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1. O0mas xapakTepucTKa 0011€00pa3oBaTeJJbHOM THCIUNIMHBI
«XUMH D)

1.1. MecTo IUCHUIUVIMHBI B CTPYKTyPe OCHOBHOH NMpPOo(ecCHOHATbHOI

NPOrpaMMbl

VYuebHas auciurinHa « XUMush) SIBISIETCA y4€OHBIM MPEIMETOM O BHIOOPY
u3 o0s3aTenpHOM mpenMetHoi obnmactu «EcrectBennbie Haykm» OI'OC cpeqnero
oO1ero oOpazoBaHusI.

[Tporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC cpegnero obiero
oOpa3oBaHus, MPEABABISIEMBIX K CTPYKTYpe, COACpPKaHUIO U pe3ysibTaram
OCBOCHHUS y4€OHOW AMCIUIIIUHBI « XUMHS», B COOTBETCTBUHU ¢ PekomeHanusmMu
M0 OpraHU3aly MOJYUYECHUS] CPEAHEro 00IIero 00pa3oBaHus B Mpe/eaax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEHETO MPOPECCUOHATIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOIO 0OO0HIEro o0pa3oBaHusi C y4yeToM TpeOOBaHW  (enepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJydyaeMod mpodeccuu Uiu
CHEIUAIbHOCTU  cpeaHero  mnpodeccuoHaibHOro  obpazoBaHust  (ITMCHMO
JlenapTameHTa rocy/1apCTBEHHOM MOJIMTUKYU B cpepe MOATOTOBKH pabOunX KaJpoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne06-259).

1.2. ean u niIaHUpPyeMble Pe3yJabTaThl 0CBOEHUS TUCIUILINHBI
1.2.1. lean 1 32024 JHCHUILTHHBI

dopMHUpPOBaHUE Y CTYICHTOB NPEACTABICHUS O XUMUUYECKOW COCTABIISIIOIIEN
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpAa KAaK OCHOBBI TMPHUHSITHUS PEIICHUN B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOTHOU Cpele.

3amaun JUCIUTUINHEL:

1) chopmupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEU MPOTEKaHUS
XAMUYECKUX TIPOLIECCOB M SABJICHUHW B OKPYXAKOILIEH Cpele,
LEJIOCTHOM  HAy4YyHOM  KapTUHBI  MHpA, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS COCTaBIIATH (OPMYJbl HEOPraHHMYECKHUX U

OPraHU4CCKUX BCIICCTB, YpPaBHCHUA XUMHNYCCKHUX peaKuHﬁ,



3)

OOBSACHATh UX CMBIC], UHTEPIPETUPOBATh PE3YNbTATHl XUMHUYECKUX
DKCIIEPUMEHTOB;

copMUPOBATh HABBIKM IPOBEACHUS MPOCTEHIINX XUMUYECKUX
DKCIEPUMEHTAIbHBIX  MCCIEAOBAHUNA €  COOJIOACHMEM  IIPaBUII
Oe3omacHOro oOpaiieHuss ¢ BEUIeCTBAMM U JIaDOpaTOPHBIM

000pyI0BaHUEM;

4) pa3BUTh yYMEHHUS  HCIIOJIB30BaTh  HMH(POPMAIUIO  XUMHYECKOTO

5)

6)

XapakTepa U3 pa3jInuyHbIX HCTOYHUKOB;
chopMHpOBAaTH yMEHHUS MPOTHO3MPOBATH TIOCIEACTBUS  CBOCH
NEATeIbHOCTY W XUMHYECKUX  MNPUPOJHBIX,  OBITOBBIX U
IIPOU3BOACTBEHHBIX IIPOLECCOB;

chopMUpOBaTh MOHMMAHUE 3HAYUMOCTH JOCTHUKEHUM XUMHUUYECKOM
HayKu W TEXHOJOTMM  JUId  Pa3sBUTUA  COLHUAIBHOM U

IIPOM3BOJICTBEHHBIX cep.



1.2.2. IInanupyemMble pe3yabTaThl OCBOCHHS 001Ie00pPa30BaTe/IbHON AuccUMIIMHBI B co0oTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Kon n HammenoBaHus
(popmupyrommux
KOMIIeTeHIN i

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCIHUIIHHBI

O01mue

JAucnunianHapHbie

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccHnoHATEHOM
IS TEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIP 1. Oco3zHarouuit
ce0s TpakJaHUHOM H
3alIUTHUKOM BEJIMKOMN
CTpaHBI.

JIP 7. Oco3Harouuit
MPUOPUTETHYIO
[IEHHOCTh  JIMYHOCTH
YeNOBEeKa; YBaXKAroIIHi
COOCTBEHHYIO U UY)KYIO
YHUKAJIBHOCTh B
Pa3IMYHBIX CHUTYaIUSX,
BO Bcex Qopmax W
BHJIaX JICATCIIEHOCTH.
JIP 9. Cobmonaromuit
U IpONaraHIupyromui
MpaBWiia 370POBOTO H
O0e3zomacHoro  oOpasa
KHU3HH, CIIOpTa;

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTU MAaCTEPCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTH K AaKTUBHOH JEITEIbHOCTH TEXHOJIOTHUSCKON
u COLMAIILHOM HaIpPaBJICHHOCTH, CIOCOOHOCTh
WHUIIMUPOBATh,  IUIAHUPOBATH H  CAMOCTOSITEIIHLHO
BBIMOJIHATH TAKYIO JICSTSILHOCTD;

- WHTEpEC K pa3IMYHbIM cdepaM MpodhecCHOHATHLHOM
NeSITeIIbHOCTH,

OBanagenue YHHMBEpPCAIbHBIMH Y4eOHBIMU
N03HABATEJIbHBIMM el CTBHSIMU:

a) 0a30BBIC JIOTMYECKHE JICHCTBUS: - CaMOCTOSATEIBHO
dopMynupoBaTh M aKTyaJU3UpoBaThb  INpolsemy,
paccMaTpuBaTh €€  BCECTOPOHHE; yCTaHaBIIMBATh

CYIIECTBEHHBIH MPU3HAK WU OCHOBAHMS ISl CPaBHEHMSI,
knaccuukanuu u  000OIICHUS; - ONPEAeNsATh IeNn

JEATENIbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU UX
JOCTIDKCHHUS,
- BBUBILITH 3aKOHOMEPHOCTM M  IIPOTUBOpEYUs B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUEC PE3YJILTATOB MLCJISAM, OLICHUBATH PHUCKHU
MOCJIEJICTBUM JESATEILHOCTH,

- pa3BuBaTb KpPCATHUBHOC MBIIIJICHUC TIIPpU PCIICHHUU
YKU3HEHHBIX TIPOo0IieM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

- BJIAJETh HABBIKAMU Y4eOHO-HCCIENOBATENbCKOH U

- BIAJIETh CUCTEMON XMMHUYECKUX 3HAHWUM, KOTOpasl BKJIFOYAET:
OCHOBOIIOJIATAIOIME TMOHATUS (XUMHYECKMM 3JIEMEHT, aToM,
SJIEKTPOHHAsE 000JOYKa aroMa, s-, p-, 0-dIEKTPOHHBIC
opOuTalii  aTOMOB,  HMOH,  MOJIEKyJla,  BaJEHTHOCTbD,
IEKTPOOTPHULIATEIBHOCTD, CTEIEHb OKUCICHHS, XMMHYECKas
CBSI3b, MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00BEM, YTIIEpOIHBIN
CKeJleT, (yHKUMOHANbHAs TpylNna, pagukal, H30MepHus,
M30MEpPbI, TOMOJOTMYECKUM psiA, TOMOJIOTH, YIJIEBOJOPO/IbI,
KHUCJIOPOA- ¥ a30TCOAEpXKalle COECIUHEHUs, OHOJIOTHYECKU
aKTUBHBIC BemiecTBa (YIJIEBOJIBI, XHUPBI, OCIKH), MOHOMED,
IIOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIC
COCIMHEHUS, KPUCTAUINYECKAs] PELIETKAa, TUIIbI XUMHUYECKUX
peakuui (OKHCIUTENIBHO-BOCCTAHOBUTENbHEIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIMd HMOHHOrO0 OOMEHa), pacTBOp,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHL, ANIEKTPOJINTUYECKAS
JUCCOLMAIMsA,  OKHMCIHTEIb, BOCCTAaHOBHUTEIb, CKOPOCTh
XUMHUYECKON DPEAKIUH, XMMUYECKOE PAaBHOBECHUE), TEOPUU H
3aKOHBI (TEOpHs XHMHYECKOIO CTPOEHHUS OPraHUYECKUX
BeuiectB  A.M. bByrnepoBa, Teopus IJIEKTPOJIUTHYECKOU
aucconuanuu, nepuoanyeckuii 3akoH M. Menneneesa,
3aKOH COXPAaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN
S3bIK  XUMHUH, (PAKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, TIOJY4YeHHH U  O€30MacCHOM  HCIOJIb30BaHUU
BaXHEHIINX HEOPraHMYEeCKUX M OpPraHMYEeCKHX BEIIECTB B
OBITY M IPAKTUYECKOHN JEATEIILHOCTH YEIOBEKA,;

- YMETb BBISBIATh XapaKTEepHbIE NPU3HAKU M B3aUMOCBS3b
W3YYEHHBIX MOHSATUM, IPUMEHATHh COOTBETCTBYIOUINE NOHSTHS
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MPEaYIPEKTAOLINAN
160
MPEO0JICBAOILIMI
3aBUCUMOCTH oT
AJIKOTOJIS, Tabaka,
IICUXOAKTUBHBIX
BEILIECTB, a3apTHBIX
urp u T.J.
Coxpansronuit
MICUXOJIOTHYECKYIO
YCTOMYUBOCTh B
CUTYAaTHUBHO CIJIOXHBIX
W CTPEMHTEIIBHO
MEHSFOLIUXCSI
CUTYaIHsX.

JIP 10. 3aboTsmuiicsa o
3alATE OKPYKAKOIIEH
cpenbl, COOCTBEHHOU U
qy>KOl 0€30MacHOCTH,
B TOM quclie

uudpoBoi.

IIPOECKTHOMN HaBBbIKaMH
npo0Jem;

- BBUBJSITH  IIPUYMHHO-CJIEJCTBEHHbIE  CBA3M U
aKTyaJlu3UpoBaTh  3aJady, BBIIBUIaThb THIIOTE3y €€
pellieHusl, HAaXOAWUTb AapryMEHThl [UIsl JOKa3aTelbCTBa
CBOMX YTBEP)KICHMI, 3aJaBaTh IapaMETpbl U KPUTEPHUH
peleHus;

- aHaJIM3UPOBATH IIOJyYEHHBIE B XOJE€ DPELICHMs 3aJadu
pe3ysbTaThl, KPUTUUECKU OLIEHHBATH UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

- yYMETb MEPEHOCUTh 3HAaHUSA B I[IO3HABATEIIbHYID U
PAaKTUYECKYI0 00JIACTH KHU3HEIEATEIbHOCTH;

- YMETb MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOmacrteif; - BBIABUTAaTh HOBbIE UJAEH, IpeanaraTh
OpPUTMHAJIbHBIE [TOJIXO0/Ibl U PELLEHUS;

- CHOCOOHOCTh MX HCHOJBb30BaHUS B IO3HABATEIbHOM U
COLIMAIbHON IIPAKTHKE.

NeSATEIbHOCTH, paspeuieHus

IIPU OINMCAaHUU CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
OPraHMYECKHX BCIIECTB M WX IPEBPAIICHUN; BBISBIATH
B3aMMOCBA3b  XMMHUYECKMX 3HAaHUH C MOHATHSAMH U
IIPEJICTaBICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- yMEThb  WCHOJb30BaThb  HAWUMEHOBAHUSA  XHMHYECKHUX
COCIMHEHUN MEXIYHAPOJHOIO COK03a TEOPETUYECKOU U
NPUKIAJHON XMMHMHM M TPUBHAJIbHBIE HA3BaHMs BaKHEUILINX
BELICCTB (aTHIIEH, alleTUJIEH, TIIMLEPHH, ¢enou,
dbopmanbaerui, yKCycHas KHCIOTAa, TJHMIMH, YTrapHbBIA Tas,
YIJIEKUCHIBIA ra3, aMMHUaK, TralleHas W3BeCTb, HETallcHas
U3BECTh, MUTHEBAsl COJA W JPYIHX), COCTaBIATH (HOPMYJIbI
HEOPraHMYECKUX W OPraHUYECKUX BEILECTB, YPABHECHMUS
XUMHYECKUX peakUuid, OOBACHATh MX CMBICI; MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMH U 3aIIMCIMU YPaBHEHUU
XUMHUYECKHUX PEaKIIM;

- yYMETh YCTaHAaBIMBATHh IIPUHAJUIE)KHOCTh  H3YYEHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BEILECTB K ONPEICIICHHBIM
KJIaccaM U IpyniiaM COeIMHEHUH, XapaKTepUu30BaTh UX COCTAB
U BaXHEWIINE CBOWMCTBA; ONPENENATh BHUIBl XHMHUYECKUX
cBsA3el (KOBaJleHTHas, MOHHAs, MeTajlInyecKasi, BOAOPOIHAas),

THIIBI KPUCTaJUIMYECKUX peLeToK BEILECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- chopMHpOBaTh  MPEICTABICHMS: 0  XUMHYECKOH

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIH
XMMUU B TO3HAHUM SIBIEHUH Npuponabl, B (HOPMHUPOBAHUU
MBIIUIEHUSI WU KYJIbTYPBHl JIMYHOCTH, €€ (YHKIHUOHAIHHOU
IPaMOTHOCTH, HEOOXOJMMOW JJIsi pelIeHUs] IMPaKTHYECKUX
3aJa4 ¥ 9KOJIOIMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

- YyMETh MPOBOJIUTH PaCUYeThl MO XUMHUYECKUM (opMylnaMm u
YPaBHEHHUSAM XHMMHMUECKHX pEaKUuid C HCIOJIb30BAHUEM
¢u3NYeCKUX  BEJIMYMH, XapaKTepU3YIOIIMX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObemMa (HOpMasbHbIE
yCIIOBUSI) Ta30B, KOJHMYECTBAa BEIIECTBA; MCIOJIb30BATh




CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI TPUHATHA peH_IeHI/II\/'I B
KOHKPETHBIX KHU3HCHHBIX CUTyalusx, CBsA3aHHBIX C
BCIICCTBAMH U UX IMPUMCHCHUCM.

OK 02. Ucnoms3oBaTh
COBPEMEHHBIE CPEJICTBA

MOWCKA, aHajuh3a W
MHTEpIpeTauu
nHpopmauu u
nH(pOPMAaLOHHBIE
TEXHOJIOTUU TUTS
BBITIOJIHEHUS 3a1a4
npoheCCUOHATLHON
JeSATeIbHOCTH

JIP 10. 3aborsauuiicst o
3alUTe OKpYXKaromien
Cpenbl, COOCTBEHHOU H
qy»oi 0e30MacHOCTH,
B TOM qucie
unudpoBoii.

JIP 14. Ctpemsiuiics

B o0J1acTH HEHHOCTH HAYYHOIO TO3HAHUSA .
- chopMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH W OOIIECTBEHHOU

[IPaKTUKH, OCHOBAaHHOIO  HAa  JHMAJIOre  KYJIbTYp,
CHOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOETO  MeCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpIICHCTBOBAHUE  A3BIKOBOM M  YHTATEIbCKOU

KYJbTYpbl KaK CpPEICTBA B3aUMOJICUCTBUS MEXAY JIIOAbBMU
Y [I03HAHUS MUPA;

- OCO3HaHME LIEHHOCTM  HAy4yHOM  JIeATEIbHOCTH,
TFOTOBHOCTb OCYILLECTBIAT IIPOEKTHYIO U
UCCJIEIOBATEIbCKYIO JIEATENbHOCTh MHIUBUIYadbHO U B
rpymie;

OBanagenue YHHMBEpPCAIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHbIMH A€l CTBUIMU:
B) padora ¢ ungopmanueii:

- BJIAACTb HaBbIKaAMU TIOJIYUCHUA I/IH(bOpMaI_II/II/I u3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHWICCTBJIATL IIOUCK, aHalinu3, CHUCTCMATU3aAllUI0 U

MHTEPIIpETalui0 UHPOPMAIIUU PA3IUYHBIX BUJOB U (HopM
IIPEICTABIICHHS;

- CO3/1aBaTh TEKCThl B DPA3IMYHBIX (hopMarax Cc y4eToM
Ha3zHaueHUs MH(OPMAIMU U 1IeJIeBON ayAUTOPUH, BEIOUpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3YyalU3aliy;

- OLICHMBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMAINH,
€€ COOTBETCTBHE IIPAaBOBBIM M MOPAIBHO-ITUYECKUM

HOpMaM;
- HUCIONB30BaTh  CpeAcTBa  MH(MOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHiA B peleHnn

KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3aI[MOHHBIX
3aja4 ¢ COOJII0JeHNEeM TPeOOBaHUN SPrOHOMHKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHusl, TPABOBbIX

- YMETh IUIAHUPOBATh U BBINOIHITh XUMUYECKUI IKCIIEPUMEHT
(mpeBpallleHuss OPraHMYECKUX BEIISCTB IIPU HarpeBaHHH,
MOJIyUYEHUE 3TUJICHA U M3yYEHHUE ero CBOICTB, KaueCTBEHHbBIC
peakuuu Ha albJIErujbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JneHatypauusi O€JIKOB NpU HarpeBaHWHU, I[BETHBIC DPEAKIUU
O€JIKOB; MPOBOJAMUTH PEAKIIMM HOHHOTO OOMEHA, OMpEeaeisiTh
Cpelly BOJHBIX pAacTBOPOB, KAaueCTBEHHBIE peaKUUU Ha
cynbdar-, kapOoHaT- ¥ XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS;
peniath SKCIEePUMEHTANIbHBIE 3a7auM 10 TemMaM "Metauibl" u
"Hemetannbl") B COOTBETCTBHUM C MpaBUIaMH TEXHUKU
Oe3omacHOCTM  TpU  OOpamleHMH C  BELIECTBAaMH U
nabopaTOpHBIM  000PYIOBAaHUEM; TMPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid ¥ (GOpMyIHpOBaTH BBIBOABI HA
OCHOBE ITHX PE3yJIbTaTOB;

- yMeTh aHAIM3UPOBATh XUMHUYECKYI0  HWH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHKOB (CPEICTB MAacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJaMU Hay4YHOI'O MIO3HAHUS BEILIECTB
U XUMHYECKUX  SBJICHHH  (HaOdroJeHue, H3MEpEeHHue,
HKCHEPUMEHT, MOIECTHPOBAHNE);

- YMETh MPOBOJHUTH PACUYETHI MO XUMHUYECKUM (opmylaMm u
YPAaBHEHUSAM XUMUYECKHX pPEaKUUHd C HCIOJIb30BaHUEM
¢u3NYECKUX BEJIIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOJIMUYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMallbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIIOJIb30BATh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS [Jisl MPUHATUS PELICHUU B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallUsX, CBSI3aHHBIX C
BEILECTBAMH U UX TPUMEHEHUEM

4




U OTUYECKHX  HOPM, HOPM  HH(DOPMAIMOHHOM

0€30I1aCHOCTH;

- BJIAJETh HABBIKAMU pPACIO3HABAHWS W  3alIUTHI

uHpopmanuu, HH(pOpMaAITMOHHOM 0e301acHOCTH

JUYHOCTH,
OK 04. D¢ddexktuBHO | - TOTOBHOCTh K CaMOPAa3BHTHIO, CAaMOCTOSITEIILHOCTH U | - YMETh IJITAHUPOBATH U BBIMOJHATH XUMUYECKUH IKCTICPUMEHT
B3aMIMOJICHICTBOBATh ¥ | CAMOOTIPEICIICHUIO; (mpeBpaieHusi OPraHWMYECKUX BEIIECTB IMPH HATPEBAHHH,
paboTaTh B KOJUICKTUBE | -OBJIAJICHUE  HaBBIKAMH  y4eOHO-HCCIICOBATEIILCKOM, | MOJyYCHUE 3TUJICHA M U3YyYCHHE €r0 CBOWCTB, KAUECTBCHHBIC

1 KOMaHIC

JIP 1. Oco3zHaromuit
ce0sl TpaXJaHUHOM MU
3aIIATHUKOM  BEJIMKOU
CTpaHsbl.

JIP 7. Oco3zHarouuit
IIPUOPUTETHYIO
HEHHOCTh  JIMYHOCTH
YeJIOBEKA; YBA)KAIOLIUH
COOCTBEHHYIO U UYXKYIO
YHUKaJIbHOCTb B
Pa3IUYHBIX CHUTYAIHSIX,
BO Bcex Qopmax W
BUJIAX JICATEIIHOCTH.
JIP 9. Cobmonaromuit
U IIpOINaraHIupyromun
npaBuia 370pOBOTO U

O6e3omacHoro  oOpasa
KHU3HHU, CIIOpTa;
MpeayIpeX A0
160
MPEO0JICBAIOIINI
3aBHUCHUMOCTHU oT
aJIKOTOJId, Tabaka,
MICUXO0AKTUBHBIX
BEICCTB, a3apTHBIX

MPOEKTHOM U COLIMATIbHOM AEATEIIbHOCTH;

OBiaseHue YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH
AeMCTBUAMMU:

0) coBMecTHAs1 IesTeIbHOCTD:

- IOHUMAaTh U UCHOJIb30BATh MPEUMYILECTBA KOMAaHIHOW U
WHAUBUAYAIbHON paboTHI;

-  DOpUHHAMATh  UEJIA  COBMECTHOW  JICSTEIbHOCTH,
OpraHU30BBIBaTh U KOOPJIWHUPOBATH JCUCTBUS IO €€
JOCTH>KEHHIO: COCTaBJIAThH IUIaH JIEUCTBUM, paclpencisarh
poIM C y4eTOM MHEHHMH YYaCTHHUKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIWHUPOBATH M BBINOIHATH PAOOTYy B YCIOBHSIX
peajpbHOTO,  BUPTYyaJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMO/ICUCTBUS;

- OCYILECTBJIATh MO3UTHUBHOE CTPATETUYECKOE MTOBEICHUE B

Pa3IMYHBIX  CUTyalUsAX, MPOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMH peryJassTHBHBIMH
JeHCTBHSIMMU

r) NPpUHSATHE Ce0A M APYTUX JIHOJCH:

- MPUHUMATh MOTHBBI U apryMEHTBI IPYTUX JIIOAEH NpU
AQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IpuU3HaBaTh CBOE IMPaBO M MpaBO JAPYTruUX JIOJEH Ha
OIINOKH;

- pa3BuUBaTh CIOCOOHOCTh MMOHMMAThb MHpP C TO3ULUHU
JPYTOro 4ejJoBeKa;

peaKkuuy Ha aJdbJerH]bl, Kpaxmall, YKCYCHYIO KHUCIOTY;
JneHatypauusi O€JIKOB NpU HarpeBaHWHU, I[BETHBIC DPEAKIUU
O€JIKOB; MPOBOJAMUTH PEAKIMM HOHHOTO OOMEHA, OMpEaessiTh
Cpelly BOJHBIX pAacTBOPOB, KAaueCTBEHHBIE peaKIUU Ha
cynb(har-, KapOOHAT- M XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHSI,
peniaTh SKCIEpPUMEHTANIbHBIE 3aauu 1o TemMaM "Metamibl" u
"Hemetannbl") B COOTBETCTBUM C MpaBUJIaMH TEXHUKU
Oe3omacHOCTM  TpU  OOpamleHMH C  BELIECTBAaMH U
nabopaTOpHBIM 000PYIOBAaHUEM; TMPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpHUMEHTa B (opMme 3amucH YypaBHEHHIA
COOTBETCTBYIOIIUX peakuuid ¥ (HOpMyITHpOBaTH BBIBOJIBI Ha
OCHOBE ITHX PE3yJIbTaTOB




urp u T.J.
Coxpansrouui
MICUXOJIOTHYECKYIO
YCTOMYHBOCTh B
CUTYaTUBHO CJIOXHBIX
WIH CTPEMUTEIBHO
MEHSIFOLITUXCSI
CUTYaIUsIX.

JIP 10. 3aborsmmiicst o
3alIUTe OKPY)KAKOIICH
cpenbl, COOCTBEHHOUN H
qy)X0ii 0e30MmacHOCTH,
B TOM qHCIIe
uudpoBoii.

OK 07. ConenicTBOBaTh
COXpaHEHUIO
OKpY)KaoIlenl Cpemsl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH  KJIMMarTa,
TIPUHIIUITBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JEHCTBOBATh B
YpE3BBIYANHBIX
CUTYaIUsIX

JIP 10. 3aborsmmiicst o
3alATE OKPYKAKOIIEH
cpenbl, COOCTBEHHOU H
qy)KOl 0€30MacHOCTH,
B TOM qrcie
1 poBoH.

B 00;1acTH 3K0J10r14€CKOro BOCIIMTAHUA:

- cOpMHPOBAHHOCTh  OJKOJOTUYECKOH  KYJIBTYPHI,
IIOHMMAaHHE BIIUSTHUS COLIMATILHO-DKOHOMHUYECKUX
MPOLECCOB HA COCTOSHHE MPUPOJHOW M COLUMAIBHOU
cpenpl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIeM;

- IUIAaHMPOBaHME W  OCYILIECTBIECHHE JIEUCTBHH B
OKpY)KalIllel cpeae Ha  OCHOBE 3HAaHMs  IeNIed

YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

- AKTUBHOE HENpUATHE JEHUCTBUH, NPHUHOCAIINX BpPEX
OKpYXKarollleu cpere;

- yMEHUe IIPOTHO3UPOBATh
JKOJIOTUYECKHE IIOCJIEICTBHUS
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIMpEHHE OIbITa JACATEIBHOCTH JKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIQJICHWE HaBbIKAMHM Y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHOM M COLIMATIbHOM NEATEIbHOCTH;

HeOJIaronpusITHbIE
peanpUHIMAEMBbIX

- chopMupoBaTb  MPEACTaBIEHUSA: O  XUMHUYECKOU
COCTABIISIIONICH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIU
XMMUU B TO3HAHUM SIBIEHUM Npuponabl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJAbTYPHl JIMYHOCTH, €€ (YHKIIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOW MJIsi peIIeHUs MPaKTHYECKUX
33724 ¥ SKOJIOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J0pPOBBIO U IPUPOTHOMH Cpee;

- YMeTh cOOIIOAATh MpaBuia 3KOJOTUYECKH I1eJIECO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JIEATETBHOCTH B ILEJAX
COXpPAHEHHsI CBOETrO 370pPOBbSI M OKPYKAKOUIEH INPUPOIHON
Cpelbl; YYMTHIBaTh ONACHOCTh BO3JEHCTBHS Ha JKUBBIE
OpTraHHU3MBbI OIPECACIICHHBIX BCIIIECTB, IIOHHUMas CMBICJI
nokasareJsi IpelebHOM JOMyCTUMON KOHLIEHTPALH




[IK 2.1. OcymiecTBaaTh

coop u aHaIIN3
nHpopmaun TUTS
OTIpeIeIICHUs
notpeOHOCTEH
KITUEHTA.

- MPUHUMAThL MOTHBBI W apTyYMEHTBI JIPYTHX JIIOACH MpH
aHaJIU3€e PE3YNIbTATOB JIEATEIHbHOCTH;

- IpHW3HABaTh CBOE IMPAaBO M IPABO JPYTUX JIIOJCH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IOHMMATh MHpP C IO3UIUH
JPYTOTO YeTIOBEKa,;

- chopMupoBaTb  IpPEACTaBJICHUS: 0  XMMHYECKOH
COCTABJISIIOLIEH €CTECTBEHHOHAyYHOM KapTUHBI MHUDPA, POJIHU
XUMHUU B TIO3HAHUM SIBIEHUH OpUpoAbl, B (opMupoBaHHU
MBIIIJICHUA W KYJIbTYPbl JIMYHOCTH, €€ (I)yHKHHOHaHBHOfI
IPaMOTHOCTH, HEOOXOAMMOW JJisi pelIeHUs] NPaKTHYECKUX
3a7a4 ¥ 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

- yMeTh cOOMI0JaTh IMpaBUila SKOJIOTHUECKH L[EJIECO00pa3HOro
HOBEJCHUS B OBITY M TPYNOBOH JEATEIBHOCTH B LEJAX
COXPAHEHHUsI CBOETrO 3J0pOBbI M OKPYKAIOIIEH NPUPOIHON
Cpelbl; YYMTHIBATh OINIACHOCTb BO3JEHCTBHUS HA JKHUBBIC
OpTraHHU3MBbI OIIPCACIICHHBIX BCIIIECTB, IIOHHUMas CMBICJI
IIOKa3aTelsl NPeAebHOM JOIYCTUMON KOHIICHTPAauu




2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeILHON TMCUMILUINHBI « XHMUSD)

2.1. O0beM TUCHMILUIMHBI U BUAbI Y4€HO padoThl
Buj yueoHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHOI MPOrpaMMBbl THCIUTLINHBI 38
B T.4.
OCHOBHOE cO/Iep:KaHHe 36
IIpome:kyTouHasi arrecranus (3a4er) 2




2.2. TemaTu4eckuil IVIaH U COAEPKAHME TN CIUTIINHBI

HaumenoBanue Copeprxanue yuyeOHOro MmaTepnasa (0CHOBHOe U NPodecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bem | ®opmupye
pa3iesioB U TeM JIabopaToOpHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MO1YJIb 4acoB | Mble
KOMIIETEH
1010
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pa3nean 1. CTpoeHue U CBOIiCTBA OPraHMYEeCKUX BelleCTB 13
Tema 1.1. OcHoBHOe coaepkaHue 4 OK 01
Knaccuguxarus, Teopernueckoe odyuenne 2
CTpPOEHHE U _ _
HOMEHKJIaTypa [TosiBnenue u PasBUTHE OPraHU1ECKOH XUMHHU KaK HayKI. IIpenmer oprannyeckoit xumuu. Mecrto u 2
OpraHHYeCKHX 3HaUEHUE OPTaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK. XUMUYECKOE CTPOECHUE KaK MOPSIIOK
BEIIECTB COEITMHEHUS] aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUHI
XUMHUYECKOTO CTPOCHHS OpraHudeckux coenunenuii A.M. bytieposa. Yriepoansiii ckener
OpPraHUYECKON MOJIEKYJbl. 3aBUCMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS MOJIEKYII.
N3omepust u nuzomepsl. [lonsatue o pynkuuonansHou rpynmne. Pagukan. [IpuHnuns! kinaccudukanun
OpPraHMYECKUX COeAUHEeHUN. MexXTyHapo1Has HOMEHKIIATypa U MPUHIIUITBI HOMEHKIATYPhI
opraHuueckux coeauHeHui. [lonstue o0 a3oTcoaepx alnx COeAMHEHUSIX, ONOJIOrMYECKN aKTUBHBIX
BelecTBax (yriaeBojax, sKupax, Oesikax U Jp.), BBICOKOMOJIEKYIISIPHBIX COeAMHEHUSX (MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHSA 2
Homenknarypa opraHM4eckux COeTUHEHHH OTAEIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACBILICHHBIE U
apoOMaTUYECKUE YIJIeBOOPO/Ibl, CHUPTHI, PEHOJIBI, aJIbJIETHAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYJI OpraHM4YeCKUX BELIECTB OTAEIbHBIX
KJ1accoB, 2 20 UCTOIb3ysl UX HA3BAaHUS 110 CUCTEMAaTHYECKOM U TPUBUAIIBHOM HOMEHKJIAType (3THIIEH,
aleTUJICH, TIUIEpHH, peHo, hopMalibIeri, YKCYCHasl KHCIIOTa, TIUIMH). PacueTsl mpocrenmei
(bopMyIbI OpraHMYECKOW MOJIEKYJIbI, UCXOSl U3 AJIEMEHTHOT0 cocTaBa (B %)
Tema 1.2. OcHoBHOE coaepKaHue OK 01
CaoiicTBa OK 02

Teopernueckoe o0yueHue




OpraHUYECKUX
COETUHEHUN

OU3UKO-XMMUYECKHE CBOWCTBA OPTaHUMYECKUX COSAMHEHUH OT/IENBbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(pUKaluy 1 HOMEHKJIATyphl BHYTPH KJlacca; FTOMOJIOTHYECKUH paJ U oOwias popmyia;
U30MepHs; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOTyUEHUS ):

— IIpe/ieNIbHbIE YTIIEBOIOPOIbI (AJIKaHbl U IUKIIOANKaHbl). ['opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIUIEHHOCTH U ObITY. CBOHCTBA IPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKICHUE
B [IPUPO/JIC U TPUMEHEHUE AJIKAHOB,;

— HenpeeNbHbIe (ATKEHbI, AIKMHBI U aJIKaJIMeHbl) 1 apOMAaTUYECKUE YIiIeBoJopoibl. ['openue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYpPHOT'O IIJIAMEHU ISl CBAPKHU U PE3KU METAJIIOB

— KUCIIOPOJICOIepIKALIIE COSTUHEHNUS (CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI M 3(UPHI, aTbIETUIBI
Y KETOHBI, )KUPBI, yraeBoabl). [IpakTudeckoe npuMeHEeHNE STHICHIJIMKOIIS, TIULIEprHa, (peHoa.
[Tpumenenue hopMaibaeTruaa, aleTalbIeTH/Ia, YKCYCHON KUCIOTHL. MblIa KaK COJIM BBICIIIUX
KapOOHOBBIX KHCJIOT. MooIue cBOWCTBAa MbLIa

— a30TcoaepKaIe COeTUHeHNs (AMUHBI 1 aMUHOKHCIIOTHI, O€TIKHM). BhIcOKOMOeKynsapHbIe
COEMHEHUs (CHHTETHYECKHE U OMOJIOrMYECKU-aKTUBHbIE). MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO.
[TonmmMepu3anus 3TUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

I'eHeTnyecKas CBSI3b MEXAY KIaCCAMH OpPraHMYECKUX COCIUHEHUN

HpaKaneCRue 3aHATHSA

CBoiicTBa OpraHNYECKUX COCTUHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIbHASA U MEXYHAPOJHAS
HOMEHKJIaTypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOIYYEHHUs]): ITpeiebHbIe (AJIKaHbI U LIUKJIOAJIKAHbI),
Hernpe/iebHble (AIKEHbI, AIKUHBI U aJIKaJUEHbl) U apOMaTHYECKUE YTIEBOAOPOIbI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI U 3(UPHI, AJIbJETU Bl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS. 3a1aHus Ha 2 21 cocTaBlieHHE ypaBHEHNI XUMHUYECKUX pPEaKLUi ¢
y4acTUEM OPTaHUYECKUX BEIIECTB Ha OCHOBAHMM UX COCTaBa U CTPOEHUS

CocraBieHre cxeM peakiui (B TOM YKCIIe 10 MPEAJIOKEHHBIM 1IeTI0YKaM MpeBpalleHuil),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHMUECKUX COETUHEHUH OT/AENbHBIX KIacCOB, CIOCOOBI
UX TOJIyYEHHUs U HA3BAaHUE OPTaHUYECKUX COCAVMHEHUH 0 TPUBUAIBHON WIA MEKIyHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pelmenne npakTuKo-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3a1aHUN Ha
CBOMCTBA OPraHUYECKUX COCAVHEHUN OTJEIbHBIX KJIACCOB

OK 04

Tema 1.3.
UNnentuduxarms
OpraHUYECKUX
BEILECTB, UX
3HaYCHHUE U

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Buoopranmnueckue coenunenus. [lpumenenne u 6uonoruyeckast poib yriaeBooB. OKucieHue
YIJI€BOJIOB — HICTOYHUK SHEPTHH JKUBBIX OpraHu3mMoB. O01acTu NpUMEHEHNS aMUHOKHCIIOT.
[TpeBpaiennst 6eKOB MUIM B opranu3Me. bruonornyeckue pynkiuu 6enkoB. buonornyeckue

OK 01
OK 02
OK 04

3




MNPUMCHCHUC B

(byHKIMY kUpOB. Pojib opranndyeckoil XuMuM B pelieHny npo0sieM MUIEeBOi 6e301MacHOCTH

OBITOBOM U Posb oprannyueckoi XuMuu B pellieHuH MpoOJIeM 3HepreTudeckoil 6e30MacHOCTH, B pa3BUTUU 1
IIPOM3BOJCTBEHHON | MEIUIIMHBI, CO3/1aHUM HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB YHEPTUU (IbTEPHATUBHBIC HCTOUHUKHI
NesITeNIbHOCTH sHeprun). OnacHoCTh BO3JCHCTBUS HA KUBbIE OPraHM3Mbl OPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB
4eJloBeKa (YyraeBoaopoasl, CiupThl, (PEHOBI, XJIOPOPraHUYECKHE TPOU3BOIHBIC, aJIbACTHIIBI U JIP.), CMBICT
MOKa3aTessi MPeAebHO TOMYCTUMON KOHIEHTPAIUU
KonTpoabnas CTpyKTypa U CBOICTBA OPraHU4YecKHX BellecTB 1
padora 1
Pa3znea 2. Kunernyeckne u TepMoIMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX peaKkiuii 2
CxopocTb OcHoBHOe coJep:kaHue 2 OK 01
XUMHUHYCCKAX Teopernueckoe 06yuenue 2 OK 02
peakuuu. buooprannueckue coequnenus. [Ipumenenue u 6uoaorudeckasi poib yrieBoaoB. OKHUCIeHUE 1
XHMMHIECKOE YIJIEBOJIOB — UCTOYHMK SHEPIHMH JKMBBIX OPraHu3MoB. O61acTH IPUMEHEHUS aMUHOKHUCIIOT.
paBHOBECHC [IpeBparenus O0enkoB nuiy B opranusme. buonoruueckue ¢pynkiuu 6enkoB. buonornyeckue
¢byHKIMY KUpOB. Pob opranndeckoil XuMuM B pelieHny Ipo0IeM MHUIeBOoi 6e301acCHOCTH
Pounb oprannydeckoit XuMUU B pellIeHUU MPoOIeM SJHEPreTUYeCcKoi 6€30MacHOCTH, B Pa3BUTUU 1
MEIUIUHBI, CO3JJAHUN HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHHKOB SHEPIHH (aJIbTEPHATUBHBIC UCTOYHUKU
sHeprun). OnacHOCTb BO3JICHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(YyraeBoJopompl, CIupThI, (PEHOIBI, XJIOPOPTraHUYECKHE TPOU3BOIHBIC, alIbACTHIIBI U JIP.), CMBICT
MOKa3aTesl MPeAeNbHO TOMYCTUMON KOHIIEHTPAIIUU
Pasnea 3. PacTBOpBI 1
IToustue o OCHOBHOe co/iep:KaHue 1 OK 01
pacTBopax Teopernueckoe o0y4yeHune 1 OK 02
PactBopenue kak gpusnko-xumuueckuit nporecc. PactBopbl. CriocoObl MPUTOTOBIIEHUSI PACTBOPOB. 1 OK 07
PactBopuMocTs. MaccoBas 7107151 pacTBOpPEHHOI0 BelecTBa. CMBICT MOKazaTelis IpeaeabHO
JOTTYCTUMOMN KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKOl 0€3011aCHOCTH.
[TpaBuia 5K0JIOTHYECKH 11e51ecO00pa3HOro MOBEACHUS B ObITY U TPY/AOBON AEATENBHOCTH B IIEIAX
COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOILIEH MPUPOHON CPEbl; OACHOCTh BO3JCHCTBUSA HA KUBBIE
OpraHU3Mbl ONPE/ICTICHHBIX BEIIECTB.
Penrenune nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI HA PACTBOPHI, HCIIOIB3yEeMbIE B OBITOBOM
Y IPOU3BOJICTBEHHOMN JEATEIbHOCTH YeJIOBEKa
Pasnea 4. OcCHOBBI CTPOCHHS BelleCTBA B
Tema 4.1. OcHoBHOeE coaepKaHue 3 OK 01




CrtpoeHue aToMOB
XUMHYECKHX
JJIEMEHTOB U
pupoaa
XUMHUYECKOH
CBSI3U

Teopernueckoe o0yueHue

CoBpeMeHHas MoJiesib CTpoeHus atoMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUYECKUN JIEMEHT.
DnexkTpoHHas KoH(uUrypanus aroma. Kinaccupukaus XuMHUECKUX JIEMEHTOB (S-, P-, 0-371eMEHTHI).
Banenrtnble snekTpoHbl. BaleHTHOCTh. DJIeKTpOHHAs NPUPOIa XUMUYECKOM CBS3H.
DIIEKTPOOTPULIATENLHOCTh. BUIbI XUMHUUECKOW CBsI3U (KOBAJICHTHASI, HIOHHAs, METaNIMYeCcKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs

HpaKaneCRne 3aHATHSA

Pemrenwne 3a7annii Ha MCIIOJIF30BaHNE XUMUYECKOH CUMBOJIMKH 1 Ha3BaHWM COCTUHEHHH I10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMHUH U TPUBHAIBHBIX
Ha3BaHUU IS COCTABIICHUS XUMHUYECKHUX (hOPMYJI IBYXaTOMHBIX COSTMHEHHUH (OKCHIOB, CYJIb(HUIOB,
TUAPUJIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COSAMHEHUMN OTNIEIbHBIX Ki1accoB. [IpakTuueckue 3agaHust
HA YCTaHOBJICHUE CBSI3U MEXKJy CTPOCHHUEM aTOMOB XMMHUECKUX PJIEMEHTOB U MEPUOINUECKUM
W3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEAMHEHHUI B COOTBETCTBUH C MMOJIOKEHHUEM
[Teprnonuueckor CHCTEMBI.

Tema 4.2.
[lepuonuueckuit
3aKOH U Ta0iIuIa
.M. Menneneera

OcHoBHOE CoICpPKaHuE

IIpakTH4yeckue 3aHATHS

N

[Tepunonnueckas cucrema xuMuueckux 3yeMeHToB /.. Menneneea. ®u3nuecknuil CMbICIT
[Tepuoanueckoro 3akoHa J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKHUX
3JIEeMEHTOB, 00pa3yeMbIX UMU 2 16 IPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHHEM
XUMHYECKOro 3seMenTa B [leprnonnueckoit cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.

Pemenne npakTUKO-OpUEHTHUPOBAHHBIX TEOPETUYECKUX 33/IaHUI HA XapaKTePU3ALUI0 XUMUYECKUX
areMeHTOB «MeTalndeckue / HeMETaAIITMYeCKHE CBOMCTBA, SJIEKTPOOTPUIIATEIEHOCTh XUMHUYECKHIX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHHEM B IMIEPUOJUYECKON CUCTEME
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa»

OK 01
OK 02

Pasnea 5.

XuMHYECKHE peaKuuu

Tema 5.1.
Tumnsr

OcHoBHOE CoAEpKaHue

N

Teopernueckoe o0yueHue

OK 01




XUMHYECKHX Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKLUi C yyacTHEeM HeopraHudeckux BeriecTB. CocTaBiieHUe 1
peakuuii YpaBHEHUH peakluid COSAMHEHUS, PA3I0KEHHUS, 3aMEIIICHUsI, 0OMEHa, B T.4. PEaKIIUid TOPESHUS,
OKHCJIEHHUS BOCCTAHOBJICHUS.
VYpaBHEeHUsI OKUCICHUsI-BOCCTaHOBNIEHUS. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOI0M 3JIEKTPOHHOIO
Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIMU B IPUPO/IE, MPOU3BOACTBEHHBIX MTpoLieccax U
YKU3ZHEJESATEIIbHOCTH OPraHU3MOB
IIpakTHYeckune 3aHATHSA 1
KonuuecTBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 10 1
YpaBHEHUAM XMMHUYECKHUX peakuuii. Mok Kak eJMHHIIa KOJMYecTBa BelecTBa. MomsipHas Macca.
3aKOHBI COXPAaHEHHSI MAaCChl M SHEPTUU. 3aKOH ABOraapo. MossipHbiii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTH T'a30B. PacueTsl 0 ypaBHEHUSIM XUMHUECKUX PEaKIUN ¢ UCIOJIb30BAaHHEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 5.2. OcHOBHOe coiep:KaHue OK 01
DNeKTpOoIUTHYECKAs TeopeTnueckoe 0dydenue OK 04
JaUccoLuanus u -
HOHHBI OBMEH Teopust >neKTpOTUTHYECKON Aucconranuu. oHbI. DIeKTPOIUTHI, HE SIEKTPOIUTHI. Peakiun HoHHOTO
obmena. CocTaBieHrE peakuii HOHHOTO OOMEHA ITyTeM COCTABJICHHUS MX TOJHBIX U COKPAIICHHBIX
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakliuu. 3aJaHus Ha COCTABIIEHNE HOHHBIX PEaKIIHii
KonTpoubnas CTpoeHne BemecTBa 1 XUMHYECKHE PeaKIMU 1
pabora 2
Paznea 6. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 7
Tema 6.1. OcHoBHOE coaepKaHue 2 OK 01
Knaccndukanys, Teopernyeckoe oGydenne 1 OK 02
HOMEHKJIAaTypa u
CTpPOEHHE [Ipeamert Heopranudeckoit xumun. Kiaccudukaimsi HeoOpraHm4eckux BemecTB. [I[pocTrie U CoKHbBIE 1
HEOPraHUYECKHX BeriecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUBI, THIPOKCUIbI, KUCIOTHI, COJIH).
BELIECTB B3aumocBsI3p HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BemlecTBa. Kpucramnueckue u
amopHbIe BelecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYIsipHasl, MIOHHAs,
MeTaJlJIn4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM pElIeTKH.
3aBUCHUMOCTb XUMUYECKOW aKTUBHOCTH BEIIECTB OT BUJIa XUMHUUYECKOM CBSI3U U TUIIA KPUCTAIUIMUECKOMN
pemietku. [IprunHbl MHOrooOpa3us BEIIeCTB
IIpakTH4eckue 3aHATHSA 1
Homenknarypa HeOpraHMuecKrx BEIIEeCTB: Ha3BaHHUE BEUIECTBA UCXO/I U3 UX XUMUYECKOU (HhOPMYIIbI 1

WJIM COCTaBJICHHE XUMHYECKON (I)OpMYJ'ILI UCXOoad U3 Ha3BaHUs BCIICCTBA I10 MC)KHYHapOHHOﬁ
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(MIOITAK) mim TpuBHAIbHOM HOMEHKIIATYPE.

Pemienune npakTuueckux 3aaHui Mo Ki1accupUKay, HOMEHKIAType U XUMUYECKUM (opMysIaM
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIi ra3, yrieKUCbli ra3, aMMHUaK, rameHast
U3BECTh, HETallleHasi U3BECTh, IUThEBAs COAA U APYI'HX): Ha3bIBaTh U COCTABIATH (POPMYJIBI
XUMHUYECKHX BEIIECTB, ONPEACIATh MPUHAMIC)KHOCTD K KIIaccy.

Hcrounnku xuMndeckoil nHpopMmaiuu (cpeacTs MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Touck nHpopManuy Mo Ha3BaHUAM, HIICHTH(UKATOPAM, CTPYKTYPHBIM hopMyam

Tema 6.2. OcHOBHOe coiep:KkaHue 5 OK 01
Dusnxo- Teopernueckoe 00y4eHune 3 OK 02
XUMHUYECKHE
CBOICTBA Metamnel. O0mue pu3nyeckue ¥ XMMUYECKUE CBOKCTBA MeTasIoB. CriocoObl ony4yeHus. 3Ha4yeHHe 1
HEOPraHMYEeCKNX METaJVIOB U HEMETAJUIOB B IIPUPOJE U KU3HEACITEIbHOCTU YEJIOBEKa U Oprannu3MoB. Kopposus
BeIECTB METAJIJIOB: BUJIbI KOPPO3HH, CIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

Hewmetamnsl. Ob1iue ¢pusznyeckue 1 XuMUIECKHe CBONCTBA HEMETaNIOB. TUMIMYHBIE CBOIICTBA 1

HemetaiwioB [V— VII rpynm. Knaccudukanus 1 HOMEHKIATypa COSMHEHUI HEMETAILIOB.

KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B PUPOJIE

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT, 1

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHU,

BBICIIMX OKCHUJIOB M THAPOKCHIOB

IIpakTHYeckune 3aHATHA 2

CocraBieHre ypaBHEHUN XUMUYECKUX PEAKIUi C y4acTUEM MPOCTBIX U CIOKHBIX HEOPTaHUYECKUX 2

BEIIIECTB: METAJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJUIOB M aM()OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THAPOKCUIOB; HEOPTaHUUYECKUX COJIeH,

XapaKTEepU3YIOLINX UX CBOMCTBA.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA, COCTAB, MOJYYECHHUE U

0e30IacHOe UCIOb30BaHNE BXKHEHIIINX HEOPIaHWYECKUX BEILECTB B OBITY M MPAKTHUECKON

JIESITEJIbHOCTH YEJIOBEKa
KonTtposbnas CBoiicTBa HEOPraHNYECKUX BelIeCTB 1
pabora 3

IIpodeccrnonabHO-OPHMEHTHPOBAHHOE COAEPKaAHNUE (COAepKaHUe MPUKJIATHOTO MOIYJISA)
Paspnen 7. XuMus B ObITY M IPOM3BOACTBEHHOM 1eATEIbHOCTH Y€JI0BEKA 2
Xumus B OBITY U OcHOBHOE coJiep:KaHue 2 OK 01
NPOM3BOACTBEHHON | TeopeTnuyeckoe o0yueHue 1 OK 02
NEeATEIIbHOCTH OK 04
—— Hogetimue 1oCcTHKEeHNUSI XUMAYECKON HAYKH U XUMHUYECKON TEXHOJIOTHU. PoJIh XUMHM B 0OeCTIeYeHIN 1 OK 07

3KOHOFI/I‘{CCKOI>'I, 3HepreTquCKOﬁ U IUIIEBOM 663OH3CHOCTI/I, Pa3BUTHU MCIAUIIUHBI. HpaBI/IHa IIOMCKa U
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aHaJM3a XUMUYECKOM HHPOpMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HayyHast U yueOHO-HaydHas
JUTEpaTypa, CpeaCcTBa MaccoBOM nHpopmaIuu, ceth MiHTEpHET)

HpaKaneCRne 3aHATHSA

[Touck u aHanM3 KeWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUN B OBITY U C Y4ETOM
Oyaymieit mpodeccuoHaNbHON IEATETFHOCTH IO TeMaM: KPaCKH, CTEKJIO0, KepaMHKa, MaTepHallbl IJIs
3JIEKTPOHUKH, HAHOMAaTepUaibl, TEKCTHIIbHbIE BOJIOKHA, HCTOYHUKU YHEPTHH, OPTaHUYECKUE U
MUHEpaJIbHbIe yJ00pEHUs, ICKApCTBEHHBIE BELIECTBA, OBITOBAs XUMHUSL.

3amuTa: [IpeacraBnenue pe3yabTaToB pelieHUs KeHcoB B popMe MUHH-IIOKIIA A C IPE3eHTaIUEH,
BUJICOPOJINKA, pa3pabOTKH MakeTa caiiTa u Jip.

IIpomexyTouHasi aTTeCTANMA O AUCHHILIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

38




3.1.

3. YcaoBus peajn3zanus NporpaMMsbl 0011e00pa3oBaTeIbHOM THCIIUIITHHBI
TpeGoBanus K MUHUMAJIbHO-TEXHHYECKOMY 00ecIe4eHHI0

s peanuzanuy OpoOrpaMMbl JUCHMIUIMHBI JTOJDKHBI OBITH MPEAYCMOTPEHBI
CIIEyIOIINEe CHeIHaTbHbIe MOMEIICHHS: Y4eOHBbIM KaOMHET XUMHH W/WIN y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6GopynoBanne y4yeOHOro kaOuHera (HArJsiIHble TMOCOOMS): HaOOPHI
LIAPOCTEP/KHEBBIX ~ MOJEIEN  MOJEKYJ, MOJEIM KPUCTAUIMYECKUX PELIETOK,
KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB U/MIIA KOJUICKI[UU MOJIUMEPOB; KOJJICKIIUS
TOPHBIX TIOPOJ W MUHEpaNioB, Tabnuia MeHjeneeBa, yueOHbIe (QHIBMBI ITU(PPOBBIC
o0OpazoBaTenbHbIE PECYPCHI.

Texnuueckue cpeacrsa oOy4YeHHsi: KOMIBIOTEp C  YCTPOWMCTBaMu
BOCIIPOM3BEIACHNS  3ByKa, MPUHTEP, MYJIbTUMEIHA-NIPOCKTOP C  JKPAHOM,

MYHBTHMCHHﬁHaH JOCKa.

3.2. NudopmanuonHoe odecrieyenne peajau3anu NporpaMmbl
1. JInmakTrueckoe M METOANYecKoe oOecreueHue
JupakTuyeckoe o0ecreueHue Mertoanueckoe oOecricucHue
OCHOBHBIE UCTOYHUKH: ®denepanbHbii 3aK0H OT 29.11.2012 Ne 273-03
1. Epoxun FO.M. Xumusi: y4eOHUK. — | «O6 o6pa3zoanuu B Poccuiickoii Deepariuim.
5 1}4" 2016'H 1L O6 ( [Ipuka3 MunuctepcTBa 00pa3oBaHUs U HAYKU
. I'munaka, H.JI. O0mas xumus (st
’ P® ot 17.05.2012 Ne 413 «O0 yTBEepKICHUHN
cno) / H.JL. T'nunka. - M.: KnoPyc, YTBEPAA
2019. - 360 ¢ q)eﬂepaJ'IBHOFO rocyaapCTBEHHOI'O
00pa3oBaTeNbHOIO CTaHIAPTa CPETHETO
JIOTIOHUTENbHBIE UCTOYHUKH: (monHOrO0) 0011Er0 0Opa30BAHUMY.

1. Tabpuensn O.C. Xummsa. — M., | [Ipukaz MuHrCTEpCTBA 00pa30BaHUs U HAYKH
2013. P® ot 29.12.2014 Ne 1645 «O BHeceHHn
2. Tabpuemnsin O. C. Xumust. 10 kuace: | oo o [pukas MuHHCTepCTBA

Zgi?éo6pa303a¥%?ri?{i3aunﬁ‘ A oOpa3zoBanus 1 Hayku PO ot 17.05.2012 Ne

yray6. ypoBens /O. C. ['abpuensH,

U. T. Octpoymos, C. A. Ciajkos. | TOCYAapCTBEHHOT0 00pa30BaTEeIBHOIO

— M.: Ilpocsemenue, 2019. CTaHJapTa CpeAHero (MOJHOTO) O0IIEro
3. IMa6puensu O. C. Xumus. 11 knacc: 06pa30BaHH;[”»_

413 “O0 yrBepxaeHuu ¢peaepaibHOro

y4eo. nocobue _ AL TIucemo JlenapTaMeHTa rocy1apCTBeHHOI
0011e00pa3oBaT.opraHu3aIuin:

0
yT_]'[y6, yPOBEHD 0. C. FaGpI/ICH}IH, IIOJIMTHKHU B C(bepe MMOATOTOBKHU PA0OUUX

. T. Octpoymos, A. H. JIékun, C. kagpoB u JAI1O Muno6pHayku Poccun ot
A. Crnagkos. — M.: [Ipocsewmenue, 17.03.2015 Ne 06-259 «PexoMeHgaImu 1mo
2019. OpraHM3aIMH MOJIYYEeHHUs CPEeTHEro O0IIero
o0pa3oBaHus B TIpeiesiax OCBOCHUS
00pa30BaTeNbHbIX IPOrPaMM CPEIHETO
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npodecCuoOHATBHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO 00ITIeT0 00pa30BaHMS C YIETOM
TpeboBaHMI

(benepanbHBIX TOCYJapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U MOTYyYaeMO
npodeccun uim

CHEIHAIbHOCTH CPeIHEro MpodecCuoHaIbHOTO
00pa3zoBaHHs.

INabpuensu O. C., JIsicoBa I'. I'. Xumus: kaura
JUIS TIpernoaBaTelis: yuel.-MeTo. mocooue. —
M., 2012.

I'a6puensn O. C. u ap. Xumus i npodeccuit
U CIIEUUAIBHOCTEH TEXHUYECKOTO IPOQHIIs
(2JIEKTPOHHOE TPUIIOKEHHE).

2. NaopmarimoHHO-KOMMYHHUKAITMOHHBIC CPEICTBA

Buneodunbmbl

Ludpossie 0OpazoBaTebHBIC
pecypcsl

Pecypcel MHTEpHETA

BuneodparmeHTs ONBITOB 11O
OpraHNy4eCcKou U
HEOPraHWYECKON XUMUU

http://school-
collection.edu.ru/ - Enunas

KOJUICKIIUS IIU(PPOBBIX
00pa30BaTeIbHBIX PECYPCOB.

http://fcior.edu.ru/ -
denepalibHbIN LIEHTP
UH(POPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB

www. pvg. mK. ru
(omumnuana «Iloxkopu
BopoObeBbI TOpEI»).

www. hemi. wallst. ru
(O6pa3zoBaTenbHbIi calT AJs
HIKOJIbHUKOB «XHUMUS»).
www. alhimikov. net
(ObpazoBaTenbHBINA CAaUT AJIs
IIKOJIbHUKOB).

www. chem. msu. su
(OnexTponHas OubIHOTEKA
110 XUMHH).

www. enauki. ru (MHTepHeT-
W3JaHUE [T YUUTENEH
«EcrecTBeHHBIC HAYKN).
www. 1september. ru
(MeToamnueckas ra3era
«IIepBoe ceHTsIOps»).

www. hvsh. ru (kypHan
«XuUMUs B IIKOJIE).

www. hijru (xypHan «Xumus
U KU3HDBY).

www. chemistry-chemists.
com (3JEKTPOHHBIN KypHaI
«XHUMHUKHU U XUMUI).



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

4. KoHTpOJIb M OLICHKA Pe3yJIbTATOB 0CBOCHHS 0011e00pa3oBaTe1bHOM
AUCHUNIMHBI

KoHTponb 1 OLieHKa pe3yabTaTOB 00Y4YEHHs OCYIIECTBIISIETCS MPENOJAaBaTEIEM B IIPOLECCE
MPOBEACHUS TMPAKTUYECKUX TECTUPOBAHMS, a TaKXKE BBINOJIHEHUS OOYyYarOIIMMHCS
MH/IMBUIyaJIbHBIX 3aJlaHUll, IPOEKTOB, UCCiIe0BaHUM. Pe3ynpTaThl 00ydeHUs ONpEnesioT,
4yTO OOyuwarouiecs JO/DKHBI 3HaTh, IOHMMAaTbh W JEMOHCTPUPOBATh IO 3aBEPLICHUU
U3yYEHUS JUCLMILIUHBI.

st hopmMupoBaHus, KOHTPOJISE M OLEHKH PE3YJIbTATOB OCBOCHUS YYEOHOW AMCIUILIMHBI
UCIIOJIb3YETCS CUCTEMA OLIEHOYHBIX MEPONPUSTUH, PEICTABIISAIONIAS

co0Oll KOMITJIEKC YYEOHBIX MEpPOIPHUSATHN, COTIACOBAHHBIX C PE3yNbTaTaMH OOYYCHHS U
chopmynupoBadabix ¢ yaetoM OPI'OC COO (mpenMeTHbIe pe3ysIbTaThl M0 TUCIUTIINHE) U
dI'OC CIIO.

Ne | OK/ | Moayas/ PesyabTar THIbI OLlEeHOYHBIX MEPONPUATHI
K P o0yueHust
azneq/Te
M
a
| OcHOBHOe co/Iep:KaHue
1. OcHoBBI DopMynMpoBaThH
CTpoeHHsl | 6a30BbIe MOHATHS U
BEIIIECTBA | 3aKOHBI XUMUU
1. | OK | Ctpoenue | CocraBisiTh 1. Tect «CrpoeHue aTOMOB XUMHYECKHX
1 |01 aTOMOB XUMHUECKUE 3JIEMEHTOB U MPUPO/IA XUMUYECKON CBA3U».
XUMHUYECK | (hOpMYIIbI 2. 3aauM Ha COCTaBIIEHUE XUMHUECKUX (hopmMym
JIP | nx COE€IMHEHUN B | ABYXaTOMHBIX COeIUHEHUN (okcuaoB,
1 3JIEMEHTOB | COOTBETCTBUH CO Cynb(pUA0B, TUAPUIOB U T.I1.).
JIP | umpupona | creneHbro 3. 3amaHus Ha WCMOJIb30BAHME XUMUYECKOH
7 XUMHUYECK | OKHCIICHUS CUMBOJIMKM Y Ha3BaHUW COCIMHEHHH 110
JIP | oii cBsI3HM XUMHUYECKUX HOMEHKJIaType MEXIYHAPOIHOI'O COro3a
9 JJIEMEHTOB, HCXOJS | TCOPETUYECKOW W NPUKIAAHOM XUMHH U
JIP W3 BAJIEHTHOCTH U TPUBHAIBHBIX HA3BAHMM [UJII  COCTABJICHUSA
10 ANEKTPOOTPHUILATEND | XUMUYECKUX dbopmyn JIBYXaTOMHBIX
JIP HOCTH coeuHeHnH (OKCUI0B, CyIb(UI0B, THAPUIOB U
14 T.I.) U JPYTMX HEOPraHWYECKHX COeAMHEHHH
JIP OTJEIBHBIX KIIACCOB
15
1. | OK | Ilepuonnu | XapakTepu3oBaTh 1. Tect «Merannuyeckue / HeMeTaNTMYECKUE
2 |01 €CKUI XUMUYECKHE CBOMCTBA, JIEKTPOOTPHUIIATEIIHHOCTh U CPOJICTBO
OK |3akoH ¥ | BIEeMEHTHI B | K DIJIEKTPOHY XHUMHUYECKHX JJIEMEHTOB B
02 | rabimma COOTBETCTBUU C WX | COOTBETCTBUE C MX DJIEKTPOHHBIM CTPOCHHEM U
JN. MOJIOKEHUEM B | IOJIO)KEHHUEM B TEPUOJAMYECKOM  CcHCTEME
JIP | MeHnnenee | nepuoanyecKoit xuMudeckux demenToB .M. Menaeneeay.
1 Ba cucreme 2. IlpakTuyeckue 3alaHusl Ha YCTAHOBJIIEHUE
JIP XUMHUYECKHUX CBSI3U MEXJY CTPOCHHEM aTOMOB XUMHYECKHX
7 AJIEMEHTOB JA.W. | p1eMeHTOB W MNEepUOJAMYECKHUM H3MEHEHUEM
JIP MenneneeBa CBOWCTB  XMMHYECKHX DJEMEHTOB W  HX
9 COCIMHEHUI B COOTBETCTBUM C TOJIOKEHUEM
JIP [Tepuonuueckoit cucreme.
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3. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE

JIP 3a7aHus  Ha XapaKTepu3alui XHUMHUYECKHX
14 3JIEMEHTOB: «Meramnyeckue
JIP /HEeMeTaIInYeCKHue CBOIiCTBa,
15 JJIEKTPOOTPULATENIBHOCTE U CPOACTBO K
JJEKTPOHY  XUMHUYECKHUX AJIEMEHTOB B
COOTBETCTBUE C MX DJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B NEPUOJUYECKOM  CUCTEME
xumMuueckux ajemenToB .M. MenaeneeBa»
2. Xumnuec | XapakTepu3oBaTh Kontponbnas pabora «CtpoeHue BellecTBa U
KHe TUMBl  XUMUYECKUX | XUMUYECKUE PEAKIIHI
peakuuu peaKuuit
2. | OK | Tumst CocraBnarh peakiuu | 1. 3a1aun Ha COCTaBICHUE YPAaBHEHUN peaKIUii:
1 |01 |xumMuyeck | coeAMHEHHS, — COGAMHEHUs, 3aMElICHMs, pPa3JI0KEHUs,
OK | ux pa3oKeHus, oOMeHa; OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
04 | peakuuit oOMeHa, 3aMelleHus, | peaKuit c HCIIO0JIb30BaHUEM MeToaa
OKUCITUTEIBLHOBOCCT | 3JIEKTPOHHOTO OajaHca.
JIP AQHOBUTEJIbHBIE 2. 3amauyd Ha pacyeT MacChl BEIIECTBA WIIH
1 peakuuun o0béMa Ta30B 10 M3BECTHOMY KOJHYECTBY
JIP BEIIeCTBa, Macce WIH O00bEMY OJHOrO Hu3
7 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; PaCUYETHI
JIP Macchl  (00bEéMa, KOJIMYECTBAa  BEIECTBA)
9 MPOAYKTOB PEAKIMH, €CIU OIHO W3 BEIIECTB
JIP HMEET MPUMECH
10
JIP
14
JIP
15
2. | JIP | DOnextpon | CoctaBusTh 1. 3amaHus Ha COCTaBJIEHUE MOJIEKYJSPHBIX U
2 |1 WUTHUYECKAsl | ypaBHEHUS HMOHHBIX
JIP | nucconma | XUMHUYECKUX peaKkuuii ¢ y4aCcTUEM KHCJIOT, OCHOBAaHUU U
7 II Ui W |peakuuu  HOHHOIO | COJIEH,
JIP | noHHBI oOMeHa C ydYacTHEM | yCTaHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEIbI
9 oOMeH HEOPraHNYECKHUX 2. JlabopatopHast pabota "THIBl XUMHYECKHX
JIP BEIIIECTB peakuuit”
10
JIP
14
JIP
15
3 Crpoenne | HMccrnenoBarb KoHnTponbHas pabora «CsoiicTBa
" CTpPOCHHE U | HEOPTAaHUYECKUX BEIIECTBY»
CBOMCTBa | CBOMCTBa
HEOpraHd | HEOPTaHUYECKHUX
YECKUX BEILIECTB
BEILIECTB
3. | OK | Knmaccudu | Knmaccupumuposates | 1. Tect  «HomenknmaTtypa ©  Ha3BaHHE
1. |01 | xamus, HEOPTraHUYECKHE HEOPraHUYECKHX BEUIECTB MCXOAS U3 HX
HOMEHKJIa | BEIIeCcTBa B | XUMHYECKOW  (HOPMYIBI WM  COCTABJICHHUE
JIP |T ypa # |COOTBETCTBHM C UX | XUMHUYECKOW (OPMYIBl HCXOIS U3 Ha3BaHH
1 CTPOCHHE | CTPOCHHEM BEIIECTBA o MEXTyHApOTHOM WITH
JIP | Heoprannu TPUBHAJILHON HOMEHKJIATYPe.
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7 €CKUX 2. 3ajgaun Ha pacyeT MaccoBOM 10iM (Macchl)
JIP | BemecTB XUMUYECKOTO  JJeMeHTa  (COeIUHEHHUs) B
9 MOJIEKYJe (CMECH).
JIP 3. IlpakTtudeckue 3amaHus MO Kiaccu(HUKaAIUH,
10 HOMEHKJIATYpE ¥ XUMHUYECKUM  (Qopmyiam
JIP HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB.
14 4. llpakTuyeckue 3aJaHUs Ha OIpeaelieHUE
JIP XUMHUYECKOH AKTUBHOCTH BEILIECTB B
15 3aBUCMMOCTH BHJa XUMHYECKON CBSI3U M THUIIA
KPUCTAJUIMYECKON pEeIIETKH
3. | OK | ®usukoxu | YcTaHaBIMBAThH 1. Tectr «OCOOEHHOCTH XHUMHUYECKHUX CBOMCTB
2 |01 MHYECK He | 3aBUCUMOCTh OKCHJIOB, KHCIJIOT, OCHOBaHHH, aM(OTEepHBIX
OK | cBolicTBa | PU3UKOXUMHUECKUX | TUAPOKCHIOB H COJCH».
02 HEOpraHuy | CBOMCTB 2. 3amaHusi Ha COCTaBJICHHME YpaBHEHUU
€CKHX HEOPTraHUYECKHUX XUMUYECKUX PEAKIUN C Yy4acTHEM MPOCTHIX U
JIP | BewectB BEILECTB OT | CJIOKHBIX HEOPraHWYECKHX BELIECTB: OKCHUIOB
1 CTPOCHHUSI aTOMOB M | METaJUIOB,  HEMETAUIOB U aM(OTEPHBIX
JIP MOJIEKYJI, a TaKXe | 3JIEMEHTOB; HEOPraHUYECKHUX KHCJIOT,
7 THTIA OCHOBaHWH ® aMQpOTEPHBIX THUAPOKCHUIOB,
JIP KPUCTAJUIMYECKOU HEOPraHUYECKUX COJIEH, XapaKTEpHU3YIOIMINX HX
9 pelieTku CBOWCTBA U CIIOCOOBI TOTYYCHUSI.
JIP 3. ITpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
10 3aJaHds ~ HAa ~ CBOMCTBA W MOJyYCHHE
JIP HEOPraHUYECKUX BEILECTB
14
JIP
15
4. Crpoenune | HccnenoBarb KonTtposnbHas padora
u CTpOCHHE u | «CTpoeHue U CBOMCTBA  OpPraHUYECKHX
CBOMCTBa | CBOMCTBaA BEILIECTB)
OpraHu4e | OpraHUYECKUX
CKHX BELIECTB
BELIECTB
4. | OK | Knaccupu | KnaccupunupoBars | 1. 3agaHus Ha  COCTaBJI€HHME  Ha3BaHHM
1. |01 | xamus, OpTraHUYECKHE OPTraHWYECKUX COCIMHEHUM 110 TPUBHAIBHON
CTPOEHHE | BEIECTBA B | WM MEXyHapOAHOU CHUCTEMaTUYECKON
JP |mu COOTBETCTBUU C HX | HOMEHKJIaType. 2. 3aJaHusl Ha COCTaBJICHHE
1 HOMEHKJIa | CTPOCHHEM MOJIHBIX M COKPALIEHHBIX CTPYKTYPHBIX (POPMYI
JP | T ypa OpPraHMYECKUX BEIIECTB OTAENbHBIX KIJIACCOB. 3.
7 opraHuyec 3amaun Ha ompeneNeHne npocrenieii Gopmyb
JIP | kux OpraHUYEeCKON MOJIEKYIIBI, UCXOas u3
9 BEILIECTB AJIEMEHTHOTO cocTaBa (B %)
JIP
10
JIP
14
JIP
15
4. | OK | CgoiictBa | YcTaHaBIMBAThH 1. 3amaHMss Ha COCTaBJI€HUE YypaBHEHUU
2 |01 | opranuyec | 3aBUCHMOCTH XUMHUYECKUX peakuuii c y4acTueM
OK | xmx (OUBUKOXMMHYECKUX | OPTaHUYECKUX BEHIECTB HAa OCHOBAaHUM WX
02 | coenuHeH | CBOMCTB COCTaBa U CTPOCHHSI.
OK |uun OPraHNYeCKUX 2. 3ajgaHusi Ha COCTaBJIEHWE YypaBHEHUH
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04

BELIECTB oT
CTPOEHUS MOJIEKYJI

XUMUYECKUX  peakUMi,  WIIIOCTPUPYIOIIUX
XMMHMYECKHE CBOWCTBA C YYETOM MEXaHU3MOB

JIP IIPOTEKAHUsl JaHHBIX PEAKLUUNA U NEHETUYECKOU
1 CBSA3U OPraHUYECKHX BEUIECTB PA3HBIX KJIACCOB.
JIP 3. PacuerHble 3a/1a4 IO YpaBHEHUSIM PEAKIUH C
7 Y4aCTHEM OPTaHUYECKUX BEIIECTB.
JIP
9
JIP
10
JIP
14
JIP
15
4. | OK | Unentudu | UccnenoBaTh 1.IlpakTUKO-OpMEHTUPOBAaHHbIE  3aJaHUS IO
3 |01 | kauus KaueCTBEHHbIE COCTABJICHUIO XUMHUUYECKUX PEAKIUI C y4aCTHEM
OK | opranuuec | peakuuu OpPraHMYECKUX BEILECTB, B T.4. UCIOJIb3YEMBIX
02 | xmx OpraHUYECKUX Uit UX  uaeHTHPUKanuu B OBITY W
OK | BewiecTB, | coeMHEHUN MIPOMBIIIJIEHHOCTH.
04 | ux OTJICIbHBIX KJIACCOB
3HaYEHUE
JP |u
1 IIPUMEHEH
JIP | ne B
7 OBITOBOM U
JIP | mpousBojc
9 TBEHHOM
JIP | nestenspHO
10 |ctm
JIP | yenoseka
14
JIP
15
5 Kunernue | XapakrtepuszoBarb
CKHe U | BIUSHUE Pa3IMYHbIX
TepMOJUH | (hakTOpOB Ha
aMH4YECKH | paBHOBECHE u
e CKOPOCTh
3aKOHOME | XMMHUYECKHUX
pHOCTH peaxkuui
MPOTEKaH
us
XUMHYECK
ux
peakuuii
5 | OK | Ckopocts | XapakTepuzoBaTh [IpakTUKO-OpUEHTUPOBAHHBIE  TEOPETHUECKHE
01 | xuMuveck | BIHSHUE 3a/laHusl Ha aHaiu3 (PakTOpOB, BIUSIOLUIMX Ha
nux KOHIEHTPaLuu U3MEHEHHE CKOPOCTHM XHMMHUYECKOH pEeaKIMH.
JIP | peakumii. | pearupyronmx [IpakTUKO-OpUEHTUPOBAaHHBIE  3aJaHud  Ha
1 XHWMHYECK | BELLECTB u | npumeHenne npuHuuna Jle-lIllatense  mid
JIP | oe TEeMIEPaTypbl Ha | HAaXOXJACHUS HaIpaBJICHUs CMeIlleHus
7 PaBHOBECH | CKOPOCTh paBHOBECHS] XHMHUYECKOM pEaKLIMM U aHAIN3
JP |e XUMHUYECKUX (hakTopoB, BJIMSIOIINX Ha CMEILEHUE
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9 peaxkuuit XMMHUYECKOTIO PaBHOBECUS
JIP XapakTepru3oBaTh
10 BIIMSIHUE W3MEHEHMS
JIP KOHIIEHTpallUH
14 BEILECTB,  pEaKIUu
JIP cpesl u
15 TEeMIIepaTyphl Ha
cMelIeHue
XUMHUYECKOIO
paBHOBECHS
6. PactBopbr | UccnenoBath
VCTUHHBIE PACTBOPBI
c 3a/laHHBIMU
XapaKTEePUCTUKAMU
6. | OK | Ilonsarue o | Paznuuars 1. 3agaun Ha MPUTOTOBJIIEHUE PACTBOPOB.
1 |01 | pactBOpax | ucTUHHBIE pacTBOphl | 2. [IpaKkTUKO-OpUEHTHPOBAHHBIE  pacUeTHBIC
3a/laHus Ha JCIIEPCHBIE CUCTEMBI,
JIP HCIIOJIb3yEMbIC B OBITOBOW U MPOU3BOJICTBEHHON
1 JESATEIbHOCTH YEJI0OBEKA
JIP
Z
JIP
9
JIP
10
JIP
14
JIP
15
Il [TpodeccnonanbHO-OpHEHTUPOBAHHOE COZIepkKaHKe (CoJIep:KaHne MPUKIIATHOTO MOIYJIS)
7. Xumust B | OuieHUBaTh 3amura  Kkeiica (¢ yduerom  Oymymiei
OBITY W | IOCIEICTBHS poeCCHOHATLHON JIeATEIIEHOCTH)
MPOU3BOJl | OBITOBOIA u
CTBEHHOM | IIPOU3BOJICTBEHHOMN
NEATENbH | AESITEIbHOCTH
oCTH YEJIOBEKA C MO3ULINN
YEJIOBEKa | 9KOJOTHYECKON
0€30I1aCHOCTH
7. | OK | Xumusa B | OneHuBathb Kelic (¢ ywerom Oynymeil mocrneacTBus
01 ObITY ¥ | IOCIIEACTBUS ObITOBOM MTPO(ECCHOHATIBHOM ESTEIILHOCTH)
OK | mpousBojc | ObITOBOI u | Temsl kelicoB:
02 TBEHHOU MIPOU3BOACTBEHHOMN 1 Brnusaue BBIOPOCOB TPOMU3BOACTBA HA
OK | mesaTenbHO | OesSTENIbHOCTH OKPYKAIOIIYIO CPENy.
04 CTH YeJIOBeKa C MO3UIMH | 2 BUOTEeXHOIOTHS U IOTUCTUKA
OK | yenoBeka | 9KOJOTMYECKOU JuddepeHurpoBaHHbIN 3a4ET
07 0€301acHOCTH
IK
2.1
JIP
1
JIP
7




JIP

JIP
10
JIP
14
JIP
15




