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1. OBLIASI XAPAKTEPUCTHUKA PABOYEN TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

OVJI.12 XUMMSI

1.1. MecTo IuCHUILIMHBI B CTPYKTYpe 00pa3oBareabHoil nporpammsl CIIO:

Oo6meo6pazoBatenpHas auciumumaa OY 112 XUMMUSA
SBIISICTCS  00sI3aTEIIbHOM YacThi0 00IICOOpa30BATEIBLHOIO IUKIA 00pa3oBaTEeIbHON

nporpammbl B cooTBercTBUM ¢ DPI'OC CIIO no cnemmansHoctu 35.02.03 TexHomnorus
epeBOOOPaOOTKH.

1.2. HeJII/I H INIAaHUPYEMBIC PE3YJIbTATbl OCBOCHHUA TUCIHUIIJINHBI:

Cognepkanue TmporpaMmbl  obOmieoOpazoBaTenbHol  auctumiinael  OV].12  Xumwus
HaIpaBJICHO HA JIOCTHIKEHHE CIICTYIOIINX 1ICIICH:
dopMHUpOBaHUE Y CTYICHTOB MPEACTABICHUS O XUMHUYECKON COCTABJISAIONICH €CTECTBEHHO-

HAYy4YHOM KapTUHBI MHUPA KaK OCHOBBI IPUHSTHS PEIICHUN B )KM3HEHHBIX U MIPOU3BOJICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOIHON CPEJIE.

3agaum JUCUUIJIMHBI:

1) chopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUUYECKHUX MPOIECCOB U
SABJICHUNA B OKpYXKalIIed cpele, LEJIOCTHOW HAy4YHOM KapTHHBI MHpPA, B3aWMMOCBSA3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI COCTaBJIATH (HOPMYJbI HEOPraHWUYECKUX M OPTraHUYECKHUX BEIIECTB,
YpaBHEHUS XUMHYECKUX PEAKIUM, OOBIACHATH HMX CMBICI, HWHTEPIPETUPOBATH PE3YJIbTAThI
XUMUYECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKA MPOBEACHHUS MPOCTEUIINX XUMUUYECKUX IKCIEPUMEHTATbHBIX
HCCIICIOBAHUN € COONIOJIEHHEM TMpaBwil Oe30macHOTO oOOpalleHusl ¢ BelIeCTBaMH U
1a60paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUS UCIIOJIH30BaTh MHPOPMALIUIO XUMHUUYECKOTO XapaKTepa U3 Pa3IMuHbIX
HMCTOYHUKOB;

5) cdhopMupoBaTh yMEHHsS MPOTHO3UPOBATH TMOCIAEJACTBUS CBOCU JEATEIbHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMHupoBaTh TOHMMAHHUE 3HAYUMOCTU JOCTHIKEHUM XHUMHUYECKONW HAyKh H
TEXHOJIOTUM JIJIsl pa3BUTHA COLMATBHON U MTPOU3BOACTBEHHOU cep



Kon n Ilnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIIHHBI
HAaNMMEHOBaHHU
e
dopmMupyembI O6ume? JIMCHMILIHHAPHBIE?
X

KOMIIeTCHIHI

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BJIAJEThb CHUCTEMOM XMMHMYECKMX 3HAaHUH, KOTOpas BKIIIOYAET:

BeiOupats - TOTOBHOCTb K TpYyHYy, OCO3HaHME LEHHOCTH | OCHOBOIIOJIAraloOlIUe IMOHATHS (XMMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHas

CTIOCOOBI MacTepcTBa, TPY10JII00ue; 000J104Ka aToma, s-, p-, 0-3JeKTPOHHBIC OPOUTAII ATOMOB, MOH, MOJICKYIIa,

peleHus 3aa4 | - TOTOBHOCTh K  aKTHMBHOH  JIEATENIBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTh, CTENEHb OKUCICHUS, XMMHYECKas

npoeCCHOHaN | TEXHOJIOTHYECKOU U COLIMAJIbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHbIA OO0BEM, YIJIEPOIHBIA CKEJET,

bHOM HalpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, | QYHKIMOHANbHAS TPYINa, paauKall, U30Mepusi, H30Mepbl, TOMOJIOTUYECKUNA

NESTEIbHOCTH | IJJAHUPOBAaTh M CaAMOCTOSITENIBHO — BBINOJIHATH | P, TOMOJIOTH, YIJII€BOIOPOAbI, KUCIOPOA- U a30TCOJAEPKAIINE COSTUHEHMS,

IPUMEHUTEIIbH | TaKYIO JAESTEIbHOCTb; OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOABI, >KUPBI, OCNKHU), MOHOMED,

O K pa3jau4HbIM | - UHTEpEC K pa3IU4HbIM chepaM | HOIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM npodecCHOHATIBLHOM 1eATebHOCTH, KpUCTANINYECKasl PEIIeTKa, THIbl XMMUYECKMX PEaKUUH (OKUCIUTEIbHO-
ORilaleHHe  YHHBEPCAJBHBIMH  YYe0HBIMH | BOCCTAHOBUTEINIbHBIE, SK30-U DHIOTEPMUYECKHUE, PEAKIIUU HOHHOTO 0OMEHa),
NO03HABATEJIbHBIMM el CTBUSIMU: pacTBOp, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, SIEKTPOTUTHUECKAS TUCCOLIUALINS,
a) 0a30Bble JIOTHYECKHUe 1eliCTBHSA! OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKiuu, XUMHUUECKOe
- CaMOCTOSITEIILHO (dbopMynIHMpOBaTH U | paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUs XUMHMUYECKOTO CTPOCHMS
aKTyaJu3upoBaTh MpoOieMy, paccMaTpuBaTh €€ | opraHuueckux BemectB A.M. byrinepoBa, Teopusi 3JIEKTPOIUTHYECKON
BCECTOPOHHE; Jucconuanuu, nepuoandeckuil 3akon JI.M1. MenneneeBa, 3aKOH COXpaHEHHUs

- YCTaHaBJ'II/IBaTI) CYIHGCTBCHHBIﬁ HpI/ISHaK NN
OCHOBaHHUsl ISl CpaBHEHMsS, KiIacCU(DUKAIMH U
00001IeHN S

- ONpeNeNsTh LeTu JAeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISABJISITH 3aKOHOMEPHOCTH WM TMPOTUBOPEYHS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHTb KOPPEKTHUBBI B  JIEATEIHHOCTH,
OIICHUBATh COOTBECTCTBHUC pCSYJ'IBTaTOB OCIIsAM,

3aJaBaTb

MAacchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (AKTOJIOTHYECKUE
CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYyYEHUU U O€30MaCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHMYECKUX U OpPraHMYeCKUX BeUIECTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

- YMETh BBIABJIATh XAPAKTEPHBIE IPHU3HAKA W B3aHMOCBSI3b H3YYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIINE MIOHATHS IIPU ONUCAHUUA CTPOCHUS U
CBOMCTB HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB W WX MPEBPALLCHUN;
BBIBIIATH ~ B3aUMOCBA3b  XMMHUYECKUX  3HAHUW €  TOHATUSAMU U
MIPEACTABJICHUSMU JPYTMX €CTECTBEHHOHAYYHBIX IPEIMETOB;

1 ykasbisatoTca AMuHOCTHbBIE 1 meTanpeameTHble pesynbtatel U3 PrOC COO (B nocnegHein pegakumm ot 12.08.2022) B oTrnaronsHoi dopme, popmmnpyemble
0buweobpasoBaTeibHOM ANCUMMIUHOM

2 AvcumnanHapHble (npep,meTHble) pe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUU C MeTO,CI,MKOVI npenogasaHnAa ANCUMNANHDI




OIICHUBATh PUCKU TOCIEICTBUN ACSITETLHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTEeIbCKUE TeCTBUS:

- BJIAJICTh HABBIKAMH y4EOHO-UCCIIEAOBATEIBCKOM
u MPOCKTHOM eI TeIbHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJSITH TPUYHMHHO-CIICJICTBCHHBIC CBS3U M
aKTyaJIM3UpPOBATh 3a7a4y, BBIABUTATH THIIOTE3Y €€
pelIeHus, HaXOIUTh apryMeHTHI IS
JIOKA3aTeIbCTBA CBOWMX YTBEPXKICHHUH, 3aaBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAM3HUPOBATH TOJYYCHHBIC B XOJE PEIICHUS
3aJaud pe3yJbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCHUTH 3HAHHS B MIO3HABATEILHYIO H
MPAKTHUYECKYIO 00JaCTH KUZHEIEATEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHHUS U3 Pa3HBIX
MpPEeIMETHBIX 00IacTel;

- BBIABWATATH  HOBBIE  HUJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH X HCIIOJIL30BaHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTUKE

npeniaraTh

- yMETh  UCIHOJIb30BaTh HAUMEHOBAaHUS  XUMUYECKUX  COCIMHEHUMU
MEXIYHAPOJAHOTO COK03a TEOPETHUYECKOW U MPUKIAJHON XUMHU U
TPUBHUAJIbHBIC HA3BaHUS BAKHEUIIINX BEUIECTB (3THIICH, alleTUJICH, TJIMLIEPHUH,
denon, dopmanpaerun, yKCycHas KHUCIOTa, TJWIWH, YyrapHblid ras,
YIJIEKHUCIIBIN ra3, aMMHaK, raiieHasl u3BecTh, HeralleHasl U3BeCTh, TUThEBAs
colla U JAPYTUX), COCTaBIATh (POPMYJbl HEOPraHUYECKMX M OpraHMYeCKHUX
BCIICCTB, YPAaBHCHHUS XUMHUYECKHX PEAKIHUH, OOBACHATh WX CMBICI;
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aMUCSIMU YPAaBHEHUN XMUMHUYECKUX
peaKIuii;

- YMETb YCTaHaBIIUBATh NMPHUHAIICKHOCTh W3YUECHHBIX HEOPTaHUUYECKHX U
OpPraHMYECKUX BELIECTB K OINPEACIICHHBIM KJIaccaM U IpylaM COEIWHEHHI,
XapaKTEepU30BaTh UX COCTaB M BAXXHEHIIUE CBOMCTBA; OMPEACIATH BUIIbI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAsl, HOHHAs, METAJUIMYeCcKas, BOJOPOAHA),
THUIIBI KPUCTAJUIMYSCKUX PEIICTOK BEIIECTB; KIACCU(DUITUPOBATH XMMUICCKHE
peakuuu;

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHpA, POJUM XUMHUHU B IMO3HAHUU SIBJICHUU
MpUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUs PAKTHUECKUX
3a/1ady ¥ JKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOAHOMN Cpene;

- YMETh MPOBOAUTH PAacUeThl MO XUMHUYECKUM (OpMyjaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIuil C UCHONb30BaHWEM  (DU3MYECKHX  BEIUYHH,
XapaKTEePU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00bemMa
(HOpManbHBIE yCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS MJIs MPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpelcTBa
MOMCKa,
aHaIM3a u
HWHTEpIpeTaI
1 uH(popMaIuu
u

B 00.1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOINECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha JTMajiore KYJbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAaHHWIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOU
KYJbTYphl KaK CpPEICTBA B3aMMOACHCTBUS MEXIY

- yMeTh IUUITAHUPOBaTh M  BBIMOJHATh XUMHUYECKUNW  OKCIIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB NPH HAarpeBaHUU, TMOJyUYECHHE
ATUJICHA W M3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU Ha aJbJCTHIIBI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypaius OelIKOB MpU HarpeBaHHH,
[BETHBIC pEAKIMA OCJIKOB; TIPOBOIUTh PEAKIMA HOHHOTO OOMEHa,
OTIPEICNIATh CPEeNy BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIH HA CYIb(aT-,
KapOoHaT- M XJOPUI-aHUOHBI, Ha KAaTHMOH AaMMOHHUS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3afaud 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C MpaBWJIAMU TEXHHKU O€30MACHOCTH MpU OOpalieHuu ¢
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UH(pOPMALUOH
HBIC

JIIOAbMU U TO3HAHUSA MHPA;
- OCO3HAHUC ILECHHOCTHU HaquOﬁ JCATCIIBHOCTH,

BEIIECTBAMH U JTAOOPAaTOPHBIM 000pYIOBaHMEM; MPEACTABIATh PE3YJIbTaThl
XMMHYECKOI'0 SKCIIEPUMEHTA B (JOPME 3aMUCU YPABHEHUN COOTBETCTBYIOLINX

TEXHOJIOTUU TOTOBHOCTh ~ OCYIIECTBIISITh ~ TNPOEKTHYIO U | peakuuil u (opMyIHpOBaTh BHIBOABI HA OCHOBE ITHX PE3YJIbTaTOB;
TUISE HCCJIEIOBATEIbCKYIO NESITeNIbHOCTD | - YMETh aHaJIM3UpOBaTh XHMHMUYECKYI0 HWHGOpPMAIUIO, MOIy4yaeMyl H3
BBITIOJTHEHHUSI WH/IMBUYAJIBHO U B TPYIIIIE; pasHBIX MCTOYHHUKOB (CPEICTB MAaccoBOil mHGpopmauuu, cetb MHTEpHET u
3a7a4 OBilaleHHe  YHHBEPCAJbHBIMH  Y4YeOHBIMH | IpyTHE);
npodeccroHan | mMo3HABATEIbHBIMH AeCTBHSIME: - BJIAJETb OCHOBHBIMH METOJAAMU HAyYHOTO TIO3HAHUS BEUIECTB H
BHOM B) padoTa ¢ uHopmanueii: XUMHUYECKHX  SIBJeHHM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
JEATENbHOCTH | - BIIAJECTh HABBIKAMH MOJY4EHHUS WH(POPMALUU U3 | MOJIEIUPOBAHUE);

HUCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITENIHHO | - YMETh NPOBOAUTH PacueThl MO XMMHUYECKUM (OpMyllaM U ypaBHEHUSIM

OCYIIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATU3ALMUIO M | XHMHUUECKUX  pEeaKImuid C  HCIOJIb30BaHHEM  (DU3MYECKHX  BEIMYHH,

UHTEPIPETANI0 WHOOPMALMK DPA3IUYHBIX BHUJIOB | XapaKTEPHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, o0bemMa

1 GOpM IpeICTaBICHHS, (HOpManbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIB30BATh

- CO37aBaTh TEKCTHl B Pa3IWYHBIX (opMaTax C | CHCTEMHbIE XMMHUYECKWE 3HAHUA ISl MPUHATUSA PEIICHUH B KOHKPETHBIX

y4eTOM Ha3Ha4YeHUsT WHQPOpPMAIMM M LEJIEBOH | )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPHUMEHEHHEM

ayIUTOpUHU, BbIOWpas ONTUMaIbHYIO  (opMy

NPECTABICHUS U BU3yaTH3aIHH;

- OLEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTb

UHPOpPMALUK, €€ COOTBETCTBHE IPABOBBIM U

MOpPaTbHO-ITHUYECKUM HOpMaM;

- WCIIONB30BaTh CPEICTBA WH(POPMAIMOHHBIX H

KOMMYHHUKAITMOHHBIX TEXHOJIOTUA B pEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "

OpPraHU3allMOHHBIX  337ady ¢  COOJI0/IEHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKUA O€30MacHOCTH,

THUTHUEHBI, pecypcocOepekeHHs, TMpaBOBBIX U

STHYECKUX  HOPM, HOPM  HMH(MOPMAIMOHHOH

0e30I1acHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI

uHpopManu, HHHOPMAIIMOHHOH 0€301MacHOCTH

JIMYHOCTH,
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATh M  BBINIOJNHATH XUMHUYECKHH  OKCIIEPUMEHT
DddexTuBHO CaMOCTOSITETFHOCTH B CaMOOTIPEICIICHUIO; (MpeBpamieHus OpPraHWYEeCKUX BEIIECTB IPH HArPEeBaHUM, IIOJyYEHUE
B3aUMOJICHCTBO | -OBJIAJICHUE HaBBIKAMU y4eOHO- | STHJIEHA U M3Yy4YCHHE €ro CBOMICTB, KQUECTBEHHBIC PEAKIMHM HAa ajbJCTHIIBI,
BaTh U HCCJIEIOBATENbCKOM, MPOEKTHOM W COIMAIBbHOM | KpaxMall, YKCYCHYIO KHCJIOTYy; JeHaTypauus O€lKOB MpH HarpeBaHuw,
paborats B JeSITeTbHOCTH; [[BETHbIC pEAaKUUU OETKOB; MPOBOJUTH pPEAKUUH HOHHOTO OOMEHa,

KOJIJICKTHUBE U

OsiaeHue YHHUBepPCAJbHBIMU

OTIPEIEINIATh CPely BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CylbdaT-,
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KOMaH/1e KOMMYHUKATHBHBIMU /Il CTBUSIMH: KapOoHaT- ©  XJOPHI-aHUOHBI, HAa KATHOH AaMMOHHUS;,  pellaTh

0) coBMecTHasl 1eATeJIbHOCTD. AKCIIEpUMEHTANIbHBIE 3adaun 1o TemMaM "Meramisl" u "Hemeramnsl") B

- TOHMMATh W WCIOJNB30BaTh MPEUMYIIECTBA | COOTBETCTBHH C TPAaBUJIAMH TEXHUKH O€30MacHOCTH MpPH OOpAIEHUH C

KOMAaHJTHOH ¥ MHAWBUIYaTbHON PaOOTHI, BEIIIECTBAMH M JIA0OPATOPHBIM O0OPYIAOBaHUEM; IMPEACTABIATh PE3YJIbTAThI

- TPUHUMATH IEIH COBMECTHOH JEATEIBHOCTH, | XUMUYECKOTO IKCTICpUMEHTA B (JOpMeE 3allMCH yPaBHEHUH COOTBETCTBYIOIINX

OpPraHU30BBIBATh U KOOPJAMHHUPOBATH JCHCTBUS IO | peaKIMil B (OPMYIMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

€€ JOCTIDKCHHIO: COCTaBJIATh ILIAH JICHCTBHIA,

pacupenesnsaTh poJik C y4€TOM MHEHUN YYaCTHUKOB

00CyX1aTh pe3yJbTaTbl COBMECTHOUN pabOTHI;

- KOOPIMHUPOBATH U BBHINOJHATH padoTy B

YCIIOBHSIX peanbHOTO, BUPTYaIBHOTO u

KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISITb TO3UTUBHOE CTPATETHYECKOE

MOBE/ICHWE B Pa3jMYHBIX CUTYalUAX, HPOSBISATH

TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUIIMATUBHBIM

OBi1aieHHe YHHUBEPCAIbHBIMH PeryJisiTHBHbIMH

JeHCTBUSAMM:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- MPUHUMATh MOTHBBI M ApTYMEHTBI IPYTHX JIFOJCH

MIPU aHAJIHM3€E PE3yNbTaTOB ACITEIbHOCTH;

- pU3HABATh CBOE MPABO M MPABO JIPYTUX JIOJECH

Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C

MO3ULIMU IPYroro 4YeI0BeKa,
OK 07. B 06.1acTH 3K010THY€CKOT0 BOCIIUTAHMS: - chopmupoBaTh TPEACTABICHUS: O XUMHYECKOM  COCTaBJISIONICH
CopeiicTBoBaTh | - COPMUPOBAHHOCTHh JKOJOTUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KApTUHBI MHpa, POJIM XUMHH B TIO3HAHHWH SIBICHUUN
COXpaHEHUIO MOHMMAHWE BIUSHUS COIMAIBLHO-YKOHOMHYECKHX | IPUPOABI, B (OPMHPOBAHMHM MBIIUICHHS W KYJbTYPhl JIMYHOCTH, €€
OKpYy)XallIlel | MpolleCCOB  HA  COCTOSSHME  MNPUPOAHONH U | (YHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOIUMOM ISl peIICHHs MTPAKTHIECKUX
Cpenpl, COIIMAIPHOM  CpeIbl, OCO3HAaHHWE TJ00ATBHOTO | 3a7a9 W DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
pecypcocOepex | xapakTepa dKOJIOTHUECKUX MpoOiIeMm; MIPUPOHON cpee;
SHUIO, - TJJAHUPOBAHWE M OCYIIECTBICHUE NCUCTBUH B | - YMETh COOJIONATH MPaBHIIA SKOJOTHUECKH IE€J1€CO00pa3HOTO MOBEJACHUS B
MIPUMEHSITh OKpYXKarollel cpele Ha OCHOBE 3HAHUS Ieliell | ObITY U TPYIOBOW AESITENFHOCTH B LIENSX COXPAHEHHUS CBOETO 3/JI0POBbS U
3HaHUS 00 YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA; OKPY’KaIOIIEeH MPUPOJHON CpENbl; YUYUTHIBATh OMACHOCTh BO3JEHCTBHS Ha
M3MEHEHUHN AKTUBHOE HETPHUATHE JCWCTBHI, NPUHOCSIINUX | KUBBIE OPTaHU3MBI OMPEICICHHBIX BEIIECTB, MOHUMAsh CMBICI IOKa3aTels
KJIMMaTa, BpEIl OKPYKAIOIIEH Cpeie; MpeaeIbHON TOMYCTUMOW KOHIIEHTPALIUKU
TIPUHIIHAITBI - yYMEHHE TPOTHO3HPOBATh HEOIATONPUSITHEIC
OEPEIKITUBOTO SKOJIOTUYECKHE TIOCIICACTBHUS MPEITPUHUMAECMBIX




MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

JIEMCTBUM, IPEAOTBPALLATD UX;

- paclIupeHue OIbITa JESATEIIBHOCTH
HKOJIOTUYECKOM HAIIPaBICHHOCTH;

- OBJIQJICHUE HAaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAJIbHOM
JESITEIIBHOCTH;




2. CTPYKTYPA U COJIEP)KAHUE OBILIIEOBPA3OBATEJIbHOU JIMCLIUTIJIMHBI «XUMMU STy
2.1. O0beM JUCHUIIMHBI U BBl y4e0HOH padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTeIbHONH MPOrpaMMBbI AU CIUATITIHHBI 72
B T.4.

OcHoBHOeE coep:kaHue 72
BT. U..

TeopeTudeckoe 00ydeHue 32
MPAKTUYECKHUE 3aHITHS 32
nabopaTOpHBIC 3aHATHUS -
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 6
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TeopeTuyeckoe o0ydeHue 6
MPAKTUYCCKHUE 3aHATHSI -
IMpomexyTounas arrecramus (1uddepeHInpOBaHHBIN 3a4eT) 2
Hroro: 72
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2.2. TemaTnueckuii iIaH u coaep:xkanne JucuuiIuabl OY /.12 Xumus

HaumenoBanue Coaep:kanue y4eGHOro MaTepuaia (OCHOBHOE H MPO(heCcCHOHATBLHO-OPHEHTHPOBAHHOE), OBLeM HACOB dopMupyeMble
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYJIb KOMITETEHIHH
1 2 3 4

OCHOBHOE coJIep:KaHue 64
Pa3nes 1. OcHOBBI CTPOEHHUS! BelleCTBa 6
Tema 1.1. OcCHOBHOE cojIep:KaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0yueHune 2
XUMUHCCKUX CoBpemenHass MOJ€Eb CTpoeHHs aroma. CHUMBOJMYECKHM A3BIK XUMHH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB DnektpoHHas KoHpurypamus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (s-, P-, d-3JeMeHTHI).
fipupoaa BasmeHTHBIC ~ JJIEKTPOHBI.  BalieHTHOCTh.  DIEKTPOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML 2
XAMAHCCKON DeKTPOOTPHUIIATEILHOCTh. BHIBI XUMHUYECKOH CBsI3M (KOBQJCHTHAs, WOHHAs, MeETaUTHYECKas,
CBA3N BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHyeckne 3aHATHA 2

Pemienne 3amaHuii Ha UMCHIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COCIWHEHUH IO

HOMEHKJIATYpe MEXIYHapOJHOIO CO03a TEOPETHYECKOM M MNPUKJIAJHON XHMHH W TPUBHAIbHBIX

Ha3BaHWH U1 COCTABJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYIb(QHUIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETUHEHHI OTIETbHBIX KIIaCCOB. 2

[pakTHyecKkre 3a7aHus Ha YCTAHOBIECHUE CBS3H MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U

HEPHOJUYECKUM U3MEHEHUEM CBOWCTB XUMUYECKHMX DJIEMEHTOB M MX COEIAUHEHHH B COOTBETCTBHUHU C

nosio)keHrueM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHOBHOeE coJep:KaHue 2 OK 01
[Teprnonnyeckuin | [lpakTH4ecKkne 3aHATHS 2 OK 02
3aKOH M TaOmuIa [Meproanyeckas cucreMa XUMHYIecKuX siemMenToB J[. M. MenneneeBa. @U3HYECKU CMBICIT
AW Menneneesa |[Tepyuomuueckoro saxona .M. MeHeneesa. 3aKkoHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHYECKHX

DIIEMEHTOB, 00PAa3yEMBIX MU IIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM

XMMHYECKOTO dj1eMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYECHHUE

[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2

XUMHUYCCKUX 3JICMCHTOB.

Pemrenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX SallaHI/Iﬁ Ha XapaKTEpHU3allnuo XUMHUICCKUX
3JIEMEHTOB «MeTallInuecKrue / HEMETATHYCCKUE CBOﬁCTBa, QJICKTPOOTPUHATCIIBHOCTD XUMHWYCCKUX
9JICMCHTOB B COOTBCTCTBHUHU C UX JJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHUEM B H@pHOJIPI‘IGCKOfI CHUCTEMC
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xumMuueckux 3yemMenToB .M. MengeneeBay

Pa3nen 2. XuMnuyecKkue peakuuu 10
Tema 2.1. Tumesr OcHOBHOe coJiep:KaHue 4 OK 01
XUMHYECKHX TeopeTnueckoe o0yueHue 2
peakuui Knaccugukarus 1 THIIBI XUMHUECKUX PEAKIU C yUaCTHEM HeopraHuueckux BemiecTB. CocTaBiieHue
YpaBHEHUU peakIil COeAMHEHNUs, PA3JI0KEHUSI, 3aMEeIIeHHsI, 0OMEHa, B T.4. peaKIHil ropeHus,
OKHUCIICHUS-BOCCTAHOBJICHUSI.
VYpaBHeHUsI OKUCIeHUsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBiieHH€ U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOIO
Oananca. OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IC, IPOM3BOACTBEHHBIX MPOLIeccax U
JKU3HEACSITEIIbHOCTA OPTraHU3MOB
IIpakTHyeckne 3aHATHA 2
KonunuecTBeHHble oTHOLIECHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHUMUU U PACUEThI MO
YpaBHEHUSM XHUMHUYECKUX peakiuid. Moyb Kak eIuHHUIla KOJWYecTBa BeliecTBa. MospHas macca.
3aKOHBI COXpaHEHUs Macchl M dHEpPruu. 3akoH ABoraapo. MousspHblii 00beM ra3oB. OTHOCHUTENbHAS 2
MJIOTHOCThH Ta30B. PacdeTsl 1Mo ypaBHEHUSIM XMMHUYECKHX PEAKIUH C MCIOJb30BAHUEM MAacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
OIEKTPOTUTHYECKA| Tegpernueckoe 0GyaeHne 2 OK 04
A ﬂHCC(iuHaHHH = Teopus >7EKTPOIUTHIECKON aucconrani. oHbI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimu MOHHOTO
MOHHBIH 0OMeH oOmeHna. CocTaBieHHE peaklMii MOHHOTO OOMEHa MyTeM COCTaBIIEHUS MX IOJIHBIX M COKpAIICHHBIX 2
MOHHBIX ypaBHEHMI. KMCIO0THO-OCHOBHBIC peakivy. 3aJaHusl HA COCTABJIICHHE MOHHBIX PEaKIIHi
KonTtpoubnas
CrpoeHue BeecTBa 1 XUMUYECKHE Peakiuu 2
padora 1
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccupukanys, | Teoperuueckoe o0yqenue 2
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HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYeCKUX
BEIIECTB

[Tpeamet Heopranmveckoit xumun. Kimaccudukamnmsi HeopraHUIecKUX BeniecTB. [IpocThie U ClIokKHBIC
BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie cocTosiHuA BeulecTBa. Kpucrannuueckue u amopdHbie
BeIECTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIApHAsl, MOHHAsI, METaJUIMUECKasi).
3aBUCUMOCTh (PU3UYECKUX CBOKMCTB BEIIECTBA OT TUIA KPUCTAIIMUYECKON PEeHIEeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAA XHUMHUYECKOH CBSA3HU U TUIIA KpI/ICTaJIJII/I‘IeCKOI;'I PCIICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI
WM COCTaBJICHHE XUMHUYECKOH (DOPMYIbI HCXO/IS M3 HA3BAHMS BEIIECTBA 110 MEXIYHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakTHyeckux 3agaHUil MO KiIacCU(HUKALUK, HOMEHKIATYpE M XHMHYECKHM (opmyliaMm
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB (YrapHBIH Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, rameHas
U3BECTh, HEralleHast U3BECTb, IIUTHEBAsI COAA U IPYTUX): Ha3bIBATh U COCTABIATH (POPMYJIBI XUMHYECKUX
BEILIECTB, OPEENIATh IPUHAATIECKHOCTD K KIIaccy.

Hcrouynnku XuMUUECKOH HH(pOpMaIiK (CpeCTB MaccoBOi nHpOpMalmu, cetb IHTepHeT u 1pyrue).
[Touck nHpOpManNK O HA3BaHUAM, HIICHTH(UKATOPAM, CTPYKTYPHBIM hopMyiam

OK 02
IIK...

Tema 3.2. dusmko-
XUMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcCHOBHOe co/Iep:KaHue

Teopernueckoe o0yueHue

Mertannel. O0uue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObl MojyuyeHus. 3HaueHHe
METAJUIOB M HEMETAVIOB B MPHPOJIE M KU3HEAEATEIHOCTH YeloBeKa M opraHu3moB. Koppozus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetayioB [V— VII rpynn. Knaccuduxanus n HomeHkIaTypa coeqMHEHU HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCIIOT,
coleit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIUMX OKCHUI0B U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

CocraBieHHe ypaBHEHMM XMMMUYECKHX PEAKIUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'HJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOKCTBA.

OK 01
OK 02
IIK...
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Pemennie mpakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUUECKHUX 3a/laHMi Ha CBOMCTBA, COCTaB, IMOJIyY€HHUE U
0e30MacHoe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPaKTHYECKOU
JESTEIIBHOCTH YEJI0BEKA

Tema 3.3. OcCHOBHOE cojIep:KaHue 2 OK 01
Unentnduxanus | [pakTu4ecKue 3aHsATHS 2 OK 02
HEOPraHWHCCKUX | JTa5opatopuas pabora «MieHTHUKAIMA HEOPrAHUYECKUX BEILIECTBY. OK 04
BCHICCTB Penienye SKCIEPUMEHTATIBHBIX 3a1ad 110 XMMMYECKMM CBOWCTBAM METAUIOB M HEMETA/LIOB, IO

PAcrO3HAaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. 2

Wnertudukanuss HEOPTaHUYCCKUX BEIISCTB C HCIOJIb30BAaHUEM HX (PH3UKO-XUMHUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH aMMOHUS
KounrpoabHnasn N

CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
paborta 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElECTB 24
Tema 4.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0ydenue 2 IIK...
CTPOCHHUE U IlosiBneHne u pa3BUTHE OPTAaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMCHKJIATypa 3HA4YCHUE OPTraHUYECKOW XUMHUH B CUCTEME €CTECTBECHHBIX HaYK.
OpraHn4eCcKux XUMHUYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJICHTHOCTH.
BCILICCTB OCHOBHBIE TOJOKEHUSI TEOPUHU XUMHUYECKOT0 CTPOCHMSI OpraHnueckux coeamHenuii A.M. byrieposa.

VYriepoaHslii CKeJIET OPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

cTpoeHust MoJekyn. M3omepust u u30Mepsbl. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu —OpPraHUYECKUX

coeMHeHUN. MexayHapoaHas HOMEHKJIATypa M MPUHLMIBI HOMEHKIATypbl OpPTraHUYECKHX

coenuaeHuil. [lonstre 00 a3oTcomepXk aluX COCAMHEHHUSX, OWOJIOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yrmeBomax, xupax, Oemkax W Jp.), BBICOKOMOJICKYJISIPHBIX COEIMHEHHSX (MOHOMEp, TOJIUMEp,

CTPYKTYpPHOE 3B€HO)

IIpakTH4eckue 3aHATHSA 2

Homenknarypa opraHMYecKMX COEIMHEHUN OTAETbHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U

apOMAaTHYECKHE YTIIEBOJOPObI, CIUPTHI, ()EHOJIBI, allbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)

CocTaBiieHHEe TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNI OpPraHUYECKHX BEIIECTB OTIEIBbHBIX 2

KJIACCOB, HMCIOJIb3YSl UX Ha3BaHUS IO CHUCTEMAaTHYECKOH M TpUBUAIBHOM HOMEHKJIAType (ITHJIEH,
alleTWiIeH, IMUepuH, (eHon, dopMalbIeruj, YKCycHas KHciIoTa, TMuiuH). Pacdersl mpocreimeit
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bopMyIbl OpraHuYeCcKO MOJIEKYJIbI, HCXO/1A U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOe coJepKaHue

12

Teopernyeckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCJAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIAcCa; TOMOJIOTUYECKUH psia v o0masi opMyia; N30MEpHs;
dbuznyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEeHHS]):

— TpeJebHbIe YIIEBOAOPOAbI (aJKaHbl U IUKIOAJIKaHbI). ['OpeHre MeTaHa KakK OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIIICHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIEBOAOPOIOB, HAX0XKICHHUE B
pUPOJIE U MPUMEHEHHUE AJIKAHOB,;

— HempelenbHbIe (QJKEeHbI, AlKUHbBl W aIKaJWeHbl) U apOMAaTUYECKUE YIIEeBOJOpOnbl. [opeHue
aleTUJICHA KaK NICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KUCJIOpOACOepkKallue cCOeAUHEeHUs! (CITUPTHI M (DeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPDI, aTbACTHIbI
U KETOHBI, >XHUPbI, yriaeBojsl). [IpakTHueckoe NPUMEHEHHE HTWICHIJTIMKONS, TJIMIIEpUHA, (eHoa.
[Ipumenenue Gopmanpaeruaa, aneTanbAerHaa, YKCYCHOM KHUCIOThL. Mbplla Kak COJM  BBICHINX
KapOOHOBBIX KHUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30Tcojepalllie CoeIMHEHUs (aMMHBI M aMMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEIMHEHUs (CUHTETHYEeCKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

I'eHeTnyeCKas CBSI3b MEXAY KJaCCaMHM OPraHU4YECKUX COEIMHEHUIN

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYeCKHX COEAMHEHHUH OTAENbHBIX KJIAcCOB (TpUBHANbHAs U MEXKIyHapOIHas
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOBI MOJIYUYEHHUs): NMpeieibHble (AIKAHbI U IUKIOAIKAHBI),
HenpeeNbHble (aJIKEHbI, aJKUHBI U aJIKaJIu€Hbl) 1 apOMATUYECKUE YIIIEBOAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3QUpPbI, adbAETHJIBl M  KETOHbl, AaMHMHbI M  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMHUYECKUX PpEaKIHi c
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJIOKEHHBIM I€MOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEeHHUS U Ha3BaHME OPraHUYECKUX COEJUHEHHM MO TPHUBHAIBHOM MM MEXIyHApOIHOM
CHUCTEMATUUYECKON HOMEHKIIATYPE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

OK 01
OK 02
OK 04
IIK...

Tema 4.3.
WNnentuduxarnus

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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OpraHNUYeCKHUX buooprannueckue coenuHeHus. I[Ipumenenue u Ouosoruyeckas poib yriaeBoaoB. OkxucieHue OK 04
BELIECTB, UX YIJIEBOAOB — HCTOYHUK SHEPrUM JKUBBIX oOpraHu3MoB. OOnacTu NpPUMEHEHHS aMUHOKHCIOT. I1K. ..
3HAQ4YCHUE U [IpeBpamenust OenKOB MUIIM B opranu3Me. buonornyeckune ¢ynkuuu OenkoB. buonornueckue
IIPUMECHEHHUE B (GyHKLUU XUpoB. Posib oprannyeckoil XuMuM B pelieHnd npo0sieM NHUIEeBOH 6e3011aCHOCTH
OBITOBOM 1 Ponp opranuuyeckoil XMMHMM B pPELIEHUHM MPOOJIEM SHEPreTHdeckoil Oe30MacHOCTH, B Pa3BUTHU
HPOI/I3BOI[CTB€HHOI71 MCIULHBI, CO3JaHMH HOBBIX MAaTCpHAJIOB, HOBBIX MCTOYHHUKOB 3HCPTHH (aJIbTepHaTI/IBHBIe HUCTOYHUKU
ACATCIIBHOCTH sHepruu). OnacHOCTb BO3JEHCTBMSI Ha JKMBBIE OpPraHU3Mbl OPraHUYECKMX BELIECTB OTAEIbHBIX
9CJIOBCKA KJIacCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOJHBIC, ANBJICTUIBI U [p.),
CMBICJI IT0KA3aTelIs NPEIeIbHO AOYCTUMON KOHIICHTPALUH
Kontpoasas CtpyKTypa U CBOICTBa OPraHUYECKUX BELECTB
padora 3
Paspean S. Kunernyeckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui
CxopocTb OcHOBHOe coep:KkaHue OK 01
XUMHYECKHUX OK 02
peaKkuuid. IIK...
XuMunueckoe
paBHOBECHE
Teopernueckoe o0yueHue
CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT Pa3jIM4YHbIX (PAKTOPOB: MPUPOJBl pEAarupyrolluX BELIECTB,
KOHLICHTpAllUd pPEarupyrolyux BeELIECTB, TEMIEPATypbl U IUIOAAW PEAKLMOHHOM IIOBEPXHOCTH.
TemoBbie 3¢ (HEKTH XUMUYECKUX peakluuil. DK30- U S3HIOTEPMHUUECKHE, PEAKIIH.
OOpatuMocTh peakiuif. XHUMHYECKOE PaBHOBECHE M €ro CMEILIeHHE I0J JeHCTBHEM pa3JIM4HBIX
(bakTOpoB (KOHILEHTpALMs PEareHTOB UM MPOIYKTOB PEaKIMH, 1aBJI€HUE, TeMIepaTypa) A CO3/IaHus
ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUs XuMuyeckux npoueccos. Ipunnun Jle [larense
IIpakTHYeckne 3aHATHA OK 01
Pemienre MpakTHKO-OPHEHTHPOBAHHBIX 3aJaHWii HA aHain3 (AaKTOPOB, BIUSIONIMX Ha H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peakiuu, B T.4. C TO3UIMHA IKOJIOTUYECKHU 11€JIECO00PA3HOT0 MOBEJACHUS B OBITY IIK...
U TPYZAOBOU JIEATEIBHOCTH B LESAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH ITPUPOJHON CPEbI.
Pemenne npakTHKO-OPHMEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHwe npuHnuna Jle-Illarense A
HAXOXKJCHUS HAaIlpaBJICHUs] CMELICHUs pPAaBHOBECHS XHWMHYECKOM peakuuu U aHanu3 (HaKTopoB,
BIMSIOIIMX HA CMENIEHUE XUMUYECKOTO PABHOBECUS
Paznea 6. PacrBopbl
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Tema 6.1. OcHoBHOe coJiep:KaHue 2 OK 01
Tonsue o Teopernueckoe o6yuenue 2 OK 02
pactBopax PactBopenne kak ¢uszuko-xumuueckuil mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. OK 07

PactBopuMocTb. MaccoBass [J0as pacTBOpeHHOro BemiectBa. CMbICH IOKa3aTens MpeAeiabHO IIK...

JIOITYCTUMON KOHIIEHTPAIMH U €0 UCIOJIH30BAHUE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

[TpaBuna sKoJOrMYECKH 1e1eCOO0Pa3HOro MOBEAECHUS B OBITY M TPYAOBOH IEATEIBHOCTH B LEJAX 5

COXpaHEHHUsI CBOETO 3/I0pPOBbs U OKPYXKAIOLIEH MPUPOJHON Cpenbl; ONACHOCTh BO3AECUCTBUS HA YKUBBIC

OpraHU3MbI ONPE/IETICHHBIX BEILECTB.

Pemienne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIOIb3yEeMbIC B OBITOBOI U

POM3BOJICTBEHHOM 1€ TEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoOBHOE coepKaHue 2 OK 01
HCCFCHOBaHHe IpakTHYecKHe 3aHATHS 2 OK 02
CBOHCTB PacTBOPOB [T = v a OK 04

PHUTOTOBJIEHUE PACTBOPOB 33JaHHOH (MaccoBOM, %) KOHIEHTpaluuu (¢ MPaKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCaMH) U OTIpeIeNIEHUE CPebl BOJHBIX PACTBOPOB. 2 IIK...

Pemienue 3a1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE cO/lep:KaHMe (Co/lepsKaHue MPUKJIATHOIO MOLYJIs)
Paznen 7. Xumusi B ObITY H IPOU3BOACTBEHHON 1eATEILHOCTH YeJ0BeKA OK 01
Xumusi B OBITY 1 _|OcHoBHOe conepikanne OK 02
TpOM3BOCTBCHHOM TeopeTnueckoe o0yueHue 2 OK 04
ACATCILHOCTH Hogeliime 1ocTHXeHUST XMMUYECKON HAYKU U XMMHUYECKON TeXHOoJoruu. Ponb xumun B obecriedeHnu OK 07
YesioBeKa

HKOJIOTUYECKOM, YHEPTETUYECKOMN U MUIIEBON 0€30MacHOCTH, pa3BUTUU MeIUIIUHBL. [IpaBuia moucka u 2 IIK...

aHau3a XUMHYeCKOW HMHGQOpManUM U3 pa3IM4YHbIX HMCTOYHUKOB (HayyHas W YydeOHO-HayyHas

JUTepaTypa, CpeicTBa MaccoBol nHpopmalnu, cetb IHTepHET)

IIpakTH4eckne 3aHATHA

[Touck u aHanmu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydyeToM Oyaymuei

npodecCHOHANBbHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIIME  CTPOMTENbHbIE  MaTepHalbl,

KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpAacKW, CTEKJIO, KepaMHKa, MaTepuanbl M DIJIEKTPOHUKH, 4

HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKUA DSHEPIUM, OPraHUYEeCKHEe U MHUHEpaJbHbIE

yoOpeHus, IeKapcTBEHHBIE BEIIECTBA, OBITOBAsI XUMHUSI.

3ammura: [IpencraBnenue pe3ynbTaToB penieHus: KecoB B (hopMe MHUHH-IOKIIAJA C TIPe3eHTaInen

IMpomexxyTounas aTrecTanus no JucuumuinHe (ugdepeHINPOBaHHBII 3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIN3AIIMM YUYEBHOM JUCIHUIIJINHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus mporpaMMbl AUCHUIUIMHBI TpeOyeT Hanu4us yueOHoro kabunera Ne 411.
O6opynoBanue y4eOHOT0 KaOUHETa:
- I0CaI0YHbIE MECTA M0 YUCTY CTYACHTOB (25),
- pabouee Mecto npenoaaBarens (1),
- paboyast mocka (1),
- KOMIUIEKT HarJIAJHBIX MOcoOuil mo mpeametry «Xumus» (yueOHUKHU, CIOBapH, OMOpHBIC

KOHCIIEKTBI, KapTOUKH, Ta0IunIIbl, CIPAaBOYHHKH).

TexHnuueckue cpeacTBa 00y4eHUS:
- MYJIbTUMEIUNHBIN IIPOEKTOP,
- [IK,
- 9KpaH,
- TV/IDVD,
- ayJTMOCUCTEMA,
- KOMILJIEKT CJIalJIOB 10 TeMaM Kypca JTUCIUIUIUHBI.
JnakTnyeckui MaTepualt:
- KOMILJIEKT HOPMaTUBHOU U y4eOHO-METOANYECKON JOKYMEHTAIIHH,
- Crangapt cpeaHero (mojHoro) oduiero 0opasoBaHus Mo XuMuu (6a30BbIi YPOBEHB),
- MpUMEpHas MporpaMma cpeaHero (MoJHOro)odmero oopa3oBaHus Mo XUMHUH  (0a30BBIN

YPOBEHB),

- METOJIMYECKHUE TOCOoOus,

- Y9eOHUKH 110 XUMUH H CITPABOYHBIC TTOCOOWS,

- CJIOBapH,

-COOPHHMKH TECTOBBIX 33IaHUH [Tt TEMATUYECKOTO M MTPOMEKYTOYHOTO KOHTPOJIS.

3.2. UudopmannonHoe obecredyeHue

NupopmannonHoe odecriedeHrie 00y4eHHs COAEPKUT MepedeHb PEKOMEHAYEMBIX YU4EeOHBIX

u3zanuil, IHTepHeT-pecypcoB, AOMOIHUTENBHOM JINTEPATYPHI.

1.

OcHOBHbIE HCTOYHHKH
T'abpuenan O. C. Xumus Ui npodeccuil U CIEUaTbHOCTEH eCTeCTBEHHO-HAyYHOTO
npouist: YIeOHHUK I CTYH. YUpeKIeHuil cpeia. mpod. oOpazoBanusi. — M.: Axanemus,
2010.- 257 c.
Epoxun FO. M., Kosanesa U. b. Xumus ayis npodeccuii ¥ CEuaibHOCTEH TEXHUUECKOTO
MECTECTBEHHO-HAyyHOro mpoduieil: y4yeOHUK M CTyA. YUYpexaAeHud cpeld. mnpod.
obpazoBanusi. — M.: Akanemus, 2014.- 384 c.
TI'abpuenan O. C., Ocmpoymos U. I"., Cnaokos C. A., [Hopogeesa H.M. IlpakTukym: yueo.
[Tocobue mst cTyn. yupexaenuii cpes. npod. oopazoBanus. — M., 2014.
T'abpuenan O. C., Ocmpoymos U. I'., Crnaokos C. A. Xumus: nocodue s NOATOTOBKU K
EI'D: yue6. mocobue s cTya. yupexaeHui cpen. mpod. oopazoBanus. — M., 2014.
L'abpuenan O. C., Jlvicosa I'. I. Xumus. TecTsl, 3a1a4u U yIpaKHeHU: y4el. mocodue s
CTYyJI. yapexaeHui cpen. mpod. oopazoanus. — M., 2014,
Epoxun FO. M. Xumus: 3aauul ¥ ynpaxHeHus: yue0. mocoOue Uit CTyl. YUpexKJIeHHH cpel.
npod. odpazoBanus. — M., 2014.
Epoxun FO.M. COOpHHMK TECTOBBIX 3aJaHMi MO XWUMHUM: y4yeO. mocobue Juid CTyH.
yapexaeHuu cpen. mpod. oopazosanus. — M., 2014.

JlonoJHuTeIbHbIEe HCTOUHUKH
O®enepanbhblii 3akoH oT 29.11.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoit
Denepauun.
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CoNoOA~WNE

[Tpuka3 MunuctepcTBa oopazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUH
dbenepabHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CpeaHero (TOJHOTO)
o011ero 00pa3oBaHUs.
[Ipuka3z MunucrepcTBa oOpa3oBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MeHenuii B [Ipuka3z MunucrepctBa obpa3oBanus u Hayku P® ot 17.05.2012 Ne 413 “O06
YTBEpkKACHUH (eepaIbHOrO TOCYIapCTBEHHOIO0 00pa30BaTeIbHOIO CTaHIapTa CPEIHEro
(momHOTO) 00I1IEr0 00pa30BaAHUS ».
[Tucemo JlemaprameHTa rocy1apcTBEHHON MOJUTHKHU B cpepe MOArOTOBKH pabovuXx KaJapoB
u JIITO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHaanuu mo opraHu3aiuu
MOJIy4YeHUsl CpelHero oobimero oOpa3oBaHus B Mpefesiax OCBOEHHUS 00pa3oBaTeNIbHBIX
OporpaMM CpeAHero MnpodecCHOHAILHOTO O0pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIETro
o0Opa3oBaHusi ¢ ydyeToM TpeOoBaHUIl (enepaiabHBIX TOCYIapCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHJAPTOB U IMOJIy4aeMOH Mpo(ecCHy WK CIEeUUAIbHOCTH CPEIHEro NMpodhecCHOHAIBLHOTO
00pazoBaHUM.
Tabpuensn O. C., Jlvicoga I'. I'. Xumusi: KHUTA JUIsl TIpenogaBaTesis: yue0.-MeTo1. mocooue.
—M., 2012.

HNuTrepHeT-pecypcsl
www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBbI TOpBI»).
www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT AJIS IIKOJIEHUKOB «XHUMUS»).
www. alhimikov. net (OOpa3oBaTenbHBIN CalT AJIS MIKOJLHUKOB).
www. chem. msu. su (OaexTpoHHas OMOIMOTEKA IO XUMUM).
www. enauki. ru (MHTepHEeT-U3AaHue Ui yuuTene « EcTecTBeHHBIE HAYKN»).
www. lseptember. ru (Meroauueckas rasera «llepBoe ceHTIOp»).
www. hvsh. ru (xypHan «XuMHS B LIIKOJIE).
WwWW. hij. ru GkypHan « XuMusl U )KU3HBY).
WWW. chemistry-chemists. com (3J€KTpOHHBIH KypHaT «XUMHKH U XUMUS).

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMSI OBILIEOBPA3OBATEJILHOM
JIACLIUTUIMHBI

KoHTposib u oneHka pe3yabTaToB 00yUYEHHs OCYIIECTBISETCS MPENnoiaBaTeeM B Ipolecce

MMPOBCACHUA IMPAKTUICCKUX 3aHATUH U na6opaTopHI)1x pa60T, TECTUPOBAHUA, a TAKKC BBLIITOJITHCHUA

O6y‘laIOI_I_[I/IMI/IC$I WHIAWBUAYAJIIBHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCIIeI0BAHUIM. Pe3y.]'H>TaTBI O6y‘leHI/I}I
ONpCACIIAIOT, YTO O6y"laIOH_II/IeC$I AOJIKHBI 3HATh, IIOHUMATh U ACMOHCTPUPOBATL 1O 3aBCPIICHUUN
HU3YUCHUA JUCHUIIIINHBI.

Jns popMupoBaHUs, KOHTPOJIS M OLIEHKHU pe3yJbTaTOB OCBOEHHUS y4eOHOH AMCLUIUIMHBI

UCIIOJIb3YETCSl CUCTEMa OLIEHOYHBIX MEPONPUSTHH, MpEeACTaBIsAONMas cOO0OH KOMIUIEKC Y4eOHBIX
MEPONPUITHI, COTJIACOBAHHBIX C pe3ysbTaTaMu 00y4deHHs U copMyarpoBaHHBIX ¢ yuetoM OI'OC
COO (mpemmetnbie pe3ynbrathl o aucturiuae) 1 GI'OC CIIO.

Ne

Tunsl oeHOYHBIX
OK Moayas/Paznen/Tema Pe3yabTaT 00yueHus 1 .
MeponpusITHI

OcHoBHOe coepkaHue

Dopmy/MpOBaTh

Pa3gen 1. OcHOBEI
0a30BbIC MOHATHA U

CTpoE€HUA BeHieCTBa

3aKOHbI XUMHUH
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpUsITHI
1.1 | OK 01 CrpoeHune aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHne aToMoB
XUMUYECKHUX DJIEMEHTOB |(POPMYJIBI COCIMHCHUH B |XUMHUYECKHX JIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIA XUMHUIECKOUN CBSI3HY.
CBSI3H CTEIICHBIO OKUCIICHHUS 2. 3a/1a4n Ha COCTaBJICHUE
XUMUYECKHUX JIEMEHTOB, |XHMHUYECKHX (HOopMyJT
KCXO/Is U3 BaJICHTHOCTH U |IBYXaTOMHBIX COEUHEHUN
ANEKTPOOTPHUIIATETLHOCTU |(OKCHIIOB, CYJIb(DHIOB, TUAPUIOB
U T.11.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COECTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
CO103a TCOPETUIECCKOMN 1
MPUKJIAJIHON XUMUU U
TPUBUAIILHBIX Ha3BAHUM IS
COCTaBJICHUSI XUMHYECKUX
dbopMyIT ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEMHEHMI OT/IEJIbHBIX KJIACCOB
1.2 | OKO01 |I[lepuonuueckuii 3aK0oH 1| XapaKkTepu30BaTh 1. Tect «Mertannuueckue /
OK 02 tabauna J[. 1. XUMHYECKHE JIEMEHTHl B |HEMETaJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX 3JIEKTPOOTPHUIIATEIHFHOCTD U

TIOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHUX HJIEMEHTOB
J.1. Menneneera

CPOJICTBO K BJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
MIEPUOANYECKON CUCTEME
XUMHYECKHUX dIeMeHTOB JI. 1.
Menneneenay.

2. llpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM
H3MEHEHNEM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U MX
COCJIMHEHHUN B COOTBETCTBHU C
nonoxxenueM [lepuoanueckoi
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusITHIA

cucTeMe.
3. [IpakTHKO-OpHUEHTUPOBAHHbBIEC
TEOPETUUECKHE 3a/1aHus Ha
XapaKTepU3alni0 XUMHUYECKUX
3J1IeMeHTOB: «MeTammudyeckue /
HEMeTaIJIndecKre CBOMCTBA,
AJIEKTPOOTPUILIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX IEKTPOHHBIM
CTPOEHHEM U TMOJIOKEHUEM B
NePUOANYECKON crcTeMe
XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

Pa3zgea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX peaKuui

Konrtpoabsnas padora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THIIBI XUMHYECKUX
peakuuii

CocraBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIleHus,
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHBIE
peakuuu

1. 3aaun Ha cocTaBICHUE
YpaBHEHUH PEAKIUM:

— COCIMHEHMS, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEBHO-
BOCCTaHOBHUTENBHBIX PEAKIUH C
HCITOJIb30BaHUEM METO/1a
9EKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIleCTBA WK 00BhEMA

ra30B 110 U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO M3 YYacCTBYIOIIUX B
pEeaKIny BEIIECTB; PaCUEThI
Macchl (00bEMa, KOJIMUeCTBA
BEIIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
IpUMECH

2.2

DIIEKTPOIUTHYECKAS
UCCOIMAIMS U MOHHBIN
o0OMeH

CocTaBisATh ypaBHEHUS
XUMHAYECKHX PEaKIUH
HMOHHOT0 0OMeHa ¢

1. 3amaHus Ha coCTaBICHUE
MOJIEKYJIIPHBIX U MOHHBIX
pEaKIUiil C y4aCTUEM KHUCIIOT,
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusITHIA

y4acTHUeM
HEOPraHUYECKUX BEIIECTB

OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCJIOTHOCTH CPEIbI

2. JJabopaTtopHnas padota "Tumsr
XUMHYECKUX peakiui'

Pasznea 3. Ctpoenue u
CBOMCTBA
HEOPraHU4eCKHX
BellleCTB

HccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHU4eCKHX
BellleCTB

KonTpoasnas pabora
«CBoiicTBa HEOPraHUYECKHX
BeleCTB)»

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpPOCHHUE
HEOPTraHUYECKHUX
BEIIECTB

Knaccugpunuposars
HEOpraHNYeCKue
BEIIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTAaHUYECKUX
BEIIECTB UCXO/IA U3 UX
XUMHYECKON (GOPMYIIbI UITH
COCTaBJICHHE XUMUYECKOU
dbopMyIbl UCXO/IS U3 HA3BAHUSA
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIA TPUBHATBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIeMEHTa (COeAMHEHHUS]) B
MoJeKyIe (CMecH).

3. IIpakTrueckue 3aaHus 1o
KJIacCU(pUKaIMU, HOMEHKJIAType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3M U TUTIA KPUCTAJUTUYECKOM
peueTku

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBA
HGOpl"aHI/IquKI/IX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJIECH».

2. 3amaHnsa Ha COCTaBJICHUE
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusITHIA

MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKON
peleTku

YpaBHEHUN XMMHUUYECKUX PEAKIIUU
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJYyYEHHUS.
3. IIpakTUKO-OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOICTBA U IOJIy4YEHHUE
HEOPraHWYECKHUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanuys
HEOPTaHHYECKUX
BEIECTB

Hccnenosatb
KauE€CTBEHHbBIC PEAKIIUH
HEOPTaHUYECKUX BEUIECTB

1. ITpakTHKO-OpPHEHTHUPOBAHHbIC
3aJIaHHUs 110 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHWYECKUX BEIICCTB,
UCTIONIB3YEMBIX IS X
UICHTU(UKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPTraHWYECKUX BEIECTB”

Pazpnen 4. Crpoenue u
CBOliCTBa
OpPraHuYecKux
BellleCTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHX
BelIECTB

Konrtpoabnas padora
«CTpoeHne u CBOMCTBA
OpPraHu4ecKHX BellecTB»

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHN4Y€CKUX BECIICCTB

Knaccugpunuposars
OpraHN4YC€CKUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3aganus Ha cocTaBIEHUE
Ha3BaHUM OPraHUYECKUX
COEMHEHUI IO TPUBUAIILHOW WITH
MEXKTYHapOIHOMN
CHUCTEMAaTUYECKOM HOMEHKJIIATYpE.
2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHne
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusITHIA

npocteiien GopmMyIbl
OPTraHUYeCKON MOJICKYJIIbI, UCXOIS
U3 AJIEMEHTHOT0 cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCTUHEHUN

YcraHaBInBaTh
3aBUCUMOCTH (PU3HKO-
XAMHYECKHX CBOWCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHUS MOJIEKYII

1. 3ajaHus Ha cocTaBIEHUE
ypaBHEHUN XUMUYECKUX peaKInuit
C y4acTHeM OpraHUYeCKHX
BEIIECTB Ha OCHOBAHUU MX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEAKIUN 1
TEeHETUYECKOH CBSI3U
OpPTraHWYECKUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4u Mo
YpaBHEHUSIM PEAKIINI C ydacTHEM
OpPTaHUYECKUX BEIECTB.

4. Jlaboparopnas pabota
“IIpeBpallieHUs OPraHUYECKHUX
BELIECTB IIPU HArPEBaHUU"

4.3

OK 01
OK 02
OK 04

Wnentuduxarms
OpPraHWYECKUX BEILECTB,
HMX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOMA
Y IPOU3BOJICTBEHHOMN
JeITEJIbHOCTH YeJIOBeKa

Uccnenosats
KAueCTBEHHbIC PEaKIINU
OpraHUYECKUX
COEMHEHHUH OTIEIBLHBIX
KJIaCCOB

1.IIpakTUKO-OpUEHTHPOBAaHHbBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKHUX PEAKIHUN C yJaCTHEM
OpPraHMYECKUX BEILECTB, B T.4.
UCIIOJIb3YEMBIX JIJIS MX
WACHTU(PUKAIUU B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxaiust OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB™
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Ne OK Monyas/Pa3nen/Tema Pe3yabTar 00y4yeHus Trmot OueHOqu’ X
MepOonpUATHH
5 Paspea S. Xapakrepu3oBaTh
Kuneruveckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHYECKUE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKkuui
XHMHYECKHX peaknui
5 [ OKO01 CkopocTh XUMHUUYECKUX | XapaKkTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMUMHUYECKOE |BIMSHHE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHUsI HA
paBHOBECHE pearupyromumx BeulecTB U |aHaau3 (GaKkTOpPOB, BIUSIOUINX Ha
TEMIEPATYPbl HA CKOPOCTh |[U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKUX PEaKLUN peakuuu. IIpakTuko-
XapakTepus3oBaTh OPUEHTHPOBAHHBIE 3aJJaHUS HA
BJIMSIHUE U3MEHEHUs npuMeHeHue npuHiuna Jle-
KOHLIeHTpauuu BewecT, |Lllarense mist HaXoxaeHUS
peakLMu Cpebl U HaIlpaBJICHUsI CMELICHUS
TEMIEpaTypbl Ha PaBHOBECHS] XUMUYECKON peakuu
CMEIICHHE XUMUYECKOTO |M aHaJu3 (PaKTOPOB, BIHSIONINX
paBHOBECHS Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb nCTHHHBIE
Pasnen 6. PacTBopbl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OKO01 [TonsiTue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOPLI pacTBOPOB.
2. IIpakTHKO-OpHUEHTHPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IPOU3BOJICTBEHHOMN AESITEIbHOCTU
YyeJioBeKa
6.2 | OKO01 UccnenoBanue croiictB |MccnenoBats pu3muko- JlaGopaTtopHnas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpoOB”
HCTUHHBIX PaCTBOPOB
Il | IpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIATHOTO MOLYJIsI)
7 Paznen 7. OuenuBaTh nociencTBUs |3amura Keiica (c yuerom
Xumus B OBITY U OBITOBOH U Oynymiei mpodeccuoHaTbHOM
MPOU3BOACTBEHHOMN MPOU3BOACTBEHHOMN JIeSTeTLHOCTH )
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpUsITHI
NESITENILHOCTH YEI0BEKA |IeATEIBHOCTH YEJIOBEKA C
HO3UIINHA DKOJIOTHYECKOH
0€e30IacHOCTH
OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oymyrieit
OK 02 |mpou3BOJACTBEHHOMH OBITOBOH U npodecCuoHATbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOICTBEHHOM JIESATETLHOCTH)
OK 07 NEITEILHOCTH YelioBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:

HO3UIIUHA DKOJIOTUYECKOU
0€e30IacCHOCTH

1. IToremnenue xaumara u
BBICBOOOKIEHUE Ta30BBIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymme matepuaisl i aBua-
, MAlIMHO- ¥ PUOOPOCTPOCHUSI.

3. HoBsie maTepuarbl s
COJTHEYHBIX OaTapeit.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENnapaToB
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