I'OCYJAPCTBEHHOE ITPO®ECCHUOHAJIBHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
TYJIbCKOU OBJIACTH «TYJIbCKUM ITEJJATOTMYECKUI KOJUIE XK »

PABOYASI TIPOTPAMMA OBIHIEOBPA3OBATEJIBHOM JTUCHUIIINHBI

«XHUMUSA»

Tyna 2023



2

Pabouast mporpamma o61mieoOpa3oBaTeIbHON IUCHUILUIMHBL «XHMHS» pa3paboTaHa Ha
OCHOBE MpHUMEpHOW pabodeil mporpaMMmbl OO0IIE0O0pa30BATENHHON IUCIHUILTUHBI «XHMHSI,
pexomengoBannoit ®I'bOY IO MPII0,2022 r.; B cootBeTrcTBUM ¢ PI'OC COO (yTBEpKIeH
npukazoM MunoOpHayku Poccum ot 17.05.2012 r. Ne413 (¢ M3MEHEHHUSIMH M JIONOJHEHUSMH )
«O0 ytBepxkaeHUU (enepasbHOro rocyAapCcTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEIHEro
oOuiero odpasoBanus», npukaz Munucrtepcrsa npocsemienust PO or 12 asrycra 2022 r. N 732);
¢  Konmenmueit  npemojgaBaHusi  oOuieoOpa3oBaTelbHBIX  AUCHUIUIMH € YYETOM
po(heCcCHOHANTLHOM HAIMPABIIEHHOCTH MPOTPAMM CPEIHEro MpoeCCHOHATBLHOTO 00pa3oBaHUs,
peain3yeMbpIXx Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHUsA, YTBEPKIECHHOW paclopsiKeHHeM
MunucrepcrBa npocsemenus Poccuiickoit ®@enepaunn ot 30 ampens 2021 r. Ne P-98; ¢
npuka3zoM MuHucrepcTBa npocsenienus Poccuiickoit deneparuu ot 23.11.2022 Ne 1014 "O6
yTBepXkACHUH (enepaibHON 00pa30BaTeIbHONW MPOrpaMMBI CpeaHEero oOlmiero odpasoBaHus"
(BapeructpupoBan 22.12.2022 Ne 71763) mno cneuuambHoctd 44.02.04 «CrneunanbHOe
JOIIIKOJIbHOE 00pa30BaHME» YKPYIMHEHHOU rpymnmbl cnenuanbHocTeit 44.00.00 Obpa3zoBanue u
Nearornyeckue HayKu.

Opranmsanusi-pazpadoruuk: ['TIOY TO «Tynbckuil megarornueckuil KoJiemK»»

PazpaGorumnkmu:
Koncrantunosa A. 1O., npenoaasatens ['TIOY TO «Tynbckuil negaroruueckuil KOJUIE K

Paccmotpena Ha 3acenannu I11K ncuxonoro-negarorudeckix U ryMaHUTapHbIX AucuuIuing, mp. Nell ot 13.06.2023 r.
IIpunsta nenarorugecknm coBetoM ['TIOY TO «Tynbckuil megarormdeckuii Kowiemk», mpotokon Ne7 ot 14.06.2023 r.
Yrepxkaena aupekropoM ['TIOY TO «Tymbckuii menarorudaeckuii KoJuremK», npukas Ne 235-o1 ot 16.06.2023 T.
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1. ObIIASL XAPAKTEPHCTHUKA PABOYEM ITPOI'PAMMBI
OBIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI « XUMMWSA»

1.1. MecTo JUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOi nporpammbl CI1O

Pabouas mporpamma y4eOHOW AMCHUIUIMHBI SBJSETCS YacTbl0 OCHOBHOW IMPO(eCCHOHAIBLHOU
obpazoBarenbHori nporpammbl (ITIICC3) B coorBerctBUM ¢ ®I'OC mo cneumansHoctu  CIIO
44.02.04 «CnenuajibHOe JOLIKOJbHOE 00pa30BaHue».

1.2. I_[e.]m H INIAHUPYEMBIC PE3YyJbTAaThbl OCBOCHUA TUCHUIIJINHBI:
He.]'II/I H 3a1a4YM JTUCHHUIIIMHBI

DOopMHUPOBAHUE Y CTYACHTOB IPEICTABICHN O XUMUYECKON COCTABJIAIOIIEH €CTECTBEHHO-
HAy4YyHOW KapTHUHBI MHpa KaK OCHOBBI IIPUHATHS PELICHUN B KU3HEHHBIX U ITPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHU B IPUPOJHOM Cpeae.

3aga4u AUCHHMILINHBI:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHMYECKHX IPOLECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpPA, B3aWUMOCBS3U U

B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTb YMEHMsI COCTaBIIATH (OPMYJIbl HEOPraHMYECKUX U OPraHUYECKUX BEILECTB,

YPaBHEHUS XUMHUYECKUX peaKUHUi, OOBACHATh HMX CMBICI, HWHTEPHPETUPOBATH PE3YIbTAThHI

XUMHUYCCKHX SKCIICPUMCHTOB,

3) chopmupoBaTh HaBBIKM HPOBEIACHHS MPOCTEHIINX XUMHUYECKUX IKCHEPHUMEHTAIbHBIX

I/ICCJ'IG,I[OBaHI/Iﬁ C CO6J'IIOI[€HI/I6M IIpaBUI 0e301macHOro 06paH_[eHI/I$I C BCIICCTBAMH H

1a060paTOPHBIM 000PYIOBAHHEM;
4) pa3BUTh YMEHHSI HCIIOJIB30BaTh HH()OPMAIMIO XUMUYECKOTO XapaKTepa U3 pa3HyHbIX

HMCTOYHUKOB;
5) cdopmupoBaTh yMEHHS IPOTHO3UPOBATH TIOCIEACTBUS CBOEU MACATEIBHOCTH U

XUMHYCCKUX IMPUPOJIHBIX, OBITOBBIX U IIPOU3BOJACTBCHHBIX IIPOLICCCOB,

6)

chopMHUpOBAaTh TMOHMMAHUE 3HAYUMOCTH JIOCTHKEHUW XUMHUYECKOM HAyKu U

TEXHOJIOTHH JIJIsI pa3BUTHUA COIIMATBLHOMN U HpOI/I3BOI[CTBeHHOI71 cq)ep.

1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHON IUCHUIIJIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocuoBe ®I'OC COO

Ko u ILnanupyemMblie pe3yJibTaTbl 0CBOCHHS JMCIUILIHHBI
HauMMEHOBaHHe
¢popmupyembIx Oo6mue JucuMnianHapHble
KOMIIeTeHI Ui

OK 01. Beibupats

B yacTu Tpy10BOro BOCIMTAHMSA:

- BJAACTh CHCTEMOH XHUMHMYECKHX 3HaHHI>i,

CIIOCOOBI pelIeHuss | - TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH MacTEpCTBa, | KOTOpas BKIIOYAeT: OCHOBOIOJATAIOIINE
3a1a4 Tpyomo0ue; MOHATHSL  (XMMHYECKMH D3JEMEHT, aToM,
npo(hecCHOHANBHON | - TOTOBHOCTD K aKTUBHOW JAESATENIHOCTH TEXHOJOTHYECKOW | 3NMEKTpoHHas o0onoyka artoma, s-, p-, O-
JIeSATEIBHOCTH u COLIMAIBHOM HaIIPaBJIICHHOCTH, CHOCOOHOCTH | 3JIEKTPOHHBIE OpOMTanM aTOMOB, HOH,
IIPUMEHUTEBHO K MHULUUPOBATh, IJIAHUPOBAaTh u CaMOCTOSITEJILHO | MOJIEKYJIa, BaJICHTHOCT,
pa3Iu4HbIM BBIIOJIHATh TaKYIO JEATENBHOCTD; 3JIEKTPOOTPULATEIBHOCTD, CTETEHb
KOHTEKCTaM - HWHTEpEeC K pasnudHeIM cdepaM mnpodecCHOHATBHON | OKHCICHHS, XHMHYECKas CBSI3b, MOIIb,
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JIeSTeIILHOCTH,
Osiagenne YHHBepCaJIbHBIMH
NMO3HABATEJbHBIMH AeiiCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUA:

- CaMOCTOSITENIbHO (OPMYyITHPOBAaTh U AaKTyalIH3HPOBAaTh
npoOIieMy, paccCMaTpUBATh €€ BCECTOPOHHE,

- YCTaHaBJIMBAaTh CYIIECTBEHHBIH NMPH3HAK MM OCHOBAHUS
JUTS CpaBHEHHS, KIacCH(HUKAIINH U 0000IICHNS;

- OIPEAENATh LENH ACATEIbHOCTH, 3aJaBaTh MapaMeTpsl U
KPUTEPHH UX JTOCTHKCHUS,;

- BBUIBISITh 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBICHUSAX;

- BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHE pE3YyJbTaTOB LEJAM, OLEHMBATh PUCKHU
MIOCJIC/ICTBUH NIESITENEHOCTH;
- pa3BHBaThb KpEaTUBHOE
JKU3HEHHBIX TIPOOIeM

0) 0a3oBbIe HcCIeA0BATEIbLCKHE TeHCTBUA:

- BIAJCTh HaBBIKAMHM y4eOHO-HCCIICOBATENBCKONH H
NPOEKTHON  AEATENBHOCTH,  HABBIKAMH  pa3pelIeHHS
npobieM;

- BBUBJSITH ~ NPUYMHHO-CJICJCTBEHHBIE  CBSI3U U
aKTyaJIM3upoBaTh  3aJady, BBIABUraTh THUIOTE3y €€
pelnieHns, HaXOAUTh apTyMEHTHI Ul J10Ka3aTeIbCTBAa CBOMX
YTBEPIKICHNH, 3a1aBaTh apaMeTPbl U KPUTEPUH PEIICHHS;
- aHWIN3MPOBATh IOJYYCHHBIE B XOJI€ pEIICHHS 3alayd
pe3yNbTaThl, KPUTUYECKH OIIEHMBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSX;

- yYMeTh TIEpEHOCHTh 3HAHMSA B IIO3HABATEIbHYI0 H
MPaKTHIECKYIO 00JIACTH KU3HEAECATEILHOCTH;

- YMEThb WHTETPHPOBAaTh 3HAHUS W3 Pa3HBIX IPEIMETHBIX
obiacrei;

- BBIABHTAaTh HOBBIC HAEH, INpEIUIaraTb OPHIHMHAJIbHBIC
MOAXOABI U PEeIICHUS;

- CITIOCOOHOCTH MX HCIIOJIB30BaHMA B TIO3HABATEIBHON U
COLIMAJIbHOW ITPAKTUKE

y4eOHbIMHU

MMPOTUBOPCHUUA B

MBIIIJICHUE TIpU  PCIICHUU

MOJISIDHBI ~ 00BeM,
(yHKIMOHATIBHASL
N30Mepus, HM30MEpHI,
pan, TOMOJIOTH,
KUCIIOPO- u
COCIMHEeHUS,
BEIECTBA
MOHOMED,
3BEHO,

MOJISIpHasE ~ Macca,
YIJIEPOMHBI  CKeleT,
Tpynna, pajuKal,
TOMOJIOTHYECKU I
YTIIEBOJIOPOAEL,
a30TCcozepIKaIye
OGuonornaecKu
(yrmeBomel, KHpBL, O€nKn),
HOJIHMeEp, CTPYKTYpHOE
BBICOKOMOJIEKYJISIPHBIE COCANHEHUS,
KpHCTaJUTNUeCcKast pemeTka, THIIBI
XUMHYECKHX  peakuuid  (OKHUCIUTENBHO-
BOCCTaHOBHUTEJIbHBIE, 9K30-U
SHIOTEPMHUYECKHE,  pEeakIUuM  HOHHOIO
o0OMeHa), pacTBop, AIEKTPOJIHTHI,
HE3JIEKTPOJIHUTHI, AIIEKTPOJIUTHYECKAS
JIVICCOLMALNST, OKHCIIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTb XMMHYECKOH peakium,
XMMHYECKOE PABHOBECHE), TEOPHH H 3aKOHBI
(Teopus XHMHYECKOTO CTPOCHHS
oprannueckux BemectB A.M. bytieposa,
TEOpHUs DIEKTPOIUTHUECKON TUCCOLMAIHH,
nepuoguueckuil 3akon .M. Menneneesa,
3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3BIK
XUMHH, (aKTOJIOTHYECKHE CBEICHUS O
CBONCTBAX, COCTaBe, NOJIyYEHUH U
0e301IacHOM ~ HCIIOJIb30BAaHUM  BAXKHEHIINX
HEOPraHMYECKUX U OPTaHWYECKUX BEIICCTB B
ObITYy ¥  TIPaKTUYECKOH  AEATEIHHOCTH
YEIIOBEKa;

- YMETh BBISBIIATh XapaKTEPHBIC MPU3HAKH H
B3aUMOCBSI3b N3yYEHHBIX HOHATHH,
MPUMEHATH COOTBCTCTBYIOLIUEC TMMOHATHUA TIPU
OINMCaHUHU CTpOCHUA nu CBOICTB
HEOPraHNYCCKUX U OPraHNYCCKUX BCIIECCTB U
nux HpeBpaHIEHHﬁ; BbIIBIISITH B3aMMOCBS3b

AKTHUBHBIC

XMMHMYECKUX 3HAaHUM C MOHATUSMU H
IIpeICTaBICHUSIMU JIpYyrux
€CTECTBCHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCIOJb30BaTh HAMMEHOBaHUSA

XUMHYECKHX COEIMHEHMH MEXIYHApOIHOTO
CO03a TEOPETUUYECKON U NPUKIAJHON XUMUU
U TpPHUBHAIbHBIE HAa3BaHMSA BaKHEUIIMX
BEHIECTB (ITWJICH, aleTUJIeH, TJIMIEPHH,
denon, Gopmanbieru], yKCycHas KHCIOTa,
DJIMLUH, YrapHbld TIa3, YIVIEKUCIBI Tas,
aMMHak, ramcHasa H3BECTh, HEramcHasa
U3BECTh, MHUTbEBAas COAa W  JIPYTHX),
COCTaBIATh (POPMYIBI HEOPTaHWYECKUX U
OpPraHUYECKHX BEIIECTB, YpaBHEHHS
XUMHUUYECKHX PEaKIHi, OOBSICHATH X CMBICI;
HNOJATBEPXKIATh XapaKTEpHbIE XHMUYECKHE
CBOMCTBA  BEUIECTB  COOTBETCTBYIOIIMMU
JKCHEPUMEHTAMH M 3alUCSIMHM ypaBHEHUH
XMMUYECKHUX PEAKIHA;

- YMCTh YCTaHaBJIMBATb TPHUHAIICIKHOCTH
N3Yy4YCHHBIX HEOPraHu4YCCKUX u
OPraHNM4YE€CKUX BEHICCTB K OIPEACICHHBIM
KJ1accaMm 51 rpynmnam COEIMHEHUH,
XapaKkTepU30BaTh UX COCTAB M BaKHEHIINE
CBOMCTBA; ONpEAENsTh BUABI XUMHYECKHX




CBsI3eH (xoBaneHTHas, HMOHHas,
METaJUTUYECKas, BOJIOPOJIHAS), THIIBI
KPUCTAIITUYECKHUX peueTok BEILECTB;

KJaccu(UIPOBATH XUMUUCCKUE PCAKITHH;

- copMHpOBaTh  MpPEICTABICHUS: o
XUMHUYECKOH COCTAaBIISIIOLIENH
€CTECTBEHHOHAYYHOH KapTUHBI MHpa, POJU
XAMHHA B TIO3HAHWW SIBICHUA TPUPOABI, B
(OpMHUpPOBAHMN MBIIIJICHAS U KYJIBTYPHI
JINYHOCTH, ee (yHKIIMOHATHHOM
IPaMOTHOCTH, HEOOXOAMMOW MJisl pPEIICHUS
MPaKTUYECKUX 3aJad U  IKOJOTHMYECKH
00OCHOBAaHHOTO  OTHOIICHUS K CBOEMY
3I0pOBBIO U IPUPOJIHOM cpefie;

- YMETb MPOBOJUTH  PaCUEThI 30}
XUMUYeCKUM  (opMyJdaM U ypaBHCHHUSIM
XUMHYECKIX PEaKIUi C WCIIONb30BaHHEM

(GU3NYECKUX BEIHYMH, XapaKTePH3YIOLIHX
BEIICCTBA C KOJHMYECTBEHHOH CTOPOHBI:
Maccel, oObeMa (HOpPMaJbHBIC YCIIOBHS)
ra30B, KOJIMYECTBA BELIECTBA; UCIIOJIb30BATH
CHUCTEMHBIE ~ XUMHUYECKHE 3HaHHSA I
NPUHATUSL ~ pPElIeHHH B KOHKPETHBIX
KU3HEHHBIX  CHTYyallUsX, CBS3aHHBIX C

BCHICCTBAMU U UX MPUMCHCHUEM

OK 02.
Hcnons3oBath
COBpEMEHHbBIE
Cpe/ICTBA MOUCKA,
aHanmu3a u
UHTEPIPETALIH
HHPOPMALUHT H
uH()OPMALHOHHbIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHS 33/1a4
npodheCcCHOHATBHOM
JIeITeIbHOCTH

B 06s1acTH IEHHOCTH HAYYHOTO MO3HAHUS:
- ¢(hOpMHUPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKHW M OOIIECTBEHHOM

NpakTHKH,  OCHOBAaHHOTO  HAa  JHalore  KyJubTyp,
CIOCOOCTBYIOILIETO ~ OCO3HAHMIO ~ CBOETO  MeCTa B
MOJUKYIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHMWE S3BIKOBOI M  YHTATENbCKOU

KyJIbTYpBI KaK CPEJICTBA B3aUMOCHCTBHA MEKAY JIFOABMH 1
MIO3HAHUS MUPA;

- OCO3HAHHUE [IEHHOCTH HAay4YHOHN JEATENbHOCTH, TOTOBHOCTh
OCYLIECTBJISITH ~ TPOEKTHYID U HCCIIEA0BATENILCKYIO
JACATCIbHOCTD UHAUBUAYAJIbBHO U B TPYIIIIC,
Osiagenne YHUBEPCAJIbHBIMH
NMO3HABATEJBHBIMH AeifiCTBUSAMM:

B) pa0dorta ¢ uH(popManueii:

y4eOHbIMHU

- BJaJA€Tb HABBIKAMH  IOJYUCHHA I/IH(I)OpMa]_II/II/I us3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBJIATH IIOUCK, aHaJIus3, CUCTEMATHU3AIIUIO u

MHTEPIPETANI0O HHPOPMAIMK PA3INYHBIX BHIOB U (GOpM
MpPEeJCTaBICHNUS;

- cO34aBaTh TEKCTHl B PA3IHYHBIX (OpMaTax C y4eTOM
Ha3HavyeHHs MH(OpMALMK U 1IeNeBOW ayJAUTOPUH, BHIOUpas
ONTHMAILHYIO (GOPMY NPENICTABICHHS U BU3YaIH3aLlUH;

- OLIGHUBATh JOCTOBEPHOCTH, JETUTHUMHOCTh WH(OpPMAINH,
€€ COOTBETCTBME IIPABOBBIM U  MOPAJIBHO-3TUYECKUM

HOpMaM;
- WCHONB30BaTh  CPEACTBA  HMHPOPMAIMOHHBIX U
KOMMYHHUKaIMOHHBIX TEXHOJIOTHH B peleHun

KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OpTraHU3allMOHHBIX
3aJa4 ¢ COONIOACHUEM TPeOOBaHUI IPTrOHOMUKH, TEXHUKU
0e30MaCHOCTH, TUTUEHBI, PECYpCOCOePEIKEHIs, TIPABOBBIX U
JTHYECKUX HOPM, HOPM MHPOPMAIMOHHON 0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHMS U 3aITUTHI
nHpOopManru, HHPOPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH;

- yMeThb IUIAHUPOBaTb M  BBINOJHATH
XMMHUYECKMH HKCHEPUMEHT (TpeBpalleHus
OpPraHMYECKHX BELIECTB IIPH HarpeBaHMH,
MONyYCHHE OJTWIEHAa W H3YYCHHE €To
CBOHCTB, KayeCTBEHHBIE  pEaKIWd  Ha
IBAETHIBI, KpaxMal, YKCYCHYIO KHCIOTY;
JIeHaTypanuss OeNKOB IpHW  HArpeBaHHH,
I[BETHBIC pEAaKIUH OENKOB; IPOBOAUTH
peakuuy HOHHOTO OOMEHa, OIpEnelsITh
Cpeqy BOAHBIX PAacCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cysibdar-, KapOoHaT- U XJIOPU-

aHMOHBI, Ha KAaTHOH aMMOHHS; pelIaTh
OKCIIEPUMEHTAJIbHbIE 3a/laud 10 TeMaM
"Metasmisr" u "HemeTtamisr") B
COOTBETCTBHMHM C  IIPaBWIAMH  TEXHUKH
Oe3omacHOCTH pu oOpameHnn c
BEIIECTBAMH u 71a00paTOPHBIM
000pyIOBaHUEM; TPEICTABIATh PE3yIbTaThl
XMMHYECKOTO  3KCIepUMeHTa B  (dopme
3alMCH  YPaBHEHHWH  COOTBETCTBYIOLIMX

peakuuii ¥ QopmynMpoBaTh BBIBOIBI Ha
OCHOBE 9THX PE3YyJIbTaTOB;

- YMETH AHAJIM3UPOBATH XUMHUYECKYIO
HHPOPMALIMIO, TOIY4aeMyl0 M3 Pa3HBIX
HACTOYHUKOB (cpenctB MaccoBOM

nHpopmanuy, cetb IHTepHeT U Apyrue);
- BIAJ€Th OCHOBHBIMH METOJAMH HAy4HOI'O
MO3HAHUS BELIECTB M XMMUYECKUX SBICHUN

(HabirofieHne, W3MEpPEHUE, OSKCICPUMEHT,
MO/JICJIUPOBAHHE);
- yMeTh  NOpPOBOAMUTH  pacyeTrbl IO

XUMHYECKHM  (QopMylaM W  ypaBHEHUSIM
XUMHYCCKUX peakunﬁ C HCIOJIB30BAHHUEM
(¢U3NYECKUX BEIMYNH, XapaKTEePHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Maccel, oOBeMa (HOpPMAaJbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA; HCIIOIb30BATH




CHUCTCMHBIC XUMHUYCCKUC 3HaHUA JJIsL
MMPpUHATUA peIHeHI/Iﬁ B KOHKPETHBIX
JKHU3HCHHBIX CUTyalusXx, CBs3aHHBIX C

BCHICCTBAMU 1 UX MPUMCHCHUCM

OK 04.
O dexTnBHO
B3aUMOJIENCTBOBATH

- TOTOBHOCTHL K CaMOpPa3BUTUIO,
CaMOOTIPEACIICHUIO,
-OBJIaICHUEC HaBBIKAMH

CaMOCTOATCIIBHOCTH U

Y9e0HO-HCCIIeI0BATENBCKOM,

- yMeThb IUIAaHMPOBAaTh W  BBINOJHATH
XVUMHUYECKHH 3KCIIEPUMEHT (IpeBpaIlCHUs
OpPTaHWYECKMX BEUIECTB INPH HarpeBaHMH,

u paboTath B MPOEKTHOH U CONMaNbHOM NeATENLHOCTH; MONyYCHHE OJTWIEHA W W3YYCHHE €ro
KOJIJIEKTHBE U OBJjajleHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH | CBOHCTB, KadeCTBCHHBIE  pEaKIWHd  Ha
KOMaHJ€e AeiicTBUSIMH: IBAETHIBI, KpPaxMal, YKCYCHYIO KHCIOTY;
0) coBMecTHAasl 1eITeJIbHOCTbD! JIeHaTypalus OCNKOB TIpH HarpeBaHUM,
- MIOHUMATh U KCIIOJb30BaTh MPEHMYILIECTBA KOMaHJHOM M | IIBETHBIE pEakUUH OENKOB; IPOBOAUTH
WHJIMBHYalIbHOI paOoThI; peakuuy HOHHOTO OOMEHa, OIpeeysiTh
- NpPUHUMATh  I1€IM  COBMECTHOH  JEATENBHOCTH, | CpPEAy BOJHBIX pPACTBOPOB, KayeCTBEHHbIE
OpPTraHHM30BBIBATE W KOODJMHUPOBAThH JEHCTBHS 10 €€ | peakluu Ha cyibdar-, KapOOHAT- U XJIOpHUI-
JOCTHKEHHUIO: COCTAaBILATH IUIaH IEWCTBUH, paclpenesisiTh | aHHOHBI, Ha KAaTMOH aMMOHUS; pelarh
poinm ¢ y4eToM MHEHHH  yYacTHHKOB  OOCYXKJaTh | 9KCIIEPUMEHTAlIbHbIE 3aJa4d 10 TeMaM
pe3yIbTaThl COBMECTHOI paboTHI, "Metamisr" " "HemeTtammsr") B
- KOOPAWHHPOBaTb M BBINOJHATE pabOTy B YCIOBUSX | COOTBETCTBMHM C  TPABWIAMH  TEXHUKH
peanbHOrO,  BHPTYaJIbHOTO M KOMOHMHHpPOBaHHOTO | Oe30macHOCTH pu obpameHnn c
B3aUMO/ICHCTBUS; BEIIECTBAMH u 1a00paTOPHBIM
- OCYILECTBIIATH IMMO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B | 00OPYIOBAaHHEM; MPEICTABIATh PE3yIbTaThl
Ppa3JIMYHbIX CUTyalusix, TIPOSABIATH TBOPYECTBO n XUMHUYCCKOT'O OKCIICPUMEHTA B (bopMe
BOO6pa)KCHI/IC, 6I)ITI) WHHUIIMAaTUBHBIM 3alliucHu ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX
Oguanenne YHHBepCAIbHBIMH peryJassiTHBHbIMH | peakuuii ¥ QopMynupoBaTh BBIBOIBI Ha
AeiicTBUSIMH: OCHOBE 3THX Pe3yJIbTaToOB
) NpuHSATHE ceGsl U IPYTHX JIIO/Iei:
- IPUHUMAaThb MOTUBBI M apPryMEHTBl JPYIHX JIOACH IIpHU
aHAJIM3€ PE3yIbTaTOB JESTEIbHOCTH;
- NpHU3HaBaTh CBOE ITIPaBO M MpPaBO JPYTHX JIIOAEH Ha
OIIINOKH;
- pPa3BHBATh CIIOCOOHOCTH MOHMMATh MHP C TIO3UIINN
JPYTOro 4eJI0BeKa;
OK 07. B o01acTH 3K010THYECKOT0 BOCTIUTAHUS: - chopMHpOBaTH  TPEACTABICHUSI: O
ConeiicTBOBaTh - c(hOpPMHPOBAaHHOCTb  JKOJOTHYECKOH  KYJNBTYpPBI, | XUMHYECKOM COCTaBIISIOIIEH
COXpaHCHHUIO IIOHUMAHUEC BJIIMAHUA COIIMAJIBHO-3KOHOMHUYECCKHX eCTeCTBeHHOHay‘IHOﬁ KapTUHBI MHpa, POJIU
OKpy>Karouiei MIPOLIECCOB Ha COCTOSIHUE MPUPOJIHOMN U COLMAILHOM Cpelibl, | XUMHUM B TMO3HAHWUW SBJICHUM NpUPOABI, B
cpepl, OCO3HaHHE  TJIO0AJBHOIO  XapakTepa  OJKOJOIMYECKHX | ()OPMHUPOBAHUM MBIIUICHHS W  KYJIBTYDBI
pecypcocOepexeHn | mpodiem; JIUIHOCTH, ee (G yHKIIMOHATBHON
10, MPUMECHATDH - TIJIaHUPOBAHUEC u OCYIIECTBJICHUE HeﬁCTBHﬁ B rpaMOTHOCTH, HeO6XOI[PIMOﬁ U1 peHICHUSA
3HaHMA 00 OKpYXKaloIIeH cpeJie Ha OCHOBE 3HAHMS IeJIed YCTOWYMBOrO | MPaKkTHYECKUX 3aJad W OKOJOTHYECKH
W3MEHEHUN Pa3BUTHS YEIIOBEYECTBA; 00OCHOBaHHOTO OTHOIICHHS K CBOEMY
KJIMMara, aKTMBHOE HETPHATHE JeHCTBHH, NPHUHOCAIIMX BpeX | 370POBBIO U IIPUPOIHOM Cpee;
TIPUHIUIIE] OKpYyKalolei cpeze; - yMeTh cOOMIOAaTh MpPaBHIa KOJOTHUECKH
6epexIIMBOTO - yMeHHe MPOTHO3MPOBATH HeOlaronpuaTHeIE | [eJIeco00pa3sHOTO IOBEACHHUS B OBITY W
MPOU3BOJICTBA, 9KOJIOTMYECKHE TIOCJICACTBHS MIPEANIPUHIMAEMBIX | TPYIOBOH JIeSITeIILHOCTH B Lesnsx
3G HEKTHBHO JIeCTBUI, MPEOTBPAIIATh UX; COXPaHEHUS CBOETO 3JI0POBbS U
JIeHICTBOBATH B - paclMpeHue OIbITa JESTEIbHOCTH OKOJIOTMUYECKOH | OKpyXKarolieu IIPUPOJHOMN cpensl,
II]:’)e?:]?»I)I‘IaI‘/’IHbIX HalpaBJICHHOCTHU; YUYUTBIBATH OIIaCHOCThb BO3I[€I71CTBPI$[ Ha
CUTyalusiax - OBJIaACHUC HAaBBIKAMH y‘Ie6HO-HCCHeHOBaTeHLCKOﬁ, JKUBBIC OPTaHU3MBI ONPCACICHHBIX BCUICCTB,
MPOEKTHOH U COLMANIbHOM JeTeIbHOCTH; MIOHMMAsi CMBICH TIOKa3aTels MpeaeabHON
I[OHyCTI/IMOI\/’I KOHIICHTpAIun
K 3 VYBepeHHO OPHEHTHPOBATHCS B CYHIECTBYIOIIEM HaOope | YMeHusn:
IU(POBBIX CEPBHCOB ¥ HWHCTPYMEHTOB ISl DEIICHHs | HUCIIOJb30BaTh CIICIMAIBHBIE NPUIOKECHUS U
pasNMYHbIX  MeJarorudeckux  3ajgad 00pa3oBaHMsl | CEPBUCHI  JUIl  CO3JAHHs  DJIEKTPOHHBIX
o0y4aromuxcs 00pa3oBaTeNbHBIX pecypcos, TECTOB,
ONPOCOB,  KPOCCBOPAOB,  HMH(OTrpaduKy,
BPEMEHHBIX OCEH, BHJECOPOJMKOB U BeO-
nopt¢oino;
C03/1aBaTh BH3YaJIbHO rpaMOTHBIE
MaTepualibl;
OCYUIECTBJISATh IIOUCK 3¢ EeKTUBHBIX




yueOHBIX pecypcoB IS peleHus
Mearormyeckux 3a1ay;

3Hanusa:

CICHHATBHBIC TPHIOKCHUS M CEPBUCHI IS
CO3/aHUs DIIEKTPOHHBIX 00pa30BaTEIbHBIX
pPECypCOB, TECTOB, OMPOCOB, KPOCCBOPIOB,

nndorpapuxw, BPEMEHHBIX ocetf,
BUJICOPOJINKOB ¥ BeO-NOPTHOIIHO.
K 13 TBopueckn WUCIONB30BaTh LU(PPOBBIE TEXHOJOTHUH JUIA | YMEHUs:

peuieHus yqe6H1,1x 3aJa4, B pa3JIMYHbIX KOHTCKCTAaX, B TOM
qucjic jid  OopraHusaluru HpOGKTHOﬁ JACATCIbHOCTHU
06yqa}01u1/1xc5{ C IIOMOILIBIO III/I(l)pOBI)IX CCPBUCOB.

UCITIOJIb30BaTh  OHJIAHH-MHCTPYMEHTHI  JJIs
BHEJIPCHHUS COBPEMEHHBIX IMEAarOrHYCCKIX
MPAKTUK: TIEPEBEPHYTHIN KIacc, CMEIIaHHOE
0o0yueHue, MOOMILHOE 00YUCHHUE, TPOSKTHOE
oOydeHne u.T.1.

MPUMEHSThH B o0pa3oBaresnbHOI
NESTeNTPHOCTH BHIeopenakTopsl (Movavi),
KOHCTPYKTOPBI JUIS CO3[aHusl BeO-KBECTOB,
BUPTYQJIbHBIC  [TOCKH, IUIATQOPMBI ISt
MPOCKTUPOBAHKS WHTEPAKTUBHBIX YYECOHBIX
marepuanoB (iSpring), renepatopbl QR-
KOJ1a;

pa3pabartbIBaTh y4eOHO-METOTUUCCKUE
MaTepuaibl, BHKTOPHHBI, KPOCCBOPABI C
TOMOIIBIO OHJIAH-CEPBUCOB JUTSt
MPOBEJICHUSI y4eOHOT0 3aHATHSI.

3Hanusn:

pecypcbl  defeparbHBIX U PErHOHAIBHBIX
00pa3oBaTEeNbHBIX MOPTaJIOB JUTS
OpraHu3aliy  MPOCKTHOH  JAEATeIbHOCTH
o0yJaromuxcs;

uudpoBeie pecypchl AN CO3/MaHHS  BeO-
KBECTOB, TECTOBBIX pPabOT, BUKTOPHH,
KPOCCBOPJIOB, MAMSTOK U T.J1.

MOHATUS  BeO-KBECTa,  aJrOPUTM  €rO
pa3paboTku, THUIIOBYIO CTPYKTYPY
00pazoBaTenbHOro BeO-KBecTa.

moustuss QR koma, ero (QyHKIHOHAT,
BO3MOXXHOCTH  HUCIOJIb30BaHMs, OHJIANH-
reHepaTopbl KOJIa.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIGHOM JUCIIUTLIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUTIJIMHBI 58
B T.4.

OcHoBHOE coep:kaHue 58
B T. U.:

TEOPETHYECKOE 00yUueHre 36
MPAKTUYECKHUE 3aHATUS 22
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHue 6
NMPUKJIAJTHOT0 MOYJIAA)

B T. U.:

TEopeTHYecKoe 00yJIeHne 2
MPAKTUYECKHE 3aHITHS 4
KourpoasHas paéora 6
IMpome:kyTounasi arrectanus (1uddepeHIIPOBAHHDBIN 3a4eT) 2




2.2. TemaTu4eckui IJIaH U coAepKaHUe Y4eOHON TMCHUIIIHHBI « XUMHUSD)
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HaumeHnoBanue Conep:xanue yueOHOro MaTepuasia (0CHOBHOE U MPodecCHOHATbHO-OPHMEHTHPOBAHHOE), 1a00paTOpPHbIE U OB BeM YaCOB dopmupyemble
pa3fiesioB U TeM NpaKTHYeCKHe 3aHATHUS, MPUKJIATHON MOIYIb KOMIIeTEHIIMH
1 2 3 4

OcHOBHOE coep:KaHHe 58
Pa3nen 1. OcHoOBBI CTPOEHNS BelIeCTBA 5
Tema 1.1. OcHoOBHOe coJep:KaHue 3 OK 01
Crpoenne atoMoB Teopernyeckoe o0ydeHue 1
XUMHUYCCKHUX
3JIEMEHTOB U CoBpeMeHHast MOJICNb CTpOcHUs aToMa. CUMBOJIMYCCKHI S3bIK XUMUU., XUMAYCCKHN JIEMEHT. DJICKTPOHHAS KOH(DUTYpaLUs
npupoaa aroMa. Kiaccudukarims XHMAYECKUX IIEMEHTOB (S-, P-, d-3memMenTs). BaneHTHbIC 37eKTPpOHBI. BaleHTHOCT. DIeKTpOHHAS 1
XUMUYECKOM CBSI3U MPUPOAA XUMHUYECKOH CBSI3U. DIEKTPOOTPUIIATEIEHOCTE. BHUIBI XUMIUECKOW CBSI3M (KOBaJICHTHAs, MOHHAS, METaJLTHIeCcKasl,

BOJIOPOIHAS) ¥ CITOCOOBI ee 00pa30BaHMUs

IpakTuyeckue 3aHATHS 2

Pemienne 3amaHuii Ha HCHOJB30BAaHUE XUMUYECKOW CHMBOJIMKM W HAa3BaHUM COEIMHEHUII 1O HOMEHKJIAType

MEXIYHApOJHOTO CO03a TEOPETHYCCKON M MPHKIAJHOW XUMHUH W TPHBHUAJIBHBIX HA3BaHWH IJIS COCTaBICHUS XUMHUYECKHAX

(hopMyn IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CYTb(GHUIOB, THAPHIOB WU T.II.) U APYTUX HEOPTaHMYECKUX COCAMHCHUM 2

OTENbHBIX KIACCOB.

[IpakTryeckue 3amaHus Ha YCTAaHOBICHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKUX 3JIEMEHTOB U TMEPUOTUYECKUM

W3MEHECHHEM CBOMCTB XMMHUYECKHX JIEMEHTOB M UX COCTUHECHUI B COOTBETCTBUH C MOJ0KeHHeM [leprondeckoil CHCTEMEL.
Tema 1.2. OcHOBHOE coJep:KaHHE 2 OK 01
Iepuoandeckuii IpakTHyecKue 3aHsATHS 2 OK 02
3aKOH U Ta0ianmna —
JIU. Menzeneera Ilepuonuueckas cucreMa XUMHYECKUX 3HeM6HT9B J.N. Menneneepa. ®usnueckuii cmpica [lepuoaunueckoro 3akona J[. 1.

MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX

BEILIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUUECKOro 31emeHTa B [lepuoanueckoii cucteme. MupoBo33peHyeckoe u

HayuyHoe 3HaueHue [lepuonndeckoro 3akoHa [I.1. Menzaeneesa. [Iporaossr /.. MenneneeBa. OTKpBITHE HOBBIX 2

XUMHYECKHUX IJICMEHTOB.

Perrenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUHN HA XapaKTepU3allui0 XUMUIECKUX DJIEMEHTOB

«MeTtamyeckue / HeMETaJUTMIECKIE CBOUCTBA, JIEKTPOOTPHLIATEIFHOCTh XUMHIESCKHIX 3JIEMEHTOB B COOTBETCTBHH C HX

3JIEKTPOHHBIM CTPOEHUEM U IOJIOKEHHEM B IEPUOAMUYECKON crcTeMe XuMuueckux snemeHToB .M. MenneneeBay
Pasnen 2. XumMuueckune peakuuu 8
Tema 2.1. Tunst OcHOBHOe cofiep:kanue 4 OK 01
XUMHUYECKHUX peaKlnii

Teopernueckoe o0yueHne 2
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Knaccudukaius v TUIIBI XAMHUYECKUX PEAKIUil ¢ y9acTHEM HEOpPraHUUeCKUX BernecTB. COCTaBlIcHUE YPAaBHCHUHN PEaKIUid
COCIMHEHU S, PA3JIOKEHIS, 3aMEIIeHIsI, 0OMEHa, B T.4. PeaKIUil TOPEHHS, OKHCICHUI-BOCCTAHOBICHUS.

YpaBHEHUsI OKHCIEHUSI-BOCCTaHOBIEHNUS. CTeneHp oknucieHnss. OKUCIUTENb U BOCCTaHOBUTEb. COCTaBICHUE U 2

YpaBHHMBaHHE OKHCIIMTEIFHO-BOCCTAHOBUTENIBHBIX PEAKINi METOAOM AIIEKTPOHHOTO OanaHca. OKHUCIUTENbHO-

BOCCTaHOBUTEIbHBIE PEAKIINH B IPUPOJIE, TPON3BOJCTBEHHBIX IIPOIECCAX U KU3HEACATEILHOCTH OPraHIM3MOB

IIpakTHyeckune 3aHATHS 2

W3yyeHne KONMYECTBEHHBIX OTHOIICHHH B XUMHU. OCHOBHBIC KOJIMYECTBEHHbIE 3aKOHBI B XHMHH W PacueThl II0

YpaBHEHHSIM XMMUYECKHX peakiuid. Moib Kak eAWHHIA KOJIMYecTBa BemiecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHHS 2

Macchl ¥ SHeprud. 3akoH ABoranpo. MosipHblii 06beM ra3oB. OTHOCHTENBHAS INIOTHOCTH Ta30B. PacueTsl mo ypaBHEHUSIM

XMMHUYECKHUX PEAKIIH C NCII0JIb30BAHNEM MAcCChl, 00beMa (HOPMAIBbHBIC YCIOBHS) T'a30B, KOJMIECCTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJep:KaHue 4 OK 01
DJICKTPOHTHIECKs . | Teoperuueckoe o0yuenue 2 OK 04
JIICCOLMANUS 1 HOHHBIN
oOMeH Teopust »nekTponmTHYECKOW aucconnanud. MOHBL. DIEKTPONWTHI, HEIICKTPOIMTH. Peakumum WMOHHOrO oOMeHa.

CocraBiieHne peakiuii HFOHHOTO OOMEeHa ITyTeM COCTaBJICHHsI UX HOJHBIX U COKPAIIEHHbIX HOHHBIX ypaBHeHuil. KucnoTtHo- 2

OCHOBHbIE PEaKIiH. 3a/laHKsl Ha COCTABJICHHE HOHHBIX PEeaKIUi
KontpoabsHasi padora 1 |CrpoeHne BemecTBa 1 XUMHYECKHE PEaKIiy 2
Pa3gen 3. CTpoeHue U CBOHCTBA HEOPTAHHYECKUX BelIECTB 14
Tema 3.1. OcHOBHOE cojiep:KaHue 4 OK 01
Knaccuduxanmus, Teopernueckoe o0yueHue 2 OK 02
HOMCHKJIaTypa 1 [Tpeamer Heopranuyeckoit xumun. Kinaccudukaiys HeopraHnueckux BelecTs. [IpocThie U ClIOXKHBIE BeleCTBa.
CTpOCHUE OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KUCIOTHI, COJIM). B3aMMOCBS3b HEOPTaHMUECKHUX BEIIECTB.
HCOPraHMHCCKIX ArperaTHble cOCTOSTHHA BeriecTBa. Kpucrammnueckue u amMmopgHbIe BeliecTBa. THIIBI KPUCTAJUINIECKUX PEIIETOK 2
BelliecTs (aroMHast, MOJIEKYJIIpHAs, HOHHAS, METAJUTNYECKast). 3aBUCUMOCTh (DU3NUECKUX CBOWCTB BEIECTBA OT THIIA

KPHUCTAJUTMYECKOH penIeTky. 3aBUCHMOCTh XUMHYECKOH aKTHBHOCTH BEILIECTB OT B2 XUMHYECKON CBSI3H U THIIA

KpHUCTAJUTNYeCcKOi peneTky. [IpuanHbl MHOTOOOpa3Hs BeecTB

IIpakTHyeckune 3aHATHUS 2

I/IsyquHe HOMCHKJIaTYPbl HCOPraHNMYCCKUX BEIICCTB: HA3BAHNUEC BEIIECCTBA UCXOOAA U3 UX XUMHYECKOH (I)OpMyJ'IBI nin

COCTaBJIGHUE XUMHYECKOH (hOPMYIIBI KCXO/Is M3 Ha3BaHus BeuiecTBa o MexayHapoauoii (MIOIMAK) winu TpuBraipHON

HOMEHKJIaType.

Pemenne npakTW4eckWx 3aJaHUil MO KiIacCH(UKAMH, HOMEHKJIAType W XUMHYECKHM (QOpMysiaM HEeOpraHMYeCKHX 2

BEILECTB PA3IMYHBIX KJIAcCOB (YrapHBIH Ta3, YIIEKHUCIBIA Ta3, aMMHaK, TallleHas U3BECThb, HETallleHasl M3BECTh, MTUTHEBAs

COJIa ¥ IPYT'HX): Ha3bIBaTh U COCTABIIATH (DOPMYIIBI XUMHYECKUX BEIIECTB, ONPECIATH IPHHA/IIEKHOCTD K KIIaccy.

Hcrounnku xumudeckoit nHdopmanuu (cpecTB MaccoBoi nH(opmanuy, cetb ViHtepHeT u npyrue). [lonck napopmannu

110 Ha3BaHMSM, HAEHTH(HUKATOpaM, CTPYKTYPHBIM (hopMysam
Tema 3.2. dusuxo- OcHOBHOe cofiep:kaHue OK 01
XMMHYECKHE CBOWMCTBA 10 OK 02
HEOPraHUYECKUX
BCILECTB TeopeTnueckoe o0yueHue 6
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Mertanner. O0mue Qu3MUecKne M XUMHYECKHE CBOHCTBa MeTauioB. CrocoOwl momydeHHs. 3HAUCHHE METauIOB H

HEMETAJIOB B NIPHUPOJAE M KHU3HEACATEIHHOCTH YEJIOBEKa M Oprann3MoB. Kopposus MeTamioB: BHIBI KOPPO3HH, CIIOCOOBI 2
3aLUTHl METAUIOB OT KOPPO3UH
Hemerammer. O0mue Gpusndeckne 1 XUMUIECKHE CBOMCTBA HEMETAILIOB. TUNHYHbBIe cBoKicTBa HeMeTawioB [V— VII rpymm. 2
Knaccudukanus u HOMEHKIaTypa coeAMHeHNI HemeTayuioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPHPOJIE
XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJIEH | Ap.). 5
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COEAMHEHHH, BBICIINX OKCHJIOB U THAPOKCH/IOB
IpakTHnyeckue 3aHATHSA 2
CocraBneHne ypaBHEHHH XMMHYECKHX PEAKIMH C Y9aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHWYECKUX BEIIECTB: METAJUIOB U
HEMETAJVIOB; OKCHIOB METaJUIOB, HEMETAJIOB M aM(OTEpPHBIX 3JEMEHTOB; HEOPraHWYECKHX KHCJIOT, OCHOBaHUH H
aM(OTEpHBIX THPOKCUIOB; HEOPTAaHUYECKHX COJIeH, XapaKTepU3YIOLIUX UX CBOMCTBA. 2
PemieHne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMil Ha CBOWCTBA, COCTaB, IMOJy4YeHHEe M Oe3omacHoe
HCIIOJIb30BaHNE BXKHEHIINX HEOPTaHUUECKUX BEIIECTB B OBITY M MPAKTHUECKOM HEATENbHOCTH YeIOBEKa
Kontpoabnast padora 2 | CBONiCTBa HEOPraHUYECKUX BEIIECTB 2
Paspgen 4. CTpoeHue U CBOHCTBA OPraHHYECKHX BellecTB 18
Tema 4.1. OcHOBHOE coJep:KaHue 4 OK 01
Knaccuduxanmus, Teoperuueckoe o0yueHue 2
CTPOCHHE U IlosiBneHue u pa3BUTHE OPraHUUECKOW XUMUH Kak Hayku. I[Ipenmer oprannueckoi xumun. Mecto 1 3HaueHHe
HOMCHKIIATypa OpraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OPTaHM9ECKUX BCIICCTE | XpiMuyeckoe CTPOSHHUE KaK MOPSIIOK COCTMHEHHS aTOMOB B MOJICKYJIE COTJIACHO UX BaJeHTHOCTH. OCHOBHBIC MOJOXKEHHS
TEOpPUHN XUMHUYECKOIO CTPOEHMSI OpraHH4YecKux coequHeHuil A.M. BbyrtnepoBa. VYriiepoIHBIA CKEJNET OpraHu4ecKou
MOJIEKYJIbl. 3aBUCIMOCTh CBOWCTB BEIECTB OT XMMUYECKOTO CTPOCHUSI MOJIEKYJI. Mi3oMepusi 1 U30MEpBHI. 2
[MonsTme o QyHkuuoHanepHOM rTpynme. Pamukan. IIpuHIUMNBl  KiIacCH(UKAIUK — OPraHUYECKHX  COCIMHEHHH.
MesknyHapotHass HOMEHKJIATypa 1 MPUHINIBI HOMEHKIIATYPhl OPraHMYeCcKuX coequHeHui. [ToHsTHe 00 a3oTcomepx ammx
COEJMHEHUSIX, OWOJIOTMYECKHM AaKTHBHBIX BeNIECTBaX (YIJI€BOAAx, XHpaX, Oenkax © Jp.), BBICOKOMOJIEKYJISPHBIX
COEJMHEHUIX (MOHOMED, ITOJIMMED, CTPYKTYpHOE 3BE€HO)
IIpakTHyeckue 3aHATHSA 2
HoMmeHnknaTtypa OpraHMYeCKHX COEAMHEHHH OTAENbHBIX KIIAacCOB (HACHIIICHHBIC, HEHACBHIIICHHBIE M apoMaTHYecKHe
YIJIEBOJOPO/IbI, CHMPTHL, (DEHOJNBI, aNbAETHIbI, KETOHbI, KapOOHOBbIe KuCIOTBI M Jp.) CocraBieHHE IOJHBIX |
COKpAIIEHHBIX CTPYKTYPHBIX (OPMYST OpPraHMYECKHX BEIIECTB OTAENbHBIX KJIAcCOB, MCIHOJNB3Ys MX Ha3BaHHUA 110 2
CHCTEMaTHYeCKOH ¥ TPHUBHMAJIBHON HOMEHKJIAType (STHIICH, aleTHWJICH, IIHIEpHH, (eHoN, (OpMalbIeTHA, yKCyCHas
KUCJIOTa, TIUIMH). PacueTsl npocreiinieii popMyIbl OpraHudecKoi MOJICKYJIbI, HCXOsI U3 3JIEMEHTHOT0 cocTasa (B %)
Tema 4.2. CBoiicTBa OcHOBHOe cojiep:KaHue 9 OK 01
OpraHUYeCcKuX OK 02

TeopeTuquRoe 06y‘leHl/le
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COEIMHEHU I

OIBUKO-XUMUYECKHE CBOWCTBA OPTAaHWYCCKUX COCAWHEHWH OTHENBHBIX KIIACCOB (OCOOCHHOCTH KIACCHUKAINA U
HOMEHKJIATYpBl BHYTPH KJIACCa; TOMOJIOTHUYECKHH pAl U o0mas hopMyia; n3oMepust; GU3NIecKue CBOHCTBA; XUMUUECKUE
CBOWCTBA; CIIOCOOBI MOTYUYCHHS):

— MpeenbHbIe YIIEBOAOPOIb! (ANIKaHbl M LUKIOANKAaHbI). ['opeHne MeTaHa Kak OJAMH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B
MPOMBIIIICHHOCTH U ObITY. CBOWMCTBA MPUPOTHBIX YIIIEBOJIOPOI0B, HAXOXKICHUE B MMPUPOJIC U IPUMCHEHHUE aJTKAHOB;

— HempenebHble (ANKEHBI, aJKUHBI U aJIKaIMEHbl) U apOMAaTUYECKUE YTIeBOJOPOAbL. ['opeHre aleTusaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB

— KUCIIOPOJCOCPIKAIINE COSAUHCHUS (CTUPTHI U (DEHOIIBI, KAPOOHOBBIC KUCIOTHI U 3(PUPHI, albIETUIBl U KETOHBI, JKUPEI,
yraeBozbl). [lpakTHueckoe TNPUMECHECHUE OTHICHIVIMKONSA, TIKIEepuHa, QeHona. [Ipumenenue ¢opmanbaeruna,
areTaibIernaa, YKCYCHOH KHCIOTHL. MBIIa KaK COJH BBICIIHX KapOOHOBBIX KHCIIOT. Moomne CBOCTBAa MbIIa

— a30TcoJiepXKallie COeTUHEHNS (aMUHBI 1 aMUHOKHUCIIOTHI, 6eskn). BricokoMonekynspHble COeTUHEHUS (CHHTETHYECKUE U
Ounonornyecku-akTUBHEIE). MoHOMeEp, mMoiIMMep, CTPYKTypHOe 3BeHO. Ilommmepusanust STHICHA Kak OCHOBHOC
HaIpaBJIeHUE €TO HUCTIOIb30BAHMS.

I'eHeTnyecKast CBSI3b MEXIY KJIACCAMH OPTaHWIECKUX COCTMHEHUN

IIpakTnyeckue 3aHATHSA

I/I3yqu1/Ie CBOICTB OpPraHnv4CCKUuX COC,I[I/IHGHI/Iﬁ OTACJIBHBIX KJIAaCCOB (TpI/IBI/IaHLHaﬂ n MCEXKAYyHapoJHass HOMCHKJIATypa,
XUMHUYCCKUC CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘ICHI/ISI)Z peacIbHbIC (aJ'IKaHBI u LII/II(J'IOEU'IKEIHLI), HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U
aJ'IKaZ[I/IeHLI) 1 apOMATUYCCKHUC YITICBOAOPOABI, CIIMPTHI U q)CHOJ'IBI, Kap6OHOBLIe KHUCJIOTBI U 3(1)I/IpBI, AJIbACTUABI U KETOHBI,
aMHWHbI U aMHUHOKHUCJIOTBI, BBICOKOMOJICKYJISIPHBIC COCANHCHUS. 3amaHusg Ha COCTaBIICHUE ypaBHeHI/Iﬁ XUMHNYCCKUX peaKum‘/'I
C Y4aCTHUCM OPraHNYCCKUX BCHICCTB HA OCHOBAHUHN HMX COCTABa U CTPOCHUS

CocraBieHHE CXeM peakiuid (B TOM YUCIIE IO MPEII0KESHHBIM [IEMOYKaM HPEBPALICHAN ), XapaKTePU3yIOINX XUMHICCKIE
CBOWCTBAa OPTraHMYECKUX COCAMHEHWHA OTACIBHBIX KIACCOB, CIMOCOOBI WX IIONy4YeHHWS M Ha3BaHHE OPTaHMYCCKHUX
COEIMHEHU 110 TPUBUAIBbHOW MM MEXAYHAPOJHON CUCTEMATUYECKO HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUd HAa CBOMCTBA OpPraHMYECKUX COEAMHEHUN OTAENIbHBIX
KJIaCcCOB

OK 04

Tema 4.3.
Wnentudukams
OpraHUYECKHX BEIIECTB,
WX 3HAYEHHUC U
IIpUMEeHEeHHE B OBITOBON
1 TIPOU3BOACTBEHHOU
JIeSITEILHOCTH YEJIOBEKA

OcHoBHoOe cojepkaHue

TeopeaneCKoe oﬁyqe}me

Bruooprannyeckue coenuHeHus. [IpuMeHeHne u Onojormueckasl poib yrieBogoB. OKHCIIEHHE YTIEBOAOB — MCTOYHHMK
9HEPrUM JKUBBIX OpraHu3smMoB. OOnacTh mHpuUMEHEHHs aMUHOKHCIOT. [IpeBparieHus OJNKOB NHINM B OpraHU3Me.
Buonornueckue ¢ynkunu GenkoB. bruonornueckue ¢pyHKIUM XHUPOB. Ponb opraHnvyeckod XMMUHU B PEIICHUH NPOOIIEM
MUIIEBOH Oe30macHoCTH

Ponp opranmueckoil XMMUM B PEUMICHUH TPOOJEM DHEPTreTHUECKONW 0e30MacHOCTH, B Pa3BUTHUH MEIWIIMHBI, CO3JaHUN
HOBBIX MaTEpHajOB, HOBBIX MCTOYHHKOB DHEPTHH (aIbTEePHATUBHBICE UCTOYHHUKHU dHEepruu). OmacHOCTh BO3ACHCTBHS Ha
KUBBIE OPTaHU3MbI OPTaHUIECKUX BEUIECTB OTACIBHBIX KJIACCOB (YTIIEBOIOPOIBI, CIIUPTHI, (DEHOJIBI, XJIOPOPTAaHUIECKUE
MIPOU3BOHBIE, AIBJETHIIBI U AP.), CMBICI TTOKA3aTeIIs MPEeAEIbHO JOMYCTUMON KOHIICHTPAITTH

KonTtponbnas padora 3

CrpyKkTypa 1 CBOMCTBA OPTaHUYECKHUX BEIICCTB

OK 01
OK 02
OK 04

Pazpgen 5.

Kuneruueckue u TEPMOAUHAMHUYICCKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKUX peaxum‘i
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CkopocTh xuMH4eckuXx | OCHOBHOe coJep:KaHue OK 01
peakuui. OK 02
Xumudeckoe Teopernueckoe o0y4yeHue
paBHOBCCHC CKOpOCTh pEaKIMH, €€ 3aBHCHMOCTh OT PA3IHMYHBIX (DAKTOPOB: NPHPOIBI PEArHpYIONINX BENIECTB, KOHIEHTPAIHH
pearupyrommx BEIIECTB, TEMIEPATYpbl M IUIOMAAN PEaKIMOHHON moBepxHOCTH. TemmoBble 3(PQEKTh XHMHUUECKHX
peaxiuid. OK30- U SHIOTEPMUUECKUE, PEAKIIHN.
OO6pariMocTh peakiuid. XUMHUUECKOe paBHOBECHE U €T0 CMEIEHUE 10/ JeICTBUEM Pa3IMYHbIX (PaKTOPOB (KOHLEHTPALHS
peareHTOB WJIM MHPOAYKTOB peakiUW, NaBJIeHHe, TeMIepaTypa) A CO3JaHHs ONTHUMAJbHBIX YCIOBHH IpOTEKaHUS
xumudeckux npoueccon. IIpunnun Jle [larense
IIpakTHyeckne 3aHATHSA OK 01
Pemenue MMPaKTUKO-OPHUCHTUPOBAHHBIX 3a11aH1/1171 Ha aHaJIu3 (baKTOpOB, BJIMAIOMINX HAa U3MCHCHHUE CKOPOCTU XHUMHYECKOH OK 02
peakuyu, B T.4. C IMO3MIHMHA JKOJOTMYECKH IEeJIeCO0O0Pa3HOro MOBEACHUS B OBITY W TPYJOBOW NESTENBHOCTH B LIEIAX
COXPaHEHHMs CBOETO 340POBbS M OKPYXKAIOIIEH MPUPOIHON CpeIbl.
Pemmenne nmpakTHKO-OPUEHTHPOBAHHBIX 3aaHNK Ha npuMeHeHne npuHnumna Jle-Illarense s HaxX0XKICHUS HaNpaBlICHUS
CMEIICHNS PAaBHOBECHS XUMHIECKOW PEakIM U aHaIn3 (akTOpOB, BIMAIONINX HA CMEHICHHE XUMHYECKOTO PABHOBECHS
Pazgen 6. PacTBOpBI
Tema 6.1. OcHOBHOE coJep:KaHHe OK 01
Towsrue o pactsopax Teoperuueckoe o0y4eHmne OK 02
OK 07
PactBopenne kak ¢usuko-xumudeckuii mporecc. PactBopsl. CriocoObl NPUTrOTOBJICHUS PacTBOPOB. PacTBOpUMOCTS.
MaccoBast 10511 PacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTens MPEeAeldbHO JOMYCTHMMOM KOHIIGHTPAaLlMd M €ro
HCTIOJIb30BaHHUE B OLIEHKE 3KOJOTMYeCcKoi 0€30IacHOCTH.
IIpaBuna SKOIOTHUECKH II€JIECOO0PAa3HOT0 MOBEIEHHS B OBITY W TPYIOBOH NEATENFHOCTH B LIEISIX COXPAHEHHS CBOETO
37I0POBbBSI M OKPY’Karollel IPHPOHON CpPeJIbl; ONAaCHOCTh BO3/ICHCTBHS Ha )KUBBIE OPIaHU3MBI OIPE/ICIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX DPACUCTHBIX 3aJ@aHWH HAa  pacTBOPHI, MHCIOJNB3yeMble B  OBITOBOH U
MIPOM3BOJICTBEHHOH IEATEIILHOCTH YeJIOBEKa
[IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coiep:KaHNe NPUKJIATHOTO MOAYJIs1)
Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeJIbHOCTH YeJI10BeKa OK 01
Xumus B ObITy 1 5 OCHOBHOE coiepKaHue 8§ 8421
IIPOU3BOJICTBEHHOM
JeSATENPHOCTH Teopernuyeckoe o0yueHue OK 07
JeIOBEKa Hogeiimne nocTikeHns XMMUYECKOH HayKW M XUMHUYECKOW TEXHOJOTWH. Poib XMMHMM B 00eCHeYeHHH 3KOJIOTHYECKOMH, 1K3
9HEPreTHYeCcKON U MUIIEBOI OE301acCHOCTH, pa3BUTHN MeIUIMHBL. [IpaBnia nmoncka M aHanM3a XMMHUUECKOH MHGOpMaLuu K13

U3 pa3IMuHBIX HICTOYHHUKOB (Hay4yHas M ydeOHO-Hay4YHas JIMTEpaTypa, CpeJicTBa MaccoBoil nHpopmanuy, cets MHTEpHET)

HpaRaneCKne 3aAaHATHUHHA

[lonck m aHanM3 KeWCOB O NPUMEHEHWM XMMHMYECKHX BELIECTB M TEXHOJOIWH C ydyeToM Oyaymied mpodeccHoHaIbHON
JESTeTPHOCTH MO0 TeMaM: BaKHEHIIWE CTPOUTENBHBIC MaTepHaibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepHaJIbl JJIsl JJIEKTPOHHUKH, HAHOMAaTepUalbl, TEKCTWIBHBIE BOJIOKHA, NCTOYHUKH 3HEPTHUH, OPTaHHYECKHE U
MUHEpaJIbHBIE YI0OpEHMs, JIEKapCTBEHHBIE BENECTBA, OBITOBAS XMMHUSI.
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3ammra: [IpeacraBienne pe3yabTaToOB pelIeHHs KeWcoB B (hopMe MHHHU-IOKIIAIA C TIPE3eHTALNEH

IIpomexyToyHast aTTecTanMsa M0 AUCHHUILINHE (AU(PepeHUMPOBAHHBIN 3a4eT)

Bcero

58
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCIATLIAH

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecreYeHHI0
s peanuzanuu MporpaMMbl AUCHMILIUHBL MPEAYCMOTPEHBI CIIEAYIONIUE ClieluaibHbIe
NOMEIICHUS: YIeOHBIN KaOUHET.

O6opynoBanue y4eOHOr0 KaOMHeTAa: KOJUICKIIUU MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIIH
KOJUJICKIIMH TIOJIMMEPOB; KOJUIEKIIMSI TOPHBIX MOPOJ, U MUHEPAJIOB, HU(POBEIE 00pazoBaTeIbHbIE
pecypchl.

Texnuveckue cpeacrBa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAMHU BOCIPOU3BENEHUS
3BYyKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMENITHAS TOCKA.

3.2. UnopmannonHoe odecneyeHne peaau3amun NporpaMmmbl
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEJIbHOM

JUTEepaTypbl

OcHoBHas JiMTeparypa:

1. Xumus 10, 11 KJIacc. lNabpuensin 0.C., OctpoymoB
N.I"., CnagkoB C.A. — Mocksa: [IpocBemienue, 2022.
2. Xumust. 3amavHuK: ydeOHOE TOcOoOWe Uil CpeaHero MpodeCCHOHATBHOTO

obpazoBanus / 0. A. JlebeneB [u ap.]; mox obmeit pemakuuer I'. H. ®aneeBa. — Mockaa:
WznarensctBo KOpaiit, 2020.

3. Xumusi: y4eOHMK Ui cpeaHero mnpodeccHoHambHOro obpasoBaHwst /
1O. A. JleGeneB, I'. H. ®aneeB, A.M.'ony6es, B. H.IllanmoBam; mom oOmiei penakmuen
I'. H. ®ageeBa. — 2-¢ uz ., nepepad. u gon. — Mocksa: M3narenscTBo FOpaiit, 2020.

JonotHUTE/ILHAS JIUTEpPATypa:

1. MapteiHoBa, T.B. Xwmus: y4eOHMK ¥ TNPAKTUKYM JUIS  CPEIHETrO
npodeccuonansHoro oopazosanus / T. B. Mapteinosa, . B. Apramonosa, E. b. 'onyHoB ; on
obmeit pemakiueit T. B. MapteiHOBOW. — 2-¢ 3., ucnp. U aon. — Mocksa : M3marenscTBo
IOpaiit, 2020.

HNuTepHer-pecypcesnl:
. www. krugosvet.ru /ynuBepcanbHas sHIMKIoneAus «Kpyrocsery/
. http:// sciteclibrary.ru /HaydHO-TexHHYecKas OnOIMoTEKa/
. www.auditorium.ru /0ubanorexa HHCTUTYTa «OTKPBITOE 00IIECTBOY/
. www. interneturok. ru («Buaeoypoku 1o npeameram IIKOJIbHOW IPOTrpaMMBbI»).
. Www. chemistry-chemists. com/ index. html (;iekTpoHHBIH XypHaT «XUMHUKH U XUMHES»).
. www. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbIN CAUT AJS MIKOILHUKOBY).
. www.alhimikov.net (O6pa3oBaTenbHBIN CAUT /TSI IKOJIBHUKOB).
. www.chem.msu. su (OnekTpoHHas OMOIHMOTEKa 10 XUMHUH ).
10. www. hvsh. ru (xypHan «XuMus B HIKOJIE»).
11. www.hij.ru (xypHan «XUMHUs U )KU3HBY).
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOJIB U OLCHKa pPE3yJIbTAaTOB O6y‘-ICHI/ISI OCYHICCTBJIACTCA MPCIIOAABaATCIEM B IHPOLCCCC

3aHATHH,

TECTUPOBAHHUA, a

VHJMBHUIYQJIbHBIX 33JJaHUM, IIPOCKTOB, HCCIICIOBAaHU.

TaxKKC  BbIIIOJTHCHUA O6yLIaIOH_II/IMI/IC${

Neo OK/MK |Moayas/Pa3nen/Tema PesyabTart 00yyeHus THNBI OLIeHOYHBIX MePONPUATHI
I OcHoOBHOE coaepKaHHe
1 Pasaen 1. OCHOBBI ®opmMyIHupoBaThH 0a30BbIE
cTpoenus Bemecrpa | NOHATHS H 32KOHBI XUMUH
1.1 | OKO01 CrpoeHne aToOMOB CocCTaBIATh XUMUIECKUE 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX IIEMEHTOB
XMMHYECKUX (hopMyIIBI COCTUHEHHI B 1 IPUPOJIA XUMUIECKON CBSI3H».
9JIEMEHTOB M IIPHPOJA |COOTBETCTBHHU CO CTECIICHBIO 2. 3aga4n Ha COCTABJICHHE XUMHIECKUX (HOPMYIT
XMMHYECKOH CBS3U OKHCJICHHSI XUMHIECKUX JBYXaTOMHBIX COCITMHEHNH (OKCHIOB, CYIb(GHUIOB,
3JIEMEHTOB, UCXOIS U3 THIPHUIIOB H T.IL.).
BaJICHTHOCTH U 3. 3ajaHus Ha UCMOIb30BaHNE XMMUUECKON
3JIEKTPOOTPULIATEIILHOCTU CHMBOJIMKY Y Ha3BaHUI COETMHEHUH 110
HOMEHKJIaType MeXIyHapOIHOIO CO03a
TEOPETUYECKOU U MPUKIIAJHON XUMHUHU U
TPUBHAIBHBIX Ha3BaHUHU JJIs1 COCTABICHUS
XMUMHUUYECKHX (DOPMYII IByXaTOMHBIX COETMHEHUH
(okcumoB, cynb(hUAOB, THAPUIOB U T.I1.) U APYTHX
HEOPraHUYECKUX COCAMHEHNH OTCIbHBIX KJIACCOB
1.2 | OKO01 [epronndaeckuii 3akoH | Xapakrepu3oBaTh xuMudeckne |1. Tect «MeTammdeckne / HeMETaIUTHICCKIES
OK 02 u Tabmuma J.1. 3JIEMEHTBI B COOTBETCTBHUHU C UX |CBOMCTBA, 3JIEKTPOOTPULIATEABHOCTD U CPOJICTBO K
Menneneena MIOJIOKEHHUEM B MIEPHOANYECKOHN [3JIEKTPOHY XMMHYECKHUX 3JIEMEHTOB B COOTBETCTBHE C
CHCTEME XUMHYECKUX UX 3JICKTPOHHBIM CTPOCHUEM M MOJO0XKEHUEM B
anemeHToB JI.M. MenzeneeBa |meproanMvecKoil cuCTeEME XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBay.
2. IIpaxkTdeckue 3aaHUs HA YCTAHOBJICHUE CBS3H
MEXIY CTPOSHHEM aTOMOB XHMHUYECKUX AJIEMEHTOB 1
MIEPHOANIECKUM N3MEHEHHEM CBOWCTB XMMHUECKHX
9JIEMEHTOB M MX COCJMHEHHH B COOTBETCTBHH C
nonoxxeHneM [lepruoandeckoii cucreme.
3. IIpakTHKO-OpHEHTUPOBAHHBIE TEOPETHIECKHUE
3aJ]aHusl Ha XapaKTepU3aIMi0 XUMHYECKIX
31eMeHTOB: «MeTtamndeckre / HeMeTaUIn4ecKue
CBOWCTBA, MJIEKTPOOTPHULIATENIEHOCT U CPOJICTBO K
3JIEKTPOHY XMMHUYECKHX IEMEHTOB B COOTBETCTBHE C
UX 3JICKTPOHHBIM CTPOCHUEM M TOJ0XKESHUEM B
HNEepUOTUUECKON CHCTEME XUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa»
Pazpen 2. Xapakrepu3zoBaTh THIIbI Kounrpoabnas padora
Xumuueckne XHMHUYECKUX peakuuii «CTpoeHHe BelleCTBa U XHMHYECKHE PeaKIuu»
peakuuu
2.1 | OKO0l Tunsl XUMHUECKUX CocTaBIATh peakuuu 1. 3amaun Ha cocTaBlIeHHE ypPaBHEHUH peakIuil:
OK 04 peakuui COEAVHEHMUS, PA3IOKEHNUS, — COC/IMHCHHS, 3aMCIICHHS, PA3JIOKCHHS, OOMEHA;
oOMeHa, 3aMelIeHus, — OKHCIIMTEINILHO-
OKHCIUTEIbHO- BOCCTaHOBHTEIILHBIX PEAKIUI C HCIOIBb30BaHUEM
BOCCTaHOBHTEIbHBIE PEaKIMM  |METO/a 3JIEKTPOHHOTO OanaHca.
2. 3agauun Ha pacyeT Macchl BENIeCTBA NN 00bEMA
ra30B [0 N3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO U3 yYACTBYIOIIUX B PEAKIINU
BELLECTB; PACYETHI
Macchl (00pEMa, KOTMYECTBa BEIIECTBA) MPOIYKTOB
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Ne OK/MK |Moayas/Pazgen/Tema PesyabTaTt 00y4enns THNBI OLIEHOYHBIX MEPONPHATHIA
PEaKITIH, €CIIN OJHO U3 BEIIECTB UMEET NIPUMECH
2.2 | OKO01 Onexrponurndeckas |CocTaBisTh ypaBHEHUS 1. 3aganuns Ha cocTaBIEHNE MOJIEKYIISIPHBIX H
JUCCOLMAINS U XMMHYECKHUX PEaKIMM HOHHOTO |MOHHBIX Peakluil ¢ ydacTueM KHUCIIOT, OCHOBAaHUN U
WOHHBIH 00MeH o0OMeHa ¢ yJyacTuem CoJiel, yCTaHOBJIEHUE U3MEHEHUS KUCIOTHOCTU
HEOPTaHMUYECKUX BEILECTB cpensl
3 Pa3gen 3. Ctpoenne u |MccienoBats crpoeHue u KonTponbnas pabora
CBOiiCTBA CBOICTBA HEOPTraHNYECKHX «CBoiicTBa HEOPraHMYeCKUX BellecTB
HeOpPraHM4ecKux BelllecTB
BelllecTB
3.1 | OKO01 Krnaccudukanus, Knaccudunuposats 1. Tect «HoMeHKIaTypa 1 Ha3BaHUE
HOMEHKJIaTypa U HEOpTraHMYEeCKUE BELIeCTBa B HEOPTaHNUUECKUX BEIECTB UCXO U3 UX
CTpOeHue COOTBETCTBHH C UX CTPOCHUEM |XMMHUUECKOI (hOPMYIIBI UITH COCTABIICHUE
HEOPTaHUUYECKUX XMMHUUECKO1 (POPMYIIBI ICXO/S U3 Ha3BaHMS
BEIIECTB BEIIECTBA 110 MEXAYHAPOJHON UM TPUBUAIBHOM
HOMEHKJIaType».
2. 3amaun Ha pacyeT MaccoOBOM JOIH (MAcCCHI)
XMMHYECKOTO IEMEHTA (COCTMHEHHNSI) B MOJIEKYJIE
(cmecn).
3. IIpakTudeckue 3a1aHus 10 KiacCu(HUKALIH,
HOMEHKJIAType U XUMUYECKUM (hopMyiaM
HEOPraHUYEeCKHX BEIECTB Pa3INYHbIX KIAaCCOB.
4. IIpakTHdeckue 3a1aHus Ha OTIpeJIeIICHIe
XMUMHYECKOH aKTHUBHOCTH BEI[ECTB B 3aBUCHMOCTH
BHJIa XUMUYECKOH CBSA3U U TUIA KPUCTAJUIMYECKOM
peeTKu
3.2 | OKO01 OU3NKO-XUMUYECKUE | YCTaHaBIMBATh 3aBUCUMOCTh 1. Tect «OCOOCHHOCTH XUMIYECKUX CBOUCTB
OK 02 CBOMCTBa (U3NKO-XMMHYECKUX CBOMCTB |OKCHIOB, KHCJIOT, OCHOBaHHUM, aM()OTEPHBIX
HEOPTaHMUYECKUX HEOPTaHMUYECKUX BEIIECTB OT  |TUAPOKCHUIOB U COJICII».
BEIIIECTB CTPOEHUS aTOMOB M MOJIEKYJ, a |2. 3ajaHus Ha COCTABJIICHHUE YPaBHEHUI XUMHYECKHUX
TaKKe THMA KPUCTAIMUECKOH |peakIyii ¢ y4acTHEM MPOCTHIX U CIOXKHBIX
pemeTKu HEOPraHUYEeCKHX BEIECTB: OKCHIOB METAIIJIIOB,
HEMETaJJIOB ¥ aM(QOTEPHBIX IIEMEHTOB;
HEOPraHUYECKHUX KHUCJIOT, OCHOBAaHUH M aM(OTEPHBIX
THJPOKCH/I0B, HEOPTAHUIECKUX COJIEH,
XapaKTepU3yIOLINX UX CBOMCTBA U CIIOCOOBI
TIOTYYEHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETHIECKHUE
3aJ[aHusl Ha CBOWCTBA M OJTyYEHHE HEOPTaHNIECKUX
BEIIIECTB
3.3 | OKO01 Unentndukanus HccrnenoBaTh KauecTBEHHBIE 1. IIpakTHKO-OpHEHTUPOBAHHBIE 3aIaHHSI 110
OK 02 HEOPraHUYECKUX peaKkuuy HEOPraHUYECKUX COCTAaBJICHUK XUMHUYECKUX PEAKLU C y4aCTHEM
OK 04 BEIIIECTB BEIIECTB HEOPraHUYECKHX BEIIECTB, HCHOIb3YEMBIX IS HX
AACHTU(DUKAIAH.
4 Paspnen 4. Crpoenne u (McciieqoBath cTpoeHue u Kourpoabnas padora

CBOMiCTBa
OpPraHU4YecKux
BelleCTB

CBOICTBA OPraHMYecKUX
BellleCcTB

«CTpoeHHe M CBOHCTBA OPraHNYeCKUX BelecTB»
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Ne OK/MK |Moayas/Pazgen/Tema PesyabTaTt 00y4enns THNBI OLIEHOYHBIX MEPONPHATHIA
41 | OKO01 Knaccudukarms, Knaccupumnmposats 1. 3aganns Ha cocTaBICHUE Ha3BaHUI OPraHUMICCKIX
CTPOCHHE U OpTaHWYECKHE BEIECTBA B COEIMHEHHUH 10 TPUBUAIBHOM MIIN MEXIyHapOIHON
HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHHEM |CHCTEMaTHYECKOH HOMEHKIATYPE.
OpPraHUYECKUX 2. 3agaHus Ha COCTABJICHHE TOJHBIX U COKPAIICHHBIX
BEILECTB CTPYKTYPHBIX (hOPMYJI OPTaHUYECKHX BEIIECTB
OTJENIbHBIX KIIACCOB.
3. 3ajaun Ha ompeJeNeHne pocTeinield GopMyJIbl
OpPraHUYECKOU MOJIEKYJIIBbI, UCXOMS U3 2JIEMEHTHOTO
coctasa (B %)
4.2 | OKO01 CaoiicTBa VYcTraHaBIMBaTE 3aBUCHMOCTE | 1. 3amaHus Ha COCTaBIICHUE YPAaBHEHUH XUMHUECKUX
OK 02 OpraHNYECKHUX (PU3NKO-XIMHYECCKHUX CBOMCTB  |peakiyii C yIacTHEM OPTaHMYECKUX BEIIESCTB Ha
OK 04 COEIMHEHU I OpPraHUYECKUX BEILECTB OT OCHOBaHUU UX COCTaBA U CTPOCHMUSL.
CTPOCHHUS MOJIEKYIT 2. 3agaHus Ha COCTABJICHHE YPAaBHEHUH XUMUIECKUX
peaxkuui, WILTIOCTPUPYIOUIUX XUMHUUYECKUE CBOICTBA
C Y4€TOM MEXaHU3MOB MPOTEKAHUS JaHHBIX PEAKIINi
U TeHETUYECKOIl CBA3M OPraHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4u 110 YpaBHEHUSIM PeaKIui ¢
y4JacTHEM OpPTraHWYECKHX BEIIECTB.
4.3 | OKO01 Unertndukanms HccnenoBaTh kKaueCTBEHHBIE 1.IIpakTuKO-OpUEHTUPOBAHHBIE 3aJaHUSI [10
OK 02 OpraHUYECKUX PEaKIUK OPraHUMIECKUX COCTaBJICHHIO XUMHUYECKHUX PEAKIHH C yJyacTHEM
OK 04 BEIIECTB, NX 3HAUCHHUE |COCAMHEHHUH OTAEIBHBIX OPTaHWYECKUX BELIECTB, B T.4. HCIOIB3YEMBIX U1
U TIPUMEHEHUE B KJIacCOB UX UICHTH(UKAIMY B OBITY M IPOMBIIIIEHHOCTH.
OBITOBOIT 1
MPOU3BOJICTBEHHOU
JesITeIbHOCTU
YeioBeKa
5 Paspea S. Xapakrepu3oBaTh BIUsIHHE
Kunernueckue u pa3Ju4HBbIX (AKTOPOB Ha
TepMOAUHAMUYECKHE |paBHOBecHe H CKOPOCTh
3aKOHOMEPHOCTH XHMHUYeCKHX peakuuii
NMPOTEeKAHUS
XHMHUYECKUX peakuuii
5 OK 01 CKOpoCTh XMMHYECKUX | XapaKTepU30BaTh BIUSHUE [IpakTuKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 peakuuii. XuMHYECKOE |KOHLEHTPAIMK pearupyromux |3aJaHus Ha aHauu3 (pakTopoB, BIMSIOIIMX Ha
paBHOBeCHE BEIIIECTB M TeMIIepaTyphl Ha U3MEHEHHE CKOPOCTH XUMUYECKOH peaKiuy.
CKOpOCTh XUMHUECKUX peakiuil |[IpakTHKo-OpHeHTHPOBaHHBIE 3aJaHUS HA
XapaKTepu30BaTh BIUSHUE npuMmeHeHue npunnuna Jle-Illarense nist
U3MEHEHUS KOHILIEHTPaluu HAXOJKICHUS HAIIPABJICHUS CMEIEHHS PABHOBECHS
BEIIIECTB, PEAKIINH CPEAbI U XMMHUYECKOH peakiy 1 aHaInu3 (aKTopoB,
TeMIIepaTypsl Ha CMEIIECHHUE BIMSIOIINX HA CMEIIEHHE XUMHYECKOTO PABHOBECHS
XMMHYECKOTO PaBHOBECHS
6 HccaenoBars HCTHHHBIE
Pa3nen 6. PacTBopbl |pacTBOPBI € 32 JaHHBIMHU
XapaKkTepUuCcTUKAMU
6.1 | OKO0I ITonsTie o pactBopax |PasnmuuaTh UCTHHHBIE pacTBOPHI | 1. 3agauu Ha MPUTOTOBIIEHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIE 33 JaHUS

Ha IUCIICPCHBIC CUCTEMbI, UCIIOJIb3yEMbIC B OBITOBOM
u HpOPBBOHCTBeHHOﬁ JACATCIBbHOCTH YCJIOBEKa

IMpodeccuoHaNbLHO-OPUEHTHPOBAHHOE COAEPKAHUE (COAEPIKAHUE MPUKIATHOTO MOYJIs)
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7 Paznen 7. OueHuBaTh NOCJIEACTBUA 3ammuTa Keiica (c yueToMm Oyayunei
Xumus B ObITY H OBITOBOM U NnpogeccHoHANBbHOI 1esiTeTbHOCTH)
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM
AesITeJIbHOCTH JesITeJIbHOCTH Ye10BeKa ¢
yeJI0BeKa MO3UIMH PKOJTOTHYECKOH
0e3onacHOCTH
OK 01 Xumus B ObITY 1 OreHuBaTh NOCIEACTBUSL Keiic (c yaerom Oynyreit mpodeccroHanbHON
OK 02 IIPOU3BOICTBEHHOM OBITOBOI! M MMPOM3BOACTBEHHON |JEATEILHOCTH)
OK 04 JESTENIBHOCTH JIESTENIbHOCTH YEJIOBEKA C Bo3MoxHBIE TEMBI KEUCOB:
OK 07 JeI0BeKa MO3UIUH DKOJOTHYECKOMN 1. IToremmenne kauMarta ¥ BEICBOOOKIEHUE Ta30BBIX
1IK3 0€30I1aCHOCTH TUPATOB CO JIHA OKEaHa.
K13 2. Bynymue matepuainsl 1js aBUa-, MallMHO- U

TIPUOOPOCTPOCHUSI.
3. HoBble MaTepHalbl AJIsl COTHEYHBIX OaTapeit.
4. JlexapcTBa Ha OCHOBE PaCTUTEINIbHBIX IIPENapaToB




