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1. OO6mas xapaktepucTuka padodei nporpaMmbl y4eOHOM AU CHHUIIIMHBI
00/1.04 Xumus
1.1. MecTo QMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mpodeccMOHAJbHOI 00pa3oBaTebHOI
NPOrpaMmblI
Yuebnas quctuminaa OO/[.04 Xumus sBisieTcs: 00s3aTenbHON 9acThI0 0011e00pa3oBaTeIbHOTO

mukina obpasoBarenbHoi mporpammbl CIIO B cootBerctBum ¢ ®I'OC mo cnenmanbHOCTH
09.02.06 CETEBOE 1 CUCTEMHOE AJIMUHUCTPUPOBAHMUE.

[TpuxnanHoit MoayNb BKIItOUaeT pasfen 8 «Xumus B ObITY U MPOU3BOJACTBEHHOM NEATEIbHOCTH
YyelloBeKa», KOTOPBIA peanu3yercs s Bcex Mpodeccuil/crenuanbHOCTEl METOIOM pelIeHUs
KEHCOB, CBS3aHHBIX C DKOJIOTMYECKOM OE€30IaCHOCTHIO M OIEHKOH IIOCIENCTBHH OBITOBOI U
MIPOU3BOJICTBEHHON JIEATEIILHOCTH, COOTBETCTBYIOIICH oTpacisiM Oynyied rnpodeccrnoHalbHOM
JESTEIIbHOCTH 00YJaroIMXCsl.

1.2. llesin 1 IaHMPYeMBble pe3yJabTaThl OCBOCHHS AUCHUIIIMHBI

1.2.1. leau u 321244 AUCUUIJIMHBI

Copnepkanre mTporpaMmbl  00IIe00pa30BATENBbHON JTUCHUILIUHBI «XHUMHUS» HaAIMpaBiIeHO Ha
JOCTH>KCHHE CIICYIOIINX HeJIei:

- (dbopMHUpOBaHHE CHCTEMBl XWMHUYCCKUX 3HAHWUH Kak BaKHEUIICH
COCTaBJISIFOLIEH E€CTECTBEHHO-HAyYHOM KApTUHBI MHpPAa, B OCHOBE KOTOpPOH JieKar
KIIFOUEBBIC TMOHATHUS, (DYyHIaMEHTAIbHbIE 3aKOHBI M TEOPHUH XHMHUH, OCBOCHHUE SI3bIKA
HAyKW, YCBOCHHE U IOHUMAaHUE CYITHOCTH JOCTYITHBIX 0000IIEHUH MUPOBO33PEHIECKOTO
XapaxkTepa, 03HaKOMJICHHE C UCTOPUEH X PA3BUTHUS U CTAHOBJICHHS;

- dbopMupOBaHHE ¥ PAa3BUTHE TMPEJACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIUi, HEOOXOAUMBIX JUIsl PUOOPETCHUS YMECHHN
OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHUM, HMMEIOIIMX MECTO B
PUPOJE, B IPAKTUYECKON U TOBCEAHEBHOM )KU3HU;

— pa3BUTHE YMEHHI U CIIOCOOOB EATEIHHOCTH, CBA3aHHBIX C HAOIIOIEHUEM
U OOBSICHEHHEM XHUMHUYECKOTO JKCIIEPHUMEHTa, COONIOACHHEM TMpaBUWI O€30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

3agauu AMCHMILIMHBI:
1) chopMupoBaTh MMOHUMaHUE 3aKOHOMEPHOCTEMN
MPOTEKaHUsI XMMHYECKUX IPOIIECCOB U SIBIICHUW B OKPYXAIOILIEH cpele, a TaKkKe HUX
CBS3b C LIEJIOCTHOM HAy4YHON KapTUHON MUpPA U IPYTUMHU €CTECTBEHHBIMU HAyKaMH;
2) pa3BUTh YMCHHS COCTaBJIATH (OPMYIIBI HEOPTAHWYCCKUX M OPTaHUYECKHUX
BEIIIECTB, YPAaBHEHUSI XUMHUYECKHUX PEAKIUN, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,
3) cdopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEHINNX  XUMHUYCCKUX
AKCIIEPUMEHTAIIbHBIX UCCIIEIOBAaHUM ¢ COOJIIOIEHUEM MPaBUII 6€3011acCHOTO 0OpaIeHus
C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBaHUEM;
4)  pa3BUTh YMEHUS HaXOJUTh, AaHATU3UPOBAThH M UCIOJIH30BATh HHPOPMAIIUIO
XUMHUYECKOTO XapaKTepa W3 Pa3IuYHBIX WH(OPMAIIMOHHBIX HCTOYHUKOB, BKITFOYAs
y4eOHYIO TUTEPATyPy, HAYIHBIC MTyOJUKAIIUN U HHTEPHET-PECYPCHI;
5) chopmupoBaTh  yMEHHS ~ NPOTHO3UPOBATh  IOCIEACTBUS  CBOCH
JESTENIbHOCTH U XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX TIPOIECCOB,
YYHUTHIBAsI BO3MOYKHBIEC IKOJIOTUYECKHUE U COITMATIbHBIE BO3/ICHCTBNS,
6) chopMupoBaTh MOHMMAaHHE 3HAYMMOCTH JTOCTHKCHUH XUMHUECKOW HAYKH
U TEXHOJIOTHH ISl Pa3BUTHs COIMATBHON W TPOU3BOACTBEHHON cdep ¢ yMeHUEM
MPUBOJUTH MPUMEPHI X TPUMEHEHHUS B PA3IMUHBIX Ccepax KU3HH.
1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOeHHsI 001Ie00pa3oBaTeNIbHOM IMCHUILVIMHBI B
coorBercTBMH ¢ PI'OC CITIO u Ha ocaoBe ®PI'OC COO
Oco0oe 3HaueHue oOIIeo0pa3oBaTenbHas JUCHUILTHHA «XUMUS» UMEET MPpH POPMUPOBAHUU U
passutun OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHbIX B akTyanuzupoBaHHbix OI'OC
CIIO o npodeccuu/CcrennarTbHOCTH.



Koa n
HAaNMMEHOBaHHE
¢GopmMupyembIx
KOMIIEeTeHINIi

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

I[HCIII/IHJII/IHaprIeZ

OK 01. Beibupatp
CIOCOOBI PEIICHUS
3aa4
pohecCHOHATBLHOM
JeATEIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

Oﬁumel
JINYHOCTHBIE Ppe3yJIbTAThl JAOJKHBI OTPaXKaThb B
YacTH:
TPY0BOI0 BOCIIUTAHUSA:
— TOTOBHOCTh K TpPYIAy, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TpyAoIo0ue;
— TOTOBHOCTD K aKTUBHOH JEATENLHOCTH
TEXHOJIOTHYECKOH u COIIMAJIbHOM

HaIIpaBJICHHOCTH, CIIOCOOHOCTH HHUOHUHUPOBATD,

IUIAHUPOBaTb U CAMOCTOSITEJIBHO  BBIIOJHAThH
TaKylo JA€SITeIbHOCTb;
MHTEpEC K pa3Iu4YHbIM chepam

po(hecCuOHATILHON JESTENbHOCTH.

MeTtanpeaMeTHbie pe3yJbTAThl J0JIAKHBI 0TPAKATH:

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH
NMO3HABATEJIbHBIMU J1eHCTBUAMM:
a) 0a3oBble JIOTHYECKHUE e CTBHS:

—  CaMOCTOSITEIIBHO (dbopMynupoBaTh 51

aKTyaJIM3UpOBaTh MPOOJIEeMy, pacCMaTpHBaTh ce
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CYHIGCTBCHHBII\/’I HpI/ISHaK NI
OCHOBAaHUA IJIsd CpaBHCHI/Iﬂ, KJ'IaCCI/Iq)I/IKaHI/II/I nu
00001IeHHS;

ONpeneNiaTh IeTH  JCATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTI/IBOpe‘-II/IH B
paccMaTpUBAEMBbIX SBICHHSIX;

BHOCHUTH KOppeKTI/IBBI B IC€ATCIBHOCTDH, OLICHNBAThH
COOTBETCTBUE PpE3YJIbTATOB IIEJISIM, OIICHUBATh

3aJaBaTb

JMcuuIInHAPHBIE Pe3yJbTaThl J0JIKHbBI OTPakKaTh:

IIP6 01. chopMHUPOBAHHOCTH MPEIACTABICHUN: O XHUMHYECKON
COCTaBIISIFOLIEH €CTECTBEHHOHAYUYHOM KapTHUHBI MHpA, POJIU XUMHUU B
MO3HAHWUU SIBJICHUW TPHPOJBI, B (OPMHPOBAHUU MBILIUICHUS U
KyJIbTYyphl  JIMYHOCTH, €€  (YHKIMOHAIBHOW  TPaMOTHOCTH,
HEOOXOIUMOM ISl pelIeHUs MPAKTUYECKUX 3a/ad M SKOJOTHYECKH
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cperie;
ITP6 02. BiageHWe CUCTEMOM  XMMHUYECKMX 3HAHHUM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAralOIIKE TMOHATHS (XMMUYECKUH DJIEMEHT,
aToM, SJICKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIH
aTOMOB, HWOH, MOJIEKYJIa, BaJIGHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHCJIEHMs, XMMHUYECKas CBs3b, MOJb, MOJIIpHAs Macca,
MOJISIDHBI 00BEM, YIJIEPOIHBINA CKeNeT, (PYHKIMOHAIbHAS TpYIIa,
paauKal, H30MEpHs, H30MEpPbI, TOMOJIOTUYECKUH psd, TOMOJIOTH,
VIIEBOAOPOABI, KHCIOPOA- U a30TCOoAepXkallue  COCAUHEHUS,
OMOJIOrMYECKM aKTHUBHbBIE BelIeCTBA (YIJIEBOJAbBI, JKUPbI, O€NKH),
MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHUS, KPUCTAJUINYECKAsl PeIIeTKa, TUIIbl XUMHUECKUX PeaKLui
(OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE,  9K30-M  3HJOTEPMUYECKHUE,
peakuu MOHHOrO0 OOMeHa), pacTBOp, MEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLUAINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XHUMHUYECKOH peakiny, XUMHUUECKOEe PAaBHOBECHE), TEOPHH U
3aKOHBI (TEOpUs XHMMHYECKOTO CTPOCHMsI OpraHMYECKHX BEIIECTB
A.M. byrnepoBa, Teopus DIEKTPOJIUTHUECKOW  JTUCCOIUAINH,
nepuoanueckuii 3akon J[.M. MenzaeneeBa, 3aKk0H COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH $I3bIK XHMHH, (DAaKTOJIOTHYECKHE
CBEIEHUS O CBOWCTBaX, COCTaBe, IOJIY4eHUH U Oe30MacHOM
UCIOJIb30BAaHUN BAXKHEHIIMX HEOPraHMYECKUX M OPraHUYECKUX

! O6ume pesymbTaThl OCYIIECTBISIOTCS B COOTBETCTBHM C JIMYHOCTHBIME M METanpeaMeTHEIMU pe3yibratamu ®IOC COO (Ipuka3 MunoGpraykn Poccuu ot 17.05.2012 Ne 413
(pemakuust ot 27.12.2023 1.), B popMUPOBAHUU KOTOPHIX YIaCTBYET 001Ie00pa3oBaTeIbHas JUCIIUILTNHA.

JucnnmummHapHbIe pe3yabTaThl OCYIIECTBIIIOTCS B COOTBETCTBUH C TPEOOBAHMAMH K NPEAMETHBIM pe3ynbTaTtaM 06a3zoBoro yposHs (I1P6), yeranoBnerasiMu @I'OC COO (ITpukas
Muno6pnaayku Poccun ot 17.05.2012 Ne 413 (pemakus ot 27.12.2023 1.), ¢ coxpaHEHHEM UCXOTHON HyMEpaIHH.
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pUCKHU HOCHGI{CTBI/Iﬁ JACATCIBHOCTH.

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIaJACTh HaBbIKaMH y‘IC6HO-HCCJ’I€IIOBElT€JIbCKOfI u

MIPOEKTHOM NEeSITeNIbHOCTH, HaBbIKaMU
paszpelieHus mpoodieM;
BBISIBJISITH NIPUUYMHHO-CIICACTBEHHbIE CBSI3U U

aKTyaJIu3UpOBaTh 3aj]auy, BbIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOJUTb apryMeHTbI st
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAIN3UPOBATh IOJYYEHHBIE B XOJE€ PELICHMS
3a/la4l pe3yNbTaThl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

yYMETh MEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH.

BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeTIOBEKa;

IIP6 03. chopMuUpOBaHHOCTP YMEHHMH BBISBIATH XapaKTEPHBIC
NpU3HAKK W B3aMMOCBA3b HM3YUEHHBIX [OHSITHHA, MPUMEHSThH
COOTBETCTBYIOIIME TOHATHS MpPU ONUCAHUU CTPOCHUS U CBOWCTB
HEOPraHWYeCKUX M OPraHMYeCKUX BEHIECTB W WX IPEBPAIlCHUI;
BBISIBJISITH B3aUMOCBSI3b  XMMHUYECKMX 3HAaHUH C TIOHATUAMU H
MPEJICTABICHUSIMUA JPYTHX €CTECTBEHHOHAYYHBIX MPEAMETOB;

IIP6 04. chopmupoBaHHOCTH YMEHUH HCIOJIB30BAaTh HAUMEHOBAHWS
XUMHUYECKUX COEIMHEHUN MEXIYHApOJHOIO COH3a TEOPETUYECKOU U
MPUKIAJIHON XMMHUM M TPUBHAJIbHBIC HAa3BaHMS BaKHEHMILIMX BELIECTB
(oTUJeH, aleTWleH, IHLEepuH, (QeHon, ¢GopManbAerua, YKCyCcHas
KHMCJIOTa, TJIMIUH, YTapHbIA ra3, YIJIEKUCIbIA ra3, aMMHakK, ramiieHas
U3BECTb, HETallleHas U3BECThb, IUTHEBAS COJA U APYTUX), COCTABISTH
bopMyInbl HEOPTraHUYECKUX M OPraHMYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX PEaKIHi, OOBACHATH HUX CMBICH; MOATBEPKIATh
XapaKTepHble XMUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH U 3aITUCSIMU YPAaBHEHUN XUMUYECKUX PEaAKIIUi;

11Po 05. c(hOopMUPOBAHHOCTH YMEHUI yCTaHaBJIMBAaTh
MPUHAJICKHOCTh HM3YYEHHBIX HEOPraHMYECKUX M OPraHUYECKUX
BEUIECTB K OIpEIEJIeHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH,
XapaKkTepu30BaTh HUX COCTaB W Ba)KHEWIINE CBOMCTBA; OMpPENEISThH
BUJbl XMMUYECKUX CBsI3€H (KOBaJieHTHas, MOHHAs, METaJIMYecKas,
BOJIOPOJHAs),  TUINBl  KPUCTAJUIMYECKUX  PEIIETOK  BELIECTB;
KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

IMP6 07. cdhopMUPOBAHHOCTH YMEHHI MPOBOJUTH pacueThl IO
XUMHYECKUM (opMynaM M ypaBHEHHSIM XUMHUYECKHX pPEaKIuil C
MCIOJIb30BaHUEM (DHU3HUECKUX BEIMYMH, XapaKTEPU3YIOIIKX BELECTBA
C KOJINYECTBEHHOW CTOPOHBI: Macchl, 00bemMa (HOpMaJbHbIE YCIIOBUS)
ra3oB, KOJMYECTBA BEUIECTBA; UCIOJIb30BATh CUCTEMHbIE XUMUYECKHE
3HaHUS JUIs TPUHATUS PEUIEHUH B KOHKPETHBIX KM3HEHHBIX
CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM.

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE
CpEJCTBA MOUCKA,
aHaJIn3a u
UHTEpIIpeTaluu
uH(pOopMaluu U

JINYHOCTHBIE Ppe3yJIbTaThI

yacTu:

AOJKHBI  OTpa’katTb B

HEHHOCTH HAYYHOI'O IMTO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM W OOLICCTBEHHOW IPAKTHKH,

JucuMmiimHapHble  (IpeAMeTHbIE) pe3yabTaTbl W JIOJIKHBI
0TPaXKaTh:
ITP6 06. BnageHHE OCHOBHBIMH METOJAMHM HAyyHOTO IO3HAHMS

BEIIECTB M XUMHMYECKHX SBJICHUH (HaOmIoAeHue,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE);
IIP6 07. cdhopMUpPOBAaHHOCT, YMEHUH MPOBOAUTH pacCUeThl IO

U3MEpeHHe,
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UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
pohecCHOHATBLHOM
JeSITeTbHOCTH

OCHOBaHHOT'O Ha Jaore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAaHHMIO CBOErO MecTa B
HOJHUKYJIBTYPHOM MUDE;

— COBEpIIECHCTBOBAHUE S3bIKOBOM M YHUTATENbCKON
KYJBTYpBl KaK CpEJCTBAa B3aUMOJEHCTBUS MEXIY
JIOJbMH U [T03HAHUS MUpA.

MeTtanpeaMeTHble pe3yJbTaThl J0AKHBI OTPAKATH:

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padorta ¢ undopmManmeii:

— BIQJIeTh HAaBbIKAMM IOJy4eHHUS HH(POpMAIMMU M3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIIECTBIISATh IOUCK, AHATIN3, CUCTEMATU3ALINIO U
UHTEpHpeTalnio MHPOPMAMK Pa3IMYHbIX BHJIOB
U GOpM IpeCTaBICHMS;

— CO034aBaTh TEKCTbl B pAa3JIMYHbIX (opMmaTax cC
y4€TOM Ha3Ha4YeHHUs HH(POpPMalUM U LEJIeBOH
ayquTOpuHu, BbIOMpas ONTUMalbHYIO (opMy
IPEJICTaBICHUS U BU3YyalIU3aliH;

— OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMalli, €€ COOTBETCTBHE IIPABOBBIM H
MOpaIbHO-ITHUYECKUM HOpPMaM;

— BJAJeTh HaBbIKAMM pACHO3HABaHUS M 3alllUThI
uHpopMannu, WHPOPMALMOHHON O€30MacHOCTH
JIMYHOCTH.

XUMHYECKUM (opMynaM M YpaBHCHHSM XUMHUYECKHX PEaKIUi C
UCIOJIb30BaHUEM (DU3MUECKUX BEJIMYMH, XapaKTePU3YIOIIHUX BEUIECTBa
C KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00bemMa (HOpMaJbHbIE YCIOBUS)
ra3oB, KOJMYECTBa BEIIECTBA; UCIOJIb30BATh CUCTEMHbIE XUMUYECKUE
3HaHUS JUISl TPUHATUS PEUICHUH B  KOHKPETHBIX IKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

IIP6 08. chopMUpOBaHHOCTH YMEHHH TUIAHUPOBATh W BBITIOJHATH
XUMUYECKUNA HKCIEPUMEHT (MpEBpaIICHUsI OPraHUYECKUX BEILEeCTB
MpU HArpeBaHUU, TOJIYYCHHE OTUJICHA M HU3YYCHUE €ro CBOMCTB,
KaueCTBEHHbBIC PEaKLIUU Ha albJETHIbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JneHaTypauusi OeTKOB IMPU HArpeBaHWU, I[BETHBIC peakluu OeIKOB;
MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHA, OMNpPEACNSITh CPEAy BOJIHBIX
pacTBOpPOB, KA4YEeCTBCHHBIC peakIWu Ha CyiabdaT-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHMUS; pelIaTh 3KCIEPUMEHTAIIbHbIC
3amaun 1o temMaM "Metamiel" u "Hemetamnel'") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH MPHU OOpAIICHUH C BEIIECTBAMH U
mabopaTOpHBIM  O0OpPYIOBaHHMEM;  TPEACTABISATH  PE3YJbTAThI
XUMHUYECKOTO  JKcrepuMeHTa B (opMe 3alucu  ypaBHEHH
COOTBETCTBYIOIIUX peakuuid U (QOopMyIHpOBaTH BBIBOABI HA OCHOBE
ATUX PE3yIbTaTOB;

IIP6 09. chopMupOBaHHOCTH YMEHHUS aHAIU3HPOBATh XHUMHUYECKYIO
uH(pOpMaIIHMIO, TONY4aeMyld M3 pa3HbIX HCTOYHUKOB (CpEACTB
MaccoBoi uHpopmaiuu, cetb HTEpHET 1 apyrue).

OK 04. D¢ddextuBHO
B3aUMOJICCTBOBATE U
pabortath B
KOJUIEKTUBE U
KOMaH/1e

JInYHOCTHBIE Pe3yJIbTATHhI
YacTu:
rPaKAaHCKOT0 BOCIUTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO NESATEIHHOCTH B
WHTEpecax rpakJIaHCKOro OOIIeCTBa,;

— yMEHHE B3aUMOJIEUCTBOBaTh C COLMAJIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX (DYHKITUSIMU U
Ha3HAYCHHUEM.

MeTanpeaMeTHble pe3yJabTaThl J0JKHBI OTPAKATD:
OBJajeHue YHUBEPCAJbLHLIMH KOMMYHUKATHBHBIMHU
AefiCTBUAMU:

0) coBMecTHAs1 1eITeJIbHOCTD.

AO0JIZKHBI  OTPpakatb B

JucuuniMHapHbIe
O0TPAXKATh:

IIP6 08. chopMUpOBaHHOCTH YMEHHI TUIAHUPOBATH W BBHITIOJIHATH
XUMHUYECKUN DJKCIEepUMEHT (TpeBpalleHus OpPTaHWYECKUX BEIIECTB
MpU HArpeBaHWM, NOJIYYCHHE STUJIEHA M H3YyYEHUE €ro CBOWMCTB,
KaueCTBEHHBIC PEAKIINU Ha allbJIETH/Ibl, KPaXMall, YKCYCHYIO KHCIIOTY;
JleHaTypanusi OCNKOB TPH HArpeBaHWM, I[BETHBIC PEAKIUH OENIKOB;
MPOBOANTh PEAKIIMH HOHHOTO OOMEHa, OMpEeAeNsiTh CPeAy BOIHBIX
pacTBOpPOB, KA4YEeCTBEHHBIE peakIWH Ha CcyiabdpaT-, KapOoOHAT- U
XJIOPU-aHUOHBI, HA KaTHOH aMMOHHS, PeIIaTh JKCIIEPUMEHTAIbHbBIE
3amaun o TtemMaM "Metamiel" u "Hemetamner'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKHU O€30MMaCHOCTH MPH OOpAIICHUU C BEIIECTBAMU H

(mpeamMeTHbIE) Pe3yJbTATBI M JOJIKHBI




— TOHHMMAaTb M  MHCHOJNb30BaThb IPEHMYILECTBA
KOMaHJHOU ¥ UHJIMBUyaJIbHOW paboThI;

— TIpPUHUMATh LEIM COBMECTHOM JESATECIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNCUCTBUSA 110
€¢ IOCTHXKCHHUIO: COCTaBIATh IIJIaH JCHCTBUIM,

pacupenensiaTb  pojd € y4eTOM  MHEHHUH
YYaCTHUKOB OOCYXIaTh pe3yiabTaThl COBMECTHOMN
paboTHI.
OBjajeHHe  YHUBEPCAJbHBIMH pPeryJsiTUBHbIMH
JelCTBUSIMU:

I') NIPUHATHE ce0s U APYIHUX JIIo/Ieii:
— TMPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIOACH
IIPU aHAJIK3€E PE3YNbTAaTOB JACATEIbHOCTH;
— TIpU3HaBaTh CBOE MPABO W MPaBO JAPYTUX JIOACH

nabopaTopHbIM  O0OpYJOBAaHWEM;  MPEACTABIATH  PE3YyIbTAThI
XUMHUYECKOTO  3KcrepuMeHTa B  (opMe 3alucu  ypaBHEHHI
COOTBETCTBYIOIIUX peakUuid U (QOpMYIHpPOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB.

Ha OIIHMOKH;
— Ppa3BUBATH CIIOCOOHOCTH IIOHUMAaThb MUD C

MO3UIMH JIPYTOr0 YeJIOBEKa.
OK 07. JInuHocTHBIE pe3yJbTaThl JOKHBI OTpa:kaTh B | [lucuuminHapHbie (mpeAMeTHbIe) Ppe3yJbTATbl U JOJIKHBI
CopelicTBOBaTH YacTu: OTpaXKaTh:
COXpaHEHHIO IKOJIOTHYECKOT0 BOCIUTAHMS . NP6 01. cpopMUPOBAHHOCTH MPEACTABICHUN: O XHUMHYECKOMN
OKpY>Karolleu Cpeibl, —  cOpPMHUPOBAHHOCTh JKOJOTHUECKON KYJIBTYpHI, | COCTABIIAIONIEN €CTECTBEHHOHAYYHOW KapTHHBLI MUPA, POJIM XMMUH B
pecypcocOepexeHuto, MOHVMAHHE BIIMSHHS COLMAIBLHO-JKOHOMHYECKHX | TO3HAHUM SIBICHUH MPHUPOAbI, B (OPMUPOBAHWU MBIIUICHUS H

MPUMEHSTH 3HaHUA 00
W3MEHEHHUH KINMAaTa,
TIPUHITUTIBI
OepexIINBOTO
MPOU3BOJICTBA,

3¢ dexTUBHO
JICUCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUIX

IIPOLIECCOB ~ HA  COCTOSIHHE  NPUPOAHOW M
COLMAIIBHOM Cpefibl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa 3KOJOrMYECKUX MpoliIeM;

— TIUIAHUPOBAHHWE M OCYLIECTBJIICHHWE JEHCTBUH B
OKpYXKalollled cpele Ha OCHOBE 3HaHMs Lened
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— QAKTUBHOE HENpUATHE JEUCTBUMN, INPUHOCAIIUX
BpEJl OKPYKAIOIIEH CpeJie;

— YyMEHHE TPOTHO3MPOBaTh  HEOJIArOmpUsATHBIE
DKOJIOTMUECKNE TIOCIEACTBUS NMPEATIPUHUMAEMBIX
JIEMCTBHM, MPEJOTBPALLATh UX.

MetanpeameTHble pe3yJbTaThl J0JIKHbI OTPAXKATH:
OBananenue YHUBEPCAJIbHBIMH y4eOHbIMH
NO03HABATEJIbHBIMH 1eHCTBUIMHU:

KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIMOHAJBbHOW  IPaMOTHOCTH,
HEOOXOIUMON [UIsl pelIeHHs MPAKTUYECKUX 3a/lad U SKOJIOTMYECKH
000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U IPUPOIHON Cpee;
npPe 10. c(hOpMUPOBAHHOCTh YMEHHH COONIOAaTh TpaBHIIA
HKOJIOTMYECKH 1IeJIeCO00pa3HOro TMOBEJIEHUs B OBITY U TPYIOBOM
JIESITEIbBHOCTH B LEJSIX COXPAHEHUSI CBOETO 3/10POBbS U OKpY’Karollei
IIPUPOJHON CpEebl; YYUTHIBATh ONACHOCTh BO3ACHCTBUS HA JKUBBIC
OpraHU3Mbl ONPEIEIICHHBIX BEUIECTB, MOHMMAas CMBICI IOKa3aTels
MPEAEIBHON JOMMYCTUMOM KOHLIEHTPALUH.




B) padorta ¢ undopMmanmeii:

— HCIOJB30BaTh CpeICcTBAa HWH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTM B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX u
OpraHM3allMOHHBIX  3a7ad C  COOJIOJEHUEM
TpeGoBaHUI SPrOHOMUKH, TEXHHUKHU
0€30IIaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX M OTUYECKMX  HOPM,  HOPM
nH(OpMaIMOHHOM 0€30MMacCHOCTH.

K 1.1
DKCIlyaTUpOBaTh
HOJBMIKHOM COCTaB
KEJIE3HBIX JI0pOT

-OBJIaJICHUE YMCHHMSMU M HaBBIKAMU Pa3IMYHBIX BUJIOB
MIO3HABATEIILHOW JESITEIBHOCTH ISl M3YYEeHHUS pPa3HbIX
CTOPOH OKPYXKAOIIEr0 MHUPA;

- [PUMEHEHHE  OCHOBHBIX  METOAOB  IO3HAHUS
(HaOnroieHysl, HAyYHOrO IKCIEPUMEHTA) JUIsl U3Y4EHHUs
Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB H MPOIIECCOB,
C KOTOPBIMH BO3HUKAeT HEOOXOJMMOCTh CTAJIKHBATHCS B
npodeccuoHabHOU chepe;

- KHaCCI/I(bI/ILII/IpOBaTB HCOPTaHUYCCKUC U OPraHNUYCCKUC BCUICCTBA B
COOTBECTCTBUH C UX CTPOCHUCM

-yCTaHaBJIMBATb 3aBUCUMOCTDb (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB
OpTraHN4YC€CKUX BCIICCTB OT CTPOCHUA MOJICKYJI
-yCTaHaBJIMBATb 3aBHCUMOCTD (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX CBOICTB

HCOPTraHNYCCKUX BCUICCTB OT CTPOCHHUA aTOMOB W MOJICKYJI, 4 TAaKXKC
THUIIA KpHCTﬁJ’IJ’IH‘ICCKOﬁ PCIICTKH

-HUCCJICA0BATh q)HSI/IKO'XI/IMI/IIICCKI/IC CBOMCTBA NCTHHHBIX pacTBOpPOB
-OlICHUBAThH IOCICACTBUA OBITOBOM n HpOH3BOI[CTBGHHOﬁ
JIESATCILHOCTH YSJIOBEKA C MO3UIMI YKOJIOTHICCKON 0e301acHOCTH

K 1.2

IIpousBoauth
TEXHHYECKOE
o0cimy>)KuBaHUE U
PEMOHT TOJIBUYKHOTO
COCTaBa Kele3HbIX
JIOPOT B COOTBETCTBHH
¢ TpeOOBaHUSIMHU
TEXHOJOTHYECKHIX
IIPOLIECCOB

- OBJIaJCHHUEC YMCHHAMH OIPCACIIAThL LCJIM MW 3ada4yu

ACATCIIBHOCTH, BBI6I/IpaTL cpeacTBa JJIA Hnux
JOCTHIKCHUS HaA IMPAKTUKE,

- OBJIaICHHUEC YMCHUSAMU IIPOTHO3UPOBATH
HG6HaFOHpI/I5{THBIe OKOJIOTHYCCKHEC IIOCICACTBUA
MMpEeaAIpUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpallaTh Ux;

- HCITIOJIB30BaHHUEC Pa3IUYHBIX HCTOYHHUKOB JJIs

MOJIyYEHUs] XUMUYECKOH MH(OpMAalMM, YMEHHE OLIEHUTh
€e  JIOCTOBEPHOCTb Ul  JOCTHXKEHHUSA  XOPOILIUX
pe3ysbTaToB B MpoeccuOHabHOU cdepe;

- KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTaHUYCCKUC U OPraHUYCCKHUC BCUICCTBA B
COOTBECTCTBUH C UX CTPOCHUCM

-yCTaHaBJIMBAaTb 3aBUCUMOCTH (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB
OpTraHN4YCCKUX BCIICCTB OT CTPOCHHA MOJICKYJI
-OICHHUBATH MMOCJICACTBUA OBITOBOI u HpOHSBOI[CTBCHHOﬁ

JIeSITeIbHOCTH YeJIOBEKa € MO3UIUI SKOIOTHYEeCKOi 0e30macHoCTH

- yMeThb coOnroAaTh TMpaBuiIa OSKOJIOTHYECKH 11eJIecOo00pa3HOro
IIOBCJACHUS B 6I>ITy n pr210BOI>i ACATCIIBHOCTH B LEIAX COXPaHCHUSA
CBOETO 3/I0pPOBbSl M OKpYKAIOLIeW NPUPOIHONW Cpelbl; YUUTHIBATH
OMAaCHOCTh BO3ACUCTBUS Ha JKUBBIE OPIraHU3MbI OIpPEJEeICHHBIX
BCUICCTB, IIOHHMMAas CMBICJI II0Ka3aTeCid HpeI[GJ'IBHOI\/JI HOHYCTHMOﬁ
KOHICHTpAaIun




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIGHOM JUCIIUTLIMHBI

«XHUMUS»
2.1. O0beM TUCHMILIMHBI U BH/IbI Y4e0H0Ii padoThl
= Oo0beM B
Bua yueOHoii padoThI
yacax
O01bém 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4..
TEOPETUYECKUE 3aHATUSA 36
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccnonanbuo OPHEHTHPOBAHHOE COepPiKanHUe (conep:xxanue 8
TMPUKJIAJTHOTO MO/1YJIsA)
BT. U..
TEOPETUYECKUE 3aHATUS 4
IIPAKTUYECKUE 3aHATUS 4
IpomesxyTounas arrecramusi (1uddepeHuupoanubIii 3auer)’ folekal

¥ IpoeccHOHANBHO OPHEHTHPOBAHHOE COIACPKAHHE MOXKET OBITh PAaCIPENENeHO M0 pasfenaM (TeMaMm) HMid
CKOHIIEHTPUPOBaHO B pazzeine [IpukianHoit Moays.
* dopMa IPOMEKYTOUHOM ATTECTAIMH U KOTHYECTBO YaCOB, OTBOAMMBIX HA €€ IPOBEICHIE, PErIAMEHTHPYIOTCS
yueOnbM taHom OIT CTIO
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2.2. TeMmaTnyecKMii IJIAH U COJAEPKAHME TUCHMILUIHHBI

HaumeHoBaHue Cojep:kaHue yueGHOro MaTepuasa (OCHOBHOe M MpodeccHOHAILHO OpHeHTHPoBaHHoe) , | O0béM | ®opMupyemMble
pa3iesioB U TeM J1abopaTOpHbIE U MPAKTHYECKHE 3aHSATHS, IPUKJIATHON MOAYJIb YacoB | KOMIETEeHIHH
1 3 4
Copep:xaHue y4eOHOIro MaTepuaJja 64
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM 16
Tema 1.1. Coaep:xaHue yueOHOTr0o MaTepHaJia 2 OK 01
OcHOBHBIE XUMHYECKHE | XUMHUYECKHI 3JIeMEHT. ATOM. SIIpo aroma, U30TOIbI. DJICKTPOHHAS 0000YKa. DHEPreTHUCCKUE
IOHATHA W 3aKOHBI, |yPOBHH, MOJYPOBHH. ATOMHBIC OpOHMTanu, S-, P-, d- smeMenThl. OCOOCHHOCTH pacIpeIeICHHs 1
CTpOCHHE aTOMOB |9JICKTPOHOB II0 OpPOWTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIICKTPOHHAS
XUMHYECKHX 3JIEMEHTOB |KOoH(puUryparus aroMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
IIpakTH4yecKue 3aHATHS
[Tpaktnueckass padora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUHU M PacueThl IO
YPaBHCHUSM XUMHUYCCKHUX PEAKIIHI.
OTtHocuTenbHBIE aTOMHAs U MOJEKyJspHass macchl. MomsipHas macca. KonuuecTBo BemiecTsa. 1
MaccoBas mois BemiecTBa. 3akoH ABoraapo. MospHbiii 06beM razoB. OTHOcCHUTENbHAS
IUIOTHOCTB Ta30B. Pacyersl Mo ypaBHEHHSIM XUMHUYECKHX PEaKIHid C HCIONIb30BAaHHEM MacCOBOU
JIOJIU BENIECTBA, 00beMa (HOpMaIbHBIC YCIIOBHSI) TA30B, KOJMYECTBA BEIICCTBA
Tema 1.2. Coaep:xanue yueOHOro MaTepHaJia 2 OK 01
[Tepuonuueckuii 3akoH U | IlpakTHYeCKHe 3aHATHS OK 02
Ilepronnyeckas cucrema |[Ipaktudeckas padora Ne2. «M3ydeHne nepruOANIECKAX 3aKOHOMEPHOCTEH U UX B3aMMOCBS3U CO IIK1.1
XUMHUYCCKUX JJICMCHTOB CTpOGHI/IeM aTOMOB)».
H. W. Mengeneesa, ux |[lepuoanueckas cucTteMa XxuMmMuueckux siaemeHToB J[.M. MenneneeBa. CBsA3b MEPHOIMUYECKOTO
CBsI3b C COBPEMCHHOM |3akoHA W [1epHOANIECKOI CHCTEMBI XMMHUYECKUX JIEMEHTOB C COBPEMEHHOM TEOPHEH CTPOCHHUS
Teopuei CTPOCHHS |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XMUMHYECKHX DJEMEHTOB, 00pa3yeMbIX HMH
aTOMOB MPOCTBHIX M CIOXHBIX BEIIECTB MO TpymnaM U nepuojam llepuonnyeckoil cuctembl. 3HaYeHHE 2

NEPUOANYECKOr0 3aKOHAa M CUCTeMbl XMMHueckux 3iemeHToB J[.MI. MenneneeBa B pa3BUTUU
HAyKHU.YCTAHOBJIGHWE CBSI3M MEXJAYy CTPOCHHEM aTOMOB XHMHUYECKHMX JJIEMEHTOB H
NEPUOANYECKMM HW3MEHEHHEM CBOWCTB XMMHMUYECKMX DJJIEMEHTOB U HMX COCIUHEHUI B
COOTBETCTBUH C IoJIokeHHEM [lepuonndeckoii cucreMsl. Pemenne npakTUKO-OpUEHTHPOBAHHBIX
TEOPETUUECKUX 3aJaHUil Ha XapaKTepU3alUI0 XHMHUYECKUX 3JIeMEHTOB «Metammudyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHUYECKHUX D3JEMEHTOB B COOTBETCTBUU C HX DJIEKTPOHHBIM
CTPOCHHEM M TOJOXKEHHUEM B NEPUOAMYECKON CHCTEME XUMHUYECKMX diemeHToB JI.U.

® Obpa3soBaTeIbHAS OPraHU3AIMS BIPABE CAMOCTOSTENHHO ONPEEISTh OCIeI0BATENLHOCTh H3YUEH S PAa3AeoOB W TEM, BXOISIINX B HUX,  TAK)KE MEPEePACIPEIeITh KOIMUECTBO
9acoB IJIsI OCBOSHHSI 00yUJaIOMMMUCS y4e0HOT0 MaTeprana, C y4eToM JIOTUKH (OPMHUPOBAHUS TUCIMILIMHAPHBIX PE3yJIbTaTOB, OOMINX U MPO(ECCHOHATBHBIX KOMIIETCHIINH,
MEXXIPEIMETHBIX CBSI3€H C IPYrUMHU JTUCHUITIMHAMH 00111e00pa30oBaTesIbHOTO 1 001ienpodeccoHansHoro nukios yueoHoro miada OIT CIIO.
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MeunneneeBa»

Tema 1.3.
CrpoeHue BEIIIECTBA
U TPUPOJIa XUMHUYECKOU
cBs3u.  MHorooOpa3ue
BEIIIECTB

Conep:kanue y4eOHOT0 MaTepHuaJia

Crpoenue BemecTBa. XUMHUECKask CBA3b. BUJIbI XMMHUECKOH CBSI3U (KOBaJEHTHAsI HENOJISIpHAsI
U TOJIsipHasi, HOHHAsl, MeTajindyeckas). MexaHu3smMbl 00pa30BaHUsl KOBAJICHTHON XHMHUYECKOU
cBs3M  (OOMEHHBI W  JOHOPHO-aKLENTOpHBIM). Bomoponnas cBsa3b.  BaneHTHOCTB.
DneKTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI M AaHHOHBI

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Ne3. «CtpoeHue BeecTBa U MPUPOIa XUMUIECKOH CBAZM.
JlemoHcTpanuss Mojened KPUCTAJUIMYECKUX PEHIeTOK: HWOHHOM (XJIOpHI HATpUs), aTOMHOM
(rpaduT U anmasz), MOJEKYJSIPHOW (YIJICKHCHIBIA Ta3, WOMA), METAUIMUECKOW (HAaTpUid, MarHui,
Menb). PemieHne mpakTUUeCKUX 3aJaHWi HAa COCTABICHHE DIIEKTPOHHO-TpaduuecKkux (hopmyn
as1ieMeHTOB 1—4 nepuoaos

OK 01

Tema 1.4.
Knaccudukanus,

u HOMCHKJIaTypa
HEOPTaHUYECKUX
BEIECTB

Coaep:xanue yueOHOro MaTepHuaJia

Knaccudukanus HeopraHudeckux BemecTB. HomeHKIaTypa HEOPraHMYECKUX BEIIECTB
(OKCHUIBI, TUAPOKCUIBI, KUCIOTHI, COJH). BemiecTBa MOJEKYJISAPHOTO W HEMOJEKYISPHOTO
CTpOeHUS. ATperaTHbie COCTOSIHUS BemecTBa. Kpucramumueckne n amop(HbIC BeliecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BellecTBa. THUIbI KPUCTAIIIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJspHasi,
MOHHAsl, METAJJTNYECKasi). 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

IIpakTH4YecKue 3aHATHSA

[TpakTnueckas padorta Ne4. «HomeHKi1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakThyeckux 3ajaHui MO KJIAacCU(UKALUMK, HOMEHKIAType U XUMHYECKUM
dopMynaM HEOpPraHMYECKUX BELIECTB PAa3JIMYHBIX KJIaccOoB (yrapHbIM ra3, YrjaeKUCIbId ras,
aMMMaK, TalieHas U3BeCTb, HETalleHasi U3BECTb, MUThEBAs CO/a M JIPYTUX): HA3BaHUs BEIIECTB
no mexayHapogHoil (MIOITAK) wiu TpuBHanbHOW HOMEHKJIATYpEe M COCTaBJIEHHE (OPMYJIbI
XUMHYECKHMX BEILECTB, OIpeNeiIeHre NPHUHAUIeKHOCTH K Kiaccy. Ilowck uHpopmanuu 1o
Ha3BaHUAM, UACHTHU(PHUKATOPaM, CTPYKTYPHBIM (GopmysiaM. AHaIU3 XUMHYECKOH HMH(pOpMaIuH,
NOJy4aeMOi M3 pa3HbIX HMCTOYHUKOB (CpeICTB MaccoBOil MHQopmauuu, cetb MHTepHeT u

Jipyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKHUX
peaxkuuii

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peaKknus. Knaccmbnxaum{ XHUMHUYCCKUX peaKuHﬁ B HeOpraHH‘leCKOﬁ n
OpFaHI/IquKOﬁ XHMUH. 3aKOHBI COXPAaHCHUSA MaCChbl BCHICCTBA, COXPAHCHHA W TMPCBPALICHUA
OHCPIrur Mpu XUMHYCCKUX PCAKIUAX. OXuCINTEIIBFHO-BOCCTAHOBHTEIIHLHEIC pc€aKkuuu (ypaBHeHI/IS[
OKHCJIICHHUA-BOCCTAHOBJICHU, CTCIICHDb OKHCIICHUA, OKHCIINTCIIb n BOCCTAaHOBHTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIC pPCAKIHUU B MPHUPOAC, IMPOU3BOACTBCHHBIX MPOIECCAX U
KU3BHCACATCIBHOCTH OPIt aHI/ISMOB)

OK 01

Tema 1.6.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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CkopocTh
peaKkIui.
paBHOBecHe

XUMHAYECKUX
XUMHUYECKOE

CKOpOCTh pEaKIMH, €€ 3aBUCHUMOCTh OT Pa3lUYHBIX (DAaKTOPOB: MPHPOIBI PEaruPyIONIUX
BEIIECTB, KOHIICHTPAI[MM PEarupyrolluX BEIIECTB, TEMIIEPATypbl W IUIOMIAAN PEAKI[MOHHOM
noBepxHOCTU. TernoBbie 3G (HEeKThl XUMUYECKUX PEaKLUA: IK30- U SHIOTEPMUUYECKUE PEaKIUH.
OOparumble peakuuu. XHUMHYECKoe paBHOBecue. DaKTOphl, BIUSAIOINIME HA COCTOSIHUE
XUMUYECKOTO paBHOBECHs (KOHILEHTpAIMsi PEareéHTOB WM IPOAYKTOB pEaKlUH, HaBJICHUE,
temriepatypa). [lpunamun Jle [latense

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora NeS. «Biusxue pa3nuyHblX (PAKTOPOB HAa CKOPOCTh XHMHYECKOM
peaKkuumny».

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 33JaHUNl Ha aHanu3 (AKTOpoB, BIMAIOIUX Ha
MU3MEHEHHE CKOPOCTH XMMHUYECKON PEAKIUHU. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakLuu OT
IPUCYTCTBUS KaTallM3aTopa Ha IPUMEPE Pa3JIOKEHUSA IEPOKCHUAA BOAOPOJA C IIOMOILBIO
JUOKCHJla MapraiHia U Karajassl. PelleHHe INpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha
npuMmeHenne npuHuuna Jle-Illatense i HaxoXAEHUS HaNpPaBICHUS CMELLEHUS PaBHOBECHS
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOpOB, BIUSAIONIMX HA CMEIIEHUE XUMHUECKOTO PABHOBECHS

OK 02
IIK1.1

Tema 1.7.

PactBopsl, TeopuUs
ANEKTPOIUTUYECKOMN
JUCCOIMAllMM Y WOHHBIN
oOMeH

Conep:kanue y4eOHOT0 MaTepHuaJia

PactBopbl. Buabl pacTBOpOB MO COAEpX aHUK PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTS.
[TonsiTe o aucrepcHbIX cucTeMax. VCTUHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas mons
BeniecTBa B pactBope. [lonsitue o BogoponHom nokaszarene (pH) pactBopa. DiaekTpoiauTuyeckas
quccornranusi. CHIIbHBIC U CIIa0ble 3JICKTPOJIUTHI, HEAJIEKTPOIHUTHL. Peakiin nonHoro ooMeHa

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota Nel «[IpuroroBneHue pacTBOpPOB».

IIpuroroBneHue pacTBOpPOB 3aJaHHOW MAacCOBOM JI0JIEM PACTBOPEHHOI'O BEIECTBA, IIPOBEICHHE
peakiuii HMOHHOTO OOMEHa, ONpEAEICHHE CpeAbl PacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO HMHJUKATOpa (KUCNas, HeHTpaibHas, MLienovyHas). 3aJaHusi Ha COCTaBIICHHE
VMOHHBIX peakuui. Pemenue npakTUKO-OPHUEHTHUPOBAHHBIX PAaCUETHBIX 3aJlaHUM Ha PacTBOPHI,
HCIOJIb3YEMbI€ B OBITOBOM UM IPOU3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
MK1.1, TIK 1.2

Pa3nen 2. Heoprannueckasi Xumus

Tema 2.1.
Du3uko-xuMHU4YECKUe
CBOMCTBa
HEOPraHUYECKUX BELIECTB

Coaep:xanue yueOHOIro MaTepHaJia

Metamnel.  [lonoxkenne MetauioB B [lepuoanyeckoil CHUCTEME XUMHYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHHS DIEKTPOHHBIX O000JOYeK aTroMoB MeTawioB. OOmue Qusnveckue
cBoiictBa MeTauioB. CHaBbl METAIOB. DNEKTPOXUMHUYECKUN PsIi HANMPSDKEHUH METalJIoB.
XUMHUYECKHE CBOMCTBA BAXHEHIIIMX META/UIOB (HATPHUH, KaJIWi, KaJbIIMA, MarHUi, alFOMUHUMH,
[IMHK, XpOM, eje30, Meab) M HuX coeauHeHuil. OOmue crnocoObl MOTyYeHUs METAIIOB.
[TprMeHeHrne METAIIJIOB B OBITY M TEXHUKE

OK 01

OK 02

OK 04
[IK1.1, I[IK 1.2
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Hewmeramnsl. ITonoxenue nemeraios B llepuoauyeckon cucreme XxuMuueckux aieMenTos /.M.
MenneneeBa M OCOOCHHOCTH CTPOEHUS aToMOB. @OuU3MUYeCKHe CBOWCTBA HEMETaJUIOB.
AJoTponusi HEeMETAJUIOB (Ha MpUMEpe KHUCIIOpoJa, cephl, ¢hochopa U yriepoa). XUMHISCKUE
CBOICTBa U NMPUMEHCHHE BAKHEHUIITUX HEMETAIUIOB (TAJIOTEHOB, Cepbl, a30Ta, (hocdopa, yriepoaa
U KpPeMHHUs]) U HX COCAMHEHUN (OKCHUIIOB, KHCIOPOJCOACPKAIIMX KHUCIOT, BOJOPOJIHBIX
coenuHeHui). [IpuMeHeHne Ba)KHEHIIIMX HEMETAJUIOB U UX COCTMHEHUI

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHMX BELIECTB (OKCHAOB, I'MJIPOKCHUIOB,
KHUCJIOT, cojJell U ap.). I'eHeTnmdeckas CBsI3b HEOPraHMYECKUX BEUIECTB, INPHUHAUICKAIIMX K
pa3IMyYHbIM KjaccaM. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB IPOCTBIX BELIECTB, BOJOPOIHBIX
COEJMHEHUH, BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTH4YecKue 3aHATHSA

[TpakTnyeckas pabora Ne6. «PU3NKO-XUMHUECKUE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBieHne ypaBHEHUM XHMHUYECKUMX pEaKUUHd C ydyacTUEM TMIPOCTBIX U  CII0KHBIX
HEOpPraHMYECKUX BELIECTB: META/JIOB M HEMETaUIOB; OKCHUJOB METAJJIOB, HEMETAJUIOB M
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHUH M aM(OTEPHBIX T'MIPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérbl Macchl BelecTBa Ui 00bEMaA I'a30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMU BELIECTB, pacuérbl Macchl (00bEMaA, KOJIUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIIM OJHO U3 BEILECTB MMEET NpuMecH. PelieHne nmpakTHUKO-
OpUEHTUPOBAHHBIX 3aJaHU Ha CBOICTBa, COCTaB, IOJIydeHHE M OE30M1aCHOE HCII0JIb30BAHUE
BaXHEHIIMX HEOPraHUYECKUX BEUIECTB B OBITY M NMPOPECCUOHAIBHOM AESITEIbHOCTH YEJI0BEKA

Tema 2.2.
WUnentuduxanms

HCOPTaHNYCCKUX BCIICCTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

JlabopaTropHble 3aHATHUS

JlaboparopHas padota Ne2 «nenTudukanyst HEOpraHMYECKUX BELIECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3aad 110 XUMHUYCCKUM CBOMCTBAM METAJJIOB U HEMCTAIJIOB, IIO
pacro3HaBaHUIO M TOJIYYEHUIO COEJMHEHUH MEeTallioB M HEeMEeTalsIoB (B3aUMOAEHCTBUE
THJIPOKCUA aTIOMUHMS C paCTBOPaMHU KHCJIOT U IueiodeH,). MaeHTudukanus HeopraHu4ecKux
BCHIECCTB C HCIIOJIB30BAHUEM HX (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX CBOfICTB, XapPaKTCPHBIX KAa4YCCTBCHHBIX
peakuuii. KauecTBeHHblE peakIuu Ha cyinb(aT-, KapOOHAT- U XJOPUJ-AHUOHBI, HA KATHOHBI
METaJUIOB U KATHOH aMMOHUS

OK 01
OK 02
OK 04

KonTpoJsbHas padora 1

CBoiicTBa HEOPraHWYECKUX BelecTB (1o pazneny 1-2)

Pa3nes 3. Teopernueckue OCHOBBI OPraHMYeCKOH XUMHUH

N

Tema 3.1.
Knaccudukanus,
CTpPOEHHUE
HOMEHKJIaTypa

u

Conep:kaHue y4eGHOr0 MaTepuaja

IIpeameTr opraHMYecKo XMMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYECHHE B MOJYYEHUH HOBBIX
BELIECTB U MarepuanoB. Teopus cTpoeHus opraHuyeckux coeauHeHuil A.M. byrtneposa, eé
OCHOBHBIE MOJI0KeHUs1. CTpYKTYpHbIE (pOpMYJIIbl OpraHMYeCKUX BEIeCcTB. I 'OMOIorus, H30MepHsl.

OK 01
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OpTraHU4YCCKUX BCIICCTB

XumMu4decKkas CBs3b B OpraHu4€CKUuX COCANMHCHUAX: KPATHBIC CBA3U, G- U TT-CBA3U.

HpC,I[CTaBJICHI/IC ) KJ'IaCCI/I(bI/IKaI_[I/II/I OpTraHUYC€CKUX BCHICCTB. HOMCHKHaTypa OpPraHU4YCCKUX
COC,I[I/IHGHI/If/'I (CI/ICTCMaTI/I‘IeCKaﬂ) N TPpHBUAJIBHBIC HAa3BAaHUIA BaKHEHUIITHX HpeﬂCTaBHTeﬂeﬁ
KJIACCOB OPraHMYCCKHX BCHICCTB

Pa3znen 4. YrjeBoaopoabl

12

Tema 4.1.
YrieBomopoasl U HX
HPUPOJHBIE  UCTOYHUKHU

Conep:kanue y4eOHOT0 MaTepHuaJia

12

[IpenenbHbIE YrIeBOAOPOABI (aJIKaHbl): COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pall. MeTaH u 3TaH:
COCTaB, CTpOeHHE, (PU3NYECKHEe W XMMUYECKHE CBOWMCTBA (pEaKkIMH 3aMEUICHUS W TOPEHUs),
HOJIy4eHUE U IPUMEHEHHE.

IIpakTnyeckas padora Ne7. «HomeHkIaTypa opraHMuecKUX BEIIECTBY.

O3HakoMjeHHe ¢ o00pa3llaMd OpraHMYecKuX BEIIeCTB M MaTepuajaMdM Ha HX OCHOBE,
MOJEIIMPOBAHME  MOJIEKYJ ~ OPraHMYEeCKMX  BEIIEeCTB,  HaOJIOJleHMe U ONMCaHue
JEMOHCTPALIMOHHBIX ONBITOB II0 IIPEBPAIICHHUIO OPraHMYECKUX BEUIECTB IIPU HArpeBaHUU
(nnaBienue, oOyrnuBaHue U ropeHue). CocTraBiaeHHE MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX
dopMysl OpPraHMYECKHMX BELIECTB OTAEIbHBIX KJIAcCOB, MCHOJb3ysl MX Ha3BaHUA IO
CHUCTEMaTHYeCKOW M TPUBUAIBHOW HOMEHKIAType (STHJIEH, aleTWIeH, IJIMIEepuH, (¢GeHo,
dbopmanbaerun, ykcycHas KHCIOTa, IMMIMH). PacueTrsl mpocteifmeil ¢opmysbl opraHuYecKon
MOJICKYJIbI, HCXOJs1 U3 3JIEMEHTHOTO cocTana (B %)

HenpenenbHbie yrieBogopo/ibl (a1KEHbl, alKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTUYECKHI psii. DTUIEH M IPONUIIEH: COCTaB, CTPOCHHUE,
dbusznyecKkne U XUMHUYECKHE CBOMCTBA (peaklMy TUIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATAIINH,
OKHUCJICHHS W TMOJIMMEpPHU3alluu) MOJIy4eHHe U TpUMEeHeHHe. AJKaaueHsl: OyragueH-1,3 u
MeTunoyTaaueH- 1,3, XuMH4ecKkoe CTPOCHHUE, CBOMCTBA (peaKIlusl MOJIMMEpU3aIlii), TPUMEHEHHE
(1 cuHTE3a TMPUPOAHOTO M CHHTETUYECKOTO Kaydyka U pe3uHbl). AIKHHBI: COCTaB U
0COOEHHOCTH CTpPOEHUS, TOMOJOIMYECKHH psl. ALETHIEH: COCTaB, XMMHYECKOE CTPOEHHE,
¢uznyecKkne U XMMHYECKHE CBOMCTBA (peaKiKu THIPUPOBAHUS, TaJOreHUPOBAHUS, THIpATAlluN
TOpEeHUs), OIYYeHHUE U IPUMEHEHNE (MCTOYHUK BHICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBApKU U
PE3KU METaJJIOB)

Apomaruyeckue yrieBoaopoabl (apeHsl). beH3on u Tomyon: cocraB, cTpoeHHE, PU3NUECKUEe U
XUMHYECKHE CBOMCTBA (pEaKIUK TrajJoreHUpOBAaHUS U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHHE.
TokcHMYHOCTh apeHOB (BIMSHHE OEH30J1a Ha OPraHM3M 4YeloBeKa). ['eHeThueckas CBSA3b MEXKAY
YIIEBOAOPOAAMH, NPHHAUICKANMMHM K  pa3iauuHbIM  KiaccaM.IIpuponHble  MCTOYHMKH
yrieBoaopoaoB. IIpuponuslii ra3 u nomytHele HedTsHble ra3sl. HedTh m €€ mpoucxoxaeHue.
CnocoObl epepaboTKy HEPTH: EPETrOHKA, KPEKUHT (TEPMUUECKHM, KaTaAIUTUYECKUH ), TUPOIIN3.
[TpoayKkThl nepepadboTKH Hedru, ux pUMEHEHHE B MPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBIH yroJib M IPOJAYKTHI €ro nepepaboTKu

OK 01

OK 02

OK 04
[IK1.1, [IK 1.2

Tema 4.2.

Conep:kaHue y4eOHOT0 MaTepHuaJia

OK 02
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Du3znKo-xuMHUeCKUE
CBOICTBA yIJIEBOJIOPOJOB

JlabopaTropHble 3aHATHUS

JlaGopaTtopnas pabota Ne3 «CBoiicTBa yIiIeBOIOPOIOBY.

TpuBuanpHas U MeEXIyHapOAHAs HOMEHKJIATypa, XMUMUYECKHE CBOWCTBA, CHOCOOBI MOJyueHUs
yriieBoAopoaoB. llonmyueHne 3ThiieHA W M3y4EHUE €ro CBOMCTB. MOIEIMPOBAaHHUE MOJIEKY]I U
XUMUYECKUX MPEBPAILlCHU YriaeBOAOPOAOB (HAa MpUMEpPE dTaHa, dTUJICHA, alleTWIICEHA U Jp.) U
raJIOT€HONPOU3BOIHBIX

OK 04

Paznen 5. Kucjaopoaocoaep:xkanye oprainyeckue coeJuHeHNs

14

Tema S.1.
Cnuptsl. ®enon

Copaep:xkanue yueOHOro Mmarepuaja

[IpenenpHBIC OAHOATOMHBIE CIIUPTHI (METAHOJM M 3TAHOJI): CTPOCHUE, (PU3NICCKHEC U XUMHUICCKHE
CBOMCTBA (peakIMU C aKTUBHBIMU METAJJIAaMHU, TaJOr€HOBOJOPOJIaMU, TOPEHHE), MPUMEHEHHE.
Bonoponssie CBA3M MeEXAy MOJEKyJIaMu CIUAPTOB. DU3MOIOrMYECKOE NEHCTBUE METaHOJIA M
9TaHOJa Ha OpraHu3M 4YelloBeKa. MHOroaroMHble CHUPTHI (STHJICHIVIUKOIb M TJIMIEPUH):
CTpoeHHEe, PU3NIECKUE W XUMUICCKUE CBOMCTBA (B3aMMOCHCTBHE CO IMICTOYHBIMH METAJUIAMU,
KaueCTBEHHAsI peaklvsi HAa MHOTOATOMHBIE CIUPTHI). DU3MOIOrHUecKoe ACUCTBUE HA OPraHU3M
yenoBeka. lIpumenenue riunepuHa W ATWICHrUKONSA. @DeHon. CTpoeHUE MOJIEKYJIbI,
dusznyeckue M XUMUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH (eHoma, ero (U3HOIOrHIecKoe
JieiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue denomna

OK 01
OK 07

Tema 5.2.

ANLOETuan.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3¢upsl

Conep:kaHue y4eOHOT0o MaTepHaJia

Anpreruasl M KeTOHBI ((popManbleruy, amneTalbleruj, aleToH): CTpOeHHe, (PU3MUYECcKhe H
XMMHUYECKHE CBOWCTBA (pEaKLMU OKHUCIEHUS W BOCCTAHOBJICHUS, KadeCTBEHHbIE PEAKIIMHN),
nojiyueHue u npuMeHenne. OJHOOCHOBHbIE IpeJlebHbIE KapOOHOBbIE KUCIOTHI (MypaBbUHAS U
YKCYCHasl KHCIIOTBI): CTPOCHUE, (PU3UUECKHNE U XUMHUUYECKHE CBOWCTBA (0OIIME CBOMCTBA KHUCIIOT,
peakuus 3TepuduKanum), noaydyeHue U npuMmeHneHne. CreaprHoBast U OJEUHOBAsl KUCIOTHI Kak
IPEJCTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
Moromiee aeiictBue. CroxkHble 3QUPbHl KaK IPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [uuponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. bruosgoruueckas poiib KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Conep:kaHue y4eOHOT0 MaTepHuaJia

VYrneBoasl: cocTaB, Kiaccuukanus yrieBofoB (MOHO-, TU- M Tojducaxapuabl). ['mokosza —
OpOCTEHIIMKA MOHOCAXapui: OCOOEHHOCTH CTPOEHHsSI MOJEKYNbI, (U3NYECKUe U XMMHUYECKHE
CBOICTBa IUIIOKO3bl (B3aumopelictBue ¢ ruapokcugoMm Meau (II), okucneHme aMMuadHbIM
pactBopoMm okcuja cepedpa (1), BocctaHoBIEHUE, OPOKEHUE TIIOKO3BI), HAXO0XKACHUE B IPUPOJIC,
OpPUMEHEHHE TJIIOKO3bl, OMOJIOTHYecKas poJib B HKU3HEIEATENbHOCTH OpraHu3Ma 4YelloBeKa.
®otocunTe3. Dpykro3za Kak H30Mep TIOKO3bl. Caxapoza — MpencTaBUTENb IHCAaXapUaoB,
TUIPOJIN3 caxapo3bl, HAaXOXAEHHE B MpHUpoAe U mNpuMeHeHue. llomucaxapunapl: Kpaxmaia H
LEJUTI0I03a Kak MpupoaHble mosinMepbl. CTpoeHHe Kpaxmaja M LEeJUTIONo3bl, (usnueckue u
XMMHYECKHE CBOMCTBA Kpaxmaja (TMIpoJin3, Ka4eCTBEHHAs PEaKILUs C HOI0M)

OK 01
OK 02
OK 04

Tema 5.4.

Conep:kaHue y4eOHOT0 MaTepuaia

OK 01
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Du3znKo-xuMHUeCKUE

HpaKaneCRne 3aHATHSA

OK 02

CBOICTBa [Ipaktnueckass pabora Ne8. «HomeHnkinarypa KHCIOpOIOCOAEPXKAIIMX  OPraHUYECKUX OK 04
KHCIIOPOJOCOAEPKAIINUX  |COCAMHCHHIN.
OpraHUYECKUX TpuBHanpHas U MEXIyHapoaHAas HOMEHKJIATypa, XMMUYECKHE CBOWCTBA, CIOCOOBI MOJyYEHUs
COEIMHEHU N CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(HUPOB, abACTUIOB U KeTOHOB. COCTaBICHHUE CXEM

peakiuii (B TOM YHCJIE€ IO NPEIOKEHHBIM IEMOYKaM IMPEeBPALICHH), XapaKTepU3yIOUINX

XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAECPKALIUX OPraHMUYEeCKUX COSTUHEHHIM 4

[TpakTudeckass padora Ne9. «Xummueckue u (U3HUECKHUE CBOWCTBA KHCIOPOAOCOACPIKALTUX

OpPraHUYECKUX COCIUHEHUSY.

[IpoBenenune, HaONMIOJEHHWE U OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,

Ka4eCTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHPTOB (OKHCIeHHe dsTaHona okcuaoM wmemau (I1)),

MHOI0aTOMHBIX CIIUPTOB (B3auMojelcTBUE IHlepuHa ¢ ruapokcugoMm menu (1)), anpaernnos

(oKUCIICHHE aMMHa4YHbIM pacTBopoM okcumga cepebpa(l) wu  ruapokcumom wmemu (1),

B3aMMOJICICTBHE KpaxMalia C HOJOM), H3yYeHHUE CBOMCTB PACTBOPA YKCYCHOU KHCIIOTHI
Pa3znes 6. A3oTconepkaiye OpraiHndecKue coeIuHeHust 4
Tema 6.1. Conep:kanue y4eOHOT0 MaTepHUaJia 4 OK 01
AMUHBI. AMUHBI: METWJIaMUH — MPOCTEUIINI IpPEICTaBUTENb AMUHOB: COCTaB, XMMHUYECKOE CTPOEHUE, OK 02
AMUHOKHCIIOTBI. (Gusnyeckne M XMMHUYECKHE CBOMCTBA, HAXOXKICHHE B IpHUpoJe. AMHMHOKHUCIOTHI Kak OK 04
benku amoTepHbIe OpraHuYeckre coeAuHeHus. PU3nYecKrue U XUMUYECKHE CBOWCTBA aMHHOKHCIIOT 2

(Ha mpumepe riunuHA). buonmormyeckoe 3HadeHwe aMuHOKUCIOT. [lenmTuapl. benku kak

npuposHble noauMmepsl. [lepBuuHas, BTOpUYHAS U TPETHUYHAsI CTPYKTypa OenkoB. XHUMHUECKHE

CBOICTBa OEJKOB: THAPOIIN3, IEHATYpAllHsl, KAYECTBEHHbIEC PEAKIIMH Ha OEJIKU

IIpakTuyeckue 3aHATHS

[Tpaktnyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIIMX OPraHUUECKUX COSAMHEHUI.

dusnueckue M XUMHUYECKHE CBOICTBa aMHMHOB (peakiuu C KHCIOTaMM M TOpEHus) M 2

aMUHOKHUCJIOT (Ha mpumepe ruuuHa). Habmonenne u onucaHue 1EMOHCTPALMOHHBIX OIBITOB:

JieHaTypauusi OeJIKOB NIPU HarpeBaHUH, LIBETHbIE pEaKuu OEJIKOB
Pa3znes 7. BbICOKOMOJICKYJ/ISIDHBIE COeIMHEHUS 2
Tema 7.1. Coaep:xanue yueOHOTro MaTepHaJia 2 OK 01
[1nacTmacchl. IIpakTHYecKue 3aHATHS 2 OK 02
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Kayuyku. Bonokna

[Tpaktuyeckas pabora Nell. «CuHTe3, aHanmM3 M KIACCU(PHUKAIMS BBICOKOMOJIEKYIISPHBIX
COEIUHEHUI)

OCHOBHBIE MOHATHA XHUMHHM BBICOKOMOJIEKYJIIPDHBIX ~COEAMHEHHMI: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEHsAs MoJeKyysapHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHEHCALINS.
O3HakomiieHHE ¢ O0pa3liaMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yyKOB:
IUIACTMACCHl (IOJMATUIIEH, MOJIMIIPONWIEH, MMOJMBUHWIXJIOPUA, MOJUCTUPOI); HATypalbHbIN U
CUHTETHUYECKHE Kaydyku (OyTagueHOBBIM, XJIOPONPEHOBBIM M H3OMPEHOBBIN); BOJIOKHA
(HaTypaibHble (XJIONOK, IIEPCTh, IIEIK), HCKYCCTBEHHBbIE (ALETAaTHOE BOJOKHO, BHMCKO3a),
CHHTETHYECKHE (KapOH U JIABCaH)

OK 04
I1K1.1, IIK 1.2

KonTpoabHas padora 2

CTpyKTypa ¥ CBOMCTBA OPraHWYECKUX BelecTB (1Mo pasaenam 3-7)

IpodecCHOHAILHO OPHEHTHPOBAHHOE COEP/KAHME (COMEPKAHME IIPHKIALHOTO0 MOLY.Is)’

Pa3znea 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

TeMma 8.1.

XUMHYECKHE TEXHOJIOTHH
B IIOBCEIHEBHOU
U npodeCCHOHATBHON
NeATEILHOCTH YeI0BeKa

Conep:kanue y4eOHOT0 MaTepHUaJia

0o[00| OO0 (N

[TpaBuiia >KOIOTHYECKH 11€JecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B
LEISIX COXPAaHEHUs CBOETO 3/I0pOBbS W OKpYXKAIOLIEH MPUPOJHOW Cpelbl, ONAaCHOCTb
BO3JCHCTBUS HAa KUBbIE OPraHU3Mbl OpPraHMYECKHUX BEIIECTB OTIENIbHBIX  KJIACCOB
(YyrmeBomoposl, CIHUPTHL, (EHOJBI, XJIOPOPTaHUYECKUE MPOM3BOAHBIC, ANbACTHABI U [p.),
MoKa3aTelb MpeAeNbHO JOMYyCTUMOM KOHIIEHTpAIlM M €ro Hcmoib3oBaHue. Ponb xumuu B
0o0ecre4eHn SKOJOTMYECKOM, JHEpreTMYecKod U MUIIeBOW 0e30IacHOCTH, pPa3BUTHH
MEAMIIMHBI, CO3JaHUH HOBBIX MAaTepUANOB (B 3aBUCHUMOCTH OT BHUAA MpodecCHOHATBHOM
JESTENIbHOCTH ), HOBBIX UCTOYHHKOB YHEPTUU (AIbTePHATUBHBIC UCTOUHUKH dHeprun). [lonsTue
0 HayyHBIX METO/ax MO3HaHHUS BEIIECTB M XUMHUecKUX peakuuid. [IpeacraBinenus o6 oOumx
HAayYHBIX TPUHIUIAX TPOMBIIUICHHOTO TOJYyYeHUsS BaKHEHIIMX BeHiecTB (Ha MpuMepax
MIPOM3BOJICTBA aMMHAaKa, CEPHOU KHCIIOTHI, METaHOIa). XUMHS U 3J0POBbE YEIIOBEKa: MpaBUia
0e30MacHOTr0 MCMOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaTroB, OBITOBON XWMHUU B TMOBCETHEBHOM
KU3HU

HpaKanecm[e 3aHATHSA

[Ipaktuueckas pabora Nel2. «lIpumeHeHHE XUMHUYECKHUX BEIIECTB M TEXHOJIOTHH C YYETOM
Oynyiieit mpodeccHoHATBHON ASSITETEHOCTI.

Pemienne keiic-3ajad Mo TeMaM: MHIIEBBbIE MPOAYKTHI, OCHOBBI PAaIlMOHAIBHOIO THTAHMUS,
BOKHEUININE CTPOUTENbHBIE W  KOHCTPYKIIMOHHBIE MaTepHalibl, CEIbCKOXO03WCTBEHHOE
MPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepHalibl NJisi DJIEKTPOHHUKH, HAHOMATEPHAIIbI,
TEeKCTUJIbHBIC BOJIOKHA, WCTOYHHKH DHEPrUH, OpPraHWYeCKHe W MUHEPaIbHBIC YI0OpEeHHS,

OK 01
OK 02
OK 04
OK 07
IIK1.1, IIK 1.2
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JIEKApCTBEHHBIE U KOCMETHYECKHUE MPernapathl, ObITOBAsE XUMUSI, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH. 3ammura: [IpeacraBienue pe3ysiabTaToB pelieHus Keiic-3aaay B Gopme
MUHU-I0KJIa/1a (IONMyCKaeTcs UCI0JIb30BaHKE IrpadUyecKUX U MPE3CHTALIMOHHBIX MaTEPHAJIOB)

IIpomexyTouHas aTTecTAlMs MO TUCHUILUINHE (Tr(hEepEHIIMPOBAHHBIN 3a4€T)

Bcero

72
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3. YciaoBus peaau3anuy NporpaMMsl 001eo0pa3oBaTe/IbHOM THCIUTIIHHBI

3.1. MatepuajbHO-TEXHHYECKOE O0ecreyeHne
OcBoenue mporpammbl obmieo0OpasoBarenbHoil aucnumumabl - OO/l .04 Xumus ocCymiecTBiseTcs B
npodeccuoHanbHOM  00pa30BaTENIbHON OpraHM3alluM, peaJu3ylollei 00pa3oBaTEelIbHYIO0 IMPOTrpaMMy
cpenHero oOmero obOpasoBanust B mpeaenax ocoeHus OIIOIT CIIO wa 6Ga3ze OCHOBHOTO OOIIETO
oOpa3oBaHus, B KaOWHETe XMUMHH C JlabopaTopueil M JIa0OPAaHTCKOW KOMHATOH, B KOTOPOM HUMEETCS
BO3MOXXHOCTh 00€creuuTh CBOOOIHBIA nOoCTyn B VHTepHET BO Bpemsi yueOHOro 3aHSTUS U B MEPUOJ
BHEYUEOHOMU JesITebHOCTH 00Yy4arOIIUXCsl.
Ilomemenne kaOuHeTa yHoBIEeTBOpsAeT TpeOoBaHusAM CaHUTAPHO-MUAEMHUOJIOTHUYECKUX TIPAaBWI H
HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIieHO TUIIOBBIM 000py/I0BaHNEM, YKa3aHHBIM B HACTOSIIIHX
TpeOOBaHUSAX, B TOM 4YHCJIE CHEHHATU3UPOBAHHOW y4yeOHOW MeOenpl0 M CpeicTBaMU OOydeHHs,
JIOCTATOYHBIMHU TSI BHITIOJIHEHUSI TPeOOBaHMI K YPOBHIO IMOATOTOBKH 00Y4aIOIIHUXCSI.
B kabunere wumeercss MyJbTUMEIUIHOE O00OpyAOBaHHE, TIOCPEIACTBOM KOTOPOTO  YYAaCTHUKHU
00pa3oBaTeNBpHOrO MpoIecca MPOCMATPUBAIOT BHU3YaIbHYI0 HWHGPOPMALMIO MO XHMHH, CO3AAIOT
pe3eHTaluU, BUJeOMaTepuabl U T. II.
B coctaB y4eOHO-METOAMYECKOTO ¥ MaTePHAIbHO-TEXHUYECKOr0 OCHAIICHUS KAOMHETa XUMHUU BXOJIAT:

Cronel yueOHbIC — 15 T., cTYnbs yueHnueckue -30 mr., yueOHass JocKka MapKepHas, pabouee MecTo
npenogaBarenss (CTON — MpernojaBaress, CTYJ, KOMIBIOTEPHBI CTOJN), MEPCOHAJIbHBIA KOMIIBIOTED
(cucTeMHBI OJIOK, MOHUTOD, KJIaBUATypa, MBIIIKA), BUICOMPOCKTOP, SKpaH, 00OpPyIOBaHHE U PEAKTHUBBI
JUISE TIPOBEICHUS J1a0OpaTOpHBIX paboT, pabo4wii CTON JUIS TPOBEACHHS JIA0OPATOPHBIX OIBITOB,
NPUHYAUTEIbHAS BBITSOHKHAS BEHTHIISAIUS

HNudbopmaliioHHbIe CTEH[IBI:

Ilepuonuueckas cucrema xumuuyeckux syemeHToB .M. Menneneesa
Tabnuua pacTBOPUMOCTH
OcCHOBHBIE KJIaCChl HEOPraHUYECKHUX BEILECTB
Oxpana Tyzna mpu MOPOBEICHUH OIBITOB
CHUMBOJIBI XUMHUYECKUX AIIEMEHTOB
OO6mas 6uonorus
Nmeercs 6ubnaroreuyHsiit GOHII, B KOTOPBIN BXOAAT y4eOHUKH U yuyeOHO-MeToaudeckuil kommieke (YMK),
KHUTH JUIS YTEHUS 10 XUMHH, pPEKOMEHIOBAHHbIE WJIM JONYIIEHHBIE [Js HCIOJIb30BaHUSA B
npodecCHOHANBHBIX 00pa30BaTEeNbHBIX OPraHU3allUAX, pPeaTu3yIIIUX 00pa30oBaTeNbHYI0 MPOrpaMMy
cpennero o6Omiero obOpasoBanus B mpexaenax ocBoeHus OIIOIT CIIO na 06Gaze OCHOBHOTO OOIIETroO
o0OpazoBaHusl.
B nporecce ocBoenus nporpammsl yueOHoW auctumiuHbl bJ[.04 Xumus cTyAeHThl UMEIOT BO3MOXHOCTb
paboThI B aniekTpoHHON 6ubimoreke IbC (paboTta ¢ 3MEKTPOHHBIMU KHUTAMHU, TPAKTUKyMaMH, TECTaMH)

3.2. UupopMmanoHHoe odecniedeHne peajnu3alui NpPorpaMmMbl

s peanusanuu nporpammsl OnOnoTedHbIil poHa 00pa3oBaTeNbHON OpraHU3alMi YKOMIUIEKTOBaH
NeYaTHbIE W/WIN 3JEKTPOHHBIE 00pa3oBaTeibHble U MH()OPMALIMOHHBIE PECYPCHl, PEKOMEHIOBAaHHBIE IS
HCIIOJIb30BaHus B 00pa30BaTeIbHOM IpOLIecCe.

3.2.1. [Teyatusle U3gaHus

l.AndunorenoBa, M. B. Xumus: y4eOHUK M NPaKTUKYM MJIs CPEOHEro MpodeccroHalIbHOTO
obpazoBanus / . B. Audunorenona, A. B. babkos, B.A. [TonkoB. — 2-¢ u3M., UCTp. U JIOM. —
Mocksa: U3natensctBo FOpaiit, 2022— 291 c.

2. llleromxuna, H. A. O6mas xumus: yaeonuk mist CI1O / H. A. lleronuxuna, JI. B. MunaeBckas.
— Cankr-IlerepOypr: Jlanp, 2023 — 164 c.

3 Huxkonbckuit, A. b. Xumusa: YueOHUK M MpakTUKyM mpodeccuoHanbHOro odpazoBanus / A. b.
Huxonsckuii, A. B. CyBopoB. — 2-e u3zf., nepepad. u gon. — MockBa: M3narensctBo HOpaiit, 2023 —
507 c.

4 Xumus: yueOHUK AJis cpeiHero npodeccronanbHoro oopaszosanus / FO. A. JleGenes, I'. H. danees,
A. M. T'ony6eB, B. H. llanoaxn; nox obmieit penakuueii I'. H. ®aneeBa. — 2-e uzn., nepepad. u gon. —
Mocksa: U3natensctBo FOpaiit, 2023 —431 c.

3.2.2. JIOTIOJTHATENIbHBIC UCTOYHUKH
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1 Tabpuensn, O. C., JIpicoa, I'. I'. XuMmusi: KHHUTra A1 IpernogaBarens: yued.-MeTo/1. mocooue. — M.
Axanemns, 2022 - 332 c.

2. YepnukoBa H. 10., MemepsikoBa E. B. Pemaem 3amaun mo XUMHHM CaMOCTOSITEIBHO: ydeOHOE
nocobue / H. 0. Yepnukora, E. B. MemepsikoBa — Cankt-IletepOypr: Jlans, 2022 — 328 c.

3. Pe3nukoB B. A. CO0pHUK ynpaXHEHUH W 3a/a4 MO OpPraHMYecKOW XUMHHU: yueOHOoe mocodue /
B.A. Pe3nukoB — Caunkrt-IletepOypr: Jlans, 2023 — 226 c.

4 Kamyctuna A. A., Xampuenko WM. I'., JlubGanor B. B. OOmas u HeopraHuyeckas XUMHUSI.
[Ipaktuxkym / A. A. Kanyctuna, W. I'. Xanpuenko, B.B. JIu6banoB — Cankr-IlerepOypr: Jlans, 2023 —
152 c.

S5.Tabpuensa O.C. Xumus: yueb. mis crya. npod. yued. 3aBepenmii / O.C.I'abpuensn, W.T.
OctpoymoB. — M., 2022.- 256 c.

6 I'abpuensu O.C. Xumus 111 nmpodecCcruii U CrIeUaTIbHOCTEN TEXHHYECKOT0 MPOoduIs: YIeOHUK AJIs
CTYyI. yupexacauii cpea. npod. oopazosanus / O.C.I'abpuensn, N.I'. OctpoymoB. — 4-¢ u3., crep. — M.
: U3narenbckuii neHTp «Axkagemusy», 2023 — 272 c.

3.2.3. IuTepHeT-pecypchl

1.hvsh.ru — XKypuan «Xumus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekuuu o XuMuu Ha caiite
[MocTHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4ano-nomynsipabIit
npoeKT «JjeMeHThl bonpmiol HaykW» MareMaTHKa, acTPOHOMHS, HAyKH O JXU3HH, HAyKH O 3emie).
HoBocTy Hayku, KHUTH, HAYYHO-TIOMYJIIPHBIC CTAThH, JICKIIMU, SHIIUKIONECINH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIONYJISIPHOTO JKypHaIa « XUMHUS U KHU3HbY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema AMCTAaHIIMOHHOTO O0OYYEHUSs, HAIIPaBJICHHAS B TIEPBYIO OUEpe/Ih Ha
HOJTrOTOBKY K OJMMIIMaJaM BCEX YPOBHEH — OT IIKOJBHBIX 110 MexayHapoaHoi. CalTcoaepx ur
OTPOMHOE KOJMYECTBO 3ajla4, CrPYNIHUPOBAHHBIX KaK IO TeMaM, TaKk M 1O ojummuaaaM. [lo Bcem
OCHOBHBIM pa3/iejiaM XUMHH IMPUBEAEH TEOPETUICCKHMA
MaTepHal u pa300paHbl PEIICHUsT THITOBBIX 3a/1a4.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIdHBIA CallT O CBOWCTBAX XHMHUYECKHX
JJIEMEHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii CalT oOHIaiiH-00pa3oBaHMS,
00pa3oBaTeNbHBIX KYPCOB M BHCOJNEKIWN ISl IIKOJBHUKOB, CTYIEHTOB M yuuTenell.EcTh HeckoIbKo
KYPCOB IO XHMHHU.

7.http://www.xumuk.ru CaliT 0 XUMUU: KIacCHUECKHUE YYEOHHMKH, CIPABOYHHKH, SHIUKIIONEIUH,

ITOMCK OPTaHNYECKUX U HEOPTraHWYECKUX PEAKLINI, COCTABICHUE YPABHEHHUM PEaKIIHil.

8.http://orgchemlab.com/ CaiiT, nocBAMEHHBIN TPaKTUUECKOI paboTe B 1abopaTopuu

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA3OBATEJIBHOM
AN CHUIIIINHBI
KouTtpons u oneHka pe3ynpTaToB OOYyYEHHsS OCYIIECTBISETCS IpernojaBaTelieM B Ipoliecce
MPOBEJCHUS TMPAKTHUYECKUX 3aHATUN M J1abOpaTOpHBIX pabOT, TECTHUPOBAHMS, a TaKKE BBIOJHEHUS
O0yJaromMMHUCs HMHIUBUAYAJIbHBIX  3a/laHUM, TPOEKTOB, HCCIeNoBaHMA. Pe3ynbTarel 00ydeHuUs
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OMpCaCIIAI0T, YTO 06yqaloumec;1 AOJIKHBI 3HATh, IOHUMATb U ICMOHCTPUPOBATH 110 3aBCPUHICHUN U3YUCHUSA
JUCHUITIIUHBI.

Jnsa  gopmupoBaHus,
UCIIONIB3YETCSl CHCTEMa OLIGHOYHBIX MEPOIPHITHIA,

KOHTPOJII W OIEHKH pPE3YJIbTaTOB OCBOCHHUS YYCOHOW JIUCIMILUIMHBI
MpEACTaBISIIONIAs COO0M KOMIUIEKC YYeOHBIX

MEpOTIPHUATHIA, COTTIACOBAHHBIX C pe3yJbTaTaMu o0ydeHus u copmynupoBansbix ¢ yauerom @I'OC COO
(mpeametHsble pe3ynprathl o aucuuinge) 1 I'oC CIIO.

Ne

OK/TIK

Monyas/Pa3nen/Tema

Pe3yabraT 00yuenus

THubl OLEHOYHBIX MEPONPUSATHI

OcHoBHOE coJep:KaHue

1

Pa3nen 1. OcHOBBI CTPOEHUA
BelllecTBa

®dopmyaupoBaTh 6a3oBble
TIOHSITUS M 32AKOHBI XHMHHU

11

OK 01

CtpoeHne aTroMOB XHMHYECKHX
JJIEMEHTOB " mpupona
XMMHYECKOH cBA3U

CocTaBisATh

hopMymBI
COOTBETCTBUH

XHUMUYECKHE
COETUHEHUN B
CO  CTCICHBIO
OKHCJIEHHS XHUMHYECKUX
3JIEMEHTOB, HCXOIs 3
BAJICHTHOCTHU nu
3JIEKTPOOTPHUIIATEIIEHOCTH

1. Tecr  «CtpoeHHe  aToMOB
XUMHYECKIX 3JIEMCHTOB W TPHPOIA
XUMHYECKOU CBSA3UY.

2. 3agaun Ha COCTaBJICHHE
XUMUYECKUX (POPMYI JIBYXaTOMHBIX
COCTUHEHUI (OKCHIOB, CYJb(HIOB,
THIPHUIOB U T.IL.).

3. 3amaHusd Ha HCHOJB30BaHUE
XAMUYECKON CHUMBOJIMKM M Ha3BaHHUI
COCNMHEHUH TIO0  HOMEHKJAType
MEXTYHAPOIHOTO coro3a
TEOPETUYECKOH U [IPUKIAIHON
XMMUAU ¥ TPHUBHAIBHBIX Ha3BaHUU
IS COCTaBJICHUS XAMHUYECKUX
(GhopMyJT IBYXaTOMHBIX COCIUHCHHI
(OKCHIOB, CYIb(QUAOB, THIPHIOB H
TIO.) W JPYTHX HEOPraHUYEeCKHX
COEIMHEHNH OTIEJIbHBIX KIACCOB

1.2

OK 01
OK 02

[Tepuogudeckuii 3aK0H M Ta0JIHIIA
J.. MennenceBa

XapakTepu3oBaTb ~ XMMHUYECKHE
SJEMEHTBl B COOTBETCTBUH C HX
MOJIO)KEHUEM B EPUOJUYECKON
CUCTEME XUMHUYECKUX DJJIEMEHTOB
H.N. Menneneesa

1. Tect «MeTanmndeckue /
HEMETAITINYECKIE CBOIICTBA,
ANEKTPOOTPHUIATETLHOCTh it
CPOJICTBO K DJEKTPOHY XHUMHUYECKUX
JJIEMEHTOB B COOTBETCTBHE C MX
ANEKTPOHHBIM CTpOEHUEM u
MOJIOXKCHAEM B TIEPUOIMYECKON
CHCTEME XHUMHYECKHX DJIEMEHTOB
J.U. Menneneeay.

2. IlpakTuueckue 3aaHusg  Ha
YCTaHOBJIIEHUE CBs3U MEXTY
CTPOEHHUEM  aTOMOB  XHMHYECKUX
3JIEMEHTOB u MIEPUOTUIECKIM
W3MEHEHHEM CBOMCTB XHMHYECKHX
JJIEMEHTOB W WX COEIMHEHUH B
COOTBETCTBHH c IIOJIOKEHHEM
[lepnoauueckoit cucteme.

3. IIpakTuKO-OpUEHTUPOBAHHBIE
TEOPETUIECKUE 3aJaHUs Ha
XapaKTepU3aInio XAMHYECKUX
2JIEMEHTOB: «Meramnnueckue  /
HEMETAIITTNYECKIe CBOICTBA,
3EKTPOOTPHUIATETBLHOCTh "
CPOJCTBO K 3JIEKTPOHY XMMHYECKUX
3JIEMEHTOB B COOTBETICTBHE C MX
3IEKTPOHHBIM CTPOEHUEM H
MOJIO)KEHHEM B MEPUOAMYECKOI
CHCTEME XHUMHUYECKHX DJIEMEHTOB
J.N. Menneneera»

Paznen 2. XuMHYecKHe

peakuuu

XapakTepu3oBaTh
XUMHYECKHX peaknui

THUIIBI

KonTposabHas padora
«Ctpoenne BelllecTBa "
XUMHYECKHE PeaKkium»

2.1

OK 01
OK 04

Turnbpl XUMUYECKUX pPEeaKIui

CocTaBiiTh
COEUHEHNS,
oOMeHa,
OKHCIIUTEILHO-

peakuuu
pasnoXeHus,
3aMeIeHHs,

1. Bamaun Ha COCTaBJIEHHE
YpaBHEHUM peaKIuii:
— COCAUHEHUS,

pas3ioxkeHus, 0OMeHa;

3aMelIcHUs,
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OK/TIK

Mopyas/Pazaen/Tema

PesyabTaTt 00y4yenns

THNBI OlIEeHOYHBIX MEPONPUATHI

BOCCTAaHOBUTCIJIBHBIC pCaKIIUN

— OKHCJIMTENBHO-
BOCCTAaHOBUTEIEHBIX
HCTIONE30BaHUEM
3JIEKTPOHHOTO OajlaHca.
2. 3amaum Ha  pacder
BEIIIeCTBA WK 00BEMaA
ra3oB IO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WIH O00BEMY
OJTHOTO U3 YYACTBYIOUIMX B PEAKIIMU
BEIIECTB; PaCUYETHI

MacChl (00BeMma, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKITIH, €CIIH
OJTHO U3 BEIIECTB UMEET MIPUMECH

peakmuii ¢
MeToza

MaccChI

2.2

DNEKTPOTUTHYECKAS
JIMCCOLMAIHS U NOHHBIN 00MEH

CocTtaBiiTh ypaBHCHHS
XUMHYECKHX pPEaKUUy HOHHOTO
oOMeHa c ydacTHeM
HCOPraHU4YCCKNX BCUICCTB

1. Samanns Ha COCTaBJIEHHE
MOJICKYJISIPHBIX U HOHHBIX PEaKIuil ¢
y4acTHEM KHCIOT, OCHOBaHUU U
cojieil, yCTaHOBJIEHHME W3MEHEHHUS
KHCIIOTHOCTH CPEJIbI

2. JlaGoparopHas paboTa
XUMHYECKUX peaKiuil”

"THIBI

Pasnen 3. Crpoenne u cBoiicTBa
HEOPraHHYEeCKUX BelIeCTB

HUccaenosarhb
CBOMCTBA
BellecTB

CTpoeHne H
HEOPraHUYeCKHX

KounrpoabHas padora
«CnoiicTBa HEOPraHUu4YecKuX
BeIIECTB)

3.1

OK 01
IK1.1
IK1.2

Knaccudukanus,
H  CTPOCHHE
BEILIECTB

HOMEHKJIATypa
HEOPTaHIMYECKUX

Knaccudpummposats
HEOPTraHWMYECKUE  BEIIeCTBa B
COOTBETCTBHUH C UX CTPOCHUEM

1. Tect «HomeHknaTtypa u Ha3BaHUE
HEOPTaHIMYECKUX BEIIECTB HCXOAS U3
WX XUMHOY9ecKod QopMynsl  wim
COCTaBJICHUEC XUMHUYECKOU (HOpMYIIBI
WCXOJsl W3 Ha3BaHUs BEIIECTBA IO
MEXAYHapOAHOU WU TPUBUAIBHOMN
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM JIOJIH
(Maccel) XMMHYECKOTO  DJIEMEHTa
(coenuHEeHHS) B MOJIEKYIIE (CMECH).

3. Ilpaktuyeckue 3agaHusi IO
Kinaccu(UKay, HOMEHKIAType |
XUMUYECKUM bopmynam
HEOPTaHMYECKUX BEIECTB
Pa3IUYIHBIX KIACCOB.

4. TIlpaktudeckwe 3aJaHUsl  Ha
oTpeieieHue XUMHAYECKOH
AaKTUBHOCTH BEIIECTB B 3aBUCHMOCTHU
BHAAAa XUMHYCCKOH CBSI3M W THIIA
KPUCTALUTUYECKON PEIICTKH

3.2

OK 01
OK 02
[K1.1
[IK1.2

Du3NKo-XMMHYECKHE  CBOMCTBA
HEOPTaHMYECKUX BEIIECTB

YcraHaBnMBaTh 3aBUCHMOCTD
(PU3UKO-XMMHUYECKUX CBOWCTB
HEOPTaHMYECKUX  BEIIECTB  OT
CTPOEHMSI aTOMOB M MOJIEKYN, a
TaKK€ TUNA KPUCTAIIMYECKOM
pemeTKn

1. Tecr «OCOOCHHOCTH XUMHYECKIX
CBOHCTB OKCHJIOB, KHUCJIOT,
OCHOBAHUH, aM(OTEepHBIX
TUAPOKCHUIOB U COJICII».

2. Samauns Ha COCTaBJIEHHE
YPaBHEHUHM XUMHYECKUX pEeakUuil C
y4acTHEM HpPOCTBIX U  CIIOXKHBIX
HEOPraHMYECKUX BELIECTB: OKCUAOB
METAJLIOB, HEMETaJJIOB u
aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBaHUH
u aM(pOTEePHBIX THUIPOKCHIIOB,
HEOPTraHUYECKUX coJei,
XapakTepU3yONMX HX CBOHCTBA U
CIOCOOBI OTyUYCHHSI.

3. IIpakTuKO-OpUEHTUPOBAHHBIE
TEOpETHYECKHE 3aJaHUSI HA CBOWCTBA
U MHOIy4eHHE  HEOPraHMYECKHX
BEILECTB
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Ne OK/IIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4yenns THNBI OlIEeHOYHBIX MEPONPUATHI

3.3 OK 01 Unentndukanms Hccnenosath KayecTBEeHHbIC | 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOpPraHUYECKUX BEILECTB peakiuu HEOPTraHUYECKHX |3adaHus o COCTaBJICHUIO
OK 04 BEIIECTB XUMHUYECKHX PEaKIUi C ydacTHEM

HEOPTaHMYECKUX BEIIIECTB,
HCIIONB3YEMBIX UL 170
UICHTU(DUKAIINH.
2.JIabopatopHas pabora:
“Unentudukanus HEOPraHHYSCKUX
BeIeCTB”
4 P . HccnenoBars  crpoenne  u|KonTpoJbHasi pabora
a3nena 4. CTpoeHue U CBOcTBa " .
cBoiicTBa opranmvecknx |«CTpoeHue U cBoiicTBa
OPraHU4YecKuX BellecTB

BeleCTB OpPraHHYecKHX BellecTB)»

4.1 OK 01 Knaccudukamms, crpoenne u|Kiaccudunmposars 1. 3agaHus Ha  COCTaBJICHHUE
IIK1.1 HOMEHKJIaTypa OpraHUYEeCKUX [ OpraHuYeCcKue BEILIECTBA B|Ha3BaHMI1 OpPTraHUYECKUX
T1IK1.2 BEIIECTB COOTBETCTBUU C UX CTPOCHHUEM COEMHEHUN 110 TPUBUAIBHON WIH

MEXIYHApOJHOW CHCTEMaTHYECKOU
HOMEHKJIAType.

2. 3afaHus Ha COCTaBJICHHE IOJHBIX
U COKpAallGHHBIX  CTPYKTYPHBIX
GbopMynT  OpPraHMYECKHX  BEIIECTB
OTJICNIBHBIX KJIACCOB.

3. 3agaun Ha orpeiesieHue
MpOoCTeHIIeH dhopmyer
OpPTaHUYECKOH MOJICKYJIBI, HCXOMIS U3
AIIEMEHTHOTO cocTaBa (B %)

4.2 OK 01 CaoiicTBa OpraHUYECcKUX | Y cTaHABINBAThH 3aBucuMocTh|l.  3amaHMs  Ha  COCTaBIICHHUE
OK 02 COeTUHEHU N (HHU3UKO-XUMUIECKUX CBOMWCTB |ypaBHCHUM XMMHYECKUX PEAKIHA C
OK 04 OpraHUYECKUX BELLECTB OT |y4acTueM OpraHMYECKHX BEILECTB Ha
[IK1.1 CTPOEHUS MOJIEKYJI OCHOBAaHHUU UX COCTaBA U CTPOEHMUSI.
T1IK1.2 2. Baganust Ha COCTaBJIEHUE

YpaBHEHUM XUMHUYECKUX pEeaKIuH,
MITIOCTPUPYIOIINX XUMUYECKHE
CBOWCTBA C YYE€TOM MEXaHU3MOB
MPOTEKaHUsl JaHHBIX peaknmuid |
TeHETUYECKOW CBSI3M OPTaHMUYECKUX
BEIIIECTB Pa3HBIX KIIACCOB.

3. PacueTHbIe 3a/1a41 IO ypaBHEHHUSIM
peakIuii ¢ y9acTHEM OPTaHUYECKUX
BCIIIECTB.

4, JlaboparopHnas pabora
“IIpeBpamieHus OpraHu4eCKHUX
BEIIIECTB IPH HarpeBaHuu"

4.3 OK 01 Unentndukanus opranuueckux |MccnenoBars kayecTBeHHBIE | | . IIpakTHKO-OpHEHTUPOBAH-HbIE
OK 02 BELIECTB, WX  3HAUYEHUE  H|pEaKLUH OpraHUYeCKUX |3aJaHusl 1o COCTABJICHUIO
OK 04 NpUMEHEHHEe B  OBITOBOW  W|COCTUHEHHH OTIEIHHBIX KJIACCOB |XMMHUYECKHX PEAKIUH C ydacTUEM
TIK1.2 MIPOU3BOJICTBEHHOM OpPraHMYecKMX BEIlecTB, B T.4.

JIESITEIbBHOCTH YeJI0BEKa HCIIOJIE3YEMBIX JUIs 175
NJICHTU(HUKALIH B ObITy W
MIPOMBIILJIEHHOCTH.
2.JIabopatopHas pabota:
“Unentuduxanus OpraHnYeCc-KuXx
COEOUHEHNN OTAEIbHBIX KJIacCOB”

5 Pazgen 5. Kunernueckue u|Xapaxkrepu3oBaThb BJIMSIHHE

TepMOAUHAMHUYECKH e pa3inyHbiXx  (GakTOpoB  Ha

3aKOHOMEPHOCTH TNPOTeKaHNs |paBHOBecHe U CKOPOCTH

XHMHYECKHX pPeaKIuid XHMHYECKHX peaKkIui

5 OK 01 CKOpOCTh XUMHUYECKHX peakiuid. | XapakTepu3oBaTh BiusiHue | [IpakTHKO-OpHUEHTHPOBAHHBIC
OK 02 XuMHYECKOE paBHOBECHE KOHUEHTpaLUu pearupyromnmx | TeEOpeTUdecKue 3aJaHus Ha aHaiu3
IK1.2 BEIIECTB M TEMIIEpaTypbl Ha|(paKkTopoB, BIMSAIOMINX Ha U3MEHEHUE

CKOPOCTh XUMUYECKUX PEAKLUUH |CKOPOCTH XUMHUYECKOW peaxiuu.
XapakTepu3oBarb Biusinue | [IpakTHKO-OpUEeHTUPOBAHHbBIE
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Ne OK/IIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4yenns THNBI OlIEeHOYHBIX MEPONPUATHI
W3MEHEHUS KOHIEHTpALWY |3aJJaHKs] Ha NPUMEHEHHE MPUHIIUIA
BemiecTB, peakuuu cpeasl  u|Jle-Illatense IS HaXO0XXIECHUS
TeMIepaTypbl Ha  CMCIICHHE |HANPABICHUS CMEIIEHHS PaBHOBECHS
XUMHYECKOTO PaBHOBECHS XUMHYECKOH peakud ¥ aHaJn3
(aKTOpOB, BIUSIOMINX HAa CMCIICHHE
XUMHUUYECKOTO PaBHOBECHS
6 HccaenoBarnb HCTHHHBIE
Paznen 6. PacTBopbl pacTBOPbLI c 3alaHHBIMM
XapaKTepUCTUKAMU
6.1 OK 01 ITonsTue o pactBopax Paznmuuath uctTuHHBIE pacTBOpel  |1.  3agaun  Ha  NPUTOTOBIICHHE
OK 02 pPacTBOpOB.
IIK1.1 2. IIpakTUKO-OpUEHTUPOBAHHBIE
IIK1.2 pacyeTHbIe 3alaHMsd Ha AUCIIEPCHBIC
CHCTEMBI, UCTIOJb3yeMble B OBITOBOM
U TPOW3BOJCTBEHHOU MIESITEIBHOCTH
YeroBeKa
6.2 OK 01 HccnenoBanue cBoticTB | MccnenoBath ¢uzuko- |JTabopaTopHas pabora
OK 04 pacTBOpOB XUMUYECKHE CBOMCTBAa UCTHHHBIX | “IIpuroroBieHue pacTBOpoB”
I1K1.2 pacTBOpOB

] IIpodeccHoHATLHO-OPUEHTHUPOBAHHOE COAepPKAHME (COAepKAHNE MPHUKJIATHOT0 MOIYJIA)

7 Pazpen 7. OuenuBathb nocJjeacTBus [3amura Keiica (¢ yuerom Oyayuueit
Xumust B ObITY M (0BITOBOM UM NPOU3BOACTBEHHOI |IPOodecCHOHAIBLHOM
NMPON3BOACTBEHHOM HeATEeIbHOCTH  4Yej0oBeKa  C|desATeJbHOCTH)

JeSITeJIbHOCTU YeJIOBeKa NO3uuMi IKO0JIOTHYeCKOi

Oe3omacHoCTH

OK 01 Xumus B OBITY | O1eHnBaTh nocienctaus | Keric (c Y4eTOM Oymymeit
OK 02 IIPOU3BOJICTBEHHOM OBITOBOIl M NPOM3BOJCTBEHHOI! [ podeccroHANBHOI e TeIbHOCTH)
OK 04 JIESITEILHOCTH YeIOBEKa JIeATENbHOCTH YeJioBeKa ¢|B03MOKHbBIE TEMBI KEHCOB:
OK 07 MO3UINI 9KOJIOTHYECKOH | 1. [ToTennenue KJIIMaTa u
IK1.1 0e30macHOCTH BBICBOOOXK/IEHUE TAa30BBIX THAPATOB
T1IK1.2 CO JHA OKeaHa.

2. byayumme marepuansl uisl aBHa-,
MAIIIMHO- ¥ IPHOOPOCTPOCHHUS.

3. HoBrle MarepHabl I
COJTHEUHBIX OaTapei.
4, JlexapctBa Ha OCHOBE

PaCTUTCIIBHBIX IpETIapaToOB
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