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Pabouas mporpamma 001eo0pa3oBaTeNbHON AUCIUILTUHBI «XUMUsD» pazpaboTaHa HA OCHOBE
npuMepHoil  pabodeil  mporpaMMbl  00I1€00pa3oBaTENbHONW  AUCHMIUIUHBL  «XHUMHUS,
pexomenoBanHoii ®I'bOY AIIO MPIIO,2022 r.; B cootBercTBUU ¢ PI'OC COO (yTBepHkaeH
npukazoM MunoOpHayku Poccun ot 17.05.2012 1. Ne413 (c M3MEHEHUSMH U JTOTIOJTHEHUSIMH )
«O0 yTBepx)aeHUHU (enepaTbHOro rocyapCTBEHHOr0 00pa30BaTENbHOTO CTaHIApTa CPEIHEro
obmero oopa3oBaHus», mpuka3 Munuctepcra npocsemenus PO ot 12 aBrycra 2022 r. N 732);
¢  Konnmenmmeidi  mpemomaBanusi  00meoOpa3oBaTENbHBIX ~ TUCHMIUIMH  C  YY4€TOM
npoecCHOHANBHOM HAIPaBIEHHOCTH MPOTPAMM CPeIHEro mpodecCHOHaIbHOrO 00pa30BaHUs,
peanu3yeMblx Ha 0aze OCHOBHOrO OOIIEro OOpa3oBaHMs, YTBEPXKIACHHOW pacHopsLKEHHEM
MunuctepctBa npocseunienus Poccuiickoir @epeparun ot 30 ampens 2021 r. Ne P-98; ¢
npukazoM MuHuctepcTBa npocsenienust Poccuiickorr @eneparuu ot 23.11.2022 Ne 1014 "O6
yTBepkAeHUH (enepaibHOil 00pa30BaTeIbHON MPOrpaMMbl CpeqHero ooluiero obpasoBaHus"
(BapeructpupoBan 22.12.2022 No 71763) mno cneuuansHoctd 53.02.01 «My3bikajabHoe
o0pa3oBaHue» YKPYNHeHHO# rpynnbl cnenuaabHocTei 53.00.00 My3bikajibHOE HCKYCCTBO.

Opranuzanus-pa3padoTuuK:  TroCylapCTBEHHOE  MpodeccuoHalbHOE  00pa3oBaTelIbHOE
yupexnenue Tymnbckoid 06macT «TyabCKUl TeAarornaecKuil KOJIICIK»

Pa3patGorumk:
KoncrantunoBa Anekcanapa KOpbeBHa, npenogaBateib

Paccmotpena Ha 3acenanuu 11K ncuxomnoro-neanarorn4eckux ¥ r'yMaHUTapHbIX JucUUIUIUH, 1p. Nell ot 13.06.2023 r.
[Ipunsara negarorndeckum coseroM I'TIOY TO «Tynbckuil nerarorudeckuii Koyuieax», npotokos Ne7 ot 14.06.2023 r.
VYreepxkaena aupexkropoM I'TIOY TO «Tynbckuii nenrarorudeckuii koywtemx», npuxasz Ne 235-ox ot 16.06.2023 r.
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTo ucuMIInHbI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CI1O

PaGouas mporpamma yyeOHON AUCHMILIUHBI SBISETCS YacThIO OCHOBHOW MpodeccHoHaNbHOM
obpazoarenbHoi nporpammbl (IITICC3) B coorBercTBUU ¢ ®I'OC no cnenuansHoct CIIO
53.02.01 «My3bikajabHOe 00pa3oBaHMe.

1.2. Heau U miiaHupyeMblie pe3yJabTaThl 0CBOCHUS IUCHUILINHBI:
Lenu u 32324 JMCUUITHHBI

DopMHUpPOBAaHUE Y CTYAECHTOB MPEJICTABIECHNS O XUMUYECKON COCTABJISIOLIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA KaK OCHOBBI MPUHSTHS PELICHUN B KU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOIHOM Ccpejie.

3agaum IUCHUIIHHBI:

1) copmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTECH MPOTEKAHUS XUMHUYECKUX TPOIECCOB H
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydHOW KapTUHbBl MHUpa, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIbl HEOPTaHMUYECKUX M OPraHHUYECKUX BEIIECTB,
YPaBHEHUS XUMHUYECKHX peaklHid, OOBSACHATh HMX CMBICI, HUHTEPIPETUPOBATH PE3YIbTAThHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHUS MPOCTEHINNX XUMHUYECKHX KCIEPUMEHTATBHBIX
UCCIICIOBAaHU C COOJIOZCHHWEM TMpaBWJl 0Oe30macHOro oOpamieHusi ¢ BEIIeCTBAaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHUS HCIIOJIb30BaTh HHPOPMAIMIO XHMHUECKOTO XapaKTepa M3 Pa3IndHbIX
HMCTOYHHMKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOCU JAEATEITBHOCTH H
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

6) cdopmMupoBaTh TOHMMAaHHE 3HAYMMOCTH JIOCTIDKEHUH XHUMHUYECKOM HAyKu W
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. Illnanupyemble pe3yJbTaThl OCBOEHHs 0011e00pPa30BaTEIbHON AMCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ko un ILlnanupyemMblie pe3yJibTaTbl OCBOCHHS JMCIHUILIMHBI
HAHUMEHOBaHHe
(opMupyemMBIX Oo0mue JucuuniuHapHbie
KOMIIeTeH Ui
OK 01. Beibupars B yacTH TPYA0BOIr0 BOCHIUTAHMS: - BJIAJETh CHCTEMOM XMMHWUYECKUX 3HAHMH,
CIOCOOBI pelIeHuss | - TOTOBHOCTh K TPYAY, OCO3HaHME [IEHHOCTH | KOTOpas  BKJIOYAeT: OCHOBOIIOJIArarolye
3aja4 MacTepcTBa, TPYI0I00He; MOHATHS  (XMMHYECKMH D3JEMEHT, aToM,
npo(ecCHOHANbHON | - TOTOBHOCTh K AKTUBHOH JESATENLHOCTH | JNIEKTPOHHas oOonoyka artoma, s-, p-, O-
JIeSITeTbHOCTH TEXHOJIOTHYECKOH u COIIMAILHON | DJIEKTPOHHBIE OpOWTanu aToMOB, HOH,
MPUMEHHUTENBHO K HaNpaBJIEHHOCTH, CIOCOOHOCTH | MOJIEKyJIa, BaJIEHTHOCTD,
pa3IUIHBIM WHHULINUPOBATb, IUTAaHUPOBATh U | DIEKTPOOTPUIIATEIBHOCTb, CTeTIeHb
KOHTEKCTaM CaMOCTOSTENTFHO BBITIOJTHATh TaKyl0 | OKHCIIEHHUS, XHMHYECKas CBs3b, MOJb,
JIeSITETIHHOCTD; MOJISIpHAs ~ Macca, MOJSPHBIH  00BeM,
- HWHTepeC K  pasuu4yHBIM  cdepaMm | yIIepomHBIM  CKeyleT,  (yHKIHOHAIbHAS
npodeCcCHOHANBHOM AesITeIbHOCTH, Tpymma, pagukal, W30Mepus, H30MEpHI,
OBJ1aieHle YHUBEPCAJbHBIMU Y4eOHBIMH | TOMOJIOTHYECKHH pan, TOMOJIOTH,
NMO3HABATEJILHBIMH AeiiCTBUAMM: YTI€BOAOPOABL, KHCJIOPOJ- u
a) 0a30BbIe JIOTHYCCKHUE ICHCTBHA ! a30TcoAepIKallue COEIUHEHUS,
- caMocCTosATeNbHO  (opMynupoBaTh M | OMOJOTHYECKH AKTUBHbIE BElIEeCTBa




aKTyalIU3UpPOBaTh
paccMmarpuBarh €e BCECTOPOHHE;
- YCTaHaBIHMBaTh CYIICCTBCHHBIH MPH3HAK
WA OCHOBaHUS LISt CpaBHEHWUSI,
Kiaccu(puKauu U 0000IICHHS;

- ONpeAeyATh LENU NCATSILHOCTH, 33a]1aBaTh
napaMeTPhl U KPUTCPUH UX JTOCTIHIKCHUS,

mpobiemy,

- BBISBIISITH 3aKOHOMEPHOCTH "
MIPOTUBOPEYUS B paccMaTpHUBaeMBbIX
SIBJICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JESTCIBHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3yJIbTaTOB
[EeNsIM, OIEHHWBAaTh PHUCKH MOCIEIACTBHA
JIeATEeIIbHOCTH;

- pa3BUBAaTh KPEAaTHBHOE MBIIIICHUE IIPH
PELICHUH *KU3HEHHBIX POOIeM

0) 6azoBbIE HCCJIeA0BaTEIbCKHE
neicTBUsL:

- BJIaACTH HaBbIKaMH yqe6H0-
HCCJIEI0BATEIIbCKOM u IIPOEKTHOMI
JACATCIBbHOCTH, HaBbIKaMH paspCuicHus
npobiem;

- BBIIBIISAITH MPUYUHHO-CIIEICTBEHHBIE CBS3H
U aKTyalu3UpoBaTh 3aJady, BBIIBUTATh
TUIOTE3Y ee peleHus, HaXOJUTh
apryMeHTBl Ui JIOKa3aTeIbCTBA CBOMUX
YTBEPKICHHUM, 3aJaBaTh MHapaMeTpel H
KPUTEPUHU PEIICHNUS;

- aHaJIM3UPOBaTh IIONYy4YCHHbIE B XOJe
pelIeHNus 3aJauu pe3yNbTaThl, KPUTHUECKH
OILICHUBATh ux JIOCTOBEPHOCT,
MIPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHSAX;

- yMEThb MEPEHOCUTh 3HaHUA B
TIO3HABATEJIFHYIO M TMPAKTHYECKylo o0nacTu
JKU3HENEATEIbHOCTH;

- yMETb UHTErpUpPOBATh 3HAHUS W3 PA3HBIX
MpeIMETHBIX o0JacTeii;

- BBIIBUTaThb HOBBIE HJEH, IpeIaraTb
OpUTHHAJIbHBIE TIOAXO0/BI M PEIICHHUS;

- CITIOCOOHOCTH MX HCIIONIB30BAHUS B
[IO3HABATEJILHON U COLMAJIBHOM NIPAKTUKE

(yrmeBomel, KHpBL, O€nKn),
MOJIMED, CTPYKTYpHOE
BBICOKOMOJICKYIISIPHEIC COCTMHEHUS,
KpHUCTaJLTHIecKas pemeTka, THUTIBI
XUMHUUYECKUX  peakiuil  (OKUCIUTENIbHO-
BOCCTaHOBUTEJbHEIE, 9K30-U
SHAOTEPMHUUYECKUE, peakuuu HOHHOTO
o0OMeHa), pacTBop, SIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
JIUCCOLIUAIIUS, OKUCIIUTENb, BOCCTAHOBUTED,
CKOpPOCTh XIMHAYIECKOI peaxImm,
XUMHYECKOE paBHOBECHE), TCOPUH U 3aKOHBI
(Teopus XAMHIYIECKOTO CTPOCHUS
oprannueckux BemectB A.M. bytieposa,
TEOPHs DIEKTPOTUTHICCKON IHCCOIHAIIIH,
nepuognueckuii 3akoH .M. Menneneesa,
3aKOH COXpaHEHMUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3BIK
XUMUH, (DAKTOJIOTHYECKUE CBEACHHUS O
CBONCTBAX, COCTaBe, NOJIyYEHUH U
0e30MacHOM  HUCTOJb30BaHUU  BAKHEHUIIUX
HEOPTaHMYECKUX U OPTaHMYCCKUX BEIICCTB B
OBITY ® TPAKTUICCKOM  JEATEINbHOCTH
YeIIOBEKa;

- YMETh BBISIBILITh XapaKTepHBIC MMPU3HAKH U
B3aHMOCBSI3b M3YYCHHBIX TIOHSATHH,
MIPUMEHSATH COOTBETCTBYIOIIUE MMOHATUS TPU
OIIMCaHUH CTPOCHUA nu CBOICTB
HCOPraHUYCCKUX U OPraHNn4YCCKUX BCIIECTB U
nux HpeBpaHleHHﬁ; BbIIBJISITH B3aMMOCBS3b

MOHOMED,
3BEHO,

XMMHMYECKUX 3HAaHUM C MOHATUSAMU H
IIPEICTaBICHUSMU JIpyrux
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCIOJb30BaTh HAMMEHOBaHUSA

XUMHYECKHX COEIMHEHMH MEXIYHApOIHOTO
CO03a TEOPETUUYECKON U NPUKIAJHON XUMUU
U TpPHUBHAIbHbIE HAa3BaHMSA BaKHEUIIMX
BEIIECTB (3TWJICH, aleTWIEH, TJINIEPHH,
¢denon, dopManbIeru, yKCycHas KHCIIOTa,
DJIMLUH, YyrapHbld TIa3, YIJIEKUCIBI Tas,
aMMUaK, TraileHas U3BECTb, HEralleHas
U3BECTh, MHUTbEBas COAa W  JIPYTHX),
COCTaBIATh (POPMYITBl HEOPTaHWYECKHX U
OpraHUYECKUX BELIECTB, YpaBHEHUS
XMUMHUYECKHX PEAKIUH, OOBSICHATh UX CMBICI;
HOJATBEPXKIATh XapaKTEPHbIE XHMHYECKHE
CBOMCTBA  BEHIECTB  COOTBETCTBYIOIIMMU
JKCHEPUMEHTAMH M 3alUCSIMH ypaBHEHUN
XUMHYECKUX PEaKIuii;

- YMETb YCTaHABJIMBATH IIPUHAMJIEKHOCTH
H3Y4EHHBIX HEOPraHUYECKUX u
OpraHUYECKUX BELIECTB K ONpEACICHHBIM
KJ1accaMm 51 rpyImam COEJIMHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEHIINE
CBONCTBA; OIpPENEIATh BHUIBl XUMHUYECKHUX

CBsI3eH (xoBaneHTHasdl, HOHHA,
MEeTaJUTHYeCKas, BOJIOPOJTHAS), THUIIBI
KPUCTAIITNYECKUX peueTox BEIIIECTB;

KJaccU(UIMPOBaTh XUMUYECKHE PEAKIIUH;
- chopMHpOBaTh  TPEJCTABICHHS: O




XUMHUYECKOH COCTAaBIISIIOIIEH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIH
XMMUH B TIO3HAHWM SBICHUH NPHPOIBI, B
(GOpPMUPOBAHUM MBIIUICHUS ¥ KyJIBTYPHI
JIMYHOCTH, ee (YyHKIIMOHATBHOU
IpPaMOTHOCTH, HEOOXOIMMOI I pelIeHUs
NPaKTHYECKUX 3aJad U IKOJOTMYECKH
00OCHOBaHHOTO  OTHOIIEHHS K CBOEMY
3JI0POBBIO U MIPUPOIHON Cpene;

- yMeTb  NpPOBOAUTH  pacyeTrsl 10
XUMUYECKHM (OpMyITaM H  ypaBHEHHSIM
XMUMHUYECKHX PEaKnuil € HCIIOIB30BaHIEM
(GU3UYIECKNX BEJIMYNH, XapaKTCPU3YIOMINX
BEIIECTBA C KOJWYECTBEHHOH CTOPOHBI:
Maccel, o0beMa (HOpPMaJbHBIC YCIIOBHS)
ra30B, KOJIMYECTBA BELIECTBA; HCIIOIB30BATH
CHCTCMHBIC XUMHUYCCKHUEC 3HAHUA JJIs
OPUHATHA  pEUICHUH B KOHKPETHBIX
JKHU3HCHHBIX CUTYyaluiXx, CBA3aHHBIX C
BCHICCTBAMU U UX NMPUMCHCHUEM

OK 02.
Ucnons3zoBarb
COBPEMEHHBIE
Cpe/ICTBa MOUCKA,
aHanM3a u
UHTEPIPETALIH
HHPOPMALINH H
nH()OpMALHOHHbIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMS 32124
npodeCCUOHATBHOM
JIeSITeIbHOCTH

B obJjacTn
TO3HAHHUSA:

- c(hOpMHPOBAaHHOCTh  MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI ~ HAayKH W OOIIECTBEHHOH
NpPakTHKH, OCHOBAaHHOTO HA  JHaJore
KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MecCTa B MOJUKYJIHTYPHOM MUDE;

- COBEpUICHCTBOBAaHHWE  SI3bIKOBOM U
YUTATENIBCKOW  KYyJIbTYpbl KaK CpeicTBa
BSaHMOHeﬁCTBHﬂ MCKIY JIIOAbMU )41
TMO3HaHUA MUPaA;

- OCO3HaHHE LIEHHOCTH Hay4HOU
JACATCIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH
MPOEKTHYIO u HCCIIEI0BATENbCKYIO
JeATeNIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;
OBiageHne YHHBePCAJIbHBIMHM YU4eOHBIMM
NMO3HABATEJbHBIMH AeiCTBUSIMM:

B) pa0dorta ¢ uH(opMmanueii:

- BJIAJIETh HaBbIKaMH MOJTy4eHHS
MHQOPMALIMU U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBJIATH  TTOHCK,
aHaJIN3, CHCTEeMAaTH3AIHI0 U HHTEPIPETALIUIO
uHopMalUK pa3IMYHBIX BUIOB U (GOpM
MIPECTaBICHNUS;

- CO371aBaTh TEKCTHI B pa3IMuHbIX (popmarax
C y4YeToM Ha3Ha4eHUs HHQOpMaLUH U

HECHHOCTH HAy4YHOI'0o

IeTIeBOH ayJUTOPHH, BBIOHpast
ONTHMAJIBHYIO (OpMy TpeicTaBlICHHS W
BU3yaJIN3ali1;

- OLIEHHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTb
MHQOPMAIINH, €€ COOTBETCTBHE MIPABOBBIM U
MOPAIBHO-3THYECKUM HOpPMaM;

- ICTIOJIB30BATh CPEICTBA HH(OPMAIIMOHHBIX
U KOMMYHHMKAIIHOHHBIX TEXHOJOTHH B
pemeHnH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX
W OpTraHU3alMOHHBIX 33/1a4 C COOMIOCHIEM

TpeboBaHMI 9PrOHOMHUKH, TEXHHUKH
6e3omacHocTH, THT'HEHBI,
pecypcocOepeskeHusl, MIPaBOBBIX u

- yMeThb IUIAHUPOBaTb M  BBINOJHATH
XMMUYECKMH HKCHEPUMEHT (TpeBpalleHus
OpPTaHWYECKUX BEIIECTB NP HATrPEBaHMHH,
MONyYCHHE OJTWIEHAa W H3YYCHHE €To
CBOHCTB, KayeCTBEHHBIE  pEakIWd  Ha
IBAETHIBI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanuss OeNKOB IpW  HArpeBaHUH,
[[BETHBIC pEAaKIUH OENKOB; IPOBOAUTH
peakiMu HMOHHOTO OOMEHa, ONpenessITh
Cpeqy BOAHBIX PAacCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoHaT- U XJIOPUA-

AQHMOHBI, HAa KaTHOH aMMOHHS; pEelIaTh
OKCIIEPUMEHTAJbHbIE 3a/aud 10 TeMaM
"Metasmisr" u "HemeTtamisr") B
COOTBETCTBHMHM C  IIPaBWIAMH  TEXHUKH
Oe3omacHOCTH pu oOpameHnn c
BEIIECTBAMH u 71a00paTOPHBIM
000pyIOBaHNEM; TPEICTABIATh PE3yIbTaThl
XMMHYECKOTO  3KCIepuMeHTa B  (dopme
3alMCH  YPaBHEHHWH  COOTBETCTBYIOLIMX

peakuuii ¥ QopmynHMpoBaTh BBIBOIBI Ha
OCHOBE 9THX PE3YyJIbTaTOB;

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

nndopmanum, cetb IHTEpHET 1 IpyrHe);
- BJIaJIeTh OCHOBHBIMH METOJIAMH HAay4YHOTO
TIO3HAHMS BEIIECTB M XUMHYECKUX SIBICHUH

(mabmronieHre, W3MEpEHHUE, OSKCICPUMEHT,
MO/ICJIUPOBAHHE);
- yMeTh  TOpPOBOAMUTH  pacyeTrbl IO

XAMHU9eCKHM (opMylTaM U  ypaBHEHUSIM
XUMHYCCKUX peakunﬁ C HCIOJIB30BAHHUEM
(¢U3NYECKUX BEIUYNH, XapaKTEePHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Maccel, o0pemMa (HOpPMAaJbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIIOIb30BATH

CHUCTCMHBIC XUMHUYCCKUC 3HaHUA JJIs
MMPpUHATUA peIHeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalusXx, CBsA3aHHBIX C




ITHYECKUX HOPM, HOpPM HH()OPMALMOHHOM
0€301IaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUSI U
3amuThl HHpOpPMAHUU, HHYOPMAITMOHHOM
0€30IaCHOCTH JINYHOCTH,

BEIIECTBAMHU 1 UX IPUMEHECHUEM

OK 04. - TOTOBHOCTD K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBaTb M  BBHIMOJHATH
S pexTrBHO CaMOCTOSATELHOCTH U CAMOOIIPE/IEIICHUIO; XMUMUYECKHH OKCIEPUMEHT (TIpEBpaICHUS
B3aUMO/JICHICTBOBATh | -OBJAJICHUC HaBBIKAMU yueOHO- | OPraHUYECKUX BEUICCTB IPH HArPEBaHHU,
u paborats B HCCIIEI0BATEIbCKOM, MPOEKTHOH U | HOJTy4eHHEe OTUIEHa M U3YyUeHHE €ro
KOJUJICKTHBE U COLMANILHOW JICATEIBHOCTH; CBOWCTB, KAYECTBCHHBIC  PEAKIUU  Ha
KOMaH/Ie Osunanenne YHUBEPCAJbHBIMM | IBACTHIBI, KpaxMal, YKCYCHYIO KHCIOTY;

KOMMYHHKATHBHBIMU eHCTBUSIMU: JIeHaTypalus OCNKOB TIpH  HarpeBaHUM,

0) coBMecTHAasl 1eATeJIbHOCTbD! [BETHBIC pEakuu OCIKOB; IPOBOAUTH

- IOHUMATh U WUCTOJIB30BaTh MPEUMYIIECTBA | PEAKIUH HWOHHOTO OOMEHa, OIPEeneNsiTh

KOMaHTHOH M WHAWBUIAYAIbHOW PaOOTHL; Cpeqy BOJHBIX pPAacTBOPOB, KadeCTBEHHBIE

- MIPUHUMATD enu COBMECTHOH | peakIiiu Ha Cyibdar-, KapOoHAT- U XIJIOPHI-

NeSITeTHbHOCTH, OpTaHHU30BBIBATH U | aHHOHBI, HAa KATHOH aMMOHHS; peIaTh

KOOPJMHUPOBATh JeiicTBus o ee | OKCIepUMEHTaNbHble 3aJaud 10 TeMaM

JIOCTIDKEHHUIO: COCTaBIATh IJIaH JeicTBui, | "Mertamisr" u "Hemetamisr") B

pacmpeneNaTh pPOJM C y4eTOM MHEHHUIl | COOTBETCTBMM €  NpaBWJIaMH  TEXHUKHU

Y4acCTHHUKOB 00CyXaaTh pe3yabpTaThl | 6€30MacHOCTH pu oOpateHuu c

COBMECTHOI paboThI; BeIleCTBaMHU u 11a00paTOPHBIM

- KOOpIMHHUPOBATh U BBIMONHATH paboTy B | 000pyIOBaHWEM; MPEICTABIATE PE3YIbTaTHI

YCIIOBHAX PEANbHOTO, BHUPTYaJbHOTO W | XMMHYECKOTO OKCIOCPUMEHTa B  Qopme

KOMOWHHPOBAHHOTO B3aUMOICHCTBUS; 3alICH  ypaBHEHWH  COOTBETCTBYIOIINX

- OCYILIECTBIIATh TO3UTUBHOE | peakuuii u (OpMyTHUpOBATH BEIBOIARl Ha

CTpaTeTHUECKOE TOBEJCHHE B PA3IMYHBIX | OCHOBE THX PE3yIbTaTOB

CUTyallusAX, TMPOSBIATH TBOPYECTBO U

BOOOpaXkeHUE, OBITh MHUIIMATUBHBIM

Oguanenne YHHBePCAJLHBIMH

PeryIATHBHBIMH JAeHCTBUSMU:

) NpuHSITHE ceGsl U IPYTUX JIIO/Iei:

- MPUHUMATh MOTHBBI M apTyYMEHTHI APYTHX

Jroaei pu aHaIm3e pe3yIpTaToOB

JIESITeTHbHOCTH;

- TIPHU3HABATH CBOE IMPABO M TPABO IPYTUX

JIOZIEN Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IIOHMMATh MU C

MO3HIIMH IPYTOTO YEIIOBEKa;
OK 07. B 006/1acTH 3K0JI0OrH4€CKOro BOCIUTAHUs: | -  COPMHPOBATH  MPEACTAaBICHUA: O
CopeiicTBOBaThH - c(hOpPMHUPOBAHHOCTH 9KOJIOTUUECKON | XMMUYECKOH COCTaBJISIOLLEN
COXPaHEHHIO KyJIbTYpBbI, IOHUMaHHUE BIMSHUS COLUAJIBHO- | €CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIH
OKpYy’Karomien SKOHOMHMYECKHX IIPOIECCOB HA COCTOSHHE | XMMUU B TO3HAHWHU SIBICHUUA MPUPOIBI, B
cpepl, OPUPOAHOM W COUMAIBHOW  cpenbl, | GOPMUPOBAHUN MBIIUICHUS W KYJbTYPbI
pecypcocOepexeHn | OCO3HaHUE T100aJIHOTO XapakTepa | JUYHOCTH, ee G yHKIIMOHATBHON
10, IPUMEHATH HKOJIOTHYECKUX TPoOIeM; TPaMOTHOCTH, HEOOXOAMMOW IS peIICHUS
3HaHU 00 - IUIAHUPOBaHWE W  OCYIIECTBICHWE | MPAaKTHYCCKUX 33aJad ¥  OKOJIOTHYECKH
W3MEHECHUU JICHCTBUH B OKpY’KaloIleH cpelic Ha OCHOBE | 0OOCHOBAaHHOTO  OTHOIICHHS K  CBOEMY
KIIIMaTa, 3HAHUS IeJed YCTOMYMBOTO Pa3BUTHA | 3JOPOBEIO U MPHPOTHOU Cpeae;
TPHHITHITEL YEIIOBEUCCTBA; - YMeTh COOJIOATh MPaBHJIa IKOJIOTHYCCKU
6epexIIMBOTO AKTUBHOE HETIPUSATHE JEHCTBUH, | emecooOpa3sHOro TMOBEIeHUS B OBITY U
MPOM3BOJICTBA, MPUHOCAIINX BPEJ OKPYKAIOIIeH cpee; TPYAOBOM JIESITeTbHOCTH B LeJISAX
3 eKkTHBHO - yMEHHe MIPOTHO3UPOBATH | COXPAHEHHUS CBOETO 310POBBS u
JIEHCTBOBATH B HeOIaronpusTHEIE 9KOJIOTMUYECKUE | OKpYXKarollen IPUPOIHOMI cpensl,
Ype3BBIYANHBIX MOCJICACTBHS NPEANPUHUMACMBIX ICHCTBUM, | YUUTHIBATE OIACHOCTH BO3ICHCTBHS Ha
CUTYyaIHsIX MPEIOTBPAIIATh UX; ’KHBbIE OPraHU3MbI ONPE/ICIICHHBIX BEIECTB,

- pacmMpeHue  OmbITa  JIeATEIbHOCTH
9KOJIOTHYECKOH HAMPaBICHHOCTH;

- OBJIaJICHHC HaBBIKAMH Y4EOHO-
HCCJIEIOBATENIbCKON, MPOEKTHON U

IIOHMMAasA CMBICJII IIOKa3aTeiiAd HPCHCHBHOﬁ
)IOHyCTHMOFI KOHIICHTpAaun




COIMAIIbHOM JCATCIBHOCTH,

oK 3 YBepeHHo OpPUEHTUPOBATHCS B | YMmeHnus:
CYIIECTBYIOIEM Habope IU(POBBIX | UCIIONB30BATh CIIEIHANBHBIE MPUIIOKECHUS U
CEpBUCOB WM HWHCTPYMEHTOB JUIS DEIICHHS | CEPBHCHI  JUIS  CO3JaHUSl  DJIEKTPOHHBIX
Ppas3IMYHBIX TIeIarOTHYEeCKUX 3a1a4 | 0Opa3oBaTeNbHBIX pecypcos, TECTOB,
00pa3oBaHMs 00yJAIOMIHXCS OTIPOCOB,  KpOCCBOpIOB,  HH(porpadukm,
BPEMCHHBIX OCEH, BHICOPOJIMKOB U BEO-
mopT¢oIHo;
CO3/1aBaTh BU3yabHO rpaMOTHBIE
MaTepHaIbl;
OCYILIECTBIISITh TTOWCK 3¢ PEeKTUBHBIX
yueOHBIX pecypcoB JULst peeHus
NeJarorvyeckux 3a/1a4;
3uanus:
crielasIbHbIe MPUIOKEHUS M CEPBHUCHI IS
CO3JIaHUSI DJIEKTPOHHBIX 00pPa30BaTEIbHBIX
pecypcoB, TECTOB, ONPOCOB, KPOCCBOPJIOB,
uHbporpaduky, BPEMEHHBIX ocei,
BHICOPOIINKOB H BEO-TTOPTQOIIHO.
0K 13 TBopuecku HCII0JIb30BATh nuQpoBEIe | YMeHusn:

TEXHOJIOTUH I PEIleHNUs y4eOHbIX 3a1a4, B
Pa3IMYHBIX KOHTEKCTaX, B TOM YHCIEC IS
OpraHU3ald TNPOSKTHOH  JAesATeNbHOCTH
oOyyaromuxcs C TOMOINBI0  IH(POBBIX
CEPBHUCOB.

UCTIONB30BaTh  OHJIAHH-MHCTPYMEHTBI  JUIS
BHEAPCHHUS COBPEMEHHBIX II€IarOrHYeCKUX
NPaKTUK: IIEPEBEPHYTHIH KIAacC, CMEIIaHHOE
oOydeHne, MOOIIFHOE 00YUIeHHE, TPOSKTHOE
o0ydeHue u.T.1I.

MIPUMEHSTh B o0OpazoBaresbHOM
NESTebHOCTH BHIeopenakTtopel (Movavi),
KOHCTPYKTOPBI Ul CO3JaHusl BeO-KBECTOB,
BUPTYQJIbHBIE  JIOCKH, IUIATQOPMBI IS
MPOEKTUPOBAHHS WHTEPAKTHUBHBIX Y4EOHBIX
MaTtepuanoB (iSpring), reHepatopsl QR-
KOJa;

paspabaTbIBaTh y4eOHO-METOANIECKHUE
Marepuanabl, BHUKTOPHHBI, KPOCCBOPABI C
TIOMOIIBIO OHJIal{H-CEpBUCOB JUIs
MIPOBEJICHUsI y4eOHOT0 3aHATHS.

3Hanus:

pecypchl  (penepalibHbIX M PETHOHATBHBIX
00pa30BaTENbHBIX MOPTAaJIOB IS
OpraHu3aluu  MPOEKTHOH  JesATEIbHOCTH
00yJarImuxcs;

uudpoBsle pecypchl AN CO3/aHMsT  BeO-
KBECTOB, TECTOBBIX pabdOT, BHKTOPHH,
KPOCCBOPZIOB, MAMSTOK H T.JI.

MOHATHS ~ BEO-KBECTa,  aJITOPUTM  €ro
pa3paboTku, THUITOBYIO CTPYKTYPY

00pa3oBaTeNFHOTO BeO-KBECTA.

mousatuss QR koma, ero QyHKIHMOHA,
BO3MOKHOCTH  HCIIOJIb30BAaHMS,  OHJIAMH-
TeHepaTophl KoJa.




2. CTPYKTYPA U COJEP’)KAHUE
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI
2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bua yueOHoii padoTsl O0bem B yacax
O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI AUCHUAIIIMHBI 58
B T.4.

OcHOBHOe coepKkaHne 58
BT. 4.

TEOpEeTHYECKOe 00yUIeHUE 36
MPaAKTUYECKUE 3aHATHS 22
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHME 5
(coaep:kaHue NMPUKJIAJTHOTO MOIYJIs1)

BT. U..

TEOpPETUYECKOE 00yUEHHE 2
MPAKTUYECKUE 3aHITUA 4
KonTpoJssHasi padora 6
IIpomexkyTouyHasi aTTecTauus 2

(muddepeHumpoBaHHbII 324eT)




2.2. TemaTndecku
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i IJIaH U Co/lepKaHNe Y4eOHOH TUCHUIIMHBI « XUMUS»

HanmeHoBaHnue Copep:xaHue yuedOHOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE U OB BeM YaCoB DopmupyemMble
pAa3/ieJIoB H TeM NPaKTHYeCKHe 3aHATHS, IPUKJIATHON MOy Ib KOMIIETEeH MU
1 2 3 4
OcHoBHOE cofiepKaHue 58
Pazgen 1. OcHOBBI CTPOCHHS BelIeCTBA 5
Tema 1.1. OcHOBHOe cofiep:kaHue OK 01
Crpoenne atomoB TeopeTnyeckoe o0yueHne 1
XHUMHUYECCKUX JJICMCHTOB o o
. |CoBpemennas monens crpoeHust aroMa. CHMBOJMYECKUH SI3BIK XUMHHA. XUMHUYCCKIHA IEMEHT. DJICKTPOHHAS KOHQHUTYpanus
IC/IBZIS)II//IIpO)Ia XUMHHACCKOR 1o roma. Kraccudukarys XMMHYECKHX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHbIe 3JeKTpOHbI. BaneHTHOCTh. DeKTpOHHAS 1
MPUPOAAa XUMHUYECKOH CBSI3U. DICKTPOOTPHUIIATEIEHOCTE. BHIBI XUMHYECKOH CBSI3M (KOBaJICHTHAs, HOHHAS, METAJUINICCKAs,
BOJIOPOJIHAS) ¥ CITOCOOKI ee 00pa30BaHUs
IpakTuyeckue 3aHATHS 2
Pemenne 3amaHmii Ha WCHOJB30BAaHWME XHMHYCCKOH CHMBOJNMKMA ¥ HAa3BaHUA COCOMHEHUI 10 HOMEHKJIAType
MEXIYHApOJHOTO COI03a TEOPETHICCKON M MPUKIATHOW XUMHH M TPHUBHAJIHHBIX HA3BAHWHU IS COCTABICHUS XHUMHUYECKHUX
(hopMyn IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CyTb(QHUIOB, THAPHIOB WU T.II.) U APYTUX HEOPTaHMUECKUX COCAMHCHUM )
OTJENBHBIX KIIACCOB.
HpaKTH‘IeCKI/Ie 3aJaHus Ha YCTAaHOBJICHUC CBA3U MECKAY CTPOCHHUCM AaTOMOB XHUMHYCCKUX 3JIEMEHTOB U INECPUOANYCCKUM
W3MEHEHHUEM CBOMCTB XMMHYECKUX DJIIEMEHTOB U UX COC}II/IHGHI/Iﬁ B COOTBETCTBUHU C IMOJIOKCHHUEM HepPIO}:[H‘IeCKOﬁ CUCTEMBI.
Tema 1.2. OcHOBHOE cojiep:KaHne 2 OK 01
Ilepuonnueckuii 3akoH 1 | [pakTHYECKHE 3AHATHS 2 OK 02
tabnuua .M. Ilepuonuueckas cucremMa xumuueckux saemeHToB .M. MenaeneeBa. ®usuueckuii cmpica Ilepuoanyeckoro 3akona .M.
Meniesneesa MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHIX 3JIEMEHTOB, 00pa3yeMbIX UMM IMPOCTHIX U CIOKHBIX
BEILIECTB B COOTBETCTBUU C MOJIOXKEHUEM XUMHUUECKOro 3iemeHTa B [lepuoanueckoii cucteme. MupoBo33peHyeckoe u
HayuyHoe 3HaueHue [lepuonndeckoro 3akoHa [[.1. Menzaeneesa. [Iporaossr JI.1. MenneneeBa. OTKpBITHE HOBBIX 2
XUMHNYCCKUX DJIECMECHTOB.
Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX TECOPETHUUCCKUX SaﬂaHHfI Ha XapakKTepu3anuo XuMHICCKUX 3JIEMCHTOB
«MeTtammyeckne / HeMETaJUTHIECKIE CBOUCTBA, IIEKTPOOTPHLIATEIFHOCTh XUMHIESCKHUX 3JIEMEHTOB B COOTBETCTBHH C HX
9JIEKTPOHHBIM CTPOCHHEM U ITOJIO’KEHHEM B IEPHOAMYECKON crcTeMe XuMUIeckux dieMeHnToB [ M. MenneneeBay
Pa3gen 2. Xumnyeckue peaknuu 8
Tema 2.1. Tumnsl OCHOBHOE cojiep:KaHne 4 OK 01
XUMHUUYECKHUX pEeaKUi TeopeTuuyeckoe o0yueHmne 2
Krnaccudukarus i THIIBI XUMHYECKUX PeakIfil ¢ ydacTHeM HeopraHnueckux BemecTB. CocTaBleHIE yPaBHEHUH peaKIiii
COEIMHEHUS, Pa3JIOKEHIS, 3aMeIIeHIsI, 0OMEHa, B T.4. PEaKLHil TOPeHNsI, OKHCIICHNUA-BOCCTAHOBICHUSL.
ypaBHeHI/IH OKHCIIEHHSI-BOoccTaHOBIeHNs. CreneHs okucieHus. OKUCINTENb U BOCCTaHOBUTENL. COCTaBICHUE U 2
YpaBHUBaHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI METOAOM 3JIEKTPOHHOTO O6ananca. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B IPUPOJIE, IPOU3BOJCTBEHHBIX MPOLIECCAX U HKUZHEAESITEIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
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I/I3yquI/Ie KOJIMYE€CTBEHHBIX OTHOIIEHUN B XUMHHU. OCHOBHBIC KOJIMUECTBEHHBIE 3aKOHEI B XUMUH U PpacyeThI 10 YPABHCHUSAM
XUMHUYCCKUX peaxunﬁ. Moub Kak eAuHMIIAa KOJIMYECTBA BEIICCTRA. MOJ'IHpHaH Macca. 3aKOHEI COXpaHCHHS MAaCChbl U DHCPIUHU.

3akoH ABoranpo. MomsapHeiii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. PacueTsl MO ypaBHEHHSAM XHMHYECKUX 2

PEaKIHii C NCTI0JIL30BAHIEM MacChl, 00beMa (HOpMaJbHbIE YCIOBHS) Ta30B, KOJMIECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJep:KaHue 4 OK 01
DJIEKTPOUTHIECKAS Teopernuyeckoe o0yueHue 2 OK 04
AMCCOLMALNA U HOHHBIH | Teopus 2MeKTpoIUTHIECKOH aucconuanyy. MoHbl. DIeKTpOIuThl, HeIEKTPOIUTHL. Peakimn noHHoro ooMena. CocTapieHHe
obmeH peakuuii MOHHOTO OOMEHa IyTeM COCTABJIECHUs HMX TOJIHBIX M COKDAICHHBIX HOHHBIX ypaBHeHHH. KHCIOTHO-OCHOBHBIE 2

peakiuy. 3alaHusl Ha COCTABICHHE HOHHBIX PEaKIINH
Kontpoabnast pagora 1 |CTpocHHE BEIECTBA U XUMHUECKUE PEAKIIMN 2
Pazgean 3. CTpoeHue U CBOHICTBA HEOPTAHHYECKUX BeIIECTB 14
Tema 3.1. OcHOBHOE cojiep:KaHne 4 OK 01
Knaccuduxanmus, Teopernuyeckoe o0yueHue 2 OK 02
HOMEHKJIaTypa U CTPOCHUC |[[peameT Heopranmdeckoi xumun. Kiaccudukanns HeopraHmdeckux BemiecTB. [IpocTeie U ci0kHbIEe BemecTBa. OCHOBHBIC
HCOPTraHMYCCKUX BCIICCTB |kiacChl CIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCUIBI, KUCIOTHI, COMIX). B3auMOCBs3b HEOPraHUYECKUX BellecTB. ArperatHeie

cocTosiHus BeuecTBa. Kpucraminyeckue u amopdHsie BeuecTBa. THIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas, 5

MOJIEKYJIsIpHasl, HOHHAs, METAIUINYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIITHYECKOI

pemeTKH. 3aBUCUMOCTh XUMHUYECKONH aKTUBHOCTH BEILECTB OT BUJa XUMHUYECKOH CBSI3U U THIIA KPUCTAIIIMYECKON PEIIeTKH.

ITpuanHEl MHOr00Opas3ysl BENIECTB

IIpakTHyeckue 3aHATHS 2

H3y4eHue HOMEHKIIaTypbl HEOPraHWYECKUX BELIECTB: HA3BAHUE BEIIECTBA UCXOMS U3 UX XMMHUUECKOH (opMyIbl Mt

COCTaBJIEHUE XUMHYECKOH (hOPMYIIBI KCXO/Is M3 Ha3BaHus BeuiecTBa no MexayHapoauoii (MIOIMAK) winu tpuBraipHON

HOMEHKJIaType.

Pemmenne mpakTHuecKuX 3alaHUH 10 KJIacCH(HUKALNU, HOMEHKJIATYpe U XMMUYECKHM (popMyiiaM HEOpraHMYECKHX BEIECTB 2

Pa3IMYHBIX KJIAacCOB (YyrapHbIM ra3, YIJIEKHCIBIH Ta3, aMMHUaK, TralieHas M3BeCTb, HETalleHas M3BECTb, MHUThEBAas coja U

JPYTHX): Ha3bIBATh M COCTABIATH (DOPMYJIBI XUMHUYECKUX BEIIECTB, ONPEAEIIATh IPUHAMIIEKHOCTD K KJIaccy.

Hcrounnku xumudeckoit nHGopmanun (cpecTB MaccoBoii nHpopmary, cetb MutepHer u npyrue). Ilonck nudopmannu mo

Ha3BaHWIM, HICHTH()HUKATOPaM, CTPYKTYPHBIM GopMyIIaM
Tema 3.2. Puznko- OcHOBHOe coiepKaHue 10 OK 01
XUMHYECKHE CBOUCTBA Teopernuyeckoe o0yueHue 6 OK 02
HCOPraHMYCCKUX BEIIECTB (Metampl. OOmue ¢usndeckne M XUMHUYECKHMEe CBOHcTBa MeTamuioB. CrocoObl moirydeHus. 3HauyeHHe METaIOB H

HEMETAJJIOB B IPHUPOJIC M >KU3HEIEITEILHOCTH YeJIOBEeKa M OpraHn3MoB. Kopposusi MeTaiuioB: BHIBI KOPPO3UH, CIIOCOOBI 2

3alIUThl METAJUIOB OT KOPPO3HH

Hemeramsl. O0mue ¢pusnyeckne U XMMHYECKHAE CBOMCTBa HeMeTayuloB. TunuyHble cBoiicTBa HemetayuioB [V— VII rpymnm. 2

Knaccudukanys 1 HOMEHKIaTypa coOeAMHEHNI HeMeTaiuioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJE

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT, COJIEH | Jp.). 2

3aKOHOMEPHOCTU B M3MEHEHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOAHBIX COEAMHEHHH, BHICIINX OKCHJIOB U THAPOKCHIOB

IIpakTHyeckue 3aHATHSA 2
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CocraBieHre ypaBHEHUN XMMUYECKHUX pEaKIUi ¢ ydacTHEM IMPOCTBIX U CIO0XKHBIX HEOPraHUMYECKHX BEIIECTB: METAJUIOB U
HEMETAJVIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX JJIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHHUH W
aM(OTEpHBIX THAPOKCHAOB; HEOPTAHUUECKHX COJIEH, XapaKTEPHU3YIOLINX UX CBOHCTBA.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMN Ha CBOMCTBA, COCTaB, IONy4YeHHE M 0Oe30mMacHoe
WCTIOJIb30BaHNE BAXHEHIINX HEOPTAaHWIECKUX BELIECTB B OBITY 1 IPAKTHUECKOHN JESITEILHOCTH YEIOBEKA

KonTponbsnas pabora 2

CBolicTBa HCOPraHNYCCKUX BEUICCTB

Pasnen 4.

CTpOCHHe H CBOMCTBA OpraHuveCKux BEECTB

18

Tema 4.1.
Krnaccudukanus,
CTpOEHHE 1 HOMEHKJIaTypa
OpPraHN4YCCKUX BCUIECCTB

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yuyeHue

IosiBeHye n pa3BUTHE OPraHUYECKON XMMHHU Kak Hayku. [IpenmeT opranndeckoil XuMuu. MecTo ¥ 3Ha4eHUE OpraHnIeCcKon
XHMHHU B CHCTEME €CTECTBEHHBIX HAYK.

XUMHUECKOE CTPOCHHE KaK MOPSI0K COCIMHEHHUS aTOMOB B MOJIEKYJE COTJIACHO MX BaJeHTHOCTH. OCHOBHBIEC MOJOXKEHUS
TEOpPUHM XUMHUYECKOTO CTPOCHHUs OpraHuveckux coeauHeHuid A.M. bBytnepoBa. YriepoaHblii CKeleT OpraHUYecKon
MOJICKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIIECTB OT XUMUYECKOT0 CTPOCHUS MOJIeKy. Vi3oMepus U H30MepHl.

[Monsitue o ¢pyHkIMoHansHOU rpynne. Pagukan. [IpuHimne kiaccupukanuy OpraHi4ecKiX COeAMHEHNH. MexayHapoaHas
HOMEHKJIaTypa W IpPHUHIMIB HOMEHKJIATYphl OpPraHM4ecKux coequHeHuid. [ToHsTHe 00 a30TcoaepKallMX COEAMHEHUSX,
OMONIOrMYecKN aKTHBHBIX BEHIECTBAX (YIVIEBOJAxX, JKHUpax, OENKax W Jp.), BEBICOKOMOJICKYSIPHBIX COSANHEHUSIX (MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA

HoMmeHnknaTtypa OpraHm4ecKHX COEIWHEHHH OTAETbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACBHIIICHHBIE M apOMaTHYecKue
YTJIEBOJOPO/IBI, CIIUPTHI, PEHOIIBI, ATbJIETH/IbI, KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) CoCTaBIeHNE MOJIHBIX M COKPAICHHBIX
CTPYKTYPHBIX (POPMYJT OPraHMYECKHX BEIIECTB OT/EIBHBIX KJIACCOB, MCIOJB3Ysl MX HA3BaHWS IO CHCTEMaTHYECKOH M
TPUBHAJIBHOW HOMEHKJIAType (3THWIIEH, alleTHIIeH, IMIepyH, (GeHou, GopManbaerul, ykcycHasl KNCIIOTa, TAULUH). PacueTs
npocreiitieii GopMyIbl OpraHMIecKO MOJICKYJIBI, HCXOS U3 3JIEMEHTHOT0 cocTasa (B %)

OK 01

Tema 4.2. ColicTBa
OpTaHUYECKHUX
COEIMHEHU I

OcHOBHOe cofiep:kaHue

Teopernuyeckoe o0yyeHue

OU3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKHX COCOMHEHUI OTHENBHBIX KIIACCOB (OCOOCHHOCTH KJIAacCH(HKALMU U
HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKUI Pl M oOwmas Gpopmyna; u3oMepusi; GU3MIECKHe CBOMCTBA; XUMUYCCKUE
CBOWCTBA; CITIOCOOKI ITOTYyYCHHS):

— IpefiebHBIE YIIIEBOJOPOABI (aNKaHbl M IMKJIOaTKaHbl). ['opeHre MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB TEIUIA B
MPOMBIIUIEHHOCTH U ObITY. CBOWMCTBA IPUPOIHBIX YTIIEBOIOPOAOB, HAXOXKICHUE B IPUPOJIEC U IPUMEHEHHE aJIKaHOB;

— HenpeJeNbHble (aJIKeHBI, alIKHHBI M aJIKaJUeHbl) U apoMaTHYECKHEe YIJIEBOJIOPOAbL. ['OpeHHe aneTwiieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IIAMEHH JJIsl CBAPKU M PE3KH METAJLIOB

— KHCJIOPOJCOIEpIKaIINe COSANHEHH (COUPTH U (DEeHOJBI, KapOOHOBBIE KHUCIOTHI M A(QHPHI, aNbIETUAB U KETOHBI, KHPHI,
yraeBoabl). IlpakTudeckoe TpUMEHEHWE OJTHJICHTIUKONS, TiMlepuHa, ¢eHona. [Ipumenenne ¢dopmManbaeruaa,
aleTIbJETH/IA, YKCYCHOM KHCIOTHI. MbllIa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIINE CBOWCTBA MbLIa

— a30TcoJepIKalIe COSANHEHNS (aMUHBI M aMHHOKHCIIOTHI, Oenkn). BRICOKOMOIEKyIApHBIE COETUHEHUS (CHHTETHYECKUE U
OmostornyecKkn-akTHUBHBIE). MOHOMEp, OIMMEp, CTPYKTYpPHOE 3BeHO. [lonmmepun3anist 3THIeHa KaKk OCHOBHOE HaIpaBICHUE

OK 01
OK 02
OK 04
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€I'o UCITI0JIb30BaHUs.
I'eneTnyeckas cBsI3b MCKY KjlacCaMU OPTraHUYCCKUX COCIUHEHUM

HpaRanecxne 3aAHATHHA

I/I3yquI/1e CBOMCTB OpraHn4eCKux COCAUHEHMI OTIENIBHBIX KJIAacCOB (TpI/IBI/IaJ'II)HaH n MCXKAYHapoJHasd HOMECHKJIATypa,
XUMHWYCCKUC CBOﬁCTBa, CII0COOBI l'IOJ'Iy‘-IeHI/IH)Z MpeaAC/IbHBIC (aJ'IKaHI)I u III/IKJ'IoaJ'IKaHLI), HCIPECACIBbHBIC (aJ'IKeHI;I, aJIKMHbI U
amcazu/lem,l) U apOMaTU4€CKUC YrJI€BOAOPOJbI, CIIUPTHI U (beHOJ'ILI, Kap6OHOBLIe KHCJIOTHI U 3(1)I/IpLI, aJIbACTUu bl U KCTOHKI,
AMHUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCINHEHUS. 3a,IIaHI/I}I Ha COCTaBJICHUEC ypaBHeHI/Iﬁ XUMHUYCCKHUX peaxunﬁ C
Y9aCTUEM OPIraHNYCCKHUX BEIIECTB HA OCHOBAHNWN UX COCTaBa U CTPOCHUA

CocTaBlIcHHE CXEM peaKHI/Iﬁ (B TOM YHMCJIC O MPCAJIOKCHHBIM IICIIOYKaM HpeBpameHHf/'I), XapaKTCPpU3 yIOIuXx XUMHUYCCKUC
CBOICTBa OpraHU4YCCKUuX COCHHHCHHI;‘I OTACJIBHBIX KJIACCOB, CITIOCOOBI UX MOJYy4YCHUSA U Ha3BaHUC OPraHUYCCKUX COG,Z[I/IHSHI/IfI
Io TpHBHaHBHOﬁ Ui Me)K,I[yHapOI[HOﬁ CHCTEMAaTHICCKOM HOMCHKJIATYpPC.

Pemenne MMPAKTUKO-OPHUCHTHUPOBAHHBIX TCOPCTUYCCKUX Ba,I[aHI/Iﬁ Ha CBOMCTBa OpraHu4YCCKUX CO€,I[I/IH€HI/II71 OTACIIBHBIX
KJIaCCOB

Tema 4.3.
Unertndukanms
OpraHUYECKUX BEIIECTB,
UX 3HAYCHUEC U
NPUMEHEeHUE B OBITOBOH 1
MPOU3BOICTBEHHOU
JIESITeIbHOCTH Y€I0BEKa

OcHOBHOe cofiep:kaHue

Teopernueckoe o0yyeHue

Buoopranmueckne coemunenns. IlpuMeHeHne u Oumosormdeckast ponb yrineBonoB. OKHCICHHE YIJIEBOJOB — HCTOYHHUK
SHEPTUM JKUBBIX oOpraHm3MoB. OOnacTH TpPUMEHEHHS aMHHOKHCIOT. [IpeBpamieHusi O€NKOB NHIIM B OpraHH3ME.
Bruonornueckue ¢ynkiun 6enxoB. bruonorndeckue ¢yHKIMK kupoB. Poib opraHn4eckod XMMHM B pEIICHHH IMPoOIeM
NHIIEBOH Oe30macHoCTH

Poms OpFaHH‘IGCKOﬁ XMMHUU B pCIICHUN HpO6J’I€M Z-)HepFeTPI‘IeCKOﬁ 6630HaCHOCTI/I, B pa3sBUTUH MCANLWHBI, CO3AaHUN HOBBIX
MaTeprajioB, HOBbIX MCTOYHHMKOB 3HCPTHUU (aﬂLTepHaTI/IBHLIG HUCTOYHUKH 3H€pFI/II/I). OmnacHOCTh BOSI[CﬁCTBI/I?[ Ha >XHBBIC
OpraHmu3Mbl OPraHUYCCKUX BEIIECCTB OTACIBHBIX KJIACCOB (yFJ’IeBO}IOpOI[LI, CIIUPTHI, Q)eHOJ'H)I, XJIOPOPraHNvICCKUe
IPOU3BOJHLBIC, aJIbACTUIBI U )Ip.), CMBICJI TOKA3aTeJid MPEACIIbHO ,E[OHyCTPIMOﬁ KOHICHTpalun

KontpoabHasi padora 3

CTpyKTypa B CBOMCTBA OPraHNYECKUX BEIIECTB

OK 01
OK 02
OK 04

Paznea 5.

Kunernueckune u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkIuii

CKOpOCTh XUMHUUECKHUX
peaxuii.
XHUMHUECKOE paBHOBECUE

OcHOBHOE cojiepkaHue

TeopeaneCKoe oﬁyqe}me

NI AN

CKOpOCTh pEakiiM, €€ 3aBHCUMOCTb OT pa3IndHBIX (PAaKTOPOB: TNPHPOABI PEATHPYIONIMX BELIECTB, KOHLEHTPAIMN
pearupyrrommx BelecTB, TeMIEePaTyphl U IJIOIMAAN PEaKIIMOHHON NOBepXHOCTH. TerioBbie 3h(HeKThl XUMHUIECKUX PEaKIH.
DK30- ¥ YHIOTEPMUIECKHUE, PEAKITUH.

OO6patuMocTh peaknnii. XUMHUYEeCKOe PaBHOBECHE M €r0 CMEIICHHE O] ASHCTBHEM pa3iN4HBIX (PaKTOPOB (KOHIIEHTPAIUSI
peareHTOB WM TPOTYKTOB pEaKUUH, NaBJIEHHE, TeMmIieparypa) Uil CO3/aHUS ONTHMAJIbHBIX YCJIOBHH MPOTEKaHUSA
xumudeckux npoueccos. [Tpunuun Jle [larense

OK 01
OK 02

HpaRaneCKne 3AHATHHA

Pemenne npakTHKO-OPHEHTHPOBAHHBIX 33/JaHUM Ha aHanW3 (PaKTOPOB, BIMAIONINX HA W3MEHEHHE CKOPOCTH XMMHUYECKOH
peakiuu, B T.4. C TMO3WUIUH DKOJOTHYECKH IIeiecoo0pa3HOro TOBEAEHUS B OBITY W TPYAOBOH ACSITEILHOCTH B IIENSAX
COXpPaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJIHOM Cpebl.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHMil HAa NpuMeHeHue npuHuuna Jle-lllatenbe s HaXOXACHMS HAIIPaBJICHUS

OK 01
OK 02
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CMCIICHUA PABHOBECUL XUMHUYECKOMH pCaKku U aHaJInu3 (baKTOpOB, BJIMAIONINX HAa CMCIICHUEC XUMUYCCKOI'O0 paBHOBECHSA

Pazgen 6. PacTBOpBI 2
Tema 6.1. OCHOBHOE COIepP:KaHHE 2 OK 01
[MonsiThe 0 pacTBOpax Teopernueckoe o0yueHue 2 OK 02
PactBopenne kak ¢usnko-xumudeckuii mponecc. PactBopsl. CrocoObl HPHUrOTOBJIEHHUS PacTBOPOB. PacTBOPHMMOCTS. OK 07
MaccoBast o1 pacTBOpeHHOro BemecTBa. CMBICT IOKa3aTens MpPEJeNbHO JOMYCTUMOM KOHIEHTpAllMU M €ro
UCIIOJIb30BAaHHE B OIIEHKE YKOJIOIMYECKOW O€30MacHOCTH.
[IpaBuiia HKOJOTMUECKH 11€J€CO00Pa3HOr0 MOBEAEHUS B OBITY M TPYJOBOH JESTENBHOCTH B IIEISIX COXPAHEHHS CBOETO 2
3/I0POBBSI U OKpYXKaroIeil MPUPOIHON CPe/Ibl; OITACHOCTh BO3/ICHCTBHS Ha KHUBBIC OPraHU3MEI ONPECICHHBIX BEIIECTB.
Permenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUH HA PACTBOPHI, HCIOJIb3yEeMbIEe B OBITOBOW M NPOM3BOACTBCHHON
JESITEIbHOCTH 4ETI0BEKA
IIpogeccuoHaILHO-OPHEHTUPOBAHHOE COAepKaHue (CoAepKaHNe NPUKJIATHOTO MOAYJIST)
Pazgea 7. Xumusi B ObITY M NIPOU3BOJACTBEHHOI eI TeJIbHOCTH YeJI0BEKA 6 OK 01
Xumusi B OBITY U OCHOBHOE cojiep:KaHue 6 OK 02
TIPOU3BO/ICTBEHHOH TeopeTHueckoe 06yueHme 2 OK 04
AEATCILHOCTH YETIOBEKA Hogelilne JOCTH)KEHUsT XUMUYECKOM HAyKH M XUMUYECKOH TexHosoruu. Pomb xumuum B 00ecHe4eHHH 3KOJIOIMYECKOH, OK 07
OHEPreTUUECKON U MUIIEeBOH 0€30MacHOCTH, pa3BUTUH MEAMIMHBL. [IpaBuia moucka u aHaJiM3a XUMHYECKOH HH(POpMan 2 1IK3
U3 pa3NuuHbIX UCTOYHUKOB (HayuHas ¥ y4yeOHO-Hay4YHas IMTepaTypa, CpeJicTBa MaccoBOil nHpopmanuy, cetb MHTEpHET) K13
IIpakTnyeckue 3aHATHSA
ITouck u aHanM3 KEHWCOB O MPHUMEHCHHHM XHMHUYECKHX BCIECTB M TEXHOJOTHMHA ¢ y4eToM Oyayiiedl mpodecCHoHaIbHOM
JIESITeTPHOCTH MO0 TeMaM: BaKHEHIIHME CTPOUTENbHBIC MaTepHanbl, KOHCTPYKIHMOHHBIE MaTepHalibl, KPacKH, CTEKJIO,
KepaMHKa, MaTepualbl A JJIEKTPOHUKH, HAHOMATEpUabl, TEKCTUIBHbIE BOJOKHA, HCTOYHUKH 3HEPrUH, OPraHUYECKHE U 4
MHUHEpAJIbHBIE yI0OPEHHS, JEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XMMHUSL.
3amuTa: [lpencTaBieHne pe3yabTaToB peleHns KeWcoB B popMe MUHM-IOKIIA/IA ¢ IPe3eHTaneH
IIpoMeskyTouHast aTTecTalMsA MO JMcHUIIMHe (A depeHIHPOBaHHBIH 3a4eT) 2

Bcero

58
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JUCHUILINH

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

O6opynoBanue y4eOHOro KaOMHeTAa: KOJUICKIIUU MPOCTHIX M CJIOKHBIX BEIIECTB H/WIIH
KOJIJICKIIMH TIOJIMMEPOB; KOJUIEKLIMSI TOPHBIX MOPOJ] U MUHEPAJIOB, HU(POBEIE 00pazoBaTeIbHbIE
pecypchl.

Texnuveckue cpeacrpa 00y4eHHsi: KOMIIBIOTEP C YCTPOMCTBAMHU BOCIPOU3BENEHUS
3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMENITHAS TOCKA.

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuil, WHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN
JUTEepaTypbl

OcHoBHas iuTeparypa:
1. Xwumusa 10, 11 kmacc. I'abpuensu O.C., OcrpoymoB WN.I'., CmankoB C.A. — Mockaa:
IIpocsemienue, 2022.
2. Xumus. 3agauHuK: ydeOHOE mocoOue uiss cpeaHero mnpodecCHoHaIbLHOr0 oOpa3zoBaHus /
10. A. JlebeneB [u np.]; moxm obOmeir pemakiued [. H. ®aneeBa. - MockBa: M3marenbcTBo
FOpaiir, 2020.
3. Xwumusa: ydeOHUK 1 cpenHero mnpodeccuoHanbHoro obpazoBanus/ 0. A. JleGenes,
I'. H. ®anees, A. M. I'onyoe, B. H. lllanoBain; mox obmei pemakuumeii I'. H. daneera. - 2-¢
u3J1., mepepad. u gom. - Mocksa: MzmarensctBo FOpaiit, 2020.

JlonoJiHUTeIbHAA JIUTEPATYypA:
1. MapteiHoBa, T.B. Xwumusa: yueOHUK M TPAKTUKYM ISl CPEIHEro MpOQecCHOHATHLHOTO
oOpazoBanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'onyHoB ; mox oOuieil penakuueit
T. B. MapTbeIHOBOii. - 2-€ U311, uctp. u gom. - Mocksa : M3narensctBo KOpaiit, 2020.

HNHTepHeT-pecypcebl:
. www. krugosvet.ru /ynuBepcanbHas sHuukIoneaus «Kpyrocser»/
. http:// sciteclibrary.ru /HayuHo-TexHu4eckas OudInOTEKA/
. www.auditorium.ru /6ubnnorexka HHCTUTYTa «OTKPHITOE 0OIIECTBOY/
. Www. interneturok. ru («Buneoypoku 1mo mpeaMeTam mKOJIbHON TPOrpaMMbD»).
. Www. chemistry-chemists. com/ index. html (s;iekTpoHHBIH KypHAT « XUMHKH U XUMHES).
. www. hemi. wallst. ru («Xumusi. OOpa3oBaTeNbHBIN CAUT I NIKOJILHUKOBY).
. www.alhimikov.net (O0pa3zoBaTenbHbIN CAUT AJI NIKOJIEHUKOB).
. www.chem.msu. su (DnekTpoHHast OMOIMOTEKA 110 XUMHUN ).
10. www. hvsh. ru (xypHan «XuMHS B HIKOJIE»).
11. www.hij.ru (xypHan «XuMHS U )KU3HBY).

O 00 NO 01 WIho —
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJbHOM U CIUAIIINHBI
KoHTposib W oOIllGHKa pe3yabTaTOB OOYYEHHsI OCYIIECTBISACTCS IMPENoaaBaTeieM B
npolecce IMPOBEACHUS NPAKTUYECKUX 3aHITHI, TECTUPOBAHUSA, a TAaKXKE BBIMOJHEHUS
00yJaronMMuCs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICIOBAHUH.

Mopnyas/Paznen/Te .
Ne OK/IIK ny va A PesyabTaTt 00y4enns THIbl OLIEHOYHBIX MEPOIPUATHI
| OcHoBHOe coaep:kaHue
1 Pazznes 1. OcCHOBBI CTPOEHHs BelllecTBA
DopMyJIHPOBATh 0a30Bble MOHATHS U 3AKOHbI XUMHH
1.1 |OKO01 CrpoeHue aToMOB CocTaBATh XUMUYECKUE 1. Tect «CTpoeHHE aTOMOB XMMHYECKHUX
XUMHUYECKHX (opMyJIBl COETMHEHHH B 3JIEMEHTOB U IIPUPOA XUMUYECKOI
2JIEMEHTOB U COOTBETCTBHHU CO CTETIEHBIO CBS3N».
pupoaa OKHCJICHHSI XUMUUECKUX 2. 3a1auu Ha COCTaBJIEHHNE XMMHYECKUX
XMMHYECKOH CBSI3M  |3JIEMEHTOB, HCXOS U3 (opMyJ1 IByXaTOMHBIX COETUHEHHIA
BaJIEHTHOCTH 1 (okcumoB, cynb(GUAOB, THAPHIOB U T.I1.).
JIEKTPOOTPHLATEIEHOCTH 3. 3ajaHus Ha HCHOIb30BaHNC

XMUMHUYECKOI CUMBOJIMKH U HA3BaHHUI
COC/IMHEHUI TI0 HOMEHKJIATYpe
MEXIYHAPOJIHOTO COI03a TEOPETUIECKON
U MPUKJIAJHON XUMHUU U TPUBHATBHBIX
Ha3BaHU JJ151 COCTABICHHUS XUMHUYECKUX
(GhopMys1 TByXaTOMHBIX COCAMHCHUI
(okcumoB, cynb(UA0B, THAPUIOB U T.I1.) U
JPYTUX HEOPTaHUYCCKUX COCAUHCHHUN
OTZAENBHBIX KIIaCCOB

1.2 |OKO01 [lepnoauueckuit XapakTepHu30BaTh XUMHUYECKHE 1. Tect «Metammuaeckue /
OK 02 3aKOH " Tabimma 3JIEMEHTBI B COOTBETCTBHUHU C UX HEMETaJNINYECKHE CBOMCTBA,
J.N. Menneneesa TIOJI0’)KEHUEM B MIEPHOANYECKONH  |3JIEKTPOOTPHUIIATENILHOCT B CPOJICTBO K
CHCTEME XUMHYECKHUX 3JIEMEHTOB |3JIEKTPOHY XUMHYECKHX 3JIEMEHTOB B
J.W. Menpneneena COOTBETCTBUE C UX IJIEKTPOHHBIM

CTPOEHHEM U TOJIOKECHHEM B
MIEPUOANYECKON CHCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBay.

2. IIpakTryeckue 3agaHus Ha
YCTaHOBJICHHE CBSI3U MEXIY CTPOCHHEM
ATOMOB XMMHYECKUX JICMEHTOB U
TIEPUOTNICCKAM H3MEHEHHUEM CBOMCTB
XUMHUYECKHX 3JIEMECHTOB H UX
COCJIMHEHUI B COOTBETCTBHH C
monoxxeHneM [leproamyeckoit cucreme.
3. IIpakTHKO-OpHUEHTHPOBAHHEIE
TEOpETUYECKHE 3a/IaHus Ha
XapaKTePU3aLUI0 XUMHUUECKUX
2JIeMEeHTOB: «MeTannnyeckue /
HEeMETaJUTNYECKUE CBOMCTBA,
AJIEKTPOOTPHUIIATETLHOCTD U CPOJICTBO K
3JIEKTPOHY XMMHUUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX IJEKTPOHHBIM
CTPOCHHUEM U TIOJIOKCHUEM B
MEPUOJUYECKON CUCTEME XUMUUECKHUX
anemenToB JI.11. MenaeneeBay

2 Pa3nen 2. XapakTepu3oBaTh THIIbI KourpoabHas padora
XuMHYECKHE XHMHUYECKUX peaKkIuii «CTpoeHHe BellecTBA M XUMUYECKHUE
peaxkumnu peaxkium
2.1 [OKO01 Tunel xumuueckux  |CocTaBIsATh peakMK COeAUHEHU, | 1. 3a1aun Ha coCTaBlieHUE YpaBHEHUIT

OK 04 peakuui pa3ioxeHus, 0OMeHa, 3aMEIICHHS, | PEaKIIUi:
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OK/TIK

Monyas/Paznen/Te
Ma

Pe3yabrar 00y4yeHus

Tunbl 01leHOYHBIX MEPONPUATHH

OKHUCJINTCIIBHO-
BOCCTAaHOBUTCJIbHBIC pCaKIIUN

— COEIMHEHHS, 3aMEIlCHUS, PA3JIOKECHHUS,
oOMeHa;

— OKHCIIMTENIBHO-

BOCCTQHOBUTEJIBHBIX PEAKIUH C
HCIOJIb30BaHUEM METOA MIEKTPOHHOTO
OanaHca.

2. 3aga4n Ha pacyeT Macchl BEIIECTBA MU
00béMa

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce UM 00BEMY OJHOTO M3
Y4YacTBYIOIINX B PEaKIMU BEIIECTB;
pacyéTel

Macchl (00bEMa, KOJIMUeCcTBa BEIIECTBA)
MIPOAYKTOB PEAKIIUHU, €CIU OJTHO U3
BEIIECTB UMeeT NPUMECH

2.2

OK 01

DNeKTpoIUTHYECKAs
IUCCOLUAIS U
HOHHBIN 0OMeH

CocTaBnsTh ypaBHEHUS
XMMHUYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yJacTuem
HEOPraHUYECKHX BEIIECTB

1. 3aganus Ha COCTaBIICHUS
MOJIEKYJISIPHBIX H MOHHBIX PEAKIHH C
yJacTHeM KHUCIIOT, OCHOBaHUH U COJIEH,
YCTaHOBJICHHE M3MECHEHUS KUCIIOTHOCTH
cpensl

Pasnen 3. Ctpoenue
M CBOIiCTBa
HEOPTraHMYeCKUX
BellleCTB

HccaenoBarhb cTpoeHHe U
CBONCTBA HEOPraHUYeCKHX
BellleCTB

KonTponbHas padora
«CBoOlCTBa HEOPraHMYECKHUX BelIeCTB

3.1

OK 01

Knaccudukarms,
HOMEHKJIIATypa 1
CTpOeHHE
HEOPraHUYECKUX
BEIIECTB

Knaccupumnmposats
HEOPraHNYECKHE BELIECTBA B
COOTBETCTBHH C UX CTPOCHHUEM

1. Tect «HoMmeHKaTypa U Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOI U3 UX
XUMHYIECKOH (POPMYITBI HIIH COCTaBICHUE
XUMHYECKOH POPMYITBI HCXOMS U3
HA3BaHUSA BEIECTBA MO MEXKITyHAPOIHOM
WM TPUBHAJILHON HOMEHKIIATYpe».

2. 3agauu Ha pacdeT MacCOBOH J10JIU
(Macchl) XHMUYECKOTO AJIEMEHTa
(coennHeHUS) B MOJIEKYJIE (CMECH).

3. [IpakTuueckue 3a1anus Mo
KIaccu(UKaIu, HOMEHKJIAType H
XUMHYIECKUM (POpPMYITaM HEOPTaHHIESCKIX
BEIIECTB Pa3INYHBIX KIIACCOB.

4. IlpakTryeckue 3aaHus Ha
oTpeieNIeHue XUMHICCKOH aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTHU BUJA
XUMUYECKOW CBSI3U U TUIIA
KPUCTAJUIMYECKON pELUIETKU

3.2

OK 01
OK 02

DOU3HKO-XUMHYECKHE
CBOMCTBa
HEOPTaHUYECKUX
BEIIECTB

VYcTanaBnuBaTh 3aBUCUMOCTD
(hMBHKO-XMMHYECKUX CBOWCTB
HEOpPTraHWYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB ¥ MOJIEKYJI, &
TaK)Ke€ TUIA KPUCTAIINYECKON
peleTku

1. Tect «OCOOEHHOCTH XUMHYECKUX
CBOWCTB OKCHIOB, KHCIIOT, OCHOBAaHHH,
aM(OTEPHBIX THAPOKCUIOB U COJICI.

2. 3aaHus Ha COCTaBJICHUE YPaBHEHUH
XUMHUYECKUX PEaKIMil ¢ yyacTuemM
MIPOCTBIX U CIIO’KHBIX HEOPTaHMYECKUX
BEIIIECTB: OKCH/IOB METAJIJIOB, HEMETAJLIOB
1 aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHHH U
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Ne OK/TIK Monynbﬁ’:snen/Te Pe3yabTaTt 00yuenus Tunbl OLIeHOYHBIX MEPONPUATHI
aM(pOTEPHBIX THAPOKCHUIIOB,
HEOpraHUYEeCKHX coJjeil,
XapaKTEePU3YIOUINX UX CBOHCTBA U
CIIOCOOBI TIOJTy4YEHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHbIE
TEOpeTUUECKHe 3a/1aHus Ha CBOMCTBA U
MOJTyICHNE HEOPTAaHNIECKHUX BEIICCTB
3.3 |OKO01 Unertndukanms HccrenoBaTh KauecTBEHHBIE 1. IIpakTHKO-OpHUEHTHPOBAHHEIC 3aIaHUS
OK 02 HEOPraHUYECKUX peaKkuuy HEOPraHUYECKUX 110 COCTaBJICHUIO XUMUYECKUX PEAKLHH ¢
OK 04 BEIIECTB BEIIECTB y4acTHeM HeOpPraHUYEeCKUX BEIIECTB,
HCTONB3YEMBIX JUIS UX UICHTHU(DHUKALINY.
4 Pa3nen 4. Ctpoenne |McciienoBaTh CTpOeHUE U KouTpoabHasi padora
M CBOICTBa CBONCTBA OPraHNYeCcKUX «CTpoeHHe U CBOHCTBA OPraHM4ecKuX
OpPraHUuYeCcKHX BeEIECTB BeEIIECTBY»
BeEIlECTB
4.1 [OKO01 Knaccugukarus, Knaccugumnuposars 1. 3amanus Ha cocTaBICHUE HAa3BaAHUKA
CTPOCHUE H OpraHUYECKHE BEUICCTBA B OpPTraHUYECKUX COCIMHEHUI 110
HOMEHKJIATypa COOTBETCTBHH C MIX CTPOCHHEM TPUBHAIBHON WIH MEXIYHAPOIHON
OpTaHUYIECKHUX CHCTEMAaTHYECKOH HOMEHKIIATYpE.
BEIIECTB 2. 3agaHns Ha COCTaBJIEHUE MTOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYII
OpPTraHUYECKUX BEIIECTB OTACITHHBIX
KJIACCOB.
3. 3agauu Ha ompeseneHue npocTeimeit
(GhopMyJIbI OPraHMYECKOU MOJICKYIIBI,
UCXOJs U3 dJIEMEHTHOTO cocTana (B %)
4.2 |0KO01 CsoiicTBa YcranaBiIuBaTh 3aBHCHUMOCTH 1. 3amaHus Ha cOCTaBJIEeHUE YpaBHEHUN
OK 02 OpraHNYECKHUX (U3NKO-XIMHUIECKHUX CBOICTB XUMHUYECKUX PEAKIHM ¢ y4acTUEM
OK 04 COCIUHEHNI OpPraHMYECKUX BEILECTB OT OpraHUYECKHX BEIIECTB HA OCHOBAHUH HX
CTPOCHUS MOJICKYT coCTaBa U CTPOCHHUS.
2. 3afaHus Ha COCTaBIEHUE YpaBHEHUH
XUMHYCCKUX PEaKITHIA,
WJLTIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA
C Y4EeTOM MEXaHHM3MOB MPOTEKAHUS
JTAHHBIX peaKIMil 1 TeHETUUECKOU CBSI3U
OpraHMYECKUX BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4u 0 YpaBHEHUSAM
peaxImii ¢ y9acTHEM OPTaHUIECKUX
BEIIECTB.
4.3 [OKO01 Unentudukamnms HccnenoBaTh kaueCTBEHHBIE 1.IIpakTUKO-OpUEHTUPOBAHHbBIE 3aJaHUS
OK 02 OpraHuYeCcKHuX peakuuy OpraHuYeCcKux 10 COCTaBJICHUIO XUMUUECKHUX PEaKIHi ¢
OK 04 BEILECTB, UX COCJIMHEHUI OTAEIBHBIX KIACCOB |y4acTUEM OPraHUYECKUX BEILIECTB, B T.4.
3HAYEHUE U WCTIONB3YEMBIX JIJISl X UACHTU(DUKAITIH B
MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.
OBITOBOM U
MPOU3BO/ICTBEHHOU
JIeSITeIbHOCTH
YyeJI0BeKa
5 Pazgen S. XapakTepu3oBaTh BIUsIHHE
Kunernueckue u Pa3JHYHBbIX (AKTOPOB Ha
TePpMOJANHAMHYECKH [PAaBHOBECHE M CKOPOCTH
€ 3aKOHOMEPHOCTH |XHMHUYECKHUX peaKIuii
NPOTEeKAHUSA
XHMHYECKHX

peaxkumni
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5 |OKO01 CkopocThb XapakTepu30BaTh BIUSHHC [IpakTHKO-OpUEHTHPOBAHHBIC

OK 02 XUMHUYICCKHUX KOHIICHTPAIIUU Pearupyromnux TEOPETUYCCKHE 33 JaHUs HA aHATTU3
peaKIuid. BEIIECTB ¥ TEMIIEPaTyphl Ha (hakTOPOB, BIUAIONINX HA H3MCHEHUC
XuMIYecKoe CKOPOCTh XUMHUYCCKUX PEAKIUNl  |CKOPOCTH XMMUYECCKOMN pEaKIIHu.
paBHOBECHE XapakTepu30BaTh BIUSHHE [IpaKkTUKO-OpUECHTHPOBAHHBIC 3aIaHUS HA

WU3MCHCHHS KOHIICHTPAIIH npuMeHeHue npuHnummna Jle-I1llarense s
BEIIECTB, PEAKINH CPEIbl U HAXO0>KJCHUS HATIPABIICHUS CMEIICHIUS
TeMIepaTyphbl Ha CMEIICHHE PaBHOBECHS XUMUYIECKOH PEaKINy U
XAMHYIECKOTO PaBHOBECHS aHau3 (GaKTOPOB, BIUAIOMINX HA
CMEIIeHHE XUMHUIECKOTO PABHOBECHS

6 HcciienoBaTs NCTHHHBIE

Pa3gen 6. PacTBophI |pacTBOPBI ¢ 3afaHHBIMHA
XapaKTePHCTHKAMHA
6.1 |OKO1 [onsTue o PasnmuuaTs ncTHHHEBIE pacTBOPHL | 1. 3amaun Ha IPUTOTOBJICHNE PACTBOPOB.

OK 02 pacTBopax 2. IIpakTUKO-OpUEHTUPOBAHHBIE

pacueTHbIC 3aJaHAs Ha TUCTICPCHEIC
CHCTEMBI, HCITONb3yeMbIe B OBITOBOH U
MIPOU3BOJICTBCHHOH JEATEIHPHOCTH
YyeloBeKa

1 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKaHNE (ColepKaHUe MPUKIATHOTO MOTYJIsI)

7 Pasznen 7. OneHnBaTh NOCJAEACTBUA 3ammuTa Keiica (c yueToM Oyayuiei
Xumus B ObITY M OBITOBON U POM3BOJACTBEHHOH |mpodeccHOHATBbHOM AeATEIbHOCTH)
NMPOU3BO/ICTBEHHOH |IeATeIbHOCTH YeJI0BeKa ¢
JeATEJbHOCTH MO3UIMH PKOJIOTHIECKOM
YyeJI0BeKa 0e30macHOCTH

OK 01 Xumus B ObITY U OuenuBath nocnencTsus 0bIToBoI | Keiic (¢ yaeToMm Oymymieit

OK 02 IIPOU3BOJCTBEHHOW  |U IPOU3BOJCTBEHHOM npodeccroHaNBHO AeSTeTLHOCTH)

OK 04 JESITeIbHOCTH JIESITEIbHOCTH YeJIOBEKa C Bo3MoxHBIE TEMBI KEHCOB:

OK 07 qeI0BeKa MO3UILUHN DKOJIOTHYECKOMH 1. IToremnenne kauMaTa u

K3 0e3omacHOCTH BBICBOOOXKICHIE Ta30BBIX THAPATOB CO

1IK13 JIHA OKeaHa.

2. Bynymue marepuainsl 171 aBua-,
MAaIIWHO- ¥ IPHOOPOCTPOCHUS.

3. HoBble MaTepHalbl AJIsl COTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX
mpenapaToB




