHUTEILHEIE pCaKLuu B IIPUPOICL,
IMPOMU3BOJACTBCHHBIX MMPOICCCAX U JKUSHCACATCIbHOCTU OPraHnu3MOB.

26.09

[1.p.NeS konmuecTBeHHbIE OTHOIIECHHS B XUMHHU. OCHOBHBIE
KOJIMYCCTBCHHBIC 3aKOHBI B XUMHHU U PpACYCTHI 110 YPaBHCHHUAM
XUMHUYECKHUX peakiuii. Monb Kak eIWHHUIA KOJIMYEeCTBa BEIECTRA.
Mosipaast Mmacca. 3aKOHBI COXPaHEHUS! MAaCChl U SHEPTUU. 3aKOH
ABorazipo. MossipHblii 00beM ra3oB. OTHOCHTENbHAS TNIOTHOCTH T'a30B.

2.10

10

[Ip.Ne6 pacuersl 10 ypaBHEHHUSIM XUMUYECKUX PEAKIUH C
HCIOJIb30BAHUEM Macchl, 00beMa ra3oB(H.y.), KOJIMYECTBA BELECTBA.

3.10

Tema 2.2. DueTpoauTnyecKasi AMCCONMANNS M HOHHBIN 00MeH

11

Teopus 3AEKTPOIIUTUUECKON TUCCOIUAIIUU. MOHBI. DJIEKTPOJIUTHI U
HEIJIEKTPOJIUTHI.

9.10

12

Peaxiiuu nonHoro ooMena. CocrapiieHre peakinii HOHHOTO 0OMeHa
MyTeM COCTaBIIEHUE MX MOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.
KucnoTHo-0CHOBHBIE pEAKIINN.

11.10

13

JIaGoparophas paboTa 1 «TUnbl XUMHUYECKUX peakLuii» Uccae10BaHue
TUIOB U NPU3HAKOB XMMHUYECKUX peaKIui

16.10

14

JlaboparopHas pabdota 2 [IpoBeneHue peakiuii HOHHOTO 0OMeHa,
orpeziesieHue cpeibl BOJHBIX PaCTBOPOB. 3a/laHUsl HA COCTaBJICHUE
HMOHHBIX peaKlnu.

17.10

15-
16

IIp 7
KontposnbHas pabora Nel CtpoeHue BeliecTBa 1 XUMHUUYECKUE PEAKIIMH.

23.10 24.10

Paszpnen 3 CTpoeHue U CBOIICTBA HEOPTraHUYECKHUX BelECTB
Tema 3.1Knaccndukanus crpoeHre 1 HOMEHKIATypa
HECOPraHMIeCKUX BEHIECTB

16

17

Hpe;[MeT HEOPT: AHUYECKON XMMUH. Knaccmbmcaun;{ HEOPTaHNYCCKUX
BCIICCTB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA. OCHOBHBIE KJIACCHI CIIOKHBIX
BCIICCTB (OKCI/II[LI, TUAPOKCUBI, KUCIIOTHI, COJ'II/I). BzauMocBs3b
HCOPTraHNYCCKUX BCIICCTB. AFpeFaTHBIe COCTOSIHHA BCUICCTBA.

30.10

18

Kpucrannuueckue u amopdHbIe BemecTBa. TUIBI KPUCTATITHYECKUX
pemieTok ( aToMHasi, HOHHAs, MOJICKYJISIpHAs, METaJUTMUECcKast).
3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUMA
KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEILIECTB OT BUJ1a XUMUYECKOW CBS3U U TUIIA KPUCTAJUTMYECKOU
pemietku. [IpuunHbl MHOrooOpa3us BEIIECTB.

31.10

19

[1.p.8 HomeHnkiiaTypa HEOpraHM4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA
UCXOJS N3 XUMUYECKON (POPMYITBI MIIM COCTABIEHUE XUMUYECKOM

6.11




dhopmynsl o HazBaHuto BemecTBa mo MIOITAK. Pemenne
MPAKTUYECKUX 3aJJaHui 10 Kiaccuukaiyy, HOMEHKIAType U
XUMHUYECKUM (HOpMYyJIaM HEOpraHMUECKUX BEIIECTB Pa3HbIX KJIacCOB
(yrapHslii, yrieKuciblil ra3, aMMuaKk, U3BECTh TallieHasi, HeraleHas,
MUTHEBAs COJIA), HA3bIBATh, COCTABIISATH (POPMYIIBI, ONIPENETATh
IIPUHAJIEKHOCTD K KJ1accy.

20

I1.p 9.Ucrounnku xumuyeckor nadopmaruu. [lonck nabopmaruu o
HA3BaHMSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM opMyIiam.

7.11

Tema 3.2. PU3UKO-XMMHUYECKHE CBOIICTBA HEOPTraHNYECKUX
BellecTB

21

Mertaibl oOuiie gpusndeckre U XumMuueckue cBoiictsa. CriocoOsl
MOJTYYCHUSI.

13.11

22

3HaueHUsl METAJUIOB U HEMETAJUJIOB B MIPUPOJIE U )KU3HEACSITETbHOCTH
YyeJoBeKa U opranu3MoB. Kopposus MeTasuioB, BUIBI KOPPO3HH,
CHoCOOBI 3aIIUTHI OT KOPPO3UHU.

14.11

23

Hemeramnsl. O0ume ¢puszndyeckne 1 XUMHUECKUE CBOMCTBa HEMETAILIOB.
Tunuynsle cBoiicTBa HeMeTaioB 4-7 rpynn. Knaccudukanus u
HOMEHKJIaTypa coeuHEeHNI HeMeTaioB .KpyroBopoT OnoreHHbIx
2JIEMEHTOB B IIPUPOJIE.

20.11

24

XHUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX
COEAMHEHHH, BBICHIMX OKCUJIOB U TUJIPOKCHJIOB.

21.11

25

ITp. 10 CocraBnenne ypaBHEHUN XUMHUYECKUX PEAKIIUN C y9acTHEM
MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIICCTB:METAIIOB
HEMETAJJIOB: OKCHIOB METAJJIOB, HEMETAIIIOB, M aM()OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX KUCIIOT,0CHOBAHMIA, U aM(POTEPHBIX
THJIPOKCHJIOB; HEOPTAHMYECKUX COJICH, XapaKTePU3YIOIINX X CBOMCTBA

27.11

26

[Lp. 11 Pemmenue npakTUKO-OPHEHTUPOBAHHBIX TEOPETHIECKIX
3a/IaHMI Ha CBOMCTBA, COCTaB, MOJIy4eHHE U 0€30MMacHOe
MCIOJIb30BaHNE BAKHEUIIINX HEOPTaHUYECKHX BEIIECTB B OBITY U
ITPAKTHYECKON IEATEIBHOCTH.

28.11

Tema 3.3 nenTuduKanusi HCOPraHMYECKUX BEIIECTB.

27

JlabopaTtopHas pabora 3 VneHTudukaius HEOPraHMIECKUX BEIIECTB.
Pemenne skcriepuMeHTAIBHBIX 33724 IO XUMHUYECKUM CBOMCTBaM
METAJUIOB ¥ HEMETAJIOB 110 PACTIO3HABAHUIO M MTOJTYYCHUIO COCTMHEHUH
METAJIJIOB U HEMETAJIJIOB

412

28

JlabopaTtopHas pabota 4 nenTudukaius HeOpraHnYeCKUX BEIIECTB C
UCIOJIb30BaHUEM UX (PU3-XUM CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX
peakuuii. KauecTBeHHbIe peakiuu Ha cyibdar, KapOoHaT, XJIOPH]
AHUOHBI U M HA KaTMOH aMMOHUSI.

5.12

29-30

I1p 12 KonTtponbHas pabora Ne2 CBoiicTBa HEOPraHWYECKUX BEIECTB.

11.12,12.12

Pa3znen 4 CtpoeHue u CBOIICTBa OPraHMYeCKUX BeleCTB
Kuaaccnpukanusi HOMEHKJIATypa M CTPOEHUE OPraHNYeCKUX
BeleCTB

24

31

[losiBneHue 1 pa3BUTHE OPTAHMYECKOM XMMHUU Kak Hayku. [Ipeamer
OpraHN4YeCKOM XUMHHU. MEeCTO M 3HAU€HUE OPTaHMYECKON XUMUH B
CUCTEME €CTECTBEHHBIX HayK. XUMHUECKOE CTPOCHUE KaK MOPSIOK
COEMHEHHS] aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEGHTHOCTH. OCHOBHBIE
MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHHSI OPraHUYECKUX COCTMHEHUN
A.M.bytnepoBa. yriaepoaHblil CKeJIET OPraHUuYECKOM MOJIEKYJIBI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHUS MOJIEKYII

18.12

32

N3omepust u uzomepsl. [lonsitTre o GyHkuronansHo# rpymme. Pagukan.

19.12




[TpuHIMIBI KNacCUPUKALMK OPT.COEUHEHUI. MEXTyHapoAHas
HOMEHKJIaTypa M MPUHLIUIIBI HOMEHKIaTypsl opr. Coen-if. [lonstue 06
azoTcojepKalux coequHeHusx,bAB (yrneBonax, xupax, 6ei1kax).
BMC (monoMep, mosiuMep, CTPYKTYPHOE 3BE€HO)

33

IL.p. 13 Homenkiiatypa opr.coeJMHEHUN OTACIbHBIX KJIACCOB
(HaCHIIICHHBIC, HEHACBIIIICHHBIC, APOMATHUECKUE, CITUPTHI, (DEHOJIHI,
aJbJIeTU/Ibl, KETOHBI, KApOOHOBBIE KUCIOTHI). COoCTaBlIeHUE
CTPYKTYPHBIX ()OPMYJT BEIIECTB OTACIBHBIX KJIACCOB, UCTIONIb3YS
Ha3BaHMs 110 CUCTEMAaTUYECKOW M TPUBUAIBHON HOMEHKJIATYpe(
STHJICH, alleTUJICH, TIULEPHH, PeHOI, GopMaTbAETH I, YKCYCHas
KHCIIOTA, TJIUIUH)

25.12

34

[1.p. 14 Pacuets! npocreiiiiel opMyibl OpraHHUECKOW MOJICKYJIbI,
UCXO0/Is U3 3JIEMEHTHOro cocTana (B %)

26.12

Tema 4.2 CBoiicTBa OPraHN4ecKHX COeIMHEHU.

12

35

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCAMHEHUN OTIEIbHBIX
KJIaCCOB(OCOOCHHOCTH KacCU()UKALUU U HOMEHKJIATYPHI,
TOMOJIOTHYECKUU psifi U oO1iast popmyrna, usoMepus, pusndeckue u
XUMHUYECKHUE CBOMCTBA, Cr1oco0Ob! mostyuenus). [IpenenpHbie
yIIeBOIOPOAbI(alIKaHbI U LIMKJIOAIakaHbl) ['opeHre MeTaHa, Kak OJIuH
13 OCHOBHBIX UCTOYHUKOB TEIJIa B IPOMBIIIIEHHOCTH U OBITY.
CBoiicTBa MPUPOTHBIX YIIIEBOAOPOIOB, HAXOKIACHUE B MPHUPOJE U
MIPUMEHEHUE aJTKAHOB.

36

HenpenenbHble (aTKeHbI, aTKUHBI, aTKaAHUCHbI) U apOMaTHYECKHE
YII€BOA0pOAbL. ['opeHue aleTuiaeHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TIAMEHU JJIsl CBAPKHU M PE3KH METAJJIOB

37

Kucnoponcoaep:xaiue coequHeHUs(CIUPTHI U PEHOIbI, KapOOHOBbBIE
KHUCJIOTHI ¥ 3(UPBI, albJIETUIbl M KETOHBI, XKUPBI, YTIIEBOJIbI)

38

[IpakTHyeckoe MpUMEHEHUE STUIICHTIINKOJIS, IIIMIepuHa, (heHoa.
[Ipumenenue popmanpaerua, aeTanbIeruia, yKCycCHOl KMCIOTHI.
MBpblL1a Kak COJIU BBICIINX KapOOHOBBIX KUCIOT. Moroliye cBoicTBa
MBLUIA.

39

A30Tcoz[ep>i<am1/1e COGI[I/IHCHI/IH(aMI/IHBI, AMHWHOKHCJIOTEI, 66J'IKI/I)

40

BBICOKOMOJ'IGKy.]'I?IpHBIG COCAUMHECHUS CHHTCTUYCCKUEC U OMOJIOTHYECKHU
AKTHUBHBIC. MOHOMep, IMOJINMEP, CTPYKTYPHOC 3BCHO. HOHI/IMepI/BaHI/IH.
I'enermueckas CBA3b MCXKY KilaCCaMu opr COGHHHGHHﬁ.

41

ILp. 15 Cgoiicta opr. CoeAMHEHUI OTIETBHBIX KJIACCOB( TPUBUAIbHAS
Y MEXIyHapOoHasi HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA , CTIOCOOBI
MOJIy4eHUs1): TIPEIENIbHBIE YTIIEBOAOPOIbI, HEMPEEIbHbIE( aTKEHBI,
QJIKWHBI, TUEHBI) © apOMATHYECKUE YTIEBOIOPOIbI, CIUPTHI, (DEHOIIBI,
KapOOHOBBIE KHCIOTHI ¥ Y(QOUPBI aTbACTHIBI U KETOHBI, aMUHBI U
aMuHOKHCIIOTE, BMC.

42

I1.P. 16 3aganus Ha cocTaBJIeHNUE YPAaBHEHUH XUMHUECKUX PEAKLUH C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U
CTPOCHHS.

43

CocTaBieHne cxeM peakiuii (B TOM YHCIIE MO MPEIT0KEHHBIM
IenoYKaM MpeBpaIieHnH ), XapakTePU3yIOIIUX

XUMHUYECKHE CBOMCTBA OPraHUYECKUX COETMHEHUMN
OTJEIbHBIX KJIACCOB, CIIOCOOBI UX MOJIyYCHUS U Ha3BaHUE
OPraHUYECKUX COCIUHEHUHN MO TPUBUAIBHON WU
MEXIYHAPOJIHOW CUCTEMATUYECKOW HOMEHKJIATYpE.

44

PereHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOIWCTBA OPraHMYECKUX COCTMHEHUIN




OTACIBHBIX KJIACCOB

45

JL.p. 5 IlpeBpatienue opr BelIecTB Ipyu UX HarpeBanuu. [lonyuenune
STUJICHA U U3y4YEHHE ero CBOMCTB.

46

JI.p.6 MonenrpoBaHue MOJEKYJ U XUMUYECKUX ITPEBPALLICHUN Ha
IIPUMeEpE ITAHA, STWIEHA, AlICTUIICHA

Tema 4.3 UnenTudukanus OpraHnvecKux BelecTs, UX 3HAYEHHUE U
NnpUMeHeHHe B OLITOBOM M MPOU3BOJACTBEHHOH 1eATEIbHOCTH
YyeJI0BeKaA.

47

BI/IOOpFaHI/I‘{CCKI/Ie COCIUHCHNA. HpI/IMeHCHI/Ie 1 OHoJIOrnuecKas POJIb
YIJICBOJOB. Okucnenue YTJICBOAOB — HCTOYHHK SHCPIUHA KUBBIX
OpraHnu3MoOB.

48

Oo6nacTn mpuMeHeHNe aMUHOKHUCIIOT. [IpeBpaienre OeKOB MUIIIH B
opranmu3me. brosnorudeckue GyHkuu 0enkoB. buomornyeckue
(byHKIIUY )XUPOB. PoJTb Opr XUMUU B PeIICHUH MPOOJIEM IMHIIEBOM
0€30IaCHOCTH.

49

Ponb opr.xumuu B perieHuu npo0aeM 3HepreTudeckoi 0e30MmacHOCTH B
Pa3BUTUU MEAUIMHBI, CO3/IaHUN HOBBIX MaT€pHaJIOB, HOBBIX
HMCTOYHUKOB YHEPTHH.

50

OrnacHOCTh BO3/IEHCTBHSI HA KUBBIE OPTaHU3MbI OPT BELIECTB
OTJIENbHBIX KJIACCOB (YTJIEBO/IbI, CIUPTHI, EHOIBI, XJIOPOPTraHUUECKUE
MIPOU3BOIHBIC, aJTbJETH/IbI) CMBICI MIOKA3aTEeNs MIPEACIIBHO JOITYCTUMOM
KOHIICHTPAIIUH

51,52

JL.p.7 UnenTudukaius OpraHnIecKuX COSTUHEHUH OTICIIBHBIX KJIACCOB
Ha TIpUMepe aabAETUI0B,KpaxMalia, YKCYCHOM KHCIOThI, OEIKOB C
MCIIOJIb30BaHUEM UX (DH3MKO-XUMHUYECKUX CBOMCTB U KAYECTBCHHBIX
peakiui.

53,
54

JL.p.8 nenaryparus 6enka npu HarpeBaHuu. L{BeTHbIE peakiuu OEIKOoB.

55-
56

[Ip17KonTtposnbHas padota Ne3 CtpykTypa U CBONCTBA OPTraHUYECKUX
BELIECTB.

Paszpen S Kunernueckue M TepMoOAMHAMUYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUA XUMHYECKHX PeaKlui.
Tema 1 CkopocTh XUMHUYECKHX peaknuil. XMMHYeCKOe paBHOBecCHe.

57

CKOpOCTb peaklyu, ee 3aBUCUMOCTh OT Pa3HbIX (PAKTOPOB: MPUPOABI
BEIIECTBA, KOHLEHTPALIUU, TEMIIEPATYPhl, IJIOIMAU PEAKIIMOHHON
noBepxHocTU. TernoBble 3PPEeKThl XUMHUUECKUX peakuil. K30 U FH]I0
TEPMHUYECKHE PEaKIIuu

58

OO6patuMocTh peakiuil . XMMUYECKOE paBHOBECHE U €r0 CMEIIEeHUE
1o JeficTBUeM pa3HbIX (aKTOpOB( KOHII, peareHTOB WM MPOIyKTOB
peaxkuuu, 1aBjIeHus, TEMIIEPATypbl) IS CO3/IaHUS ONITHUMAaJIbHBIX
YCJIOBUH NPOTEKaHMs XUMHUIeCKUX nporeccoB. [Ipuammn Jle [Hlarense.

59

I1. p 18 Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 HA aHAJIU3
(hakTOpOB, BIHSIONINX HA U3MEHEHHE CKOPOCTU XUMUYECKOU PEaKIuu B
T.4. C TMO3UIINI KOJIOTHYECKH IIEIeCO00pa3HOTO MOBEICHUSI B OBITY U
TPYJOBO ESITENIbHOCTHU B LIETSIX COXPAHEHUsI CBOETO 3/I0POBbS U
OKPY>KarloIleH Cpeibl.

60

Pemienue nmpakTuKO-OpUEHTUPOBAHHBIX 3a7a4 HAa IPUMEHEHUE
npunnuna Jle [larenbe Ajist HAXOXKICHUS HANPABICHUS CMEILICHUS
paBHOBECHS] XUMUYECKON PEaKIIN U aHAIHU3 (PaKTOPOB BIUSIOIMIUX HA
CMEIICHUE PABHOBECHS.

Pasnen 6 PactBopbl
Tema 6.1 IlonsiTue 0 pacTBopax




61 PactBopenue kak ¢pusuko-xumudeckuii mpoiecc. PactBopbl. CriocoObt
MIPUTOTOBIICHUS paCTBOPOB. PacTBOPUMOCTE . MaccoBasi OIS
pacTBopeHHOro BemiecTBa. CMBICI MOKa3aTels MPeaesIbHO JOMyCTUMON
KOHIIEHTPAIIUU U €T0 UCIIOJIb30BAHKE MTPH OIEHKE IKOJIOTUYECKOM
0€30IaCHOCTH.

62 [TpaBwiia HKOJIOTHYECKHU EIeCO00Pa3HOTO MOBEACHHUSI B OBITY H
TPYAOBOM JESTENbHOCTH B LIEJIIX COXPAHEHHs CBOETO 3/I0POBbsI U
OKpPY’KaroIllel MPUPOIHOMN CPeJibl, ONTACHOCTh BO3JICHCTBHS HA JKUBEE
OpraHu3MBbl ONPE/ICICHHBIX BELECTB. Pemenue mpakTuko-
OPHEHTHUPOBAHHBIX 33J1a4 HAa PACTBOPHI, HCIIOJIb3YEMbIE B OBITY U
IIPOU3BOJICTBE.

Tema 6.2. UcciienoBanmne cBOiiCTB pACTBOPOB

IIpodeccnonanbHO OPHEHTHPOBAHHOE COepKaHNe (COdepPKAHUE
NMPUKJIATHOTO MOAYJIs1) 6 4

Pa3zpnen 7 Xumus B ObITY U IPOU3BOJACTBEHHOM 1eATEIbHOCTH
yeJji0BeKa

63 Hosgeiimune qoctuxkeHns: XkMUYECKOH HAYKH W XUMHYECKOM
TeXHOJIOTHU. Pob XMMHH B 00eCIEUeHUH DKOJIOTHYECKOM,
SHEPTreTUYECKON U MUIIEBON O€30IaCHOCTH, PA3BUTHU MEIMITUHBI.

64 [IpaBuia moucka u aHaiIM3a XUMHYECKONW MHPOPMAITUHN U3 Pa3HBIX
HCTOYHHKOB.

65- [Towck u aHaTM3 KEWCOB O MPUMECHEHUN XUMHUYECKUX BEIIECCTB U

66 TEXHOJIOTHUH ¢ yueToM Oyayiiel mpohecCuOHaTbHOM NeSTEIbHOCTH 110

TEMaM: Ba)KHEHIINE CTPOUTENbHBIE MATEPUaIbl, KOHCTPYKLIMOHHBIE
Marepuasbl, KpacKH, CTEKJI0, KEpaMUKa, MAaTEpUaIbl IS JJIIEKTPOHUKH,
HaHOMAaTEepHaJIbl, TEKCTUIIbHBIE BOJIOKHA, HCTOYHUKHU
SHEPI'Uu,y100peH s, JIeKapCTBEHHbBIE BEIECTBA, ObITOBAsT XUMHSL.

67- 3ammuTa: MpelcTaBlIeHUuEe pe3yIbTAaTOB pEUICHHS KeicoB B (opme
68 MUHHU JIOKJIaJla ¢ Ipe3eHTanuen

69,70 | Koncynbranus

71-72 | IlpomexxyTouHas aTTecTanus o JUCIUILIMHE (3a4€T)

3.YCJIOBUSA PEAJIM3AIIUM TPOTPAMMBI OBIIEOBPA3OBATEJBHOM
JUCHUTIJIMHBI

3.1TpeboBanus K MHHHMAJIBHOMY MaTePUAIBbHO-TEXHUYECKOMY
ob0ecrneyeHUI0

JUiss  peanu3alid  OpOrpaMMbl  JHUCHHUIUIMHBI  JOJDKHBI  OBITH  IPEAYCMOTPEHBI
CIeNyIollhe CIelualbHble IOMEIIeHUs: Y4YyeOHbIH KaOMHEeT XUMHUM W/WIM ydyeOHOHU
XUMUYECKOM 1abopaTopuu.

O6opynoBanue yue0HOro KaduHeTa (HATJIAAHbIE TOCOOMS): HaOOpBI
MIAPOCTEPKHEBBIX MOJIEJEH MOJIEKYJ, MOJENIH KPHUCTANIMUYECKUX PELIETOK, KOJUIEKIIHH
MPOCTHIX M CIIOKHBIX BEIIECTB M/WIM KOJUICKIIUU TIOJMMEPOB; KOJIJIEKIIHS TOPHBIX TTOPOJ U
MUHepajoB, Tabmuma MennaeneeBa, ydeOHble (uiIbMbI, HU(pPOBBEIE 00pa3oBaTeIbHbBIE
pecypcsl.

TexHuyeckue cpeacTBa 00y4eHHs: KOMITBIOTEp C YCTPOMCTBaMH
BOCIIPOM3BEACHUS 3BYKa, IPUHTEP, MYJIbTHMEAHA-TIPOCKTOP C DKPAHOM, MYJIbTUMEIHHHASL
JI0CKa, YKa3Ka-Mpe3eHTep AJIs Mpe3eHTaALUMN.

OGopynoBanue j1abopaTopuu U padounx MecT JadOpaTOpPUM: MECH3YPKHU, MUTIETKH -
KamneJbHUIbI, TEPMOMETPbI, MHUKPOCKOI, JyIbl, NpPEIMETHbIE U IOKPOBHBIE CTEKIa,
IUTAHIIETHI JUIsl KaleJdbHbIX peakuui, (uiIbTpoBajibHas Oymara, IpOMBIBAJIKH, CTEKJISHHbBIE
npoOUpKH, pEe3MHOBBIE MPOOKH, (OHAPHKU, HAOOP pPEAaKTUBOB, CTEKISIHHBIC MalOYKH,



MITaTUBBI Ui TPOOUPOK, MEpPHBIE IUIUHIPHI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU
nenuTenbHble muauaApudeckue (50-100 mi), cTynku ¢ mectukoMm, ¢gapdopoBbie HalIKH,
OUHLETH, (GuiIbTpbl OyMaXKHble, Bara, Mapis, 4YacOBbIE CTEKJa, SJIEKTPOIJIUTKH,
nabopaTopHble MITATUBBI, CIUPTOBBIE TOPEJKU, CHUYKH, MPUOOp Ui MOJy4deHHUs Ta3oB
(mn mpoOupKa C Ta300TBOAHOW TPYOKOH), AepKaTenu ajis NPOOUPOK, CKISIHKH s
XpaHEHHUS PEaKTHBOB, Pa3JdaTOYHbIC JIOTKH; XUMHYeckue cTakanbl (50, 100 u 200 mmu);
[ITIATENIH; MUHIETHI, TUTeJIbHBIE MIUIIILI; CEKYHIOMEpHI (TaiiMephl), MEpHBbIE MPOOUPKHU (Ha
10-20 mm) u mepHbie konoOwl (25, 50, 100 u 200 M), BoasHas OaHs (MIM TEPMOCTAT),
CTEKJISIHHBIC MaJIOUKH; KOHUYecKue Kouobl 1is Tutpoanus (50 u 100 mur); nHAUKATOPHBIE
NoJOCKH Aysi ompenenenus pH u cranmapTHas MHIUMKATOpHAs IIKala; yHUBEPCAIbHBIN
uHaukarop; nunerku Ha 1, 10, 50 ma (unm moszaroper Ha 1, 5 u 10 mur), OropeTku s
TUTPOBaHUs, MeauIMHCKUEe mmpuibl Ha 100-150 mu, mabopaTopHbIe U/WIH aHATIUTHUYECKHUE
BeChl, pH-MeTphl, cymunbHbIi mKad, u ap. 1abopaTopHoe 000pya0BaHHE.
Nudopmanunonnoe odecnevyeHue peajanu3auny NporpaMmbl

1. Jna peanusauuu nporpamMmbl OuOnuoreuHslid  QoHA  oOpa3oBaTesbHOU
OpTraHu3aluu JOJDKeH HMETh IeYaTHble W/WJIM SJIEKTPOHHbIE o00pa3oBaTelibHbIE W
uH()OpPMaLMOHHBIE PECYPCHI, PEKOMEHIOBAHHBIE JJIS HCIOJIB30BAaHUA B 00pa30BaTEIBHOM
npoiecce, He cTaplie 5 JIeT ¢ MOMEHTA U3/1aHUs.

2. PexomMenayembie Me4yaTHbIE HW3JaHUSA [0 pealu3alnu o001Ieo0pa3oBaTeIbHON
JTUCIUIIIMHBI PEJICTaBICHbl B METOIMUECKUX PEKOMEHAAIUAX 10 OpraHu3aluu 00ydeHus.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI

KoHTponb U olieHKa pe3ynbTaToOB O0Oy4EeHHUs OCYIIECTBISETCS MPENoiaBaTesieM B
npoiecce NpoBeJAeHUs MPAaKTUYECKUX 3aHITUN U 1abOpaTOpHBIX paboOT, TECTUPOBAHMUS, a
TaKk)Ke€  BBIMOJHEHUS  OOydYarOUIMMHCS  HMHAUBUAYAIbHBIX  3aJaHUN, MPOEKTOB,
uccienoBanuii. Pe3ynbraTel 00ydeHUs ONpEAesoT, YTO oOydarouMecs JOMKHBI 3HATD,
MOHUMATh U JEMOHCTPUPOBATH MO 3ABEPIICHUH U3YUEHHS TUCUUIIIMHBI.

Jns ¢dopMupoBaHus, KOHTPOJS M OLIEHKU pe3yJIbTaTOB OCBOCHHS Yy4eOHOU
JUCUUIIMHBl HCHOJB3YETCS CHUCTEMa OIEHOYHBIX MEPONPHUITUM, MNpeAcTaBIsIomas
€000l KOMIIJIEKC Y4eOHBIX MEpPONPHUATHI, COTJIIACOBAHHBIX C pe3yJbTaTaMu OOYy4YEHHUS U
chopmynupoBanubix ¢ yuerom ®I'OC CO00 (mpenmeTHbIE pe3ynbTaThl O TUCIUIIINHE) U
oI'oC CIIO.

Ne | O Mopnyas/ | Pe3dyabTaTr 00y4eHus Tunel OLEHOYHBIX MEPONPUATHI
K/ | Pa3npen/
II Tema
K
1 Pasnen 1. | ®opmynuposars
OcHOBBI 0a30BbIC TIOHITHS U
CTPOEHMsI | 3aKOHBI XUMUU
0KO | Crpoenue | CocTaBisiTh I.Tect«CTpoeHrE aTOMOB XMMHYECKHUX
1 aTOMOB XUMUYecKre GOpMyJbl | 3JIEMEHTOB M MPHUPOJA XUMUUYECKOU CBSA3U».
XAMHUYECK | COCIMHEHHUH B 2.3a1a4M Ha COCTABICHUE XUMHYECKUX
ux COOTBETCTBHUH CO (bopMyn IBYXaTOMHBIX COEIUHEHUH
3JIEMEHTO | CTENEHBIO OKUCIIEHHS (oxcunoB, cynbGuUa0B, THAPUIOB U T.11.).
B U XUMHYECKHUX 3.3apaHus Ha UCTOJIB30BAHUE XUMUUYECKON
pupoaa | 3JIEMEHTOB, UCXOS U3 CHMBOJIMKH ¥ Ha3BAHUW COECIMHEHUH 110
XMMHUYECK | BAJIEHTHOCTH U HOMEHKJIaType MEXIyHapOIHOTO COX03a

O CBSI3U | DJIGKTPOOTPHULIATEIBHOC | TEOPETHUYECKON U MPUKIATHON XUMHU U




TH TPUBUATBHBIX HA3BAHUU JJIS1 COCTABJICHUS
XUMHYECKHX POPMYII ABYXaTOMHBIX
coeMHEeHUN (OKCHI0B, CYIb()UIOB,
TUJIPUIOB U T.II.) U JPYTUX HEOPTAHUUYECKUX
COCIMHCHUHN OT/AEIbHBIX KJIACCOB
OK | [lepuoan | XapakTepu3oBaTh 1. Tect «MeTtannuueckue / HEeMETAINIMIECKUE
1 YEeCKUU XHMHUYECKHE PJIEMEHTHI | CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh U
OK | 3akoH u B COOTBETCTBHH C UX CPOJCTBO K BJICKTPOHY XMMHYECKUX
2 Tabiuna | MOJIOKEHUEM B 3JIEMEHTOB B COOTBETCTBHUE C UX
.. MEPUOANYECKON 3JIEKTPOHHBIM CTPOCHHUEM U
Mennaene | cucTeMe XMMHYECKUX MMOJIOKEHUEM B TEPUOJMYECKON CcHCTEeMe
eBa 3JIEMEHTOB xumMudeckux sneMeHToB .M. Menneneeay.
J.1 MennnieeBa 2. [IpakTnueckue 3aaHUs Ha YCTAaHOBJICHUE
CBSI3U MEX]y CTPOSHHEM aTOMOB
XAMHUYECKHUX AJIEMCHTOB U IMEPHUOTUUECCKUM
W3MEHCHUEM CBONCTB XMMHUYECKUX
3JIEMEHTOB M UX COCJIUHCHUN B COOTBETCTBUH
¢ moyioxkeHueM [lepuonmueckoit cucreme.
[IpakTHKO-OPUEHTUPOBAHHBIC TCOPETUUCCKHUE
3aJlaHus Ha XapaKTepU3aIUui0 XUMHUYCCKHX
3JIEMEHTOB: «MeTamndeckue /
HEMETaJUIMYECKHE CBOMCTBA,
BIIEKTPOOTPUIIATEIBLHOCTD B CPOJICTBO K
AJICKTPOHY XMMHYECKUX 3JIEMCHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM CTPOCHUEM
Y TIOJI0O)KEHUEM B TIEPUOIUYECKON cCUCTEME
xuMuueckux anemenToB .M. MenaeneeBay»
Paznen 2. | XapakrtepuszoBats Tuniel | KoHTponbHas pabora «CTpoeHue BemecTBa U
XUMHYEC | XUMHUUYECKHX PEaKIIUi XAMHUYECKHE PEaKIIUN»
Kue
peakiuu
OK | Tunbr CocTaBusATh peakiuu 1. 3ajauu Ha COCTABJIIEHUE YpaBHEHUH
01 | XxMMHYECK | COCIMHEHMUS, peaKIuii:
OK | ux pasoxeHus, oOMeHa, - COEIMHEHUSs, 3aMEIIEHUs, Pa3JI0KECHU,
04 | peakmuii 3aMelleHNus, oOMeHa;
OKHUCJIUTEIbHO- - OKHCJIHUTEIbHOBOCCTAHOBUTEIbHBIX
BOCCTaHOBUTEIIHHBIC peaKuii C UCTIOIb30BaHUEM METO/Ia
peakiuu 3JIEKTPOHHOTO OajaHca.
2. 3aa4n Ha pacyeT MacChl BEIIECTBA U
00BEMa
ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YH4aCTBYIOIIUX
B PEAKIIMU BEIIECTB; paCYETHl MACCHI
(00BEMa, KOTMUYECTBa BEIIECTBA) MIPOYKTOB
peaKIuu, €ClI OJHO U3 BEIIECTB UMEET
Onektpon | CocTaBiaATh ypaBHEHHUS | 1. 3aJaHHS HA COCTABJIEHHUE MOJIEKYJISIPHBIX U
UTHUYECKA | XUMHUUYECKUX PEaAKIINHU WOHHBIX PEAKINH C y9acTHEM KHCIIOT,
o HOHHOT'O0 OOMEHa ¢ OCHOBAHHMU U COJIEH, YCTAHOBIICHUE
JIMCCOIMa | y4acTUEeM W3MEHEHUS KUCIOTHOCTU CPEJIbI
s u HEOPTraHUYECKUX 2. JlJabopatopnas pabota "TUITBI XUMUYECKUX
HOHHEBIN BEIIECTB peakuui"




o0MeH

3 Pa3zgea 3. | UccaenoBarhb KonTpoJsabhas padora «CBoiicTBa
CTpoeHne | cTpOeHHUE M CBOMCTBA HEOPraHM4eCKMX BelleCTB)
u HEOPraHu4YeCcKUux
CBOMCTBAa | BelleCTB
HEOpraHu
YeCcKHX
BellleCTB
3. | OK | Knaccu Knaccudunuporars 1. Tect «HomeHknaTypa u Ha3BaHUE
1 |1 buxanu HEOPTaHUYECKHUe HEOPTraHWYECKUX BEILIECTB UCXO/ U3 UX
s, BEIIECTBA B XUMHYECKOH (OPMYIIBI UJIM COCTABIICHUE
HOMEHK COOTBETCTBHH C UX XUMHYECKOU (OPMYIIBI HCXOJISI U3
nmatypa CTPOEHUEM Ha3BaHUs BEIIECTBA 10 MEXIAYHAPOIHOM
" UM TPUBUAJIBHON HOMEHKJIATYpPE».
CTpOEH 2. 3aayu Ha pacyeT MacCOBOM J0JHU
ue (Macchl) XUMUYECKOTO
Heopra 37eMeHTa(COeIMHEHHUS )B MOJIEKYJIIe
HUYECK (cmecn).
ux 3. [IpakTuueckue 3agaHus Mo
BEIIECT Kiaccu(uKanuu, HOMEHKIAType U
B XUMHYECKUM (popMyliaM HEOpraHUYECKUX
BEIIECTB PAa3JUYHBIX KJIACCOB.
4. [IpakTHueckue 3a1aHUs HA ONpeaelIeHHe
XMMHUYECKOM aKTHUBHOCTH BEIECTB B
3aBUCHUMOCTH BUJa XUMUYECKOUN CBA3U U
THUTA KPUCTAIIIMUYECKON peleTKu
3. | Okl | ®u3uko- | YcTaHaBIUBATH 1. Tect «OcOOEHHOCTH XUMUYECKUX CBOHCTB
2 | OK2 | XUMHYECK | 3aBUCUMOCTH (PU3HKO- OKCHJOB, KUCIIOT, OCHOBaHUM, aM(pOTepHBIX
ue XUMHUYECKHX CBOMCTB TUJIPOKCHUIOB U COJIEH.
CBOMCTBA | HEOPTaHUYECKHUX 3a7aHus HAa COCTaBIICHHE YpaBHEHUU
HEOpTraHu | BEIIECTB OT CTPOCHUS XAMHUYECKHX PEAKIHI ¢ y4aCTHUEM MPOCTHIX
YECKUX aTOMOB M MOJIEKYII, a U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB:
BEIIECTB | TaKXe THIa OKCHJIOB METAJIJIOB, HEMETAJJIOB U
KPUCTAIITNYECKON aM(OTEPHBIX 2JIEMEHTOB; HEOPTAHNYECKUX
peleTKn KHUCIIOT, OCHOBAaHUH U aM(OTEPHBIX
TUJIPOKCHI0B, HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOMMNX X CBOWCTBA U
CroCcOObI MONTYYEHHUS.
2. [IpakTUKO-OpUEHTUPOBAHHBIEC
TEOPETUUECKHE 3a/IaHUsI HA CBOICTBA U
MOJIy4eHUE HEOPTaHNYECKUX BEIIECTB
3.
3. |OK | Unentud | HUccrnenoBath 1. [TpakTUKO-OpUEHTUPOBAHHBIEC 33/IaHUS 11O
3 |1 WK KauyeCTBEHHBIC PEAKIIMU | COCTABJICHUIO XMMUYECKUX PEAKIIUNA C
OK | Heopranu | HEOPraHMYECKUX y4aCTUEM HEOPTaHWUYECKHUX BEIIECTB,
2 YECKUX BEIIECTB HCTIOJIB3YEMbIX JJI UX UACHTUPUKAIUH.
OK | BemecTB 2. JlaGopatopHass  pabora:
4 "Unentudukanus HEOPraHMIECKUX BEIIECTB"




4 Pa3zgen 4. | UcciaenoBaTh KonTpoabnaa paGora «CrpoeHue wu
CrtpoeHnne | cTpoeHHe M CBOWCTBA | CBOMCTBA OPraHM4YeCKUX BELIECTB»
" OpPraHuYecKHuX
CBOJICTBA | BellleCTB
opraHuve
CKMX
BelleCTB
4. | OK | Knaccud | Knmaccudumnuponars 1. 3ajaHus HA COCTABJICHUE Ha3BAaHUU
1 |1 UKalus, OpraHuyeckue OPTaHNYECKUX COCUHEHUN MO TPUBUAIBHOMN
CTpPOCHHE | BEILIECTBA B WA MEXKAYHAPOJHOU CUCTEMATUYECKOMN
u COOTBETCTBHH C UX HOMEHKJIaType.
HOMEHKJIa | CTPOCHUEM 2. 3a71aHUs HA COCTAaBJIECHUE NOIHBIX U
Typa COKpAILIEHHBIX CTPYKTYPHBIX HOpMYyIT
opranuye OPTaHMYECKHUX BEIIECTB OTAECIbHbBIX KJIACCOB.
CKHUX 3. 3a71a4u Ha OoMNpeelieHue npocTeiei
BEIIECTB (bopMyIbl OpraHUYECKON MOJIEKYJIIBI, UCXOIS
U3 DJIEMEHTHOTO cocTaBa (B %)
4, | OK | CsoiicTBa | YcTraHaBiIuBaTh 1. 3a1aHUs Ha COCTABJICHUE YpaBHEHUH
2 | 10 | opranmde | 3aBHCHUMOCTH (hU3UKO- XMMHMYECKUX pPEeaklUil ¢ yyacTueM
K1 | ckux XUMHYECKUX CBOWMCTB OpPTaHMYECKUX BEIIECTB HA OCHOBAaHUHU HX
OK | coequHeH | OpraHMYEeCKUX BEIIECTB | COCTaBa U CTPOCHHS.
4 uii OT CTPOEHUS MOJIEKYI 2. 3ajaHus Ha COCTaBJICHHUE ypaBHEHUN
[IK XAMHUYECKUX PEAaKLIHH, HILIFOCTPUPYIOIIHNX
XUMHYECKHE CBOMCTBA C YIETOM MEXAHU3MOB
MPOTEKaHUs JaHHBIX PEaKIUui 1
T€HETUYECKOM CBSI3M OPraHMYECKUX BEIECTB
Pa3HbIX KJIACCOB.
3. PacuerHsple 3a1aun 0 ypaBHEHUSAM
peaKkuuil ¢ yqacTueM OpraHUYECKUX BEIIECTB.
4. JTabopatopHas pabota "IIpeBpamienus
OPTaHNYECKUX BEIECTB IMPU HarpeBaHuu"
4. | OK | Unentud | Mccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS
3 |1 UKaLus Ka4eCTBEHHBIEC PEAKIIMU | IO COCTABJICHUIO XUMHUECKUX PEaKIUH ¢
OK | opranuye | opraHM4YeCcKux y4acTUEM OpPTaHMYECKHX BEIIECTB, B T.U.
2 CKHX COCMHEHUN OTACNBHBIX | UCIOJIB3YEMBIX ISl UX UACHTU(UKALIUN B
OK | BemecTB, | KJlaccoB OBITY ¥ IPOMBIIILJIEHHOCTH.
4 ux JlabopaTopHas
3HAYEHHE
u
IpUMeHe
HUE B
OBITOBOM
u
MIPOU3BOJ
CTBEHHOM
NeaTeNnbH
OCTH

YCJIOBEKa




5 | Paz | Kunernu | XapakrtepuzoBaTb
JIeNl | €CKUe " BIIMSIHUE Pa3HBIX
5 Tepmoau | pakTopoB Ha
HAMHUYECK | XUMHYECKOE
ue paBHOBECHUE U CKOPOCTH
3aKOHOME | XUMHYECKUX peaKkiui
pHOCTH
IIPOTEKaH
ust
XUMHYEC
KUX
peakuuin
5 | Ok | Cxopoctb | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
1 XUMHYECK | BIMSHHE 3a/laHus Ha aHaJIu3 (PaKTOPOB, BIUSAIOIIUX Ha
OK2 | ux KOHI[EHTpALNU U3MEHEHUE CKOPOCTU XUMHUYECKON pEeaKLuH.
K | peaklui. | pearupyroumux [IpakTHKOOPUEHTUPOBAHHbIE 3aJaHUS HA
XUMHYEC | BELIECTB u | npuMeHenue npunnuna Jle- [larense mis
KO€ TEMIIEpaTyphl Ha | HaXOJXKJECHMS HAIPaBICHUSA CMELICHUS
PaBHOBEC | CKOPOCTh XMMHUYECKHUX | PaBHOBECHS XMMHYECKOH peakluy U aHaIu3
ue peakuui (aKkTOpOB, BIMAIOLUX HA CMEIEHUE
XapaxkTepu3oBaTh XUMHYECKOTO PaBHOBECHS
BIIMSIHUE  WU3MCHEHHUS
KOHI[EHTpALNU
BEIIIECTB, peakuuu
Cpelbl U TeMIepaTyphl
Ha CMeEIlleHuE
XUMHYECKOTO
paBHOBeCHS
6 6.Pasznen | Uccaenosars
PacTBOpbI | HCTUHHBIE PacTBOPHI C
3aJJaHHBIMH
XapaKTEepUCTHKAMU
6. | Okl | IlousTu Pa3nuuate uWCTHUHHBIE 1. 3ajauu HA MPUTOTOBIICHUE
1 |Ox2| e 0 | pacTBOpHI pacTBOpOB.
pacTBop 2. [IpakTuKO-OpUEHTHPOBAHHBIE PACUETHBIE
ax 3aJJaHUS Ha TUCIIEPCHBIE CUCTEMBI,
HCTIOJIb3yeMbI€ B OBITOBOU U
MIPOM3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA
6. | Okl | UccnenoB | UccnenoBars ¢usuko- | Jlabopatopnas padora "IIpurorosienue
2 | Ox4 | aame XMMHUYECKHE CBOMCTBA | pacTBOpPOB"
IIK | CBOWCTB HUCTUHHBIX PaCTBOPOB
pacTBOpoO
B
2 IlpodeccuoHanbHO-OPUEHTHUPOBAHHOE COJIepKaHue (CoAep)KaHue MPUKIATHOTO MOAYJIsS
7 | Pa3men 7. OueHuBarb 3ammra Keiica (¢ yuerom Oyayuiei
Xumus B nocJjeacTeusi ObITOBOI | mpodeccnoHaIBLHOIM
ObITY U U NPOU3BOJCTBEHHOM JAeATeJIbHOCTH)




NMPOU3BOJIC JesTeJbHOCTH

TBEHHOI YyeJIOBEKa ¢ MO3UIHii

JeATeJLHO IKOJOTrHIeCKOM

cTH 0e3omacHOCTH

yeJI0BeKa

XuMmus B OueHuBarh Keiic (¢ yuerom Oynymiei
OBITY U MOCIeICTBUS OBITOBOM | TpodecCuOHATBHOM
MIPOU3BOJIC Y IPOU3BOJICTBEHHOU JeSITeIIbHOCTH )

TBEHHOM JIESTEIbHOCTH Bo3MoxHBIE TEMBI KEHCOB:
JIIeSITSIILHOC YeJIOBEKA C MO3HUIIHHN 1. I[lorennenue Kimmara u
T™H DKOJIOTHYECKOH BBICBOOOK/IEHHUE Ta30BbIX THAPATOB
JeJIoBEKa 0€e30I1acHOCTH CO JIHA OKeaHa.

2. bynymue marepuansl 1js aBua-, MallluHO-
U MPUOOPOCTPOCHHUS.

3. HoBble MaTepuainbl s

COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

PaCTUTEIIBLHBIX IpeHapaToB
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