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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMU»

1.1. MecTo AMCHMIUVIMHBI B CTPYKType 00pa30BaTebHOW MNPOrpaMMbI
CIO:

O6mieoOpa3oBaTenbHas JUCIUTUINHA «XUMUS» SBISCTCA 00S3aTEIIbHON YacThIO
00111e00pa30BaTeNbHOIO UKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cniermansHocTH 13.02.07 DnexTpocHab)eHue.

HCJII/I H INIAHUPYEMDbIE PE3YJIbTATbI OCBOCHUSA JUCHMILJIMHDBI

1.2.1. leau 1 3aga4y JTUCHUATIIMHBI

dopMHUpoOBaHUE y CTYJICHTOB NPEACTABICHUS O XUMHUUYECKON COCTaBIISIONICH
€CTECTBEHHO - HAyYHOW KAPTUHBI MHUpA KaK OCHOBBI MNPUHATUSA PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO IOBEJCHUS B
MIPUPOJTHOM Cpelie.

3agaum IMCUMILINHBIL:

1) cdopmupoBaThb NOHUMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XHUMHUYECKUX
IIPOLIECCOB U SIBJIEHUM B OKPYKAIOLIEN CpeE, HETOCTHON HAyYHOW KapTUHBI MUPA,
B3aMMOCBSI3M 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABISTH (DOPMYJbl HEOPraHUYECKUX W OPraHUYeCKHX
BEUIECTB, YPAaBHEHMsS] XHMUYECKUX  peakuuid, OOBICHATH HMX  CMBICI,
VUHTEPHPETUPOBATH PE3YyJIbTAaThl XUMHUUECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaTb  HaBBIKM  IPOBENEHUS  MPOCTEHIIMX  XUMHYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUA C COOJIIOJIGHUEM TpaBUJ 0OE€30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BuUTh yMEHHUS HCIOJIb30BaTh HH(MOPMALMIO XMMHYECKOIO Xapakrepa H3
Pa3IMYHBIX UCTOYHUKOB,;

5) copmupoBaTh yMEHHs MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIBHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;

6) chopmMupoBaTh MOHUMAHUE 3HAUYMMOCTH JOCTHKEHMH XMMHMUYECKON HayKu U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.



1.2.2. Tlnanupyemsbie pe3yiabTaThl OCBOEHUs 001eoOpazoBarenbHON AucHUIUIMHBL B cooTBeTcTBUU ¢ PI'OC CIIO u Ha

oc"Hose ®I'OC CIIO
Kon u naumenoBanue [1nanupyemble pe3ynbTaThl OCBOSHUS TUCIUTIIHHBI
bopMupyembIx Ob6mue JucuuninHapHbIe
KOMIETEHIIUN

OK 01. Boibupats
CIIOCOOBI peIIeHus 3a1a4
npodeccCuoHaIbHON
JESITCIIBHOCTH
MPUMEHUTEIIBHO K
pa3IuYHBIM KOHTEKCTaM

B yacTn TPYAOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K AaKTUBHOM  JE€ATEIBLHOCTH
TEXHOJIOTUYECKON u COLMAJIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMUPOBATD,
IJIAHUPOBATh W CAMOCTOSITEJIbHO — BBIMOJIHATH
TaKyo JesATEIbHOCTb;

- MHTEpEC K Pa3JINYHBIM chepam
po¢heCCUOHATIBHON JIEATEIIbHOCTH,

OBjiageHne  yHHUBEPCAJIbHBIMH  Y4eOHBIMH
NMO3HABATEJILHBIMY 1€HCTBUSIMH:

a) 0asoBbIe JIOTHYECKHE 1eiiCTBUSA.

- CaMOCTOSITEIILHO bopMynrpoBaTh U
aKTyaJu3upoBaTh MNpoOJeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIICCTBCHHBIN TNpHU3HAK WU
OCHOBaHMS IS CpPaBHECHHMS, KiIacCU(pUKAIIUK U
000011IeHNS;

- ONpeNelsaTh LEIH JEITCIbHOCTH,
rapamMeTphl U KPUTCPHH UX JOCTHIKCHUS,
- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOpPEYMS B
paccMaTpPUBAEMBIX SIBJICHHSIX;

3aJaBaTb

- BJIQJICTh CHUCTEMON XHMMMYECKHUX 3HaHUM,
KOTOpasi  BKJIIOYAET: OCHOBOMOJIAraroline
NOHATUS  (XUMUYECKUM  DJIIEMEHT, aToM,
AJIEKTPOHHAs 000J0YKa aroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOUTANM  aTOMOB, HOH,
MOJIEKya, BAJICHTHOCTb,
3IEKTPOOTPULIATETBHOCT, CTEICHb
OKHCIICHHS, XUMHUYECKas CBS3b, MOJIb,
MOJISIpHasE ~ Macca, MOJISIpHBIA  00beM,
YyIIAEpPOOHBbIM  CKeNleT,  (PyHKIIMOHAJIbHAA
rpylmna, paaukai, HW30MEPUsi, H30MEPHI,
TOMOJIOTUYECKHI pan, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KUCJIOPO/I- u
a30Tco/epXkKaIIie COCMHEHUS,
OMOJIOTHYECKH BEILIECTBA
(YyrneBonibl, JKUpBI, O€JIKH), MOHOMED,
MOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUA,
KpUCTAJLUTNYECKas peleTka, THIIbI
XUMHUYECKUX  peakuuii  (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, AK30-U
SHJIOTEPMUYECKHE, peakiuu HOHHOTO
o0OMeHa), pacTBop, AIEKTPOJIUTHI,

AKTHUBHBIC




- BHOCUTh KOPPEKTHBBI B  JESATEIBHOCTD,
OLICHWBAaTh COOTBETCTBUE pE3YyJbTaTOB IIEISIM,
OIICHUBATh PUCKH TOCIICCTBUN JAEATEIHLHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUJICHUE TIPU PEIICHUN
YKU3HEHHBIX TPOOIeM

0) 0azoBbIe MccCIeN0BaTEIbLCKHE 1eCTBUS:

- BIJIaJIeTh HaBBIKAMH Y4€OHO-UCCIICIOBATEILCKON
U TIPOCKTHOW  NIEATEIHOCTH,  HaBBIKAMU
paspenieHus mpooeM;

- BBUIBIISATb TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U
aKTyaJIM3upOBaTh 3aja4dy, BbIJIBUTATh THUIIOTE3Y €€
pelIeHus, HAXOJIUTh apryMEeHThI TUTSI
JI0OKa3aTelIbCcTBa CBOMX YTBEPXKICHHUM, 3aJaBaTh
napameTpbl U KpUTEPUH PEIICHUS;

- aHAIM3UPOBATH TOJYYCHHBIE B XOJIC PEIICHUS
3a/la4ydl pe3yJIbTaThl, KPUTUYCCKHA OIICHWBATh HX
JIOCTOBEPHOCTh, TIPOTHO3MPOBATh H3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh TIEPCHOCHUTH 3HAHUS B TIO3HABATEILHYIO U
MPAKTUYECKYIO 00JIACTH KUZHEICATCIbHOCTH;

- yMETh HWHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIacTe;

- BBABUTATh  HOBBIC  HWJEH, IpeiiaraTh
OpUTHHAJIBHBIC TTOJIXO0/IBI U PEIICHUS;
- CIIOCOOHOCTH ux HUCITOJIb30BAHMS B

MMO3HABATEIbHOW U COLIMAJIBHON MPAKTUKE

HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JUCCOLIMAIINS, OKUCITUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKON peaKIuu, XUMHUUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus

XUMUYECKOTO  CTPOEHUS  OPraHMYECKHUX
BEILIECTB AM. bytneposa, TEOpUs
EKTPOJINTUIECKON JUCCOLIMAIINH,

nepuoanueckni 3akoH J[.M. Menneneesa,
3aKOH COXpPAHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XUMUH,
(aKkTOJIOTUYECKUE CBEIECHUS O CBOMCTBAX,

cocTaBe, IOJIY4eHMH UM  0€30MacHOM
VICIIOJIb30BAHUU BAKHENIINX
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB B
ObITY MW  TPAKTUYECKOH  AESATENbHOCTU
YEJI0BEKA;

- YMETh BBIABJIATH XapaKTEPHbIE MPU3HAKU U
B3aUMOCBSI3b W3YYEHHBIX NOHATHUH,
IPUMEHSTh COOTBETCTBYIOIIUE IMOHATHS TPU
OTNIMCaHUH CTPOCHUS 51 CBONCTB

HCOPraHNM4YCCKNX U OPraHUYCCKUX BCIUICCTB U
nx HpeBpaHJ;eHI/II\(JI; BBIABJIITH B3aMMOCBA3b

XMMUYECKUX 3HAHUW C T[IOHATUAMU U
IIPEICTABICHUSIMHA IPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- yMEThb MCIIOJIb30BaTh  HAMMEHOBAHUS

XUMHAYECKUX COCIUHEHUM MEKIYHapOIAHOTO
CO03a TEOPETUYECKON U NPUKIIATHONU XUMUU




M TPUBHAJbHBIC HA3BAaHUS  BaXKHEUIIMX
BEIICCTB (3THWJICH, AallCTWICH, TJIMICPHH,
denon, Qopmanbaerua, yKCycHas KHCIIOTA,
TJIMIAH, YTapHBIA Tra3, YIJIEKUCIBIA Tras,
aMMUaK, TalllcHas W3BECTh, HeramieHas
U3BECTh, THMTHEBAs Ccolda W JIPYTHX),
COCTaBIIATH (POPMYJIBI HEOPTAaHWICCKUX U
OpPTaHHYECKUX BEIIICCTB, ypaBHEHUS
XUMHUYECKUX PEaKIUii, OOBSICHATh UX CMBICI;
MOJITBEPXKIATh XapaKTepHbIE XUMHUYCCKUE
CBOWCTBA  BEMICCTB  COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMHA W 3alliCSIMU ypaBHEHUH
XUMHYECKHUX PEaKIIHiA;

- YMETh YCTAaHABIIMBATh MPUHAIICKHOCTH

W3YUYECHHBIX HEOPraHUYECKHUX 151
OPTaHWYECKUX BEHIECTB K OINPEICICHHBIM
KJ1accam 51 rpynram COEIMHECHUH,

XapaKTepu30BaTh UX COCTaB M BaKHEHIIHE
CBOWCTBA; OMNpPEACNSATh BHUJBl XUMHUUYECKUX
CBs3eH (KoBaJIeHTHaH, HOHHAas,
MeTaJlJInyecKasi, BOJIOPOJIHAS ), TUIBI
KPUCTAJIITNYECKUX pelIeTOK BCIILIECTB;
KJIaCCU(UIIMPOBATh XUMHUYCCKHUE PEAKITNH;

- chopMHUpOBaTH Mpe/ICTaBICHMUS: 0
XUMHUYECKOM COCTaBJISAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POIU
XMMHUU B TIO3HAHWUM SIBJICHUN NPUPOJBI, B
GbOpMUPOBAHUM MBIIUICHUST U KYJIBTYPBI




JUYHOCTH, ee byHKIHOHATBEHON
IPaMOTHOCTH, HEOOXOIUMOW Ui peIICHUs
OPAaKTHYECKUX  3a7ad W IKOJOTUYECKHU
00OCHOBaHHOTO  OTHOIIEHHS K  CBOEMY
3JI0pOBbBIO U IPUPOAHOH cpere;

- YMETh MPOBOJIUTH PACUETHI IO XUMUIECKUM
dopMynraM H  ypaBHEHHSIM XHUMHUYECKHUX
peakiuii ¢ HUCHOJb30BaHUEM (PUIUUECKUX
BEJIMYMH, XapaKTepPHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIWYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUISl IPUHATHS PEeIIeHUN
B KOHKPETHBIX JKM3HEHHBIX CUTYyalMsX,
CBSA3aHHBIX  C  BEMeCTBAMH U HUX
IPUMEHEHUEM

OK 02. Mcnions3oBath
COBPEMEHHBIC CPE/ICTBA
MOVMCKA, aHAJIN3a U
WHTEPIPETALNA
uH(dopMaIuu U
uH(OpMAITMOHHbBIC
TEXHOJIOTUH JIJIS
BBITIOJTHCHUS 33744
npodeCcCHOHAILHON
JEATCTLHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O IIO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PECHUA,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKM M OOIIECTBEHHOW MPaKTHUKH,
OCHOBAHHOTO Ha JIMajiore KYJIBTYD,
CITOCOOCTBYIOIIETO OCO3HAHHMIO CBOCTO MeECTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOMN
KYJbTYpbl KaK CPEICTBa B3aUMOJICHCTBUS MEXKIY
JIOJABMHU M TIO3HAHUS MUPA;

- OCO3HAHME IEHHOCTM HAYYHOW MESTEIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITh ~ NPOEKTHYID U

- YMETb IUIAHUPOBaTb U  BBINOJHATH
XUMUYECKUN HKCIEPUMEHT (TIpeBpalLECHUs
OPraHWYECKUX BEIIECTB INPU HAarpeBaHHH,
MOJIyYEHHE ITUIICHA U U3YYEHUE €T0 CBOMCTB,
KAUECTBEHHbIC PEaKIUd Ha  aJIbIETUIBI,
KpaxMaJl, YKCYCHYIO KHUCJIOTY; JE€HATypaLHus
O€JIKOB NpU HArpeBaHUM, IBETHBIC PEaKLUUU

O€NKOB; MPOBOJUTH pPEaKUUHd HOHHOTO
oOMeHa,  OompeneNnsiTb  Cpeay  BOJHBIX
pacTBOpPOB, KayeCTBEHHbIE pEaKUWUd Ha
cynbdar-, kKapOOHAT- U XJIOPHUJI-aHHOHBI, HA
KaTHOH aMMOHHUS; pemarhb




HCCIICA0BATCIbCKYIO ACATCIBHOCTD
HHAWBUYAJIBbHO U B I'PVYIIIIC,
OBnaneHne YHUBEPCAJIBHBIMHA y‘leﬁHblMI/I

MO3HABATEIbLHBIMU ACHCTBUAMM:

B) padora ¢ undopmanuei:

- BJIaJICTh HaBBIKAMH MOJy4YeHHUS WHPOpPMAIIUU U3
MCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYLIECTBIIATH IIOUCK, aHAIU3, CUCTEMATU3ALUIO0 U
MHTEPIPETALNIO UHPOPMALIUN PA3JINYHBIX BUIOB
U GOpM NPECTABICHUS;

- co3JaBaThb TEKCThl B pa3IM4HbIX (opmarax c
y4e€TOM Ha3HaueHHUs HHQOpMAMM U LEJEBOM
ayJUTOpUH, BBIOMpas ONTUMAIbHYIO (opmy
IIPEACTABICHNS U BU3YAJIU3aLINY;

- OUEHHBATh JIOCTOBEPHOCTbH, JIETUTUMHOCTH
uH(popManuu, €€ COOTBETCTBUE IMPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BaTh CPEACTBa MH(POPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B PELICHUH

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHW3allMOHHBIX  3a7ad ¢  COONIOJCHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30MTaCHOCTH,
TUTHCHBI, PECYypCOCOEPEeKEHHUs, TMPABOBBIX U
ATUYECKUX  HOPM, HOpM  HMHGPOPMAIMOHHOMN
0e3011aCHOCTH;

- BJIaJICTh HaBBIKAMHU PACIIO3HABAHUS U 3aIlUThI
uHdopmaruu, uHGOpPMAIMOHHONW O0€30MacHOCTH
JUYHOCTH,

OKCINEPUMEHTAJIBHBIE  3aJladd 10 TeMam
"Metauel" u "Hemetaibl") B COOTBETCTBUU
C TpaBWIaMHU TEXHUKHA O€30MacHOCTU TpHU
oOpanieH’ ¢ BEIECTBAMHU M JIA0OPATOPHBIM
000pyIOBaHUEM; MPEACTABIATH PE3YNbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe 3aIrnucu
YPAaBHEHUM COOTBETCTBYIOIUX PEAKIUN U
¢opMynupoBaTh BBIBOJBI Ha OCHOBE 3THUX

pe3yNbTaToB;
- yMETh  aHAIM3UPOBATh  XUMHUYECKYIO
uH(poOpMaIMIO, TOJy4yaeMyl0 M3  Pa3HBIX
VMCTOYHUKOB (cpencts MaccoBOMI

uHdopmaiuu, cetb IHTepHET U ApyTHue);

- BIIAQJIETh OCHOBHBIMU METOJaMU HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHYECKUX SBIICHUU
(HabnrofeHue, U3MEpPEHUE, HSKCIICPUMEHT,
MOJICTUPOBaHUE);

- YMETh MTPOBOJIUTH PACUYETHI IO XUMUICCKUM
dbopMynaM ¥  YpaBHCHHSM XHUMHYECKHX
peakuMii ¢ UCMOJIb30BaHUEM (DU3MUYECKUX
BEJTMYMH, XapaKTEPU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCJIOBHS) Ta30B, KOJUYECTBA
BEIIECTBA; UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKNE 3HAHUS JUTSI IPUHATUS PEIICHUMA
B KOHKPETHBIX JKH3HEHHBIX CHUTYaIHsIX,
CBS3aHHBIX  C  BEIIECTBAMH W  HX
IPUMEHEHUEM




OK 04. DddexTrBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

- FOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOTIPE/ICIICHUIO;
-OBJIAJICHUE HaBBbIKAMH y4eOHO-
HCCIIEIOBATENIBCKOM, NPOEKTHOM W COLUAIBHOMN
JIESITETbHOCTH;

OBiagenue YHHUBEpPCATbHBIMHA
KOMMYHHMKATUBHBIMHU 1eHCTBUSIMH:

0) coBMeCcTHas J1eAITeJIbHOCTD.

- TMOHUMATh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHAUBUyaTbHON pabOTHI;

- NPUHUMATH LEJIM COBMECTHOW JESTEIbHOCTH,
OPTaHU30BBIBATH U KOOPJIMHUPOBATH JCUCTBUS IO
€€ JOCTIXKEHHIO: COCTaBJISATh IUIAH JICMCTBUM,
pacupeesisiTh pOJIikd C Y4ETOM MHEHUM YYaCTHUKOB
00CyX)aTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHMPOBATh M BBHINOJHATH paboOTy B
YCIIOBHSIX pEabHOTO, BUPTYAJIBHOTO 51
KOMOMHUPOBAHHOTO B3aUMOICUCTBUS,

- OCYUIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE
MOBEJACHUE B PA3JIMYHBIX CUTYyallUsIX, MPOSIBIATH

TBOPYECTBO 17} BOOOpaxeHue, OBITh
MHULMATUBHBIM
OBananenue YHHMBEPCAJIbHBIMH

peryJsiTUBHBIMHU J€ICTBUAMM:

) IPUHATHE ceOsl U IPYTHX JIIO/Ieii:

- MPUHUMATh MOTUBBI W apryMEHTBl JPYrUX
J0JIEV MpU aHAIU3€ PE3YIIbTATOB JEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO M MPABO APYTUX JIIOACH

- YMETb IUIAHUPOBaTb U  BBINOJHATH
XUMUYECKUN HKCIEPUMEHT (TIpeBpalleHus
OpPraHUYeCKUX BEIIECTB NPU HarpeBaHUH,
NOJIyYEHHUE 3TUIICHA U U3YUEHUE €r0 CBOMCTB,
KAUEeCTBEHHBIC pEaKI[MM Ha  aJIbJICTUIbI,
KpaxMall, YKCYCHYIO KHUCIIOTY; JI€HaTypalus
OCJIKOB MNP HarpeBaHWUM, I[BETHBIC PEAKIIUU

OClKOB; MPOBOAUTH pPEAKIUU  HOHHOTO
oOMeHa,  ompenensiTh  CpeAy  BOJHBIX
pacTBOpOB, KA4YE€CTBEHHbIE pPEAKIUU Ha
cynbdar-, kapOboHaT- U XJOPUJ-AaHUOHBI, Ha
KaTHOH aMMOHMUS; pemarhb
AKCIEPUMEHTAJIbHBIE  3aJlayd 10 TeMam

"Merambl" u "Hemeramibl") B COOTBETCTBUU
C MpaBWIaMHU TEXHHUKM O€30MACHOCTU MpHU
oOpalieHn ¢ BEIECTBAMHU M JIA0OPATOPHBIM
000pyI0OBaHUEM; TPEACTABISATh PE3YIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTA B (hopme 3amnucu
YPABHEHHM COOTBETCTBYIOIIMX PEAKIUN U
(GOopMyIMpOBaTh BBIBOJBI HAa OCHOBE 3THX
pe3ynbTaToOB
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Ha OIIHOKMU,
- pa3BHUBaTh CIOCOOHOCTh IIOHMMAaTh MHpP C
MO3UIIMU JPYTOT0 YEJIOBEKa;

OK 07. ConeiicTBOBaTh
COXPaHEHUIO
OKpYXKaroIlen Cpebl,
pecypcocOepeKeHuIo,
IPUMEHATH 3HaHUA 00
WU3MEHEHUH KJIMMaTa,
NPUHIUIIBI OEPEXKITUBOTO
MIPOU3BO/ICTBA,

3 PeKTUBHO NEICTBOBATH
B UPE3BBIYANHBIX
CUTYaLMIX

B 00;1acTH 3K0J10r14€CKOro BOCIIUTAHUS:

- c¢(OpPMHUPOBAHHOCTh SKOJOTHUYECKOU KYIBTYPHI,
NOHUMAHUE BIIMSIHUS COLUMAIBbHO-3KOHOMUYECKHX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOAHOU U
COLIMAJbHOM cpefbl, OCO3HaHWE TIJ100aIbHOIrO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

- IUIAHUPOBAaHHWE M OCYLIECTBJIECHUE IEHCTBHU B
OKpY’KalOLled Cpele Ha OCHOBE 3HAHUA Ll
YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

aKTUBHOE HENPUATHE JEUCTBUH, NPUHOCAIINX
BpEJl OKPYKAIOIIEH CPEAE;

- yYMEHHE MPOTHO3UPOBATh HEOJIArONPUATHBIE
HKOJIOTUYECKUE TOCIEICTBUS MPEITPUHUMAEMBbIX
JEWCTBUH, IPEAOTBPAILATH UX;

- pacumpeHue onbITa JIEATENbHOCTH
HKOJIOTUYECKOMN HAIMPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMHA y4eOHo-

MCCIIEIOBATEIIBCKOW, MPOEKTHOM W COLMAIBHOU
JIESITETIbHOCTH;

- copMupoBaTh  TPEICTABIICHUS: 0
XUMHYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POIU
XUMUM B TIO3HAHUU SIBJICHUW TPUPOJBI, B
GbOpMUPOBAHWU MBIIUICHUS W KYJIbTYPBI
JIUYHOCTH, ee (GyHKIIMOHATBHOM
IPaMOTHOCTH, HEOOXOJUMOM Il PEIICHHS
MPAKTUYECKUX 33Jad U DIKOJIOTUYECKHU
000CHOBAaHHOTO  OTHOIICHUS K  CBOEMY
3710pPOBBIO ¥ IPUPOJAHOM CpeELE;

- yMeTh COOJIIoAaTh MpaBUiIa KOJIOTHYECKU
LEeJIecCO00pa3HOro TMOBEIEHUs B OBITY U
TPYIOBOM JIEATEIHLHOCTH B I[EJSX COXPAHECHUS
CBOETO 3/I0POBBS M OKPYKAKOLIEH IPUPOTHOU
Cpelbl, YYUTHIBaTh OIMACHOCTH BO3ACHCTBUS
Ha OKHUBBIE OPraHU3MbI  ONPENIECIICHHBIX
BCIICCTB, IIOHMMAasi CMBICIT  ITOKa3aTels
MPEICIbHON JOMTYCTUMOW KOHIIEHTPAIlUU
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2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJBHOHN

TV CHUTILIAHBI

2.1. O0beM JUCHUIUIMHBI U BUAbI Y4eOHOH padoThI

Bua yueOHoi1 padoThl Oobvem 6
yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl U CHUILINHBI

OCHOBHOE coJep:KkaHue 70

B TOM YHCJIE:

TEOPETUUCCKOE 00yUCHHE 50
PAKTUYECKUE 3aHITHUS 20
IIpodeccuoHaIbHO —OPHEHTHPOBAHHOE COJEPKAHME 6

B TOM YHCJIE:

TEOPETUIECKOE O0yUEHUE 2
NPAKTUYECKUE 3aHATUS 4
1 pepeHInpOBaHHBIN 3a4ET 2
Hroro 78

Hrorosasi arrecranus B popme ar¢dpepeHuMPOBAHHOIO 3a4eTa




2.2. TemaTu4ecKHuil IJIAH U CoAepPKaHMe TUCHUIIINHBI « XUMHUS

Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MpPodeccHoHAIbHO-

HanmeHoBaHue pa3iesioB U . Oobem | @Dopmupyemble

OPHEHTHPOBAHHOE), J1a00PATOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOM
TEM 4acoB KOMIETeHIUH
MOYJIb (IIPY HAJTHYUU)
1 2 3 4

ba3oBblit MoayJIb ¢ TPodecCHOHAIBHO-OPUEHTHPOBAHHBIM COAEPKAHUEM

OCHOBHOE co/Iep:KaHue 70

Pasnen 1.0cHOBBI CTPOEHHS BelleCTBA 8
CoBpeMeHHass MoJielib CTpoeHUsi aroma. CHMBOJMYECKHU SI3bIK  XUMHH.
XUMUYECKUH D3JIEMEHT. JDJEKTpOoHHas KoHQurypamus artoma. Kmaccudukarms
XUMHYECKHX 3JEMEHTOB (S-, P-, d-ameMeHThl). BasieHTHBIE —3JEKTPOHBI. 2
BaneHTHOCTB.
DJIEKTPOHHAsT TPHPOJIAa XUMHUYECKOW CBSI3U. DJICKTPOOTPULATESIBLHOCTh. Buibl
XMUMHYECKOW CBsI3W (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOIHAS) U 5
crocoObl ee 00pa3oBaHuUs.

Tema 1.1.
CrpoeHne aTOMOB XUMHUYECKUX MpakTuyeckoe 3ansTneNel OK 01
SJICMCHTOB 1 IPUPO/A Pemienue 3agaHuii Ha WCIOJNB30BAaHHE XUMHYECKOH CHUMBOJIMKH M Ha3BaHUA
XAMHUHCCKON CBA3H COCTMHEHHH 10 HOMEHKJIATYpe MEXIYyHAPOJHOTO COM03a TEOPETHYECKOH U

NPUKIAJIHON XWMHUU M TPHUBHAJIBHBIX HA3BAaHWH I COCTABJICHUS XUMHUYCCKUX
bopMyT NBYXaTOMHBIX COCTUHEHHUU (OKCHIOB, CYyIb(UIOB, TUAPUAOB U T.I.) U
JPYrUX HEOPTaHMUYECKUX COCAMHEHHUN OT/ICIBHBIX KJIaCCOB.
[IpakTHueckue 3agaHus Ha YCTAHOBJICHHE CBSI3M MEXKAY CTPOSHHEM aTOMOB 2

XUMHUYCCKUX DJIEMCHTOB U IMNEPHUOAUYCCKUM H3MCHCHUCM CBOMCTB XHMHYECKUX
9JICMCHTOB U HX COC,[[I/IHCHI/Iﬁ B COOTBCTCTBHUHU C IIOJOXKCHHUEM Hepno;mqecxoizi
CHUCTCMEI.
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Tema 1.2.
[lepuoauueckuii 3aKOH U
tabmuna J[.1. MenneneeBa

IIpakTyeckoe 3anaTHeNe2

Ilepuoanueckas cucrema xumudeckux siaeMeHToB .M. Menneneea. duznueckuii
cmblca Ilepuoanueckoro 3akona (.M. MenneneeBa. 3akOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB
B COOTBETCTBHHM C TMOJIOKEHUEM XUMHUUYECKOTro »dJjieMeHTa B Ilepmomgmyeckoii
cucreMe. MUpoBO33peHYECKOe U HaydyHOe 3HaueHue Ilepuonnueckoro 3akona /.M.
MenneneeBa. Ilporno3er .M. MenneneeBa. OTKpbITHE HOBBIX XHUMHYECKUX
3JIEMCHTOB.

Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHuM Ha
XapaKTepU3ali0 XUMHUYECKUX JJIEMEHTOB «MeTalinyeckiue / HEeMETAIUTHYCeCKHe
CBOMCTBA, JICKTPOOTPULIATEILHOCTh XMMUUYECKUX JIEMEHTOB B COOTBETCTBUM C UX
AJIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B MIEPHUOJINYECKON CUCTEME XMMHYECKUX
anemenToB .M. Menneneepay

OK 01
OK 02

Pa3znen 2. Xumuueckue peakuuu

10

Tema 2.1
THIIBI XUMHUECKUX PEAKIIUI

Knaccugukarus 1 THIIBI XUMHUUECKUX PEAKINN C yYaCTHEM HEOPTraHHYECKUX
BeniecTB. CocTaBIeHNE yPaBHEHUN PEAKIMI COEIMHEHNUS, PAa3JI0KEHHUS,
3aMelleHus1, oOMeHa.

ypaBHeHI/I}I OKHCJICHHS-BOCCTaHOBICHH. CTeneHb oKuciIeHuss. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlIEHUE U YpaBHHUBAHUEC OKHUCINUTCIIBHO-
BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MCTOIOM 3JICKTPOHHOTO Oananca. OKUCIUTEIHLHO-
BOCCTAHOBUTCIIBHBIC PEAKIINU B IPUPOAC, ITPOU3BOACTBCHHELIX ITPOLECCaAX U
KU3BHCACATCIIBHOCTH OPIraHU3MOB

OK 01
OK 04
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IpakTnueckoe 3ansitueNe3

KonnyecTBeHHBIE OTHOLIEHHS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B
XHMHHU U PacueThl 10 YPaBHEHUSIM XHUMHUYECKHUX peakiuii. Mosib Kak eIMHULIA
KOJIM4ecTBa BenlecTBa. MolsipHas Macca. 3aKOHbI COXPAHEHHSI MAacChl U SHEPTUH.
3akoH ABoraapo. MomspHslil 00beM razoB. OTHOCUTEIbHAS IFIOTHOCTD Ta30B.

PacueTsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKIHA C UCIIOJIb30BaHUEM MacChl, 00beMa 2
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECCTBA.
HccnenoBanue TUIMOB (IO COCTaBY M KOJIMYECTBY MCXOIHBIX M 0Opa3yromuxcs
BEIIECTB) W TPU3HAKOB XMUMHUYECKHX peakuuii. [IpoBeneHue peakmuii MOHHOTO
oOMeHa, orpeielIeHUe Cpeibl BOJHBIX PaCTBOPOB.
Teopus NIEKTPOIUTUIECKOH quccoranui. IOHbI. DIeKTPOIUTHI, HEAIEKTPOIHUTHI 2
Tema 2.2 OK 01
DIeKTPONUTHYECKA Peakiuu noHHOro o6meHa. CoOCTaBleHHME peakiMii MOHHOTO OOMeHa IIyTeM OK 04
JIMCCOLMAINS M MOHHBIN OOMEH | o crapienns nx MOMHBIX | COKpAllleHHBIX MOHHBIX YypaBHeHHH. KucmorHo- )
OCHOBHBIE pEaKINH. 3aJJaHNs Ha COCTABJICHUE HOHHBIX PEaKIINA
Pa3nen 3. Crpoenne u cBoiicTBa HEOPraHMYECKUX BElIECTB 12
[Ipenmer Heopranuueckodl xumuu. Kitaccupukanus HEOPraHMYECKHX BEIECTB.
[Tpoctbie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BELIECTB (OKCHIBL,
THIPOKCUIBI, KHCJIOTBI, COJIM). B3anmMOCBSI3b HEOPTaHWYECKHX  BEIIECTB. 2
Tema 3.1. ArperaTHble COCTOsIHUS BellecTBa. Kpucrannnueckue 1 aMopQHbIe BEIECTBA. OK 01
Knaccugukanus, HoMeHKIaTypa OK 02
Y CTPOEHHUE HEOPTaHUIECKUX
BeIeCTE Tumel  KpPUCTATMUECKMX  PEUIeTOK  (aroMHas, MOJIEKyJsipHas, HOHHas, OK 04
MeTajuimueckasi). 3aBUCHMOCTh (U3MUYECKHUX CBOWCTB BEIIECTBA OT THMA K 2.5
KPUCTANINYECKON pemeTky. 3aBUCUMOCTh XUMHYECKONH aKTMBHOCTHU BEIECTB OT 5

BHJIa XHMMHMYECKOM CBA3M M THUIIA KPUCTALINYECKOM pemieTku. [IpuumHbl
MHOT000pa3usl BELIEeCTB.
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IpakTnyeckoe 3ausitue Ne4

HomeHknaTtypa HEOpraHM4ecKMX BEIECTB: HAa3BAaHUE BEUIECTBA HUCXOAS U3 HX
XUMHUYECKOH (OpMYNBl WM COCTaBIEHHUE XMMHUYECKOW (OpMyIbl HUCXOAS U3
HazBaHMs BenlectBa 1o MexayHapoaHoi (MIOITAK) wunm  tpuBHanbHOU
HOMEHKJIAType.

Pemenne mnpakTHuecKWX 3amaHUl 1o  Kiaccu(UKAnMKM, HOMEHKIAType |
XUMHUYECKUM (opMysiaM HEOPraHMUYECKUX BELIECTB PA3JIMYHBIX KIJIACCOB (yrapHbIN
ra3, yrjiekucibli ra3, aMMHaK, TalleHas U3BECTb, HETalleHas W3BECThb, NUThEBas
cola M JpYrux): Ha3blBaThb M COCTaBIATH (OPMYJIbl XHUMHUYECKHUX BEIIECTB,
OIIPEENATh IPUHAIICKHOCTD K KJIAcCy.

HcTouynuku xumuueckod uHbopManuu (CpeacTB MaccoBOM HH(OpMAINH, CETh
Wutepner u napyrue). Ilouck uHpopmManmu 1O HA3BaHHUAM, HICHTU(UKATOPAM,
CTPYKTYpHBIM (hopmyram

CocraBieHue ypaBHEHMM XMMHUYECKUX PEAKIMM C y4yaCTHEM HPOCTBIX U CIOKHBIX
HEOPraHWYeCKHX BEUIECTB: METAVIOB M HEMETAJUIOB; OKCHJIOB METaJUIOB,
HEMETAUIOB ¥ aM(pOTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX KHCIOT, OCHOBAaHUHU WU
aM(pOTEepHBIX TUAPOKCUIOB;, HEOPraHUYECKUX COJIeH, XapaKTepU3YIOLUMX HX
CBOMCTBA.

PemieHne nNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, IOJyueHHE M 0€30I1aCHOE HCIOJIb30BAHME BAXKHEUIIUMX HEOPraHMYECKHX
BEIIIECTB B OBITY U MPAKTUYECKOH JIeITEbHOCTH YelloBeKa

Nnentudukanuss HEOPraHMYECKUX BELIECTB C HCIOJIb30BaHUEM HX (DU3HKO-
XUMHUYECKHX CBOMICTB, XapaKTEpHbIX KadyeCTBEHHBIX peakuui. KauecTBeHHbIE
peaxiuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS

Tema 3.2.
Duznko-xuMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIECTB

Mertamnbl. OOumue Qu3nyeckue M XUMHUYECKHE CBOMCTBAa MeTauioB. CrocoOsl
NOJy4eHHUsl. 3HaUeHUEe METAJIJIOB U HEMETAJIJIOB B MPUPOJIE U KU3HEASATEIbHOCTH
YenoBeKka U opraHu3mMoB. Kopposusi MeTaioB: BUIBI KOPPO3UH, CITOCOOBI 3aIUThHI
METAJUIOB OT KOPPO3UH.

Hemeramnpl. OOmue ¢puzndeckue U XMMHUYECKHE CBOMCTBA HEMETAIUIOB. TUITHYHBIC
corictBa HemeramioB IV— VII rpynn. Knaccubukamus w HOMEHKIATypa
coeMHEeHUI HeMeTaoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIC

OK 01
OK 02
K 2.5
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XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB (OKCHJIOB,
TUAPOKCUAOB, KHUCIOT, COJEH M Jp.). 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
IIPOCTBIX BEIIECTB, BONOPOAHBIX COEAMHEHNH, BBICIIUX OKCUIOB U TMIPOKCHIOB

Pa3nen 4. Crpoenne u cBoiicTBa 0pranu4ecKux BemecTn

28

Tema 4.1
Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OpraHMYecKuX

BEIIECTB

[losiBneHne n pa3BUTHE OPraHUMYECKON XMMMM Kak Haykd. [Ipeamer opraHnuyeckoin
XUMHH. MECTO ¥ 3HAYEHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHE KAK MOPSAOK COCAUHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH.  OCHOBHBIE  TOJIO)KEHUSI ~ TEOPUHM  XHMHUYECKOTO  CTPOEHHUS
opraHnyeckux coenuHeHuit A.M. BytiepoBa. YriaepoaHblil CKeleT OpraHuyecKon
MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS MOJICKYIL.
N3omepus u u3omepsl.

[Tonsatne o QyHKuMOHANBHON Tpynme. Pamukan. I[lpuHIMNB KiIaccupuKaum
OPraHMYECKUX COEIMHEHUH. MexayHapoqHass HOMEHKJIATypa W IIPUHLUIIBI
HOMEHKJIATypbl OpraHudyeckux coeauHeHuil. Ilonarue o0 azoTconeprkammx
COEJIMHEHUX, OMOJIOIMYeCKH aKTHBHBIX BellecTBaxX (YIJeBOAAX, JKUpax, Oenkax u
Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHUSX (MOHOMEpP, IOJUMEpP, CTPYKTYpHOE
3BEHO)

IIpakTyeckoe 3ansaTue NeS

Homenknarypa opraHuyeckuxX COEAMHEHUH OTIEIbHBIX KJIACCOB (HACHIIIEHHEIE,
HEHACBHIIIICHHBIE U apOMATHUYECKHE YTIIEBOJAOPObI, CIIUPTHI, (DEHOIBI, aabJACTUIbI,
KETOHBI, KapOOHOBBIE KHUCJIOTHI M Ap.) CocTaBlieHHE MOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTAETBHBIX KIACCOB, UCMONB3Ys UX
Ha3BaHUs 110 CUCTEMATUYECKON U TPUBUAIHLHOW HOMEHKIATYpe (3TUJICH, alleTUJICH,
runepud, Gpenon, GopMaabaeTua, YKCyCHas KHCIOTa, TIUIUH).

Pacuetrsr mpocreiimelr  ¢GopMynbl OpraHMYECKONM MOJIEKYJIbl, HCXOIs U3
3JIEMEHTHOT0 cocTaBa (B %).

OK 01
K 2.5

17




Tema 4.2
CBolicTBa OpraHUYECKUX
COETUHEHUN

OU3NKO-XUMUYECKUE CBOICTBA OPraHMYECKUX COEIMHEHUN OTAEIbHBIX KIACCOB
(ocobeHHOCTH KiIacCU(UKAIIMM U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKUI
psaa u obmas popmyna; uzomepus; GpU3NUecKre CBOMCTBA; XMMHUECKHE CBOMCTBA;
CIOCOOBI IIOJyYEHUS):IPEJCIIbHBIE YITIEBOAOPOAbl (AJIKaHbl M IUKJIOAJIKAHBI).
['opeHne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B IPOMBIIIEHHOCTH U
ObiTy. CBOICTBa NPUPOAHBIX YIVIEBOAOPOJIOB, HAXOXKIEHHE B MPUPOAE U
MPUMEHEHUE ATKAHOB.

HenpenenbHble (aIKeHbl, aIKUHBI U aJIKaIUEHbl) 1 apOMAaTUYECKUE YIIIEBOAOPOIBI.
['openue aneTnieHa Kak UCTOUYHHUKA BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBAPKU
U PE3KU METAJJIOB

Kucnopocoaepkanme COSTUHEHUS: CIUPTHI U (DEHOJIBI, KapOOHOBBIC KHCIIOTHI,
AJIbACTUABI U KETOHBI,

Kucnoponcoaepxaiiue coenuHeHus:: 3pupbl, KUPbI, YIIICBOIBI.

[IpakTryeckoe MpUMEHEHHE KHUCIOPOCOACPKAIIMX OPraHUYSCKUX  COCIUHCHUM
(3TUJICHIIIMKOIIA, THLepuHa, ¢eHona, Gpopmanpaeruaa, aneTalabaeruaa, yKCyCHON
KHCJIOTHI). MbIJJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIJIOT. MoIoIIue CBOWCTBA
MBILJIA.

A3zoTrconmepkane — coeAMHEHHsS ~ (aMHHBI M AMHHOKHCIOTBHI,  OCJKH).
BBICOKOMOJIEKYISIPHBIE COSTMHECHUS (CHHTETUYCCKUE W OMOJIOTHYECKU-aKTHBHBIC).
Mounomep, monumMep, CTpykTypHoe 3BeHo. [lonumMepu3anus dTHiIeHa Kak OCHOBHOE
HAIpPaBJICHUE €TO UCTIOIH30BaAHUSI.

['eHeTHYeCKas CBSI3b MEXTY KJIacCaMH OPTaHUYECKUX COCTUHEHUM

IIpakTyeckoe 3ansaTue Ne6
CBoiicTBa OpraHNYECKUX COETMHEHUH OTAENIbHBIX KJIACCOB (TpUBHAIbHAS U

MEXyHapo Has HOMEHKIIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOObI MOTyUeHUs] ):
npeiebHbIe (AJIKaHbl U LUKIIOAIKAHBI), HENPeeIbHbIE (aJIKEHBI, aTKUHBI,
aJIKaJIMEeHbI) U apOMaTHYECKHE YTIIEBOIOPOAbI, CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE
KHUCIIOTHI ¥ 3(UPBI, AJIbAETU/IBI U KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE CO€AMHEHMUS.

OK 01
OK 02
OK 04
IIK 2.5
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IpakTnyeckoe 3ansitue Ne7

CocraBineHue cxeM peakuuil (B TOM YHCIE€ IO MPEAJIOKEHHBIM IENOYKaM
IpPEBpAlliCHUH), XapaKTepU3YIOIMX XHMHUYECKHE CBOMCTBa  OpraHMYECKUX
COCMHEHUN OTIENBHBIX KIJIACCOB, CHOCOOBI WX TOJYYEHHUS U Ha3BaHUE
OPraHMYECKUX  COCIMHEHUHM IO  TPUBHAIBHOM  WJIM  MEXAYHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYype.

3a/laHus HA COCTaBJIIEHUE YPABHEHUN XUMUUYECKUX pEaKLUil C ydacTueM

OpraHN4Y€CKUX BCIICCTB HA OCHOBAHMHU UX COCTaBa U CTPOCHUA
HonyquI/Ie OTWJICHA W HU3YYCHHE €TI0 CBOJCTB. MOI[CJ'II/IPOBEIHI/IG MOJICKYIT H
XUMHUYCCKUX npeBpameHI/Iﬁ Ha IpuMEPE dTaHa, 3TUIICHA, allCTUIJICHA U IP.

Tema 4.3
Wnentudukaiuys opraHndecKux
BEIIECTB, UX 3HAUECHUE U
MpUMEHEHUEe B OBITOBOU U
MIPOU3BOJICTBEHHOU
JIEeATEILHOCTH YeJIOBEKA

buooprannueckue coenunenus. Ilpumenenune u OGuonoruyeckas poiib yrieBOJIOB.
OKuCJIeHHE YTJIEBOJIOB — WCTOYHUK OJHEPrUU KHUBBIX Opranu3dmMoB. Obmactu
NPUMEHEHHUS aMHUHOKHCIIOT. [IpeBpaieHus O€lIKOB THIM B  OpPraHU3ME.
buonornueckne QyHkuuu OenkoB. buonmormdeckue QyHKIUH KUPOB. Pomb
OpraHWYECKON XMMHUH B PEIICHUH MPOOJIEM MUIIEBON 0€30IIaCHOCTH

Posb oprannueckoil XuMuM B pelIeHUH MPoOJIeM IHEPreTUUECKO Oe30MacHOCTH, B
pasBUTHM MEIULMHBI, CO3JAHUU HOBBIX MaTEpUaIOB, HOBBIX MCTOYHHKOB 3HEPTUU
(anmpTEepHATUBHbIE MCTOYHUKHM dHepruu). OnacHOCTb BO3JEHCTBUS Ha JKUBBIE
OpraHu3Mbl OPraHUYECKHX BEIIECTB OTJENBHBIX KJIacCOB (YTJIEBOAOPO/bI, CIIUPTHI,
(eHOIbI, XJIOPOPraHnYeCKUEe MPOU3BOAHBIE, AJIBJIETU/IBI U JIP.), CMBICI MTOKa3aTems
IIPEJIENbHO JOMYCTUMOM KOHIIEHTPALNH

IIpakTuyeckoe 3ansiTue Ne8

Nnentudukanuss OpraHUYeCKUX COSIUHEHHM OTIENbHBIX KIAcCOB (Ha MpHuMepe
aNbJIEeTUI0B, KpaxMaja, YKCYCHOW KHUCIIOThI, OEJIKOB U T.II.) C UCIIOJIB30BAHUEM HUX
(GU3UKO-XMMHUYECKUX  CBOMCTB W  XapaKTepHBIX KA4YeCTBEHHBIX  peaKIUu.
Henatypanust 6enka npu HarpeBaHuu. L[BeTHbIe peakiuu OenkoB. Bo3HUKHOBEHME
AQHAJMTUYECKOTO CUTHAJIA C TOYKH 3PEHUSI XUMUYECKUX MPOLIECCOB MPU MPOTEKAHUU
KAueCTBEHHOW pEeaKIMH, MO3BOJISIOMIEH WACHTU(UUIMPOBATh MPEJIOKEHHbIE
OpraHMYECKHE BEUIECTBA

OK 01
OK 02
OK 04
K 2.5
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Pa3nen 5. Kunernueckue v TepMoIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PeaKIuii

Tema 5.1

CKOpOCTh XMMHUYECKUX PEaAKIIHH.

XHUMHYECKOE PaBHOBCCHEC

CKOpPOCTh peakiu, €€ 3aBHUCUMOCTh OT pa3IM4YHBIX (AKTOPOB: MPHUPOJIBI
pearupyromux BEIIECTB, KOHLCHTPAMU PEarupyrollnuxX BEILECTB, TEMIIEpAaTypsl U
IUIOINAAN PEAKIIMOHHON MOBEpXHOCTH. TemoBbie 3(p(PEeKThl XUMUUECKUX PEaKIIHA.
DK30- U DHIOTEPMUYECKUE, PEAKLIHUH.

OOpatuMoCTh peakiuii. XMMHUYECKOE PAaBHOBECHE U €0 CMEIIEHUE TO0]T ICHCTBUEM
pa3auYHbIX (aKTOpOB (KOHIEHTPAIUS PEArcHTOB WJIM TPOAYKTOB PEaKIIHH,
JaBJeHHe, TemrepaTypa) JUIsl CO3JaHUS ONTHUMAIbHBIX YCIOBUH MPOTEKAHUS
xuMuyeckux npoueccon. [Ipunnun Jle Hlarense

IpakTnyeckoe 3ansitue Ne9

Pemenne nmpakTUKO-OpUEHTHPOBAHHBIX 33aJJaHUN Ha aHAIN3 (AKTOPOB, BIHSIOIINX
Ha U3MEHEHUE CKOPOCTH XHMHUYECKOW peakLUHH, B T.4. C MO3ULUN IKOJOTMYECKH
11e1ec000pa3HOro TOBEJIEHUST B OBITY M TPYNOBOM JAEATEIBHOCTH B LEJAX
COXPaHEHHMsI CBOETO 3J0POBbs U OKPYKAIOUIEH IPUPOJHON CPEIBL.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa NPUMEHEHHE npuHouna Jle-
[MaTtenbe a1 HAXOKIEHUS HAIPABJICHHUS CMEILEHUS PAaBHOBECUS XUMHYECKON
peaxkuuu 1 aHaiau3 (GakTopoB, BIUSIOMIUX Ha CMEUIEHHE XUMUYECKOI0 PaBHOBECHS

OK 01
OK 02
I1IK 2.5

Pa3gen 6. Pacreopsl

Tema 6.1

IlonsTre o pacTBOpax

PacTtBopenne kak  (Qusuko-xumuueckuii  mpouecc.  PactBoprl.  CriocoObl
IPUTOTOBIIEHUsST pacTBOpoB. PacTtBopuMocTh. MaccoBast 110711 pacTBOPEHHOIO
BemecTBa. CMBICT TOKaszaTessl MPENeNbHO JOMYCTHMOM KOHIIEHTPAlMd W €ro
UCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKOM 0€301MacHOCTH.

[IpaBmiia SKOJOTHYECKH I€IeCO00pa3HOro TOBENEHUsT B OBITY M TPYIOBOMH
JIESTEIIBHOCTH B LIESAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPY)KAIOIIEH NMPUPOIHON
Cp€Aabl; OITACHOCTH BOSH@fICTBI/ISI Ha JXUBBIC OPraHU3MbI OIIPEACIICHHBIX BEIICCTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX pPACUETHBIX 3aJaHUN Ha PacTBOPHI,
HCIIOJIB3YCMbBIC B OBITOBOH U HpOHSBO)ICTBGHHOfI ACATCIBHOCTHU YCJIOBEKaA

OK 01
OK 02
OK 07
[K 2.5
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IIpakTnyeckoe 3ansitue NelQ

[TpuroToBneHne pacTBOPOB 3aAAHHOMN (MAacCOBOM, %) KOHIICHTpAIUH (C TIPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBJIEHHE PACTBOPOB

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

Pa3nen 7. Xumus B ObITY M NPOU3BOACTBEHHOM JeATEILHOCTH YeJ0BeKa

Tema 7.1
XuMmus B ObITY U
IIPOM3BO/ICTBEHHOM
JeSITEIbHOCTH YEJIOBEKa

Hogeiiimme gocTHXEHUST XUMUYECKOM HAYKM W XMMHYECKON TexHoJoruu. Pomb
XUMHH B  OOECHEYCHHWH DKOJOTUYECCKOW, DHEPreTUYECKOW W  THIIEBOM
0e30MmacHOCTH, pa3BUTHH MeAWIMHBI. [IpaBuia moucka W aHamu3a XUMHUYECKOM
uHpOpMallMM W3 Ppa3IMYHbBIX HMCTOYHMKOB (Hay4yHas M  y4yeOHO-Hay4yHas
JIuTepaTypa, CpeAcTBa MaccoBoii nHGopmanuu, cetb UHTepHeT)

HpaxkTuyeckoe 3ansitue Nell

[louck m aHamu3 KeMcOoB O MPUMEHEHHWU XMMHMUYECKHX BELIECTB M TEXHOJOTHHA C
yugeToM Oynymed NpoPecCHOHANBHONW JEATeIPHOCTH TI0 TEeMaM: BaKHEHIMe
CTPOUTEINIbHBIE MaTepHuallbl, KOHCTPYKLIMOHHBIE MaTepUalibl, KPackKu, CTEKIIO,
KepaMHKa, MaTepUaJIbl JJI JICKTPOHUKU, HAHOMATEPHAJIbI, TEKCTUIILHBIE BOJIOKHA,
WUCTOYHUKU SHEPTUU, OPraHWYeCKue M MHUHEpalbHbIE yIO0OpEeHHs, JIeKapCTBEHHBIC
BEIECTBA, OBITOBAST XUMHSL.

IpakTuyeckoe 3anaTue Nel2
3amuTta: [IpencraBnenue pe3yabTaToOB pelIeHHs KeHcoB B ¢opMe MUHU-AOKIAAA C
Mpe3eHTaluen

OK 01
OK 02
OK 04
OK 07
K 2.5

JAudpdepeHunpoBaHHbIi 3a4yeT

UTOro

78
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3. YCJIOBUSA PEAJINBALIMU ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

3.1. TpebGoBanusi K MUHMMAJILHOMY MATEPHATBLHO-TEXHUYECKOMY
odecrneYeHu 0

Peanuzanmst mporpaMMbl TUCITUTUIMHBI TpeOyeT HaIU4Hs y4eOHOTO KaOuHeTa
«XuMus» |/ ya9eOHON XUMHYECKOU JTaOOpaTOPHUH.
Oo0OopynoBanue y4eOHOTro KaOUHeTAa:
- IOCAI0YHBIC MECTa M0 KOJUYECTBY 00YUaIOIINXCS;
- pabodee MecTo IpernoaBaTers;
- JIOCKa KJIacCcHas
- y4eOHO-METOIMYECKOE 00ECTIEUEHNUE;
- KOMIUIEKT Yy4e€OHO-HAIJISAHBIX MOCOOMM MO MUCHUIUIMHE «XUMUS» (CTEHBI,
CXEMbl, TaOJWIIbl, OMNOPHBIC KOHCIEKThl, Yy4eOHBbIE TMMOCOOUs, CIPABOYHBIC
Matepuanbl, Ha0Opbhl  IIAPOCTEPKHEBBIX  MOJEIEH  MOJIEKYJ,  MOJIeNHn
KPUCTAUINYECKUX PEIIETOK, KOJUICKIIMM IMPOCTBIX M CIOKHBIX BEIIESCTB HW/HIIA
KOJUICKIIMN TTOJUMEPOB; KOJUIEKIIHS TOPHBIX MIOPOJ H MHHEPAJIOB);
- Habop moCy 11, 000PYI0BaHUS U PEAKTHUBOB JIJIs1 JEMOHCTPAIMOHHOTO
AKCTIEPUMEHTA U JJA00PATOPHBIX OIBITOB.
TexHuveckue cpeacTsa 00y4eHus :
- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHUS 3BYKa;
- IPUHTED;
- MyJIbTUMEUA-TIPOCKTOD;
- DKpaH

3.2. UudopmanuonHoe odecneuyeHue oOyuyenusi. Ilepeuenr pexomeHnayeMbix
yueOHbIX u3a1aHuil, UHTEepHeT-pecypcoB, JOMOJHUTEIbHON JUTEPATYPbI

J1st 00y4arommxcst
1.A¢unorenona 1.B.
XuMusi: yueOHHUK U MPAKTUKYM JJIsl CPEeTHEro MpoeCCHOHAIBLHOTO
obpazopanus/1.B.A¢unorenona,J1.B.badbkos,B. A .ITonkoB — 2¢ u3x.,-ucnp. U
nor.- Mocksa: M3gatensctBo FOpaiit, 2025. - 291c¢
Pesxxum noctyna: https://urait.ru/viewer/himiya-513807#page/5

st npenogaBaresen

Konctutymuss  Poccuiickori  ®enepanuu  (MpuHSATA  BCEHAPOIHBIM
rojjocoBanrem 12.12.1993) (¢ ydeTomM moOmpaBOK, BHECEHHBIX (elepaabHbIMU
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KOHCTUTYIIMOHHamMu 3akoHamu P® o mnomnpaBkax k Koncrturynum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PO. — 2009. — Ne 4. —
Cr. 445.

®enepanpHblii 3akoH 0T 29.12. 2012 No 273-®3 (B pen. denepanbHbIX
3ak0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-d3, ¢ u3M., BHeceHHbIMU DenepanbHBIM 3aKOHOM OT
04.06.2014 Ne 145-03) «O06 obpazoBanuu B Poccuiickoit @eaepannm.

[Ipukaz MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH
(denepanbHOrO TrOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTAaHJApTa CPEIHEro
(mosHOTO) OOIIEro oOpa3zoBaHus» (3apeructpupoBan B Muntocte PO 07.06.2012
Ne 24480.

[Ipuka3z Munobpnayku Poccuum ot 29.12.2014 No 1645 «O BHeceHuu
u3MeHeHuii B IIpuka3 MunucrepctBa oOpa3oBaHuss W Hayku Poccuiickoi
@®enepanuun ot 17.05.2012 Ne 413 "O6 yrBepxkiaeHun ¢eaepanabHOTo
rOCyJIapCTBEHHOI'O O00pPa30BaTENBbHOIO CTaHAAapTa CpenHEro (MOJHOro) OOIIero
oOpa3oBaHus"».

[Tucemo JlemapTamMeHTa rocyJapCTBEHHOW MOJMTHKU B cepe MOArOTOBKH
pabounx kaapoB u J[I[IO Mwunoopuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu o OpraHu3aluy MOJy4YeHHUs cpelHero oduiero oOpa3oBaHHs B
npenaesnax OCBOCHUs] 00pa30BaTENIbHBIX MPOrpaMM CPEAHEro MpOoQecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEr0 OOpa3oBaHUs C YYETOM TpeOOBaHUM
dbeneparbHBIX TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAAPTOB MU IMOJTy4aeMOU
npodeccuu WM CrenruagsbHOCTH CPETHEr0 MPOPECCHOHATIEHOTO 00pa30BaHUS.


http://www.ttgt.org/
http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://resh.edu.ru/

I[OHO.]'IHI/ITCJILHLIC HCTOYHUKH

1.Pocun 1.B., Xumus. Y4eOHUK U 3aJaUHHK TSI CPEHETO TPO(PECCHOHATEHOTO
obpazoBanus/ 1.B.Pocun,JI./[. Tomuna, C.H.ConoBbeB - MockBa: M3naTeascTBO
FOpaiit, 2025. - 420c

Pexxum moctyna: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-
512022#page/5
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4.

KOHTPOJIb n

OIIEHKA

PE3YJBTATOB

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposib u oOlLlEHKa pe3yJlbTaTOB OCBOEHUS 00IIe00pa30BaTEILHOM

AUCHUIIIIMHBI PACKPBIBACTCA YCPE3 AUCHUIIIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha ¢opMUpOBaHHE OOLMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM CoZepKaHns yueOHOro Marepuania

Oo0mras / Pazngen / Tema THun oeHOYHBIX
npodeccuoHaIbHAA MeponpusTuii
KOMIIETEHIHU S

OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2

OK 02 Tema 1.2 Tema 3.2 TectupoBanue

OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrlnonHeHNEe MpaKTHYECKUX
Tema 4.3, Tema5.1 ,Tema 6.1 3aJaHui

OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, Tema5.1,
Tema 6.1

OK 04 Tema 4.2, Tema 4.3,

OK 07 Tema 6.1, Tema 7.1

OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, | Pemenne 3amgau
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1

OK 02 Tema 3.2, Tema 4.2, Tema 6.1

OK 04 Tema 2.1, Tema 2.2, Tema 4.2,

OK 07 Tema 6.1

OK 1,0K 2, 0K 4, Tema 7.1 Brimonnenue W 3amura
OK 07, TIK 2.5 KEeMCOoB
OK 1,0K 2, 0K 4, Pasmen 1 Pasmen 2 Pasmen 3 Pasmen 4, | AuddepenunpoBaHHbIit
IIK 2.5 Pazgen 5 Paszen 6 3a4eTr
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