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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJbHOM JUCIATLIAHBI «XUMU»

1.1. MecTo AUCHMILVIMHBI B CTPYKTYpe OCHOBHON Npo(ecCMOHAIBLHOI 00pa3oBaTebLHOM
NMPOrpaMmbl
OObuieobpa3oBarenbHasl JAMCHUIUIMHA «XUMHS» H3ydyaercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM IUKIJIE y4eOHOro TJjaHa OCHOBHOW MpodeCcCHOHATBHOW 00pa3oBaTeIbHOM
nporpaMmMsl o cnenuaibHocT 38.02.08 Toprosoe xedo.

TpynoeMKoCTh AMCHMIIITMHBI « XUMUSA» HAa 0230BOM YPOBHE COCTaBIsET 78 4acoB, U3 KOTOPBIX
64 yaca — 6a30BbIi MOAYJIH (6 pa3esioB) U 8 YacoB — MPUKJIATHON MOIYJIb (1 pa3zen), BKIIFOYArOIIHMA
MPAaKTUKO-OpU EHTHPOBAHHOE COJlepyKaHN e KOHKPETHOM MpogecCHy UK CllelHaaIbHOCTH.

[TpuxnagHoii MOAYyh BKIIIOUAET OfMH pasaen. Paznen 7 «Xumus B ObITY U IPOU3BOACTBEHHOM
NeSITEIbHOCTH YEeIIOBEKa» peam3yeTcs A Bcex mpodeccuit/cnenuanbHOCTe Ha MaTepuaie Keicos,
CBSI3aHHBIX C 9KOJIOTHYECKOW 0€30MacCHOCTBIO U OLIEHKON MOCIECTBUN OBITOBOM 1 TPOU3BOACTBEHHON
JEeSITeNIbHOCTH, TI0 OTpacisiM Oyayiel mpodeccoHaIbHON AeSITEIbHOCTH 00yYatonIuXCsl.

[Tepuon oOydeHus u pacrpeneneHue Mo ceMecTpaM OIpeesieT o0pa3oBarenbHas OpraHu3anus
CaMOCTOSITENIbHO, C YYE€TOM JIOTMKM (OPMUPOBAHUS IPEAMETHBIX pE3yJIbTaTOB, OOIMUX M
npo(eCCUOHANbHBIX KOMIETCHLIMHM, MEXKIPEIMETHBIX CBA3€M ¢ JpyrMMHM JAMCLHUIIIMHAMU
0011e00pa30BaTebHOTO0 U 001EeN PO ECCHOHAIBHOTO IUKIIOB Y4eOHOT 0 TIJIaHa.

1.2. llesin 1 NJIaHUPYeMbIe Pe3YbTAThl 0CBOEHUS TUCIUILIHHBI

1.2.1. lleau u 3axa4y JUCHUAILIHHBI

dopMupoBaHHE y CTYJEHTOB MPEACTABICHUS O XHUMHYECKOW COCTABISIONIEH €CTECTBEHHO-
HAaYYHOH KapTHHBI MHpAa KaK OCHOBBI TPUHSTHS PEHICHUH B JKU3HEHHBIX M ITPOU3BOJCTBEHHBIX
CHTYallHsX, OTBETCTBEHHOTO MOBEICHHSI B TPUPOIHOM cpere.

3agauyu AMCUMILIMHBI:

1) chopmupoBaTh MOHHMMAaHHE 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKHX TPOIECCOB MU
SBIICHUH B OKpY)XallIled cpeae, UEIOCTHOH HAyyHOW KapTUHBI MHpa, B3aHMMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJATh (OPMYJBI HEOPraHMYECKUX ¥ OPraHWYEeCKHX BEIICCTB,
YPaBHEHUSI XUMHUYECKUX PEAKIHH, OOBSCHITD HX CMBICI, HHTEPIPETHPOBATH PE3yJIbTAThl XHMUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IIPOBEICHUS IPOCTEUIIMX XUMHYECKHX 3KCIEPUMEH TAIbHBIX
UCCIIEZIOBAaHUN C COOJIOJIEHHEM IpaBuil 0€30MacHOro oOpalleHusl ¢ BELIECTBAMU U JIAOOpaTOPHBIM
000pyIOBaHHEM;

4) pa3BUTh YMEHHs HCIIOJIb30BaTh MH(POPMAIMIO XHMHUYECKOTO XapakTepa W3 pa3IuuHBIX
HCTOYHHKOB;

5) chopmupoBaTh YMEHHUsI IPOrHO3UPOBATH MOCIEACTBUS CBOCH JIESATEIBHOCTH U XUMUYECKUX
HPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh NOHMMAaHHE 3HAYUMOCTH JTOCTHIKEHUH XUMUYECKOH HAYKH U TEXHOJIOTHH ISt
Pa3BUTHS COLMAIBHON U IPOU3BOICTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOeHUsI 0011e00pa3oBaTe1bHOM JHCHUILTIUHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha

ocauose ®PI'OC COO

Kon u IInanupyemblie pe3yJibTAThI 0CBOEHHUS AUCHUILTHHBI
HAMMEHOBAHU
e

(dhopMupyeMbIX Oo61mmue JucuuniuHapHble

KOMIIeTeH Ui

OK 01. B yacTH TPyA10BOr0 BOCIIUTAHHUS: - BJaJeTh CHUCTEMOW XUMHYECKMX 3HAHHH, KOTOpas BKJIIOYAeT:

Bri6upats - TOTOBHOCTh K TPYydy, OCO3HAHHE IIEHHOCTH | OCHOBOIOJIATAIONIME MOHATHS (XMMMYECKMH 3JIEMEHT, aTOM, 3JEKTPOHHas

CIOCOOBI MacTepcTBa, TPYA0I00uE; 000J104Ka aroma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,

pellicHHs 3aJa4 | - T[OTOBHOCTh K  aKTHBHOM  JEATEILHOCTH | BAJICHTHOCTB, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb OKMCIICHUS, XMMHYECKas

npodeccuonan | TEXHOJIOTHYECKOM M COIMaIbHONM HAIIPABICHHOCTH, | CBSA3b, MOJIb, MOJIIPHAs Macca, MOJIIPHBIM OOBEM, YTJIEpOIHBINH CKeJeT,

BHOM CIIOCOOHOCTh ~MHHMIIMUPOBATh, IUIAHUPOBATh U | QYHKIMOHAIbHAS TPYINa, paJuKal, U30MEpHUs, U30MEphl, TOMOJIOTHYECKUIA

JCATEIBHOCTH | CAMOCTOSITEJIBHO BBITIOJHSATD TAKYIO IEATEIBHOCTD; | Psi/l, TOMOJIOTH, YII€BOAOPOAbI, KHCIOPOI- U a30TCOEpIKaIlie COSUHEHHUS,

NPUMEHUTENbH | - HHTEpEC K pa3IMYHBIM cepam | OMOIOTMUECKH AKTUBHBIE BelecTBa (YTJIEBOABI, JKUPBI, OENKU), MOHOMED,

O K pasIM4YHBIM | Mpo(hecCHOHATBHON IeATEIbHOCTH, MOJIUMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC  COCTUHCHWS,

KOHTEKCTaM OBJajgeHne  yHHBEPCAAbHBIMH  Y4eOHBLIMHM | KDUCTAJIMYECKAs PEIIETKA, TUIIBl XMMHYECKUX PEaKIUH (OKHCIMTETBHO-
NMO3HABATEJIBLHBIMH e CTBUAMU: BOCCTaHOBHUTEIIBHBIC, 9K30-U YHJAOTEPMHUCCKUE, PEAKI[MH MOHHOTO O0OMEHa),
a) 0a30BbIe JOTHYECKHUE IeiiCTBUSA: pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI, SICKTPOITUTHIECKAS TUCCOLUAIIHS,
- CaMOCTOSITEIILHO (dhopMyMpoBaTh U | OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON PEAKIINU, XUMUYECKOE

aKTyaJIM3upoBaTh MpPoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBCHHBIA MPU3HAK WIN
OCHOBAaHUA IJIsd CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaLII/II/I nu
0000IICHHS;

- OHpeneNsaTh Iedd JeITeIbHOCTH,
HapaMCTpI)I nu KpI/ITepI/II/I HUX OOCTHUXKCHUA,
- BBIABJIAITH 3aKOHOMepHOCTI/I u HpOTHBOpG‘II/IH B
pacCMaTpuBaCMbIX SABJICHUAX;

3aJaBaThb

paBHOBECHE), TEOPUH M 3aKOHbI (TEOpUS XHUMHUYECKOTO CTPOEHUs
opranuueckux BemiectB A.M. byTiepoBa, TeopHs 3JIEKTPOIUTHYECKON
Jrccouuanyy, nepuoauueckuil 3akon J[.J1. MenneneeBa, 3aKkoH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI SA3bIK XMMHUHU, (DAaKTOIOTHYECKHE
CBEJEHHs O CBOMCTBAX, COCTABE, IOIYYEHUU U OE30IIaCHOM HCIIOJIb30BAHUU
BAKHEHIINX HEOPraHWYeCKUX U OpPraHMYEeCKUX BELIECTB B OBITY H
MIPAKTUYECKOM e TEeIbHOCTH YEI0BEKa;

- yMeTb BBIABJATH XapaKTepHbIE NPU3HAKM M B3aUMOCBA3b H3YUEHHBIX
MOHATHH, IPUMEHATh COOTBETCTBYIOLIME OHATHUS IIPU ONMCAaHUM CTPOCHUS U
CBOWCTB HEOPraHMYECKMX M OPraHMYEeCKHX BEIIECTB M MX MpPEBpalleHUN;
BBISIBJISITH ~ B3aMMOCBSI3b ~ XMMMYECKMX  3HAHUH C  TOHATUAMU U




- BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD, OI[CHUBATh
COOTBETCTBHE pE3YJbTAaTOB IIENISIM, OIICHUBATH
PHMCKH TTOCJICICTBHH JICATCILHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH PEIICHUH
YKU3HEHHBIX MPoOIIeM

0) 0a30BbI€ HCCJIEI0BATEIbLCKHE TeHCTBHS:

- BIIQJICTh HABBIKAMH YU4E€OHO-UCCIIEIOBATEIHCKOM 1
POCKTHOW JICSITEIbHOCTH, HABBIKAMH pa3peICHUs
npooJiem;

- BBIABJIATh NPUYMHHO-CICACTBEHHBIC CBS3H H
aKTyaJlM3UpOBaTh 3a/a4y, BBIBUTATh THUIIOTE3Y €€
pelreHus, HaXOIUTh aApryMEHTHI JUISt
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUHM, 3a/1aBaTh
napamMeTphl ¥ KPUTEPUH PEIICHUS;

- aHAJIM3MPOBATh TOJIyYCHHBIC B XOJIC PCIICHHUS
3aJ1aud  pe3yJIbTaThl, KPUTUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MCHEHHE B
HOBBIX YCJIOBUSX;

- YMeTh NIEPEHOCUTH 3HAHUS B MO3HABATEIHLHYIO U
MPAKTHYECKYIO 00JIACTH KHU3HEACATCILHOCTH;

- yMEThb HWHTErPUPOBATh 3HAHUSA W3 Pa3HBIX
MpeIMETHBIX 001aCTel;

- BBIIBUTAaTh  HOBBIE  HJCH,
OpPUTHHAJIbHBIC TIOIXO/IBI U PEIICHUS;
- CIIOCOOHOCTh, HMX HCIIOJNB30BAaHHSI B
MI03HABATEJILHON U COIIMAIbHON MTPAKTUKE

npeajaaratb

OpeaACTaBJICHUAMU APYIUX €CCTCCTBCHHOHAYYHBIX IIPEIMCTOB;

- YMETH HCIIOJIB30BaTh HanMMCHOBaHUA XUMHYCCKUX COCI{I/IHCHPI?I
MEXIYHApOIHOTO COK3a TEOPETHYECKOM M MPUKIAJAHOW XUMUH H
TpHUBUAJIbHBIC Ha3BaHUA BaXKHEHTIIHX BCUICCTB (STI/IHGH, AllCTUJICH, I'TMICPUH,
¢denon, dopmanpaerun, yKCycHas KWCIOTa, TJIMIWH, YrapHbBIA Tas,
erIGKI/ICJIHf/'I ra3, aMMHaK, raicHasa U3BCCTb, HEralli€CHasid HU3BCCTh, IIMTHCBAA
COfa U ApPYTuX), COCTaBIATh (POPMyJIbl HEOPraHWYECKUX M OPraHUYECKUX

BCIICCTB, YPaBHCHUA XUMHUYCCKUX peaKHHﬁ, 06’B$ICH$ITB X CMBICI,
MOATBEPXKAATh XapaKkTepHbIC XUMHUYECKUE CBOIiCTBa BEILIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMU U 3aMUCAMH YPAaBHEHUM XUMUYECKUX
peakiuii;

- YMCTb YCTaHaBJIMBATb NPHUHAAIC)KHOCTbL HM3YUCHHBIX HCOPraHUYCCKHUX U
OPraHuvd€CKuX BCHICCTB K OMPCACICHHBIM KJacCaM U rpyliam COCI[HHGHI/Iﬁ,
XapaKTepU30BaTh UX COCTaB W Ba)KHEHIME CBONCTBA; ONpPENENATh BH[IbI
XUMUYECKUX CBsi3ei (KOBaJICHTHAs, MOHHAs, METaJUIM4ecKas, BOJIOPOJIHAs),
TUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCIICCTB, KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYECCKUC
peakiuy;

- chopmMupoBaTh MPENCTABICHUA: O XHMHYECKOW  COCTaBIISIOIICH
eCTECTBeHHOHaquOﬁ KapTUHBI MHpa, pOJIH XUMHUHU B ITO3HAHUHU SIBIICHUH
npuponbl, B (HOPMHUPOBAHWHM MBIIUICHHS W KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOHN JUJISl peIIeH s MPAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 310pPOBBIO U
IPUPOHOHN Cperie;

- YMeTb HPOBOAUTH pacueTbl MO XUMUYECKUM (opMyJaM U ypaBHEHUSAM
XUMHYCCKUX peaxunﬁ C HUCITOJIb30BaHUEM (1)I/I3I/I‘~ICCKI/IX BCJIIMYHUH,
XapaKTEepU3YyIOIIMX BEIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpMallbHbIE yCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIC XUMHUYECKHE 3HAHMs [JIsl NMPUHATUS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUuAX, CBA3aHHLIX C BCHICCTBAMHU U UX IIPUMCHCHHUEM

OK 02.
Hcnonn3oBaTh
COBPEMEHHBIE
cpencTBa

B 00/1acTH HEHHOCTH HAYYHOI'0 IIO3HAHMSA

- chopMUpOBaHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOW MPAKTUKH,

- YMETh MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUIA SKCIIEPUMEHT (TIPEBpAILICHUS
OpraHUYECKUX BEIECTB MPU HArPEBAHUH, TOTYUECHHUE STUIICHA U U3YUYEHHUE €r0
CBOMCTB, Kaue€CTBEHHbIC pEAaKUMH Ha aJIbJIETHUJIBI, KpaxMall, YKCYCHYIO
KHCJIOTY; JeHaTypanusi O€JIKOB MPU HArPEeBAHWH, IIBETHBIE PEAKIIUU OEIKOB;




MIOUCKA,
aHanm3a u
MHTEpIpeTanuu
uH(bopMaIuu, 1
UH(pOPMAaIIMOHH
bl€ TEXHOJIOTUU
TUTSt
BBITTOJTHEHUS
3a1a4
npodeccroHan
BHOU
JeSITENbHOCTU

OCHOBaHHOI'O Ha JIMaJiore KYJIBTYD,
CIIOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTa B
MOJMKYJIBTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOW M YMTATENIbCKOU
KYJIbTYpbl KaK CPEICTBA B3aUMOJCHCTBUS MEXKIY
JIOJIBMH U TIO3HAHUS MUPA;

- OCO3HAaHHME LEHHOCTH HAay4YHOM [ESITEIbHOCTH,

TOTOBHOCTh  OCYILIECTBIISITh ~ HPOEKTHYIO U
UCCIIE10BATENBCKYIO NeATeIbHOCTh
WHIMBUYaJIbHO U B I'PYIIIE;

OBiaseHne  YHUBEPCAIBHBIMH  Y4eOHBIMH

MO3HABATEJbHBIMH 1eHICTBUAMU:

B) pabdora ¢ uHpopmanueii:

- BJIAJIeTh HAaBBIKAMH HOJy4YeHUs MH(popMmanuu u3
UCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSTEIBHO
OCYLIECTBJIATh NOMCK, aHAIN3, CUCTEMATU3ALUIO U
UHTEPIPEeTANi0 UHPOPMALIUY Pa3IMUYHbIX BUJOB U
(dhopM mpeACTaBICHMUS;

- CO03/1aBaTh TEKCThl B Pa3JIMYHBIX (opMarax ¢
y4eTOM Ha3HadyeHuss HHGOpMAIMKM M IENeBOH

ayIUTOpUH, BBHIOMpass ONTHMaIbHYIO  (opMy
IpEe/ICTaBJICHUS U BU3YaJIN3aIUH;
- OIEHHWBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTH

UHPOpPMAIMK, €€ COOTBETCTBUE IPABOBBIM |
MOpaJbHO-3THYECKUM HOpMaM;

- WCIIOJI30BAaTh CPENCTBA WH(POPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJOTHA B PEHNICHUU
KOTHUTHUBHBIX, KOMMYHHUKaTHBHBIX u
OpraHW3allMOHHBIX  3aJa4 €  COOJIIOJCHUEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKHA 0€30I1aCHOCTH,
TUTHEHBI, pPeCypcoCOepeKEHUs, TMPABOBBIX U
THYECKUX  HOPM, HOPM  HH(DOpPMAIIMOHHOU
0€e30IMacHOCTH;

IIPOBOJUTH PEAKLIUU HOHHOI'O OOMEHA, ONpeNesITh CPEAY BOAHBIX PaCTBOPOB,
KayeCTBEHHbIC pPEaKUUU Ha Cyiab(ar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHMS; PEIIaTh SKCIIEPUMEHTAJIbHbIE 3a/1a4 110 TemaM "Metasuisl"
n "Hemeramisl") B COOTBETCTBUM C MpaBUIaAMHM TEXHUKH O€30MAaCHOCTU IPH
o0pallleHUH ¢ BElecTBaMH 1 J1a00opaTOPHBIM 000PYI0BaHUEM; MIPE/ICTABIATh
pe3yabTaThl XUMHYECKOT'O0 SKCIepuMeHTa B (opMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIMX peaKuUid M (OPMYJIHPOBATH BHIBOABI Ha OCHOBE 3THUX
pE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMUYECKYIO HH(OPMALIUIO, IOJIY4aeMYI0 U3 pa3HbIX
HMCTOYHUKOB (CPEICTB MAacCOBOM MH(pOpMainu, ceTb UHTepHET U Apyrue);

- BJIaZICTh OCHOBHBIMU METO/IaMU HAYYHOI'O [IO3HAHHUS BEIIECTB U XUMUYECKUX
ABJICHUH (Ha0JII0IeHn e, N3MEPEHHE, SKCIIEPUMEHT, MO/ POBAHUE);

- YMeTb HpPOBOAUTH pacuerbl MO XUMUYECKUM (opMyJIaM U ypaBHEHUSAM
XMMHMYECKUX  pEaKkIUil ¢ HCHOJb30BaHMEM  (PU3UYECKUX  BEJIMYUH,
XapaKTEepU3YyIOIIMX BEIECTBA C KOJIUYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpMaslbHBIE yCIIOBHMSI) TIa30B, KOJMYECTBAa BELIECTBA; HCIIOJIb30BAThH
CHUCTEMHBbIE XUMUYECKHE 3HAaHUS [JIs1 NPUHATUSA PELICHUNH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM




- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTHI
uHdopmaruu, HHGOPMAIIMOHHON 0€3011aCHOCTH
JMYHOCTH;

OK 04.

O dexTnBHO
B3aUMOJIEICTBO
BaTh U
pabortath B
KOJUIEKTUBE U
KOMaH/1e

- TFOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOATEJILHOCTH U CAMOOIIPENIEIICHUIO;
-OBJIAJICHUE HaBbIKAMU yueOHo-
HCCJIENOBATEIbCKOW, IPOEKTHOW M COLMAIBHON
JeSTEIIbHOCTH;

Osananenne YHHBEPCAIbHBIMHU
KOMMYHHKATHBHBIMH 1€l CTBHUAMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- TIOHMMAaTb M HCIOJIB30BAaTh IPEUMMYIIECTBA
KOMaH/IHOM 1 MHJIMBUTyaJIbHOW paboThl;

- NPUHHAMATH LIEJIA COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH AECHCTBUS 1O
€¢ JIOCTHIKEHHMIO: COCTaBIISITh IIJIaH JICMCTBUIA,
pacrpenessaTh poJid ¢ y4€TOM MHEHUN Y4aCTHUKOB
00CyXaaTh pe3yIbTaThl COBMECTHOI padoTHI;

- KOOpDAMHHUpPOBaTb M BBIIOJHATH paboTy B
YCIOBHSIX peasibHOTrO, BUPTYaJIbHOTO u
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH IO3UTHBHOE CTPAaTErM4ECKOe

MOBEJICHUE B PA3JUYHBIX CUTyalUsAX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM
OBJ1aleHHe YHUBEPCAJIBHBIMH PeryaisiTUBHbIMHA
JefiCTBUSIMU:

I') MPUHATHE Ce0s M IPYTUX JIIOIei:

- IPUHUMATh MOTUBBI U APT'YMEHTBI IPYTUX JIFOAeH
MPY aHAJIM3E PE3YJIbTATOB AEATEIbHOCTH;

- MPU3HABaTh CBOE MIPABO U NIPABO JIPYTUX JIFOAEH HA
OIIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHMMATh MU C
MO3UIIUM IPYTOT0 YEJIOBEKA;

- YMETh TUIAHUPOBATH U BBITIOIHATH XUMUYECKUI IKCIIEPUMEHT (TTPEBPALIICHHS
OpPraHMYECKUX BEIIECTB IPU HarpeBaHUU, TOJTYyYEHUE dTUIICHA U U3yUEHHUE €ro
CBOMCTB, KA4ECTBEHHBIE pEAKIMM Ha ajbJCTHJIbl, Kpaxmall, YKCYCHYIO
KHCJIOTY; JeHaTypanust O€JIKOB IMPU HATPEBAHHH, IIBETHBIC PEAKIIUU OCIKOB;
MPOBOJIUTH PEAKIIMU HOHHOT'O 0OMEHA, ONPEAEISTh CPEAY BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha cynbdar-, KapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pelIaTh KCIepuMeHTalIbHbIE 3a/1a4H 1o TeMaM "MeTaibt"
u "Hemeramnel'") B COOTBETCTBUY C MPaBHJIAMU TEXHUKH O€30MACHOCTH MPH
o0pallleH!H C BEIIeCTBaMU U Ja00OpaTOpHbIM 000pYyJOBaHUEM; IPEACTABIISTh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii U (HOpMyJIMpOBaTh BBIBOJALI HAa OCHOBE ITUX
pe3yIbTaToB




OK 07.
CopelicTBOBATH
COXPaHECHUIO
OKpY Karomein
Cpebl,
pecypcocoepex
EHHUIO,
MIPUMEHSTh
3HaHUS 00
U3MEHEHHUH
KIIMaTa,
TPUHIUTIBI
OepeXIIMBOTO
MIPOM3BOJICTBA,
3¢ (HEeKTUBHO
JIENCTBOBATH B
Ype3BbIYANHBIX
CUTYaIHSIX

B o00JacTH 3K0JIOTHYE€CKOr0 BOCIINTAHUA:

- ¢(hOpPMHUPOBAHHOCTh JKOJIOTHYECKOU KYIbTYPHI,
MMOHMMAaHUE BIMSHUS COIMAILHO-PKOHOMHYCCKHX
MPOIECCOB  HAa  COCTOSAHUE  NPUPOJAHONM U
COIIMAJIBHON  CpeIbl, OCO3HAHHWE TJIO0AJIBHOIO
XapaKTepa dKOJOTUYECKUX PodIieM;

- TUTAHUPOBAHHWE W OCYIIECTBIECHUE JIEUCTBUU B
OKpYXarolllel Ccpelle Ha OCHOBE 3HAHUS Ielel
YCTOWUYHMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE JACHCTBUMN, IPUHOCAILNX BpE
OKpYXarollIen cpere;

- YMEHHE TPOrHO3MPOBATH HEOIArONPUSITHBIC
SKOJIOTUYECKHE IOCIEICTBUS MPEANPUHHUMAEMbBIX
JIECTBUM, IPEJOTBPAIATh UX;

- pacmmpenue OIIBITA
3KOJIOTMYECKON HAINpPaBJICHHOCTH;
- OBJIa/ICHUE HaBBIKaMHU y4eOHO-HUCCIIEIOBATEIBCKOM,
MPOEKTHOM U COLIUAIIBHOMN AESITEIbHOCTH;

JCATCIIBHOCTHU

- chopMupoBaTh NpEACTaBICHHUSA: O XUMHYECKOM  COCTaBJISIOINCH
€CTECTBEHHOHAYYHON KapTUHBI MHpa, POJM XUMHUU B IO3HAHUM SIBJICHUU
npupoasl, B (GOPMUPOBAHWM MBINUICHUS © KYJIBTYPHl JUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJISI pElIeHUsT TPAKTUIECKUX
3a/la4 U HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 370POBbIO U
MPUPOIHOM CpelIE;

- yMeTh CcOOII0aTh MpaBHIIa YKOJIOTHYECKU IIeIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH JESITENHLHOCTH B ILENSAX COXPAHEHHS CBOETO 3IO0POBBSI U
OKpYXalollleld MPUPOIHOM Cpelbl; YyYUTHIBATh ONACHOCTh BO3JIEHCTBUS Ha
JKUBBIE OPraHU3Mbl ONpPENENEHHBIX BEIECTB, MOHMMAs CMBICI IOKa3aTels
peaebHON 10NyCTUMOW KOHLIEHTPALUU




2. CTPYKTYPA M COJIEP’)KAHUE OBIIEOBPA3OBATEJILHOM I CHUTIJINHBI

«XHUMMUSD»
2.1. O6beM TUCIUNIMHBI U BUbI Y4€0HOH padoThl

Bux yueOHoi padoThl

0O0neM B yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl U CHUIINHBI 78
B T.4.

OcHoOBHOeE coJep:kaHue 66
BT. .

TEOPETHUECKOE O0YUICHUE 46
MPAKTUYECKU € 3aHATUS 20
IIpodeccuoHATbHO-OPHEHTHPOBAHHOE COIePKaAHME (COAEePKAHUE 10
NMPHUKJIATHOTO MOIYJIs1)

BT. U.:

TEOpEeTUYECKOe 00ydIeHHE 6
MPaAKTUYECKUE 3aHATUS 4
IIpome:xyTouHas arrecTanms (3a4er) 2
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2.2. TemaTu4ecKHii NJIAH U CO/IePIKAHNE TUCIHITHHBI

HaumeHnoBanue Copep:kanue yueOHOro marepuasna (0CHOBHOe U NPodeccHOHAIBbHO-OPUEHTHPOBAHHOE), OG1eM 9ACOE dopMmupyembie
pa3aesioB M TeM JadopaTopHble U NPAKTHYECKHE 3aHATHSA, IPUKJIATHOH MO1YJIb KOMIIeTeH M
1 2 3 4
Paznen 1. OCHOBBI CTPOEHHUsI BelIeCTBA 6
Tema 1.1. Coaepxanue yueOHOro MaTepuaia 4
CtpoeHue aToMOB
XUMHYECKIX Teopetnueckoe o0yuenune
3JIEMEHTOB W CoBpemeHHass Mojieslb CTpoeHUs aromMa. CUMBOJIMYECKUHN S3bIK XUMHUU. XUMUYECKUN 3HJIEMEHT.
npupoza OnekTpoHHas KoHGurypaius atoma. Kiaccudukanus XMMUYECKUX 3JIeMeHTOB (s-, p-, d- 2
XUMUYECKOM asieMeHThl). BasieHTHBIE 351eKTpoHbl. BameHTHOCTh. DJIEKTpOHHAs NpUpPOAa XMMHUYECKOW CBSI3H.
CBSI3U DNeKTPOOTPULIATENILHOCTh. Buabl XUMUYecKol CBs3U (KOBaJEHTHAs, MOHHAs, METAJUIMYecKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUs
OK 01
IpakTHyeckune 3aHATHS 2
Pemienne 3aganHuii Ha WCIOIB30BAaHUE XUMHUUYECKOHM CHMBOJMKM M HAa3BAHUM COEAUHEHUM 10
HOMEHKJIaType MEXKIYHAapOJHOTO COK3a TEOPETHUECKON M MPHUKJIAJHOM XMMUU M TPUBHAIBHBIX
Ha3BaHUM [UUISI COCTABJICHHS XUMHYECKUX (OPMYJT JIBYXaTOMHBIX COCIUHEHUNH (OKCHIOB,
Cynb(UI0B, THAPHUIOB | T.I1.) U APYTUX HEOPTaHUIECKUX COCTUHEHHI OT/IEIHHBIX KI1aCCOB. 2
[IpakTuyeckue 3amaHusi Ha YCTAHOBJIEHHWE CBSI3M MEXKJY CTPOCHHEM AaTOMOB XHMHYECKHX
AJIEMEHTOB U MEPUOJUYECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COCIUHEHHUH B
COOTBETCTBHUH C NOJNIO)KEHUEM [leproanyecKkoil CHCTEMBI.
Tema 1.2. Conep:xanue yaeOHOT0 MaTepuaia 2
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[Tepnonnueckuit
3aKOH U TaOJHIa
JI.1. MenneneeBa

Teopetnueckoe oOyueHue

[Tepuonuueckas cucrema xuMuueckux anemMeHToB [[.1. MenneneeBa. ®uznueckuii CMbICI
ITepuonnueckoro 3akona /I.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOMUCTB XUMUYECKHAX
AJIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOXKECHUEM
XUMHUYECKOoTro 35ieMenTa B [lepuoauueckoii cucteme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHU E
[Tepuoamueckoro 3akona JI.1. Menneneesa. [Iporunosst JI.1. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JIEMECHTOB.

Periennie npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUIO
XUMHUYECKHX 3JIEMEHTOB « MeTamnyeckue / HeMeTalInueCKUe CBOMCTBA,
ANEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C X AIEKTPOHHBIM
CTPOCHHUEM U IOJIOKEHUEM B IEPHUOJAMYECKON CUCTEME XUMUYECKUX 3emMeHToB JI.1.
Menpgeneesa»

OK 01
OK 02

Paznen 2. Xumuyeckue peakuuu

10

Tema 2.1. Tunel
XAMHUYECKUX
peaxkuuit

Copep:kanue yueOHOro MaTepuaia

Teopetnueckoe o0yueHue

Knaccudukanus u TUITBI XHAMUYECKHX PEAKINA ¢ y4aCTHEM HEOPraHUYECKUX BEIIECTB.
CocraBjieHUEe YPaBHCHHH pEaKIMi COSAMHEHUS, pa3JIOKCHHS, 3aMEIIICHHS, OOMEeHa, B T.4.
peaKHI/Iﬁ TOpPCHUA, OKHCICHUA-BOCCTAHOBJICHH.

ypaBHeHI/IH OKHUCJIEHUS-BoccTaHOBJIEHUA. CTeneHb okHuciieHnsa. OKHCIINTENb U BOCCTAHOBHUTED.
CocraBiieHuEe U YpaBHHUBAHUC OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOOOM
QJICKTPOHHOTI'O baanca. OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pCaKknuu B Mpupoac,
MMPOU3BOACTBCHHLIX IMPOLECCAX U KUBHEACATCIbHOCTU OPraHnu3MOB

HpaKanecmle 3aHATUSA

KonuuectBennsie oTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBCHHBIC 3aKOHBI B XUMUHU U PACUEThI
M0 ypaBHEHHUSM XHMHUYECKHX peakuuidl. Moiib Kak eQMHUIlA KOJIMYECTBAa BemlecTBa. MosipHas
Macca. 3aKOHBI COXpPAaHEHUS MacChl M JHEpruu. 3akoH ABoraapo. MonspHbli 00BEM Ta30B.
OtHocuTenbHas IUIOTHOCTh Ta30oB. Pacuersl MO ypaBHEHUSIM XUMHUYECKUX pEaKUUd C
HCIOJh30BAaHUEM Macchl, 00beMa (HOpMallbHbIE YCIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Coaep:xanue y4eOHOr0 MaTepuasia

OK 01
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Tema 2.2,

DJIEKTpOIUTHYECKA

s IUCCOLAALIUS U
WOHHBINA 0OMEH

Teopernueckoe oOyueHue

Teopust ssekTponuTHYecKOd aucconuranuu. VOHBI. DIJIEKTpOIMTHI, HEJIEKTPOIUTHI. Peaknnn
noHHoro odmena. CocraBlieHUE peaKkUUi HOHHOIO OOMEHa IyTeM COCTAaBJIEHUS UX IMOJHBIX U
COKpalLICHHbIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE peakLuu. 3aJaHUsl Ha COCTaBJICHHE
WOHHBIX peaKui

HpaKaneCRne 3aHATUSA

Bal[aHI/ISI Ha COCTaBJICHUEC MOHHBIX peaKuHﬁ

OK 04

Pa3znen 3. CTpOCHI/Ie M CBOMCTBA HEOPraHnveCKux BeueCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOEHHE
HEOPraHUYECKUX
BEILIECTB

Conep:kanue yueOHOr0o MaTepuaia

Teopetnueckoe o0yueHue

IIpenmer Heoprannueckoit xumuu. Knaccupukanus HeopraHuueckux Bemects. [Ipoctsie u
CIIO’KHBIE BellecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUbI, THIPOKCHU/IBI, KUCIIOTHI,
coiu). B3auMocBs3p HEOpraHW4YeCcKUX BEIECTB. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrammueckue u amopgHsbie BemecTBa. THITBI KPUCTAIIMUECKUX PELIeTOK (aATOMHa,
MOJIEKYJISIpHAsl, MOHHAs1, MeTaJUIn4ecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIECTBA OT TUIIA
KPUCTAJUINYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTHUBHOCTH BEILIECTB OT BUJIA
XMMMUYECKOH CBSI3U M THUIIA KPUCTAJIIMUECKOH pemeTku. [IpnunHbl MHOroo0pa3us BEleCcTB

IIpakTu4eckne 3aHATHUSA

HoMeHknaTypa HeOpraHMYeCKHX BELECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX XMMUYECKOMN
(opMyIBI UM COCTaBJIEHUE XUMHUECKOH (OpMYJIIbl HCXO/S U3 Ha3BaHUS BEIECTBa I10
mesxxnyHapoaHoit (MIOITAK) wnm TpuBHaibHON HOMEHKIATYpe.

Pemenue npakTtuueckux 3ajaHuil Mo Kiaccu(UKaluKU, HOMEHKIAType U XUMHUECKUM (opMynam
HEOPraHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (yrapHbIi a3, yriaeKucibli ra3, aMMuak, ramieHas
U3BECTh, HErallleHas W3BECTb, MUThEBas COJa M JAPYTUX): Ha3blBaThb M COCTABISATH (POPMYJIbI
XUMUYECKUX BEIECTB, ONPEAEIATh IPUHAISKHOCTh K KJIACCY.

Hctounuku xumMuyeckoil uHGopmaiuu (cpecTs MaccoBoil nHdopmanuu, cetb HTEpHET U
npyrue). [Touck nHpopmannu no Ha3BaHUSIM, HJIEHTH(HUKATOpaM, CTPYKTYpPHBIM (opMyJiamMm

OK 01
OK 02

Conep:xkaHue y4eOHOro MaTrepuaia
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Tema 3.2. dusuko- | Teopernyeckoe o0yueHHE OK 01
XUMUYECKHE Metamnbl. OOmue Qusnueckue U XUMHUYECKHE CBOMCTBa MeTauloB. CrocoObl MOTy4YeHHs. 5 OK 02
CBOIiCTBA 3HaueHUe METAJUIOB U HEMETAJUIOB B MPHUPOJE U KUZHEAEATEIbHOCTH YEJIOBEKa U OPraHU3MOB. K. ..
Heopranmdeckux | KOPPO3Us METaJIOB: BU/IbI KOPPO3HH, CIOCOODI 3a1IMThI METAUIOB OT KOPPO3UH
BEIIECTB . .

Hemerannel. OOmue ¢u3nueckue U XMMHUYECKHE CBOICTBA HEMETayUIOB. THUMHMYHBIE CBOMCTBA

HemerauioB [V— VII rpynn. Krnaccudukamuss 1 HOMEHKIATypa COSAMHEHUW HEMEeTaJIoB. 2

KpyroBopoTbl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHI0B, THIPOKCHIOB,

KHUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB MPOCTHIX BELIECTB, BOAOPOIHBIX 2

COEMHEHUM, BBICIIMX OKCUJIOB U THAPOKCUIOB

IIpakTH4eckue 3aHATHUS 2

CocraBneHue ypaBHEHHM XUMUYECKUX PEAKIUN C yHaCTUEM IIPOCTHIX U CIOKHBIX HEOPraHUYECKUX

BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX AJIEMEHTOB;

HEOPraHWYEeCKUX KHCIOT, OCHOBAaHUN M aM(OTEPHBIX THIPOKCHIIOB; HEOPraHUYECKHX COJIEH,

XapaKTEepU3YIOIIUX UX CBOMCTBA. 2

Pemenue npakTuKO-OpuEeHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUi Ha CBOWCTBA, COCTaB, MOJIyYeHUE

n 6e30MacHOe HCIMOJIb30BAHWE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U NMPaKTUYECKOU

NesITENIbHOCTH YelIOBeKa
Tema 3.3. Conep:xanue yaeOHOT0 MaTepuaia 2 OK 01
Nnentudukanuys OK 02
HeOpraHHIECKHX IMpakTHyeckue 3aHATHUS 2 OK 04
BELIECTB

JlaGopaTtopHas pabora «neHTuuxaius HeopraHM4eCKUX BEILECTBY.

Pemenue skcnepuMeHTaJIbHBIX 337ad IO XMMHMYECKUM CBOMCTBaAM METAJUIOB M HEMETAJJIOB, 11O

pacro3HaBaHUIO U MTOJyYEHUIO COSIMHEHUI METaJUIOB U HEMETAJUIOB. 2

Wnentuduxanuss HeopraHMUeCKUX BELIECTB C UCIOIb30BaHUEM UX (PU3UKO-XUMUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha Cylb(haT-, KapOOHAT- U XJIOPH/I-

AQHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHne u CBOWCTBA OPraHNYeCKHX BeLeCTB 24
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Tema 4.1.
Knaccudukanms,
CTPOCHHUEC U
HOMCHKJIaTypa
OpPraHUYEeCKUX
BEILIECTB

Conep:kanue yueOHOro MaTepuaia

Teopetnueckoe o0yueHue

ITosiBeHME U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [IpeaMer opraHn4eckoi XuMHH.
MecTo 1 3Ha4eHHE OPraHMYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK MOPAAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTVIACHO UX BaJICHTHOCTH.
OCHOBHBIE TMOJIO)KEHHUSI TEOPUM XHMHUUYECKOIO0 CTPOEHHMS OpPraHMYECKUX coeauHeHuid A.M.
bytnepoBa. YriepoaHblii CKeIeT OpraHMYECKOM MOJIEKYJbl. 3aBUCMMOCTb CBOMCTB BEIIECTB OT
XMMHUYECKOT0 CTpOEHUs MONeKyI1. Mi3oMepus u U30Mephl.

[lonstue o ¢yHkuuoHanbHOM rpymnme. Pagukan. IlpuHuunsl kiaccuukanuy OpraHU4EeCKHX
coeMHeHUH. MexayHaponHas HOMEHKJIATypa W IPUHLUIBI HOMEHKJIATYPbl OPraHUYECKUX
coenuHeHui. [TonsTHE 00 a30TCcOoAEpKAILMX COEAUMHEHUX, OMOJIOrNYeCKH aKTUBHBIX BEIIECTBaX
(yraeBomax, *xupax, Oelkax M Jp.), BHICOKOMOJEKYJISAPHBIX COCIUHEHUSIX (MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenkiatypa opraHM4ecKkux COeJUHEHHUI OTAENbHBIX KJIacCOB (HACHIIIEHHbIE, HEHACBILICHHbIE U
apoMaTHUYECKHE YIJIEBOIOPOABI, COUPTHI, (PEHOJIBI, aJibJAEeTUIbl, KETOHbI, KAPOOHOBBIE KHCIOTHI U
np.) CocraBiieHHE TONHBIX M COKPAILICHHBIX CTPYKTYPHBIX (OPMYN OpPraHUYeCKHX BEIIECTB
OTJIEJIBHBIX KJIACCOB, UCIIOJIB3Ysl UX Ha3BAHUS MO0 CUCTEMATUYECKOW U TPUBHAJILHON HOMEHKJIAType
(aTuneH, aneTwiieH, riamnepuH, (GeHon, GopManpaerua, yKCyCHas KHCIIOTa, TIHWIHH). PacdeTts
npocTeiieil popMyJIIbl OpraHMYECKON MOJIEKYIIbI, UCXOAS U3 DJIEMEHTHOro cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpPraHUYeCKUX
COCAUHCHHI

OcHoBHOE coxep:kaHue

12

OU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUH OTAENbHBIX KJIaccoB (0COOEHHOCTH
KJaccU(PUKAMM ¥ HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTUYECKUH psAn W obmas Qopmya;
u3oMepus; pusnueckrue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHUs):

— TpeleNbHbIC YITIeBOAOPOAB! (AJIKaHbl U IIUKJIOANKaHbl). 'opeHre MeTaHa KaK OJJMH U3 OCHOBHBIX
UCTOYHUKOB TeIJIa B MPOMBIIIJICHHOCTH M ObITy. CBOHCTBa HPUPOIHBIX YIJIEBOJOPOIOB,
HAaXO0XJIEHUE B IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HempezenbHble (aJIKeHbl, alKUHBI W alKaJlueHbl) U apoOMaTHYeCKHe yriaeBoaoponabl. ['opeHne
aleTUJIEHAa KaK UICTOYHHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHHM ISl CBAPKU M PE3KH METAJIOB

OK 01
OK 02
OK 04
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— KHCJIOpOJicOo/iepKalllie COEAUHEeHUs (CIUpThl U (EeHOsbl, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
aNbJEeru/bl U KETOHBI, )KUPBI, yriieBoabl). [IpakTuueckoe npuMeHeHne dTUIICHTJIMKOIIS, TIUIepUHa,
¢enona. Ilpumenenue ¢opmaiblieruaa, aneTaiblierujia, YKCyCHOW KHCIOTHl. Mblia Kak cosu
BBICIIMX KapOOHOBBIX KHUCIOT. MOMOIIIME CBOMCTBA MbLjIa

— azoTcoJepXKallie COCAMHEHHUS (aMHUHBI M aMHUHOKHCIOTHL, Oenku). BricokoMonekyispHbIe
COelMHEHMs (CHHTETHYEeCKHe M OWOJIOTMYECKU-aKTUBHBIE). MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BeHO. [lonuMepu3anus dTHIIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHNU.

I'enernueckas CBsA3b MEXKIY KIACCAMHU OPTraHUYECKUX COCAVMHEHUI

HpaKTI/I‘{eCKI/Ie 3aHATUSA

CBolicTBa OpPraHMYECKHMX COEIUHEHHUH OTAENbHBIX KJIAacCOB (TpUBHANbHAS U MEXIyHApOIHas
HOMEHKJIaTypa, XUMHYECKHE CBOWCTBA, CIOCOOBI TMOJy4EHHs): NpeaenbHble (AJKaHbl U
IIKJIOAJIKAHbl), HEMIPee/bHbIe (AJIKEHbI, AJIKUHBI U AJIKaJIUEHbl) U apOMaTUUECKUE YIIIEBOAOPOAHI,
CupThl U (EHONbI, KapOOHOBBIE KHUCIOTHI U 3(QUPBHI, aNbIETHJbl U KETOHBI, aMHHBI HU
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHHUs. 3aJaHus Ha COCTaBICHHE YypaBHEHUN
XMMHUYECKUX PEAKIUI ¢ y4aCTUEM OPraHWYECKHUX BEIIECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCJIE MO NPEUIOKEHHBIM IIeToYyKaM IpeBpalleHHi),
XapaKTEePU3YIOIIMX XHMHYECKHE CBOMCTBA OPraHUMYECKMX COEOUHEHUW OTAENBbHBIX KJIACCOB,
CrIOCOOBI MX TIOJNYYeHHMS U Ha3BaHHME OPraHMYECKUX COCJUHEHUN 110 TPUBUAIBHOW WIH
MEXKIYHApOJIHOW CUCTEMAaTHYECKOM HOMEHKJIIATYpE.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HAa CBOMCTBA OPraHUYECKUX
COEIMHEHUN OT/IENIbHBIX KJIaCCOB

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEeHHE U
NIPUMEHEHUE B
OBITOBOM U

Conep:xxanue yaeOHOro MaTepuasa

Teopetnueckoe o0yueHue

buooprannueckue coenuHeHus. [IpumeHeHue u Ouosormyeckas poib yriaeBoaoB. OKucCICHHE
yII€BOJOB — HCTOYHUK SHEPTUM >KUBBIX OpraHu3moB. OOJacTd NPUMEHEHHsS aMUHOKHCIOT.
[IpeBpaiieHust O€IKOB NMUIIKM B opraHu3me. buonornueckue pyHkiuu OenkoB. bronmornueckue
(GbyHKIMK KUPoB. PoJib OpraHnYecKoil XMMHUH B PEIICHUH TTPOOJIEM MUIICBOH 0€30MacHOCTH

OK 01
OK 02
OK 04
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HpOHSBOI{CTBGHHOﬁ
JACATCIIBHOCTH
YCIOBCKa

Ponb oprannueckoil XUMHUM B pEIIEHUM MPOOJIeM 3HEpreTHdeckoil 0e30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHUU HOBBIX MAaTEpUAIOB, HOBBIX HMCTOYHMKOB SHEPruu (ajibTepHATUBHbBIC
UCTOYHMKH 3Hepruu). OnacHOCTb BO3IEHCTBHS Ha KMBBIE OPraHU3Mbl OPraHUYECKUX BELECTB
OTAENBHBIX KJAcCOB (YIJIEBOAOPOIBL, CHUPTHI, (EHOJBI, XJIOPOPraHMYECKHE MPOU3BOJHBIE,
aNbJEru/bl U Ap.), CMBICI ITOKa3aTelIs MPeelbHO J0MYyCTUMOM KOHIIEHTPaIluu

Pa3znen 5. Kunernueckue u TEPMOAUHAMUYECCKHE 3AKOHOMEPHOCTH NPOTCKAHUA XUHMHUYECKUX peammﬁ

CxopocTb
XUMHYECKUX
peakiui.
XuMH4IECKOe
paBHOBECHE

Copep:kanue yueOHOr0o MaTepuaia

Teopetnueckoe o0yueHue

CKOpOCTh peakiliy, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOABI PEArHpPYIONINX BEIIECTB,
KOHUEHTPALMKN pearupyrolux BELIEeCTB, TEMIIEPATypbl U IJIOMIAAN PEAKIMOHHON MOBEPXHOCTH.
TennoBbie 3P HEKTh XUMUUECKUX PEAKIUI. DK30- U SHIOTEPMUY ECKUE, PEAKIIUH.

O6patuMocTs peaknuii. XUMHYECKOE PABHOBECHE U €r0 CMEIIECHHUE IMOJ ACHCTBUEM Pa3TUIHBIX
(akTopoB (KOHIEHTpALMsl peareHTOB MJIM NPOAYKTOB pEakluHu, JaBiCHUE, TeMmIieparypa) Ijs
CO3J/IaHUsI ONITUMAIBHBIX YCIIOBUH MPOTEKaHUA XUMUUYecKuX mnpoiieccos. [Ipunnun Jle [Hlarenne

OK 01
OK 02

IIpakTHyeckue 3aHATHS

Pemmenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJ[aHU Ha aHanu3 (aKTOPOB, BIUSIONMX HA U3MEHEHHE
CKOPOCTH XMMHYECKOH peakiuu, B T.4. C MO3HUIIMIA IKOJIOTHUECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOH JIEATEIILHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KAIOIIEH TTPUPOJTHON
Cpeapbl.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHuuna Jle-Illatense mus
HaXOXEHUsSl HANpPaBJICHUs] CMEIICHUS PAaBHOBECHUS XMMHUYECKOM peakluuu U aHaiu3 (PaKTopos,
BJIMSIFOIIMX HA CMEIIEHUE XUMUYECKOTrO PaBHOBECHS

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.

Copep:kanue yueOHOro MaTepuaia
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Iloustue o
pacTBOpax

Teopetnueckoe o0yueHme

PactBopenue kak ¢puznko-xumudeckuii mpouecc. PactBopsl. CriocoObI MPUTOTOBJICHUS PACTBOPOB.
PactBoprmocTs. MaccoBasi 107 pacTBOpEHHOro BemiectBa. CMBICH MOKa3aTesl MPEaeabHO
JIOTTYCTUM O KOHIIEHTpPAIIMU U €Tr0 HCIO0JIb30BaHUE B OLIEHKE IKOJIOTMYECKON 0€30MacHOCTH.
[IpaBuia SKOIOTHYECKH 11€TeCO00PA3HOT0 MOBEACHUS B OBITY M TPYAOBOU JIEITEILHOCTH B IIEJIAX
COXpPaHEHHSI CBOETO 370POBbA U OKPYKAIOUIEH MPUPOJHON CpeAbl; OMAaCHOCTh BO3JACHCTBUS Ha
YKUBBIE OPTaHU3MBbI OIPE/ICIICHHBIX BEIIECTB.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPBI, HCIOJIb3yEeMbIE B
OBITOBOW M MPOU3BOJICTBCHHOM JEATEIBHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

IIpogeccuonaibLHO-0PUEHTHPOBAHHOE CO/IePKaAHUeE (COePKAHUE PUKJIATHOTO MOTYJIs1)

Pasznen 7.

Xumus B ObITY M MIPOM3BO/ICTBEHHOI J1eSITE€ILHOCTH YeJI0BeKa

Xumusi B ObITY U
MPOU3BOJCTBEHHOMN
JeSITebHOCTH
YeoBeKa

Conep:kanue yueOHOro MaTepuaia

Hogeilimme noCTHXXKEHUST XUMHUYECKOM HAYKH M XMMHUUYECKOM TEXHOJNOTWM. Poib XuMuu B
o0ecreyeHr SKOJOTHYECKOM, SHEPreTUUECKOW U MUIIEBOW 0€30MacHOCTH, PA3BUTHH MEIUITUHBI.
[IpaBuna moncka U aHanMM3a XUMUYECKON MH(MOPMAIIMU U3 PA3TUYHBIX HCTOYHUKOB (Hay4yHas W
y4eOHO-Hay4YHas TUTEPATypa, CPEACTBA MAaCCOBOI nHpOpMaIliu, cetb UHTepHET)

HpaKaneCRne 3aHATUSA

[Touck n ananu3 keiicoB 0 MPUMEHEHUU XMMHUUYECKUX BEIIECTB U TEXHOJOTUU C yUeTOM OyyIieH
NpoEeCCHOHAILHON ~ JIEATENIbHOCTH MO TeMaM: BaXXHEHIIME CTPOUTENbHBIE MaTEpHAabI,
KOHCTPYKIIMOHHBIE MaTEepUasbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTEPUAJIbl, TEKCTUJIbHbIE BOJIOKHA, MCTOUHHKH SHEPrUU, OPraHUYECKUEe U MHHEpPaJIbHbIE
ynoOpeHus, TeKapCTBEHHbIE BEIeCTBA, OBITOBAS XUMHSI.

3ammra: [IpeacraBienne pe3ybTaTOB pPelIeHUs KECOB B (hOopMe MUHU-TOKIIAa C Ipe3eHTaIuei

OK 01
OK 02
OK 04
OK 07

IIpome:kyToUYHasI aTTeCTAIMA MO AUCIHUIJINHE (3a4€T)

Bcero

72
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3. YCJOBUS PEAJIM3AIIMA ITIPOT'PAMMBI OBIIIEOGPA3OBATEJIBHOM
JANCHUITIJIMHbI

3.1. TpeboBaHusI K MUHUMAJILHOMY MaTEePHAIbHO-TEXHUYECKOMY 00ecrnedeHuIo
Jns peanuzanuu MpOrpaMMbl  AUCHUILIAHBL JTOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIIHE
CreHaIbHbIC TOMEIIECHUS: YUeOHbIH KAOMHET XUMHH H/MJIH YIeOHONH XMMHYECKOM JIaOOpaTOPHH.

OO6opynoBanue y4eOHOro kKaduHera (HarJsiiHble MOCOOMS): HAOOPHI MIAPOCTEPKHEBBIX
Mojiesiell MOJIEKYJI, MOAEIN KPUCTAINIMYECKUX PEHIETOK, KOJUIEKIIMH MPOCThIX U CIOKHBIX BELIECTB
W/WIHM KOJUIEKIIMH TIOJIMMEPOB; KOJUJICKIMS TOPHBIX MOPOJ W MUHepaloB, Tabiuia MeHeneesa,
yueOHble (PUIbMBI, HUPPOBbIE 00Pa30BATENbHBIE PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEpP C YCTPOWCTBaMU BOCIIPOM3BEACHUS 3BYKA,
MPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C DKPaHOM, MYyJIbTHUMEOUiiHas J0CKa, yKa3Ka-Tpe3eHTep s
NpEe3EeHTalU .

OO6opynoBanue jgadopaTopud M pPadovyux MecT JadOpPaTOPUHU: MEH3YPKH, IMHIIETKHU-
KaneJlbHULIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbl, TPEIMETHbIC U TTOKPOBHBIE CTEKJIA, MJIAHIIETHI JJIS
KamnenpHbIX peakiui, (GuIbTpoBajibHAs Oymara, MPOMBIBAJIKU, CTEKIISIHHbIE NMPOOUPKHU, PE3HHOBBIE
npoOku, (GoHapuKu, HAOOpP PEAKTHBOB, CTEKJISHHBIC MAJOYKH, IITATHBBI JJIs MPOOUPOK; MEPHBIE
IUATUHAPBI, BOPOHKUA CTEKJISTHHBIE, BOPOHKHU JeiuTeNnbHble nunuHapudeckue (50-100 mi), crynku ¢
MeCTUKOM, (appopoBble YAIIKH, MUHLETHI, (UWIBTPHl OyMa)kHbIE, BaTa, Mapis, 4acoBble CTEKIA,
ANEKTPOIUIUTKY, JTAOOPATOPHBIC IITATUBHI, CIIUPTOBBIE TOPEJIKH, CHUYKH, MPHOOP LIS TOIYYCHHS
ra3oB (Wi npoOupKa ¢ ra300TBOAHOMN TPYOKOIl), 1epKaTenu A MPOOUPOK, CKISIHKU Il XpaHEHUS
PEaKTUBOB, pa3laTO4YHbIe JIOTKH; xumudeckue crakadbl (50, 100 u 200 mu1); mmaTeny; MUHIECTHI;
TUTEJIbHBIE LIUIIbI; CEKYHJIOMEPHI (Taiimepbl), MepHble npodupku (Ha 10—20 mu1) u MepHbIEe KOJIOBI
(25, 50, 100 u 200 ™), BomsiHast OaHs (MM TEPMOCTAT), CTEKJITHHBIC TTAJOYKH; KOHUYECKUE KOJIObI
st tutpoBaHus (50 u 100 mu1); MHAMKATOPHBIE TOJOCKH IJisi ompenencHuss pH u cranmapTHas
WHJMKATOpHAsl IIKaja; YHUBEpCcalbHbIM HHANKATOP; nuneTku Ha 1, 10, 50 mu (unu qo3atopsl Ha 1, 5
u 10 M), OropeTkH IS TUTPOBAHUS, MeAUIMHCKUE mmpuilel HA 100—150 M, mabopaTopHbIe W/Hn
aHAIMTHYECKHE BEChl, pH-MeTphl, CymuIbHbIN MKad, U Ap. JadopaTopHOE 000pYIOBaHNUE.

3.2. UndopmanuoHHoe odecrieyeHue peajqn3alui NporpaMmmbl

1. JIns peanuzanuu nporpaMMbl OMOIMOTEUHBIN OHT 00pa30oBaTEIHLHON OpraHU3aIuU JTODKEH
UMeTh TeYaTHbIE W/WIIM DBJEKTPOHHBbIE 0Opa3oBaTelbHble U HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHJOBaHHbBIE JIJIS1 HCIIOJIb30BAHUS B 00pa30BaTeNIbHOM IIpoLiecce, He CTapiie 5 JeT ¢ MOMEHTa
W3/1aHHUSL.

2. PexomeH1yeMble MeyaTHbIe U3AaHUS 110 pean3aluu 0011e00pa3oBaTeIbHON TUCIIUILTUHBI
MIPEJCTaBICHBI B METOINYECKUX PEKOMEHAINSX 110 OPraHU3aIiH 00 yUeHU .

3.3. UudopmanmonHoe odecnevdeHne peaju3anun MporpaMmmbl

Ilepeuyens pexoMeHAyeMbIX Y4eOHbIX wu3AaHuil, VHTepHeT-pecypcoB, I0NOJHUTEILHOI
auteparypbl OcHOBHasI JIUTEpaTypa:

1. Xumus 10, 11 xnace. I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A. — Mocksa: [Ipocsenienue,
2022.

2. Xumus. 3amaduHuK: y4eOHOe 1mocoOue s cpeaHero mpodeccronansHoro oopasoanus / 0. A.
JleGenes [u mp.]; mox obmeit penakuueii I'. H. daneesa. — Mocksa: M3narenscrso FOpaiit, 2020.

3. Xummust: yueOHUK 1U1s cpeHero npodeccronansHoro oopasosanus / 10. A. Jlebenes, I'. H. danees,
A. M. T'ony6es, B. H. llanoBaur; moz o6mieid penakuueii I'. H. ®daneera. — 2-¢ u3., nepepad. u gomn. — Mocksa:
MznatensctBo FOpaiit, 2020.

JlonoJIHUTETbHAS JIUTEpaTypa:
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1. MapreiHoBa, T. B. XvMus: yaeOHUK 1 TPaKTHKYM JIJIsI CPETHETO MTPOPEeCCHOHATBHOr0 00pa3oBaHus
/ T. B. MapreiHoBa, 1. B. Apramonosa, E. b. ['onyHoB; nox o6ieit penakmueii T. B. MapreiHOBOiL. — 2-€ U311,
ucnp. u non. — Mocksa: MznarenscrBo FOpaiit, 2020.

HNuTepHeT-pecypebl:

1. www. krugosvet.ru /yausepcanbHast sHiukIoneaus «Kpyrocsem /

2. http:// sciteclibrary.ru /nay4no-TexHudeckas OuomoTeKa/

3. www.auditorium.ru /6udsroreka HHCTUTYTa « OTKPBITOE 00IIeCTBOY /

5. www. interneturok. ru («Buaeoypoku 1o npeaMeTaM MIKOIbHOH MPOrpaMMBbD ).
6. www. chemistry-chemists. com/ index. html (31ekTpoHHBIH KypHaT « XUMHUKH H XAMHSI» ).
7. www. hemi. wallst. ru («Xumust. OOpa3oBaTeNIbHbIN CANT ISl IKOIBHHUKOB) ).
8. www.alhimikov.net (O6pa3oBarenbHbIi CANT /1151 KOJILHUKOB).

9. www.chem.msu. su (OnekTpoHHast OMOIMOTEeKA 10 XUMHUH ).

10. www. hvsh. ru (xypHan « Xumus B IIKOJIE ).

11. www.hij.ru (xypran « Xumust v KIU3HbBY ).

4. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHHUS OBIIIEOBPA3OBATEJILHOM
TV CHUATIIVHEI

KoHTponb M OlLleHKa pe3ysbTaTOB OOY4EHHUs OCYLIECTBIIAETCS IMpernojaBaTesieM B Ipolecce
IIPOBENIEHUs NMPAKTHUECKUX 3aHATUH M JaOOpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITOJHEHUS
0o0y4alomMMHCsST WHJIMBUIYaJbHBIX 3aJaHUM, MPOEKTOB, HCCIeAOBaHUM. Pe3ynbTaThl 00ydeHUs
OIpENENA0T, 4TO Oo0ydaroluecs: JO/DKHBI 3HAaTh, HOHMMATh U JIEMOHCTPUPOBATh MO 3aBEPIIECHUU
N3Y4YEHUS AUCLUIUIMHBI.

Jna dopmupoBaHUs, KOHTPOJS M OLIEHKH PE3yJbTaTOB OCBOCHUS Y4E€OHOW IUCIUILIMHBI
UCTOJNb3YEeTCS CHCTEMAa OLICHOYHBIX MEPONpPHUSITUH, MpelcTaBistonas co0ol KOMILJIEKC Y4eOHBIX
MEpONpPUITUH, COTIaCOBAaHHBIX C pe3yjbTaTaMu o0ydeHus u chopmynupoBaHHbIX ¢ yuerom PI'OC
COO (mpeamertnsbie pe3yabTaThl o qucnumumnae) 1 @I'OC CIIO.

THIbI OLIEHOYHBIX
OK/IIK | Moayas/Pazaen/Tema PesyabTar 00yueHus "

MeponpusATHI
OcHoBHOE coaep:kaHue
D opMyJIHPOBATH
Pasznen 1. OcHOBEBI
0a30Bble NOHATHSA U
CTPOCHHS BeleCTBA
3aKOHbI XUMMU
OK 01 CrpoeHue aToMOB CocraBnate xumudeckue |1. Tect «CTpoeHHne aToMOB
XUMHUYECKUX PJIEMEHTOB |(DOPMYIIbI COEAMHEHUN B |XUMUYECKUX IJIEMEHTOB, U
Y IIPUPO/Ia XUMUYECKON |COOTBETCTBUM CO IPUPOAA XUMUYECKOH CBS3HU.
CBSI3U CTETIEHBIO OKUCIICHHS 2. 3aa4M Ha COCTaBJICHUE

XUMHYECKUX PJIEMEHTOB, |XMMHUYECKUX (popmya

HUCXOJI U3 BAJICHTHOCTH U |JIByXaTOMHBIX COEIMHEHUHN
AIIEKTPOOTPHUIIATEILHOCTH |(OKCUIOB, CYNb()UI0B, THAPHIOB
U T.IL.).

3. 3a1aHUA HA KCIIOJIL30BAHIE
XUMHYECKOW CUMBOJINKH U
Ha3BaHUM COCAUHEHUH T10
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OK/IIK

Monyas/Paznen/Tema

Pe3syabTar 00y4yenust

THuNbI 0OLIEHOYHDBIX
MepONpUusITHIA

HOMEHKJIAType MEXTyHaAPOIHOTO
COI03a TEOPETUYECKON U
MPUKIaHON XHUMUU U
TPUBUAIBHBIX HA3BaHUM JJIS
COCTaBJICHUS] XUMHUECKHX
(dhopMyI ABYXaTOMHBIX
COCTMHEHUM (OKCHJIOB,
CyJIb(PHUI0B, THAPUIOB U T.I1.) U
JIPYTHX HEOPTaHMYECKUX
COETMHEHUM OT/ICTIHHBIX KJIACCOB

OK 01
OK 02

Ilepnonnyeckuii 3aKOH U
tabimmna ..
Menneneena

XapaKTepu3oBaTh
XUMHYECKIE DIIEMEHTHI B
COOTBETCTBHUH C UX
IIOJIOJKECHHEM B
MEePUOANYECKON CUCTEME
XUMHUYECKUX DJICMEHTOB
.. Menneneepa

1. Tect «Meranauueckue /
HEMETaJUINYECKHE CBOMCTBA,
3JIEKTPOOTPUIIATETBLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHUYECKUX DJIICMEHTOB B
COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHHEM U TOJIO)KECHUEM B
MEPUOJIMUYECKON CUCTEME
XUMHYECKUX 3neMmenTos .M.
Menneneesa.

2. [lpakTHueckue 3aJjaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM ATOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOIUYECKUM
W3MCHCHHUEM CBOMCTB
XHUMHYECKUX YJIIEMEHTOB B UX
COCIMHEHUM B COOTBETCTBHU C
nonoxennem [lepuognueckon
CHCTEME.

3. [IpakTHKO-OPUEHTHUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUS Ha
XapaKkTepu3aluio XUMUYECKUX
9JIEMEHTOB: «MeTamnueckue /
HEeMeTaInIeCcKre CBOMCTBA,
3IEKTPOOTPUIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX DIEKTPOHHBIM
CTPOCHHEM U TMOJIO)KEHUEM B
NEPUOJUYECKON CUCTEME
XHUMHUYECKUX YJIIEMEHTOB

J.1. MenneneeBa»
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THuNbI 0OLIEHOYHDBIX

OK/IIK | Monyas/Paznen/Tema Pe3syabTar 00y4yenust .
MepOonpUATHIA
Pasien 2. Xumusecke XapakTepu30BaTh TI/I:'lbI KonTpoabHas padora
XHMHUYECKUX pearuuii «CTpoeHue BeuecTa u
peakuuu
XUMHYECKHe PeaKkium)
OK 01 THIIBI XUMHYECKUX CocraBisTh peakiuu 1. 3agauu Ha cocTaBIEeHUE
OK 04 peakuuit COCIMHEHUSI, PA3JIOKEHUS, |YPABHEHHUM pEaKIIUil:
oOMeHa, 3aMeIleHHs, — COCTMHEHM S, 3aMEIICHHSI,
OKHCIIUTEIIbHO- pas3ioxkeHus, o0OMeHa;
BOCCTaHOBUTEJIbHbBIE — OKHUCIIUTEIILHO-
peaxknuu BOCCTaHOBUTEIIHHBIX PEAKIIUNA C
MCIO0JIb30BaHUEM METO/1a
3NIEKTPOHHOT O OanaHca.
2.3a7a4u Ha pacyeT MacChl
BEIIECTBA UJIH 00BbEMaA
ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UM 00bEMY
OJTHOT'O U3 YYaCTBYIOIIUX B
peaKiuy BEIIECTB; pacy€Thl
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) IPOAYKTOB PEAKIIUH,
€CJIA OTHO W3 BEIIECTB UMEET
puMecH
DNEKTPOIUTUYECKAS CocraBisiTh ypaBHEHHS 1. 3aganus Ha cocTaBieHHE

aucconuanus u I/IOHHLIf/'I
oOMeH

XUMHUUYCCKUX pC€aKIUH
HOHHOTO OOM€EHa C
y4acTHEM
HCOPraHN4YCCKUX BCIICCTB

MOJIEKYJIIPHBIX U MOHHBIX
peaKIuil C y4aCTUEM KUCIIOT,
OCHOBAHHUM U COJIEH,
YCTaHOBJICHH € N3MEHEHUS
KHUCIIOTHOCTHU CPEJIbI

2. JJabopaTopHas pabota "Turmsl
XUMUYECKUX peaKiuii”

Pa3nen 3. CTpoeHue u
cBoOlicTBa
HEOPraHuYeCcKux
BeIlleCTB

HccaenoBarb cTpoeHnE U
cBoOlicTBa
HEOPraHUuYeCKUuX
BEllIECTB

KonTpoabHas padora
«CBOIICTBa HEOPTrAHUYECKUX
BeleCTB)
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OK/IIK

Monyas/Paznen/Tema

Pe3syabTar 00y4yenust

THuNbI 0OLIEHOYHDBIX
MepONpUusITHIA

OK 01

Knaccudukarmus,
HOMEHKJIaTypa
CTpOeHHuEe
HEOPraHMYECKUX
BEILIECTB

Knaccudunuposatsb
HEOPraHUYeCKHUe
BEIIIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXO/S U3 UX
XUMHYECKOH (pOpMyIIBI WiH
COCTaBJICHHE XUMHUYECKOU
(hopMyITBI HCXO/IsI N3 Ha3BaHUS
BEIIECTBA 10 MEXAYHAPOAHOU
WM TPUBHAIIBHON
HOMEHKJIAType».

2. 3a1a4u HA pacyeT MacCoOBOH
JI0JTM (MacChl) XUMHUYECKOT O
JreMeHTa (CoelMHEHNs) B
MoOJIEKyJie (cMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJIaccu (pUKaIuu, HOMEHKJIATYpPE U
XUMHYECKUM (hopMyiam
HEOpPraHWYECKUX BELIECTB
pa3IUYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus Ha
onpeeNeHne XUMUYECKON
AKTUBHOCTU BEILECTB B
3aBUCUMOCTH BUJIa XUMUYECKOU
CBSI3M M THTIa KPUCTAJUTMYECKON
perieTku

OK 01
OK 02

Du3NKO-XUMHYECKHE
CBOMCTBA
HEOpPraHUYECKUX
BEIICCTB

YcranaBiMBaTh
3aBUCUMOCTb (PU3HKO-
XMUMHYECKUX CBOMCTB
HEOPraHMYEeCKUX BEIECTB
OT CTPOEHHsI AaTOMOB U
MOJIEKYJI, @ TAKXKe THUIIA
KPHCTAJUINYECKON
peLIeTKH

1. Tect «OcobeHHOCTH
XMUMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEI».

2. 3ajaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHYECKUX PEAKITHI
C YYaCTHEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEUIECTB:
OKCHJIOB METAJIOB, HEMETAIIOB U
aM(pOTEpHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUPOKCHUJIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
3. [IpakTHKO-OpHEHTHPOBAHHBIC
TEOPETUUECKUE 3aJaHUS Ha
CBOMCTBA U MOJIy4CHHE
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THuNbI 0OLIEHOYHDBIX

OK/IIK | Monyas/Paznen/Tema Pe3syabTar 00y4yenust .
MepONPHUSITHH
HEOPraHUYECKUX BEILECTB
OK 01 Wnentudukanus UccnenoBath 1. IIpakTUKO-OPHEHTUPOBAHHBIC
OK 02 HEOPraHWYECKUX KaueCTBEHHBIC PEAKIMA  |3aJaHUS IO COCTABJICHHUIO
OK 04 BCIIICCTB HEOPTaHUYECKUX BEIIECTB |XUMUYECKUX PEaKIuil C ydIacTueM
HEOPraHMYECKUX BEIIECTB,
HCIOJIb3YEMBIX JUIS UX
UJCHTU(PUKAIIIH.
2. JJabopaTopHnas pabora:
“Unentudukarms
HEOPraHWYECKUX BEIIeCTB”
Pasnen 4. Crpoennen |HccaenoBarsb crpoenue n [KonrposabHas padora
CBOJNicTBa cBoiicTBa oprannyeckux [«CTpoeHmne U CBOHCTBA
OPraHu4ecKHuX BellleCTB OPraHUYeCcKMNX BelecTB)
BellleCTB
OK 01 Knaccudukarmus, Knaccudunuposatsb 1. 3aganus Ha cOCTaBIIEHHE
CTpOEHHuE U OpPraHMYECKHUE BEIIECTBA B |HA3BAaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU 1O TPUBHUATIBH O WITN
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXTyHAPOTHON
CHUCTEMATHYECKON HOMEHKJIAType.
2. 3aaHus Ha COCTaBJICHUE
MOJTHBIX U COKPAIICHHBIX
CTPYKTYPHBIX hOpMyI
OpPraHUYEeCKUX BEIIECTB
OTJEIbHBIX KJIACCOB.
3. 3amaum Ha ompeseneHne
npocTeieil GopmyJisl
OpPraHUYECKOI MOJIEKYIIbI, UCXOS
13 3JIEMEHTHOTO cocTaBa (B %)
OK 01 CBoiicTBa OpraHMYECKHUX | Y CTaHABIUBATh 1. 3aganus Ha cocTaBIIEHUE
OK 02 COCMHEHM I 3aBUCUMOCTH (PH3UKO- YPaBHEHHI XUMUYECKUX PEAKIIUHA
OK 04 XUMHYECKUX CBOWMCTB C Y4aCTHUEM OPraHUYECKUX

OpPraHUYECKUX BELIECTB OT
CTPOEHHUS MOJIEKYI

BEIIECTB Ha OCHOBAHMU MX
COCTaBa U CTPOCHUSI.

2. 3a7aHUs Ha COCTABJICHUE
YpaBHEHUMN XMMUYECKUX PEAKIINH,
WJUTIO CTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C Y4E€TOM MEXaHU3MOB
MPOTEKAHMS JaHHBIX PEAKIIUN U
T€HETUYECKON CBS3HU
OpPraHUYECKUX BEIIECTB Pa3HbIX
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THuNbI 0OLIEHOYHDBIX

OK/IIK | Monyas/Paznen/Tema Pe3syabTar 00y4yenust .
MepOnpUSITHH
KJIACCOB.
3. PacuerHsble 3a1a4yu 110
YpaBHEHHSIM peaKLHil ¢ ydacTHeM
OpPraHUYECKUX BEIIECTB.
4. JTabopatopHnas pabora
“IIpeBpalieHnst OpraHUYECKUX
BEILIECTB MPHU HarpeBaHuu"
OK 01 Wnentudukanus Hccnenosath 1. ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHWYEeCKUX BEIIECTB, |KaUeCTBEHHBIC PEAKIIUU  (3aJaHUS [0 COCTABIICHUIO
OK 04 UX 3HAUYECHUE U OpPraHUYECKUX XUMHUYECKUX PEAKLUN C yuacTUEM
nprMeHeHHe B OBITOBON |COENMHEHUN OTAETbHBIX  |OpraHMYecKUX BEIIEeCTB, B T.4U.
Y TIPOM3BOJICTBEHHOU KJIACCOB UCIOJIb3YEeMBbIX JUIS UX
JeSITEeIbHOCTHU YEJIOBEKa uAeHTU(UKALNU B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIabopartopHas paboTa:
“UneHTrdUKALASI OPraHUIECKUX
COEIUHEHNIN OTAEIBLHBIX KJIACCOB”
Paznea 5. XapakTepu3oBarb
Kuneruueckue u BJIMSIHME PA3JIHYHBIX
TepMOJUHAMHYeCKHe |(PaKTOpOB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTH
NPOTEeKAHUSA XHMHUYECKHUX peaKkuuii
XHUMHUYECKUX peaKiui
OK 01 CkopocTh XUMHUECKUX | XapaKTepH30BaTh [TpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuuii. XMMHUYECKOE |BIUSHUE KOHLUEHTPAlMU |TEOPETUYECKUE 3aJaHU Ha

paBHOBECHE

pearupyromux BeecTB 1
TEeMIIEpaTypbl HA CKOPOCTb
XUMHUYECKUX pEaKINil
XapakTepu3oBaTh
BJIMSIHUE U3MEHEHUS
KOHLIEHTpAl1y BEIIECTB,
peaxkuuu cpeasl u
TEeMIIEpaTypbl Ha
CMeIleHN e XMMUYECKOT O
paBHOBeECHS

aHam3 (GaKTOPOB, BIMSIOMINX HA
M3MEHEHHE CKOPOCTH XUMHUY eCKON
peakiuu. [IpakTuko-
OpUEHTHPOBaHHbIC 3a/IJaHHS HA
npuMeHeHue npuHimmna Jle-
[larenbe 1715t HAXOXKACHUS
HarpaBJIeHHUs CMEICHUS
PaBHOBECHSI XUMUYECKOH pPeaKknu
U a”Hau3 (aKTOPOB, BIUSIOMINX
Ha CMEIEHHE XUMUYECKOTO
paBHOBeCHS

Paznen 6. PacTBopsl

HcciaenoBarbh HCTHHHBIE
PACTBOPHI ¢ 3aJaHHLIMH
XapaKTepUCTHUKAMHU
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THuNbI 0OLIEHOYHDBIX

OK/IIK | Monyas/Paznen/Tema Pe3syabTar 00y4yenust .
MepOonpUATHIA

OK 01 [Tonsarue o pactBopax  |PaznuyaTe UCTUHHBIE 1. 3agaun Ha IpPUTOTOBJIEHUE

OK 02 pacTBOpbI pacTBOpOB.
2. [IpakTHKO-OPHEHTUPOBAHHBIC
pacyeTHbIC 3aJaHHs Ha
JUCTIEPCHBIEC CHCTEMBI,
UCTIOJIb3yeMbIe B OBITOBOH H
MIPOU3BOICTBEHHOM JEITEIBHOCTH
YyenoBeKa

OK 01 Hccnenosanue croiictB |MccnenoBarb Ghu3nko- JlabopaTopHas pabora

OK 04 pacTBOpOB XUMHUYECKUE CBOMCTBA “IIpuroroByiieHrEe pacTBOPOB”

HCTUHHBIX paCTBOPOB

HpO(l)eCCI/IOHaJ’ILHO-OpI/IeHTI/IPOBaHHOE CoACpIKaHue (cozlep)lcalme MPUKJIATHOTO MO}:[y.]IH)

Paznen 7. OuenuBath nocjaeAcTBUs |3anuTa Keiica (¢ yuerom
Xumus B ObITY H OBITOBOM 1 Oyayueii npogeccuoHAIbHOM
NMPOU3BO/CTBEHHOM NMPOU3BOJCTBEHHOM AesITeJIbHOCTH)
AesiTeJIbHOCTH NAesiITeJIbHOCTH YeJIOBEKA
Yea0BeKa ¢ MO3UI Uit
IKOJIOTHYEeCKOM
0€30MacHOCTH
OK 01 Xumus B ObITY U OnenuBatp nocnencteus  |Ketic (¢ yuetom Oyayieit
OK 02 MPOU3BOJICTBEHHOM OBITOBOI U npohecCHOHATEHOM
OK 04 JIeITCILHOCTH YEJIOBEKa |ITPOU3BOJICTBEHHOU JIeSATEITbHOCTH )
OK 07 JEeATENBHOCTU Y€JI0BEKa ¢ |BO3MOKHBIE TEMBI KEHCOB:

TO3UINH DKOJIOTHYECKOMI
0€e30I1aCHOCTH

1. [lorennenue kIMMaTa u
BBICBOOOXK/ICHUE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.

2. Bynyume matepuansl A1 aByua-
, MAIIIMHO- U TPUOOPOCTPOCHUSI.

3. HoBwie MaTepualtsl st
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MPENapaToB
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