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PeLieH3eHT (BHy TPEHHMIA):
Bacunbesa C.E., 3amecTutenb gupekropa no YP Bomkckoro gmnmana ®re0Y BO «MIMTY»
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Musbaxosa C.A., 3aB.y4ebHoI YyacTbto FBMOY Pecny6imkun Mapuii 3n «BATT»
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1. AHHOTAIUA

Pabouas nporpamma y4ueOHoii nucturuinabl bJ[.09 Xumus siBnsieTcst 4aCThO MPOrpaMMbl
MOATOTOBKH CHELUATNUCTOB CPEIHEro 3BeHa Mo cnenuanbHOCTH 15.02.17 MoHTaX, TEXHUYECKOE
o0cCITy’KMBaHHUE, SKCIUTyaTallis] M PEMOHT MPOMBIILIIEHHOTO 000py1oBaHus (TI0 OTPACISIM).

JlucuumuinHa  sBAsieTcss NPOQMIBHOW M OTHOCHTCS K O0Ieo0pa3oBaTeNIbHOMY LIUKIIY,
COOTBETCTBUH ¢ PekOMeHIaIMsIMI 110 OpraHU3aLUU TOJYYEHUs] CpefHero odmero oOpa3oBaHus B
npezaenax OCBOSHHsI 00pa30BaTENbHBIX MPOTrPaMM CPEIHEro MpodecCHOHAIBPHOrO 00pa3OBaHMs HA
6a3e OcHOBHOro o0Imero obpaszoBaHHs C y4eToM TpeOoBaHWH (enepaibHBIX T'OCYAapPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHAAPTOB M IOJNy4aeMOH mpodecCHH WM CHEUHAIbHOCTH CPEIHEro
npodeccuoHanbHOro odpasoBaHus (MUcbMoO JlemapTaMeHTa rocydapCTBEHHOH MONUTHKU B chepe
noaroroBku padounmx kanpoB u IO MunobGpuayku Poccum ot 17.03.2015 Ne 06-259).
[Ipumepnoii paboueii mporpammbl  00IIEOOPa30BATELHON — AUCHUIUTUHBL  «XUMHS» IS
npodeccHOHaIbHBIX ~ 00pa30BaTENbHBIX  OpPraHM3aLWH, PACcCMOTPEHHOH Ha  3aceJaHHd
[Tenaroruueckoro cosera @I'BOY HPIIO (Ilporokonm Nel3 or 29 centsibps 2022 1) u
yTBep:KIeHHOH Ha 3acenaHun CoBeTa Mo OLIEHKE COAEPIKaHUS M KadeCTBa MPUMEPHBIX Padoumx
nporpaMM  00meo0pa3oBaTeNbHOIO M COLHMAJbHO-TYMaHHTAPHOIO  IIUKJIOB  CPEOHEro
npodeccronanabroro obpazosanus (IIporoxon Nel4 ot 30 HosiOpst 2022r.).

Ienu AUCUMIIINHBL

* @opMUpOBaHHE y CTYIEHTOB MPEICTABIEHUS O XHMHUYECKOH COCTaBISIOIIEH €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpPa KaK OCHOBBI NMPHHATHS PELICHWH B JKU3HEHHBIX M NPOU3BOACTBEHHBIX
CUTYyalHsIX, OTBETCTBEHHOI'O MIOBEACHUS B IIPUPOIHOM Cpere.

OO0muii obbeM yueOHOW Harpy3kd IO MAUCHHUIUIMHE cocTaBisier 70 4acoB, Harpyska BO
B3aUMOJICUCTBUU C NIPENOAABaTENeM COCTaBIsIeT 68 vaca.

CopeprxaHue TUCLUIUIMHBI BKJIIOYAET U3yUeHUE CIENYIOIHX TEM:

Paznen 1.OcHOBBI CTpOEHUS BEIIECTBA

Paznen 2. XuMmuueckue peakuuu

Paznen 3.Ctpoenue u cBOIMCTBa HEOPraHUUECKHUX BEILECTB

Pasnen 4. CtpoeHue 1 CBONCTBA OPraHMUYECKUX BEIEeCTB

Paspgen 5. Kunerudeckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTU IPOTEKAHMsI XMMHUYECKHX
peaKkLuii

Paznen 6.Pactopel

Paznen 7. Xumust B ObITYy 1 IPOM3BOACTBEHHON NESITEIHBHOCTH YEJIOBEKA

Texymuii KOHTPOJb MPOBOAUTCS B (opme HAOMIONEHUS, OLEHKH TMPABHJIBHOCTH BBITIOJHEHHS
TECTOBBIX 33JTaHUN U MPAKTUYECKUX padoT.
dopma mpoMesKyTOUHOH arrecTaru — nuddepeHIMPOBaHHbIN 3a4eT.



2. OBIIAA XAPAKTEPUCTUKA YUYEBHOU JUCIHUILTAHBI

2.1. Mecto aucUMIJIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHELHAJTHCTOB CpeJHero
3BEeHA: NUCIUILINHA SIBJIIETCSI 0a30BOM U OTHOCUTCS K 0011€00pa3oBaTEIbHOMY LUK,

2.2. lleab 1 niiaHMpyeMBble pe3yabTAThI OCBOEGHHS AUCHHUIIHHDI:

YuebHast qucuuminHa « XUMUSD» OPHEHTUPOBAHA HA CIEAYIOLINE IEJTH:

- ®opMupoBaHHe y CTYAEHTOB MPEACTaBICHHs] O XUMHUYECKON COCTaBJIAIOIEH €CTECTBEHHO-
HAYYHOH KapTUHBI MHpPa KaK OCHOBBI NMPHHATHS PELICHWH B JKU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTyaLUsAX, OTBETCTBEHHOIO NOBE/IEHUs B IPUPOAHON cpejie.

3apaum AUCUUNJIMHBI:

1) chopmupoBarb NMOHMMaHHE 3aKOHOMEPHOCTEH MNPOTEKAHHUs] XUMHUYECKHUX IPOLIECCOB U
SBJIEHUN B OKPY’KalOIlEeW cpeae, LEJOCTHOM HAy4YHOH KAapTHHBI MHPA, B3aUMOCBSI3HM U
B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTb YMEHHs COCTaBISATH (POPMYJIBI HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB,
ypaBHEHMsS] XHUMHUYECKHX PEaKLHi, OOBACHATH WX CMBICH, WHTEPIPETHPOBATH pPE3YJIbTAThI
XHUMHYECKHUX KCIEPUMEHTOB,

3) chopmMupoBaTh HABBIKM MNPOBEACHUS MPOCTEHIINX XHUMHYECKHX HKCHEPUMEHTAIbHBIX
HCCIIEIOBAHMH C COOM0IEeHNEeM TpaBuIl Oe30macHoro odpaimeHust ¢ BeecTBaMy U JJabOpaTOPHbIM
obopynoBaHueM,

4) pa3BUTb YMEHHsI HCIIONB30BaTh MH(POPMALMIO XUMHYECKOTO XapakTepa W3 pa3IUIHbIX
HNCTOYHUKOB,;

5) copmMupoBaTE YMEHHS MPOTHO3UPOBATH MTOCIEICTBUS CBOSH NEATENBHOCTH U XUMHUYECKUX
NPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHUMAHKUE 3HAYMMOCTH JOCTHIKCHUNM XUMUYECKOW HAYKHU U TEXHOJOTHH
1T Pa3BUTHSL COLMAIBHON U TIPOU3BOJCTBEHHOM cep.

OcBoenne conep:kaHus y4ueOHOW NUCHMIUIUHBI «XUMHUsT» 00€CeUuBaeT IOCTIKEHUE
CTYACHTaMH CJIEOYIOIINX PEe3yJIbTaTOB OOyUEHUs:



Kog n
HavMeHOBaHWe

hopMmpPyeMbIX
KOMMETEHLMIA

OK 01.
Bbi6upaTtb
Crnoco6sl
peLleHns 3agau
npoeccnoHan
bHOW
[eAaTe/IbHOCTH
NPUMEHUTENbH
0 K pa3/IM4HbIM
KOHTEKCTaM

MnaHnpyeMble pe3ynbTaTbl 0CBOEHUS! AUCLUMNVHBI

O6Lme

B yacTu TpyaoBoro BoCnuTaHUs:
- TOTOBHOCTb K Tpydy, OCO3HaHWE LEeHHOCTU
MacTepcTBa, TPYyAoooue;

- TOTOBHOCTb K  aKTMBHOW  [eATe/IbHOCTM
TEXHOM0rNYECKOW 7 coupanbHoM
Hanpas/IEHHOCTW,  CMOCOGHOCTb  MHULMMPOBATS,
NnnaHMpoBaTb W  CaMOCTOATE/IbHO  BbIMO/HATH
TaKyH [esATe/IbHOCTb;

- NHTEpec K pasINYHbIM cthepam
NPOeCCMOHANIbHON [eATeNIbHOCTH,

OBnageHne  yHMBEpPCaIbHbIMA  Yy4YeOHbIMU

no3HaBaTe/IbHbIMU 1eACTBUSIMU:
a) 6a3oBble NOrMyeckue eicTBus:

- CaMOCTOSATE/IbHO (hopMynMpoBaTh "
aKTyanu3upoBaTb MNpoGMeEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLUECTBEHHbI MPU3HAK WK
OCHOBaHWS ANl CPaBHEHWs,, Knaccumkauum wu
0606LLEeHNS;

- onpegenaTb UENN  AesaTeNbHOCTY,
napameTpbl 1 KPUTEPUN UX AOCTUXKEHUS;
- BbISIBNATb 3aKOHOMEPHOCTU M NPOTUBOPEYNst B
paccMaTpUBaeMbIX SBEHUSIX;

- BHOCUTb  KOPPEKTMBbI B  [IeATENbHOCTb,
OLeHMBaTb COOTBETCTBME PE3YNbTAaTOB  LIENSM,
OLiEHMBATb PUCKWN MOCNEACTBUI AESTENbHOCTY;

- pa3BMBaTh KpeaTUBHOE MbILLNEHME MPU PELLEHNN
YKM3HEHHbIX NPo6eM

6) 6a3oBble UccnegoBaTeNbCKUE AENCTBUS:

- BMafeTb HaBblKaMy Y4e6GHO-MCCNea0BaTeIbCKO

3afaBaTb

AuncumnnnHapHble

- BMageTb  CUCTEMOM  XMMMWYECKUX  3HaHWA, KOTOpasi  BK/HOYaeT:
OCHOBOMOMaratoLme MoHATUA (XMMUYECKNIA 3NEMEHT, aTOM, 3M1EKTPOHHas
060/104Ka aToMa, S-, p-, d-3NeKTPOHHbIE OpOUTaNM aTOMOB, MOH, MOJMIEKYNa,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEMEHb OKWCIEHUS, XMMUYECKas
CBA3b, MOJSIb, MOSIAPHAA Macca, MOJSPHbIA 06BLEM, YrNepoAHbIA CKeneT,
(hyHKUMOHaNbHas rpynna, pagukan, WU30Mepusi, M30Mepbl, FOMOOrMYECKNiA
psg, rOMONOrK, YrneBofopobl, KACMOPOA- M a30TcofepKallye CoefuHeHus,
OMONOrMYecKN aKTMBHbIE BellecTBa (YrneBoAbl, XXupbl, GenKu), MOHOMEP,
non“Mep, CTPYKTYPHOE  3BEHO,  BbICOKOMOMEKYNSAPHbIE  COeAMHEHWS,
KpUCTaN/IMYecKas pelleTKa, TUMbl XUMUYECKMX peakuuii (OKUCAMTENbHO-
BOCCTAHOBUTE/bHbIE, 3K30-M IHAOTEPMUYECKME, pPeakum MOHHOro 06MeHa),
pacTBOp, 3MEKTPONNTbI, HEINEKTPONTBI, 3NEKTPONMTUYECKAS AuccoLMaums,
OKMC/INTEb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKOW peakuun, XMMUYECKOoe
paBHOBECME), TEOPMM W 3aKOHbl (TEOPMSi  XMMWYECKOTO  CTPOEeHMS
opraHuyeckmx BewectB A.M. byTneposa, Teopus 3MEKTPOUTUYECKON
auccoumauynm, nepuoanyeckuii 3akoH .. MeHgeneesa, 3aKOH COXpaHEHWS
Maccbl), 3aKOHOMEPHOCTW, CUMBO/IMYECKUI A3bIK XUMUM, (PAKTONMOrMYECKNME
CBe/leHNs1 O CBOWCTBaX, COCTaBe, MOMyYeHNN 1 6e30MacHOM MCNO/b30BaHNM
BaKHEMLWNX HEeopraHMYeckKMx W OpraHUYeCKMX BELECTB B ObITy K
MPaKTUYECKON AeATeNIbHOCTU YE/IOBEKa,;

- YMeTb BbIAB/NATb XapaKTepHble MPU3HaKM W B3aMMOCBSA3b M3YUYEHHbIX
MOHSTWIA, MPUMEHSATL COOTBETCTBYHOLLME MOHATUSA NP OMUCAHNMN CTPOEHUS U
CBOWCTB HEOpPraHMYecKMx W OpraHUYeckmx BeLEeCTB WM UX MPeBPaLLEHWi;

BbISIBNATb  B3aMIMOCBA3b ~ XMMMWYECKMX  3HAHWA  C  MOHATUAMKU 1
NPeLCTaBNeHNAMMN APYruX eCTeCTBEHHOHAYYHbIX NPeAMETOB;

- yMeTb  WCNOMb30BaTb  HAVMEHOBAHWS  XMMWYECKUX  COEAMHEHMWIA
MEX/YHapo4HOro CoK3a TeOpeTUYeCKOm W MPUKNagHON XUMUX 1

TPUBMaNbHbIE Ha3BaHUSA BaXKHEWLLIMX BELLECTB (3TWU/EH, aueTUEH, TIMLEPUH,
(beHON, popmanbherng, YKCycHast KWCMOTa, [AUMH, YrapHblA  ras,
YINeKUCbIA a3, aMMuak, ralleHas M3BecTb, HeralleHas WM3BeCTb, MUTbeBas



u MPOEKTHOMN TESITENLHOCTH, HaBBIKAMH
paspelieHus mpooem;

- BBIIBIISATH MPUYHHHO-CIEICTBEHHBIE CBSI3U U
aKTyaJIn3MPOBATh 3a/1a4y, BBIABUIATH THIIOTE3Y €€
peleHus, HAXOIUTh apryMeEHTbI TUIST
IOKA3aTeIbCTBA CBOMX VTBEP)KIEHHH, 3aqaBaTh
napameTpbl U KPUTEPUU PEIIEHUS,

- QHAJIM3MPOBATH IOJYYEHHBIE B XOHE PELICHUS
3aMa4l Pe3yNbTaThl, KPUTHYECKU OIEHHBATH HX
IOCTOBEPHOCTh, IIPOrHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHHS B MO3HABATEILHYIO M
MPAKTHYECKYIO 00JIaCTH KU3HEAESI TEIbHOCTH,

- yMEThb UHTETPUPOBATHL 3HAHMS W3 Pa3HBIX
MPEeIMETHBIX 00acTel;

- BBIIBUIaTb  HOBbIE  HJIEMH,
OpPHUTHMHAJIbHBIE TTOJIXO/IbI U PEIIEHUS,
- CIOCOOHOCTD MX UCIOJIb30BaHUS B
MO3HABATEJILHON U COLIMAIBHON MPAKTHUKE

npeniaraTh

cola W APYrux), COCTaBJIATH (POPMYJIbI HEOPTaHUYECKUX W OPTaHUYECKHX
BCIICCTB, YpPaBHCHUA XHUMHUYCCKUX peaKLIPIfI, O6’b$ICH$ITb HUX CMBICI,
NOATBCPKAATH XaPaKTEPHBIC XUMHUUYCCKUEC CBOICTBa BCIICCTB
COOTBETCTBYHOILIUMU SKCIEPUMEHTAMU U 3alMUCAMUA ypaBHeHI/Iﬁ XUMHWYECCKUX
peaKkLuii,

- YMETb YCTAaHABJIWBATb NPUHAIJIC)KHOCTb H3YUCHHBIX HCOPTAHUYCCKUX U
OpPTaHU4YCCKUX BCIICCTB K OMPEACICHHBIM KjlaCCaM U I'pyImam COe,[[I/IHeHI/II\/'Ij
XapakKTepu3oBaTb UX COCTaB U Ba’KHEUIIINE CBOﬁCTBa; OonpeacIATb BUIAbI
XUMUYECKUX CBs3ell (KOBaJICHTHAs, MOHHAS, METAJJINYeCKas, BOAOPOIHAS),
TUIIBI KPUCTAJUIMYICCKUX PCIICTOK BEIICCTB, KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHUYCCKUEC
peakuuy,

- chopMUPOBaTL MPEACTABIEHUS. O XUMHYECKOHW  COCTaBISIOIIEH
eCTeCTBeHHOHay‘{HOfI KapTHUHBI MHUpaA, POJU XUMHHU B IIO3HAHUU SIBJIEHUU
npupoabl, B (POPMHPOBAHWH MBIIUICHUS M KYJIBTYPbl JIMYHOCTH, €e
(YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl PEIIEHHs MPAKTUIECKIX
3a/1a4 M DKOJOTHYeCKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3I0POBBIO W
MIPUPOAHOI Cpene,

- YyMeTb MPOBOIUTH PAaCcUEThl IO XUMHYECKUM (POpMysnaM U YpaBHEHUSIM
XUMHUYCCKUX peaKLII/Iﬁ C UCITOJIB30BAHUECM (I)I/ISI/ILIGCKI/IX BCJIMYHMH,
XaPaKTEPU3YIOIINX BEIIEeCTBA ¢ KOJMYECTBEHHOW CTOPOHBI. MacChl, o0bemMa
(HOpMaNlbHBIE YCIIOBHWSI) Ta30B, KOJUYECTBA BEIIECTBA, HCIOIb30BATh
CUCTEMHBIC XUMHWYCCKUE 3HAHUA OJIsI NPHUHATUA peLHeHI/Iﬁ B KOHKPECTHBIX
KHU3HCHHLIX CUTYAIMAX, CBA3aHHBIX C BCIICCTBAMUY U UX IIPUMCHCHUCM

OK 02.
Hcnonb3osare
COBpPEMEHHBIE
cpeacTsa
TIOUCKA,
aHaM3a u
UHTEpIpeTanu
U nHpOpMaLTIH
u
UH(POPMAaLIMOH
HBIC

B o01acTHIIEHHOCTH HAYYHOTO MO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUST HAyKH W OOINECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha anore KyJIBbTYD,
CrOCOOCTBYIOIIIETO OCO3HAHHUIO CBOEr0 MeCTa B
MOJIUKYIBTYPHOM MUPE;

- COBEPIUIEHCTBOBAHUE SI3BIKOBOM U YUTATEIbCKOM
KyJBTYPbl KaK CPEICTBA B3aUMOAECHCTBUS MEXIY
JIFOJIbMH ¥ TIO3HAHUWSI MUPA,

- OCO3HaHHME IIEHHOCTH HAYYHON JesITEbHOCTH,

- yYMeTb IUIAHUPOBaTb U  BBINOJHATD XUMHYECKHH  3KCIEPUMEHT
(peBpalneHuss OpPraHWYECKHX BELIECTB MPH HArpeBaHWH, TOJyYECHUE
STUJIEHA U U3yY€HHE €ro CBOMCTB, KAYECTBEHHbIE PEaKIMHU Ha ajbJerHibl,
KpaxMal, YKCYCHYKO KHCJOTY, [eHarypalusi OelKOB MNpH HarpeBaHUH,
[[BETHBIE pPEAaKUUU OENKOB, MPOBOIUTb pPEAKIMH HMOHHOTO OOMEeHa,
OTIPeNeNsATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIMH Ha CyIbpart-,
kapOOHAaT- W  XJOPUI-aHMOHBL, HAa  KATHMOH aMMOHHS,  pelaThb
SKCIIEPUMEHTANIbHBIE 3amauun nmo TemMaMm "Mertamibl" u "Hemeramnsl") B
COOTBETCTBUH C MpaBWIAMH TEXHHUKH O€30MacHOCTH mNpu oOpameHuHn ¢
BeIIeCTBAMH U J1abopaTOpHBIM 000OpPYIOBAHHEM, NPEACTABIATH PE3YJIbTATHI
XHUMHUYECKOr0 SKCIIepUMeHTa B (hopMe 3aIMCH YPAaBHEHHH COOTBETCTBYOLTNX




TeXHOI0rnn
ans
BbINOSTHEHWS
3aau
npogeccnoHan
bHOW
[eAaTe/IbHOCTH

OK 04.
AeKTNBHO
B3aUMOAENCTBO
BaTb U
paboTaTtb B

FOTOBHOCTb  OCYLLECTBMSTb  MPOEKTHYH U
1cCneaoBaTeNbCKyHo [esTeNbHOCTb
VHAVBUAYANBHO U B FPYMne;

OBnafieHVe  YHUBEPCANIbHBIMU  YUYe6HbIMK

Nno3HaBaTe/IbHbIMU [eACTBUAMN:

B) paboTa ¢ MHopmaLmen:

- BNafleTb HaBblKaMy NOy4YeHUs UHGopMaumum 13
MCTOYHMKOB pasHbIX TUMOB, CaMOCTOSTE/IbHO
OCYLLECTB/IATb MOUCK, aHa/In3, CUCTEMAaTMU3aLMUo 1
MHTEpNPeTaumio MHpOPMaLMN pasNYHbIX BUAOB
1 (hOpM MpeACTaB/EHUS;

- c03[aBaTb TEKCTbl B pa3M4HbIX opmaTax C
YYETOM Ha3HayeHMs WHQopMauMnM W  LieneBou
ayauTopun,  Bblbupas  OMTUManbHYK  hopmy
NpeLCTaBNeHNSA U BU3ya/In3aLuu;

- OUEeHMBaTb [OCTOBEPHOCTb, NErMTUMHOCTb
MH(OpMaLMK, ee COOTBETCTBME MPaBOBbIM U
MOpaJIbHO-3TUYECKNM HOpMaM;

- UCMonb30BaTb CPeAcTBa WHMOPMALMOHHBLIX W

KOMMYHWUKALNOHHBIX TEXHOMIOMMIA B peLLeHnn
KOrHUTMBHBIX, KOMMYHWKaTUBHbIX n
OpraHM3auyMoHHbIX  33da4 € cobnoaeHvem
TpeboBaHWIn 3ProHOMUKM, TEXHUKN 6e30MacHoCTH,
FMIMeHbl,  PEcypcocOepexXeHns,  MnpaBoOBbIX U
3TUYECKMX  HOPM,  HOPM  MH(OPMAaLMOHHOM
6e3onacHocTy;

- BNafleTb HaBblKamMy pacro3HaBaHWs 1 3anThbl
MH(opMaLmK, HHOPMaLMOHHON 6e30nacHOCTH
NMYHOCTW,

- rOTOBHOCTb K CaMopasBUTHIO,
CaMOCTOATE/IbHOCTY W CaMOOMNpPeLEeNEHNIO;

-0BnafieHve HaBbIKaMu y4yebHo-
nccneaoBaTeNibCKoM, MNPOEKTHON W coumabHOM

LEATENTbHOCTN;

peakuuii 1 GopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;
- YMeTb aHanM3MpoBaTb XUMWUYECKYHD WH(OPMAUMIo, TMOMydYaeMyo U3
pasHbIX WCTOYHMKOB (CPEACTB MacCOBOW WMH(oOpMauun, CeTb VIHTEpHeT W

Apyrve);

- BNafeTb OCHOBHbIMW MeTOJaMW HAy4yHOro MO3HAHUS BELLECTB U
XUMUYECKUX  ABNMEHWIA  (HabnogeHWe,  U3MEPEHUe,  3KCMEPUMEHT,
MOAEe/IMPOoBaHue);

- YMeTb NPOBOAUTL PacyeTbl MO XUMUYECKUM opMynaM K ypaBHEHWUAM
XUMUYECKMX  peakumMidi €  UCMOMb30BaHUEM  (DU3NYECKUX  BE/INYUMH,

XapaKTepu3yoLLIMX BeLecTBa C KOMYECTBEHHON CTOPOHbI: MacChl, 06bema
(HopManbHbIE YCNOBMSA) ra3oB, KONMMYECTBa BELLECTBA, WCMO/b30BaTh
CUCTEMHbIE XUMMWYECKME 3HAHWUS ANA MPUHATUS PELLUEHWIA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3aHHbIX C BELLECTBAMM U UX MPUMEHEHNEM

- YMeTb NMaHMpoBaTb W  BbINOMHATb  XUMWYECKUA  3KCMEPUMEHT
(NpeBpallleHNst  OpPraHMYecKMX BELUEeCTB TMpPW  HarpeBaHWK, MOyYeHue
3TUMIEHA W M3yYeHMe ero CBOIACTB, KaueCTBEHHbIE pPeakLMU Ha abAervfbl,
Kpaxmasn, YKCYCHYK KWCMOTy; [JeHaTypauusi GeNnkoB MpU  HarpesaHuw,
UBETHble peakuun 6enkoB;, MNPOBOAWTb PeakuuMnm WOHHOro 06MeHa,



KO/INEKTUBE U
KOMaHAe

OK 07.
CopeincteoBaTtb
COXPaHEHMIO
OKpY>KatoLLei
cpeapl,
pecypcocbepex
eHUIO,
NPUMEHATb
3HaHMsA 06

OBnapgeHve YHUBepCca/IbHbIMN
KOMMYHWKaTUBHbIMWN AEACTBUAMU:

6) coBMecTHas AeATeNIbHOCTb:

- MOHMMaTb W MCMO/b30BaTb MPEMMYLLECTBA
KOMaHAHOW 1 NHAMBUAYaNIbHOW paboThl;

- MPVHMMaTb LN COBMECTHON [AesTeNnbHOCTH,
OpraHv3oBbIBaTb Y KOOPAUHMPOBATL AENCTBUSA MO
ee [OCTMXKEHMIO: COCTaBMsiTb NnaH [eicTBUIA,
pacnpegensaTb poav ¢ y4eTOM MHEHWUIA YHaCTHNKOB
06CcyxaaTb pe3ynbTaTbl COBMECTHOM paboThl;

- KOOpAMHMpOBaTb W  BbINOMHATL paboTy B
YCNOBUSX peasibHoOr o, BUPTYa/IbHOMO "
KOMOWHMPOBAHHOIO B3aMMOLENCTBUS;

- OCYLIECTBNATb MO3WUTWBHOE CTpaTErMyeckoe
noBefeHne B pas/IMYHbIX CUTyauusx, NPOSBNATb
TBOPYECTBO 1 BOOOGPaXKEHME, ObITb MHULMATVBHLIM
OBnageHve yHUBepPCa/IbHbIMU PerynsiTUBHbIMA
[DEeNCTBUSAMM:

) NPUHATKE Cebs N APYTrUX NIOLENA:

- MPVHUMATb MOTMBbI U apryMeHTbl ApYrux noaen
npv aHaIn3e pe3ybTaToB AeATeNbHOCTY;

- MpW3HaBaTb CBOe MpaBO W MpaBO APYrux Noaen
Ha OLLMOKW;

- pasBmBaTb CNOCO6GHOCTbL NMOHMMATb MUP C
Mo3nLMKN JPYroro YenoBeka;

B 06/1acTV 3K010rMYecKoro BOCNUTaHUS:

- ChOPMMPOBAHHOCTb 3KO/IOrMYECKON KyNbTypbl,
NMOHVMaHWe B/IMSIHWUSA COLMa/IbHO-3KOHOMMUYECKNX
MPOLECCOB  Ha  COCTOSIHME — MPUPOAHOM  W©
couMasibHOM  cpedbl, OCO3HaHWe  106a1bHOro
XapakTepa 3K0M0rM4yecknx npobnem;

- NMaHUPOBaHWE W OCYLUECTB/IEHME AEWCTBMIA B
OKPY)KatoLLLen cpede Ha OCHOBE 3HaHWUA Leneit
YCTOMUMBOro Pa3BUTUS Ye/IOBEYECTBA;

onpefensaTb Cpeay BOAHbIX PacTBOPOB, KaYeCTBEHHbIE peakLmn Ha Cy/bgaT-,
KapboHaT- UM X/IOPUA-aHUOHbI, HAa  KaTMOH  aMMOHMS;  pellaTb
3KCNepuMeHTa/IbHble 334ayn no Temam "Metainbl” 1 "HemeTtanibl") B
COOTBETCTBUM C MNpaBWiaMu TEXHUKM 6e30nacHOCTU Mpu 06paLLeHun ¢
BelecTBaMu 1 labopaTopHbIM 060pYA0OBaHMEM; MPeACTaBATb pPe3y/bTarhl
XUMUYECKOr 0 3KCMepPMMeHTa B (POpMe 3anncu ypaBHeHUIA COOTBETCTBYIOLLMX
peakuuii 1 (hopMynMpoBaTh BbIBOAL! HA OCHOBE 3TUX Pe3y/bTaToB

- chopmupoBaTb  MpPeACTaBMNEHMS: O  XMMMWUYECKOM  COCTaBNSOLLEN
€CTEeCTBEHHOHAYYHON KapTWHbI MUPa, PO XMMUU B MO3HAHUWN SBEHWIN
npupoasl, B (OPMUPOBAHUM MbIWIEHNSA W KY/bTYpbl JIMYHOCTK, €€
(hYHKLMOHaIbHOW rPaMOTHOCTU, HEOBXOAUMOW ANA PeLLueHNs NPaKTUYeCKUX
3afa4 M 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLIEHWS K CBOEMY 3[0POBbH W
NPUPOAHOIA Cpefe;

- YMETb CO6Mt0faTh NnpaBuia 3KOIOMMYeCKn LienecoobpasHoro nosefeHNs B
ObITY W TPYAOBOWN AEATENbHOCTU B LENSX COXPaHeHWsi CBOEro 340pO0BbS U
OKPY>KaloLLEN MPUPOAHOM Cpedbl; YYWUTbIBaTb OMAaCHOCTb BO3MAENCTBUSA Ha



U3MEHEHUH AKTUBHOE HEMPUATHUE [EUCTBUM, MNPUHOCIUIMX | )KUBbIE OPTaHU3Mbl OMPEACICHHBIX BEIIECTB, MOHUMAs CMBIC]I MOKA3aTeNs
KJIUMATa, Bpe/ OKPYKaIen cpesae; MpeaeabHON JOMYCTUMON KOHLEHTPALNHU
MIPUHLUTIBI - yYMEHHE MPOTHO3UPOBATh HEOIATOMpPUSITHBIC
OepesKIMBOro SKOJIOTUYECKUE TMOCIEACTBUS MNPEeANPUHUMAEMbIX
MIPOU3BOACTBA, | ACHCTBUH, IPENOTBPALIATh X,
3¢ deKTUBHO - paciiupeHue OTbITa NesTeNbHOCTH
NENCTBOBATb B | SKOJOTHYECKON HAMPaBJICHHOCTH,
Ype3BbIYANHBIX | - OBJIAJICHHE HABBIKAMU yUeOHO-
CHATYaLUsIX HCCIIEIOBATENILCKOMN, MMPOEKTHON U COLIMAIbHON
JEATEbHOCTH,
K 3.3. | Ymenusi: ObecrieynBaTh BHIMOJHEHUE 3aJaHUH 3HaHUs:
Opraans3oBbiBa | MaTEpPUAIBHBIMU PECYPCAMHU -AEHCTBYIOLINE JIOKAJbHO-HOPMATUBHBIE AKThl MPOU3BOACTBA,
Tb paboty PEryJIUPYIOIIHNE NPOU3BOACTBEHHO-X03MCTBEHHYIO AESATEIbHOCTD.
nepcoHajja o -OTpacieBble MPUMEPHI JIyUIlIeld OTeUeCTBEHHOH 1 3apyOeKHON MPaKTUKU
PEMOHTY Opra”u3alnuu Tpyaa.
MIPOMBILLICHHO
ro
(TexHONOTHYEC
KOT0)
000pyIOBaHUS

Texymuii KOHTPOJIb MPOBOAUTCS B (hOpMe HAOTIOIEHUS, OLIEHKH NPABIJIBHOCTH BBITIOJTHEHHSI TECTOBBIX 33MaHHUM U MPAKTHYECKUX PaboT.
dopma mpoMesKyTOUHOH arrecTaru — nuddepeHIIMPOBaHHbIN 3aUeT.




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILITAHBI

3.1. O6bem yueOHOI AMCUMIIIMHBI U BUABI Y4eOHOIl padoThI

Bupn yueoHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbI AUCHUILTHHBI 70
B T.4.

OcHoBHOe cogep:kaHue 68
BT. 4.

TeopeTudeckoe oOydeHue 30
IPaKTHYECCKHUE 3aHATUS 28
nabopaTOpHbIE 3aHSITHS 8
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COAEePKAHIE 5
NMPHUKJIATHOTO MOIYJIs1)

BT. 4.

TeopeTudeckoe oOydeHue 2
CamocTosiTe/ibHAs padoTa 00y4aomerocs 2

Ipome:xyTounasi arrectanust ( 1uddepeHINPOBAHHBIN 3a4eT)




3.2. TemaTn4eckuii MJIaH u coaepxkanue yueoHoii nucuuniauabl B/1.09 Xumus

H Coaep:kaHue yueOHOTr0 MaTepHaJa, JJadopaTopHbie padoThl H NPAKTHYECKHE O6bem dopmupywIue
AMMEHOBAHME PA3AEJIOB H TEM
3AHSITHS, CAMOCTOSITE/ILHAS PA00TA 00YIAIIUXCSH 4aCOB KOMIIETEHIIHH
1 2 3 4

Pazpgen 1. OcHOBBI CTPpOeHHS BellecTBA. 6 OK 01
Tema 1.1. Crpoenue aromoB | Cogep:kaHue y4eOHOr0 MaTepHaJa 2
XUMHUYECKUX 3JIEMEHTOB W MPHUPOAA CoBpemenHast Mozenb cTpoeHuss aromMa. CHUMBOJUYECKHUI SI3bIK XHMHH.
XUMHYECKON CBSI3U. 1 | Xumuueckuil 3jeMeHT. ONeKTpoHHas koHwurypamuss atoma. Kiaccudukamms

XUMHYECKHX 3JIeMeHTOB (s-, p-, d-simemeHTel). BajeHTHbIE SIEKTPOHBI.

BanentHocTs. DnexkTpoHHas npupoaa XUMHYECKON CBS3U.

DNIEeKTPOOTPULIATENBHOCTh. BHIBI XUMHUECKOH CBs3U (KOBaJICHTHAs, WOHHAS,
METAJJTMYeCKasi, BOTOPOIAHAs) U CIOCOOBI €e 00pa3OBaHUsI.
IpakTHYecKHE 3AHATHSA 2

Pemenve 3amaHuii Ha UCMONB30BAHUE XUMHWYECKOWM CHUMBOJIUKA U
1 | Ha3BaHUN  COEOMHEHUMN MO  HOMEHKJIAType  MEXAYHApOJHOrO  CO3a
TEOPETUYECKON UM TNPUKIAJAHOW XUMHM W TPHUBUAIBHBIX HA3BaHUN JJiA
COCTaBJICHUS] XUMHUYECKUX (HOPMyJT JBYXaTOMHBIX COEAMHEHUN (OKCHIOB,
CyIb(UAOB, THAPUIOB U T.I1.) U APYTUX HEOPTAHUYECKUX COSTMHEHUN OTAETbHBIX
KJTaCCOB.

IIpakTnueckue 3agaHus HA YCTAHOBJEHUE CBS3M MEXKIAY CTPOCHUEM
aTOMOB XHUMHYECKHX JJEMEHTOB MW TMNEPUOAUYECKUM H3MEHEHHEM CBOWCTB
XUMHUYECKUX BJIEMEHTOB M HMX COEAMHEHUM B COOTBETCTBUM C TOJOXKEHUEM
Ilepuoanyieckoi CUCTEMBI.

Tema 1.2. Ilepuonuyeckuil 3aKOH U IIpakTHYecKHe 3aHATHS 2 OK 01




tabmuua JI. 1. MeHnneneesa.

Ilepuoguueckas cucrema xumudeckux sneMmeHtos M. Menneneesa.
Ousnueckun  cmbicn  Ilepuompmueckoro  3akona  JIM.  MeHnneneesa.
BaKOHOMepHOCTI/I M3MEHEHUST CBOMCTB XUMHYECKUX JJIEMECHTOB, o6pa3yeMblx nMH
NPOCTBIX M CJIOKHBIX BEIICCTB B COOTBCTCTBUU C MOJIOKCHHUEM XHUMUYCCKOI'O
sneMeHTa B llepuoanyeckoil cucteMe. MUpPOBO33pEHYECKOE U HAYYHOE 3HAUYCHUE
Ilepuonnueckoro 3axkona M. Menneneesa. Ilpornoser .M. Mengaeneesa.
OTKprTI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

Pemenne mNpaxkTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTEPU3ALUID XUMHUECKUX 3JIEMEHTOB «MeTamnyeckie / HeMeTaJUInIeCKHue
CBOfICTBa, SJIICKTPOOTPULATCIIBHOCTE XUMHUHYCCKUX 3JICMCEHTOB B COOTBETCTBUU C
HUX DSJICKTPOHHBIM CTPOCHUEM U TIOJIOKCHUEM B nepnonnqecxoﬁ CHUCTEME
xumudeckux 3aeMeHToB JL. . Menneneesay.

OK 02

Pazgen 2. Xumnueckue peaxu

HH.

10

Tema 2.1. Tunel XUMHUECKUX

Conaep:kaHue y4eOHOT0 MaTepHaJja

peaKLnil.

Knaccupukarmss ©w  THOBI  XMMHYECKMX  PEAKUUH C  ydacTHeM
Heopranuyeckux BemecTs. (CocTaBieHHe YpaBHEHUIl peakLMil COeANHEHU,
pa3NOKEHUs], 3aMeleHus, OOMeHa, B T.4. pEaKUUid TOPEHHs, OKHUCJICHUs-
BOCCTAHOBJIEHUs. Y PaBHEHUsI OKHCJIEHUsI-BOCCTaHOBJEHUs. CTeNneHb OKUCIIEHUS.
Oxucnurens u BocctaHoBuTeNb. COCTaBlI€HHME U YpaBHHUBAaHHUE OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUII METOJOM 3JIEKTPOHHOrO Oananca. OKUCIHTENbHO-
BOCCTAHOBUTEJIbHBIE PEAaKLUUU B MPUPOAE, NPOU3BOACTBEHHBIX MpoLeccax H
JKU3HENEATEIbHOCTU OPraHU3MOB.

IpakTuyeckue 3aHsTHS

KonuuecrBeHHbie oTHOmEHUss B XUMuUA. OCHOBHBIE KOJHYECTBEHHbIE 3aKOHBI B
XUMHHA U PacyeThl MO YPABHEHHSIM XMMHUYECKHMX peakiuii. Moib Kak eIuHUIA
KOJIMUeCTBa BelecTsa. MoJisipHas Macca. 3aKOHbI COXPAHEHHUsS] MacChl U SHEPTHH.
3akon ABoranapo. MosipHblii 00beM razoB. OTHOCHTENbHASI TUIOTHOCTH Ta3OB.
Pacyersl 1O ypaBHEHHSIM XHMHYECKHX PEaKIMii C HCIOJb30BAHUEM MACCHI,
obbemMa (HOpMaJIbHBIC YCIIOBHSI) Fa30B, KOJUYECTBA BEIIECTRA.

OK 01

Tema 2.2,  DnexkTtponuruyeckas
IUCCOLMALINS 1 NOHHBIH OOMEH.

Coaep:kaHue y4e0HOT0 MaTepHaJja

Teopus 3JIEKTPOJIUTHUECKON TUCCOLIMALIUY. Honsl DJNEKTPOJHUTHI,
HesJekTponuThl. Peaknnn moHHOro odOmeHa. CocTaBieHHE pPeakUMii HOHHOTO
oOMeHa MyTeM COCTABJICHHSI MX TMOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH.
Kuca0THO-OCHOBHBIC peakLny. 3alaHHsl HA COCTABJICHUE MOHHBIX PEAKLIUM.

OK 01
OK 04




JlabopaTropHbie 3aHATHS 2
JlaboparopHas pabota « TUITBbI XUMHYECKUX peaKIuiD.

1 | UccnenoBanue TUIOB (IO COCTaBY M KOJUYECTBY HCXOOHBIX M OOpPa3yHOIIHUXCS
BEIECTB) M MPHU3HAKOB XUMHUYECKHUX peakuuii. IlpoBeneHue peakumii MOHHOTO
oOMeHa, ompeneieHne cpeabl BOAHBIX PACTBOPOB. 3afaHHMs HAa COCTABIICHHE
VIOHHBIX PEaKLIH.

KontponbHast pabora Nel. CTpoeHue BeIecTBa U XUMUYECKUE PEAKIIHH, 2

Pazgen 3. CTpoeHue U CBOHCTBA HEOPTAHNYECKHX BEIECTB. 16 OK 01
Tema 3.1 Knaccudpukanus, | Coxep:kanue yueGHOro MarepuaJia 2 OK 02
HOMEHKJIATypa 51 CTpOeHHE IIpenmer Heopranmueckoi xumuu. Knaccudpukanuss HEOPraHUYECKUX BEIIECTB. IK'3.3
HEOPTaHUYECKHUX BEIIECTB. 1 | IIpoctbie u cnoxuble BelnecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX BEINECTB (OKCHIBI,

THAPOKCHUBL, KHCIOTBHL, COJH). B3anMOCBsI3b HEOPraHWYECKHUX  BEIIECTB.
ArperaTHble COCTOSHUSI BemecTBa. Kpucrammnueckue u aMOpgHBIE BEINECTBA.
Tumbl  KPUCTAIMYECKUX  pEINeTOK  (aTOMHAs, MOJIEKYJsIpHAsi, HOHHAs,
MeTaJlTNYecKasi). 3aBHCHUMOCTb (PU3WYECKUX CBOHCTB BeIleCTBA OT THIIA
KPUCTAJIJIMYECKON pelIeTKU. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEILIECTB OT
BUJAa XUMHUYECKOH CBS3M W THUNA KPUCTALINMYECKON pewmeTku. IlpudanHbl
MHOT000pa3usi BEIIECTB.

IpakTuyeckue 3aHsATHS 2
Homenknatypa HeopraHM4eckuX BEILECTB. Ha3BaHUE BEIIECTBA MCXONs M3 HUX
1 | xumudeckolt (opMysbl WIIM COCTABJICHHE XHUMHUYECKOW (HOPMyJIbI HCXOHNS W3
Ha3BaHWs BemecrBa 1o MexayHaponHoi (MIOITAK) wnm  TpuBHanbHON
HOMEHKJIaType.

Pemenne mnpakTHueckux 3amaHUi MO  KIAcCU(UKALWHK, HOMEHKJIAType W
XUMHYECKIM (HOpMyJIaM HEOPTaHUYECKUX BEIECTB PA3JINYHBIX KJIACCOB (yTapHbIHA
ras, yrjIeKMCIbIi ra3, aMMHuak, raiieHas U3BeCTb, HeraleHas U3BeCTb, MUTbEBasl
cola W OPYrux). Has3blBaTb M COCTABJIATH (POPMYJIbI XHUMHYECKHX BELIECTB,
ONpEeaeNsaTh NPUHAMIEKHOCTD K KJIACCy.

Uctounnkn xuMudeckoil nHpopManuu (CpeacTs MaccoBod HH(OpMAIUH, CEThb
Unreprer u apyrue). Ilonck mHpopMaumu 1o Ha3BaHUSIM, HIASHTH(UKATOPAM,
CTPYKTYPHBIM hOpMyJIam.

Tema 3.2. ®Duzuko-xummudeckue | Cogep:kaHue yueGHOro MaTepuajia 2 OK 01




CBOMCTBA HCOPTaHUYCCKUX BCUICCTB.

Mertambl. Obmue Qu3nueckue U XUMHUYECKHe CBOHCTBa MeTayuioB. CriocoObl
NOJIy4eHHUs. 3HAUCHNE METAJUIOB U HEMETAJIOB B MIPUPOIE U JKU3HEACATEIbHOCTH
YeJ0BeKa U OpraHu3MoB. Koppos3usi MeTauioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIHUTHI
METAJIJIOB OT KOPPO3UU.

Hemeramnmpl. OOmme ¢Qusuueckue M XUMHUECKHE CBOWCTBA HEMETAJUIOB.
Tunmunbie cBoiictBa HemerawoB IV— VII rpymn.  Knaccubpukanus u
HOMEHKJIATypa COeUHEHNH HeMeTayuloB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B
npupoze.

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHMX BEINECTB (OKCHIOB,
TUAPOKCHUIOB, KHCIOT, COJIed W Jp.). 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB
IIPOCTBIX BELIECTB, BOJOPOAHbBIX COEIMHEHUH, BBICUINX OKCUAOB U THAPOKCHUIOB.

IIpakTH4YecKue 3aHATHS

CocraBrieHne ypaBHEHUNH XUMUYECKUX PEAKLMM C y4aCTHEeM IPOCTBIX U CIOXKHBIX
HEOPTraHWYECKUX BEIEeCTB. META/NIOB M HEMETAJUIOB, OKCHIOB METAJIOB,
HEMETAJJIOB M aM(OTEPHBIX 3JIE€MEHTOB;, HEOPraHUYECKHX KHCJIOT, OCHOBAHUH U
aM(OTEpHBIX THUAPOKCHIOB, HEOPraHWYECKHUX COJIeH, XapaKTepPH3YIOLINX HX
CBOWCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA,
COCTaB, TOJIy4EeHHE U 0€30MacHOe HCIIONB30BAHNE BAKHEHIINX HEOPTaHUYECKHX
BEIECTB B OBITY U MPAKTUYECKOH NESITEIbHOCTH YEJIOBEKA.

OK 02
IIK 3.3

Tema 3.3. WUnentudukanms
HEOPTaHMYECKUX BEIIECTB.

JlaGopaTropHbie 3aHATHS

JlaboparopHas padora «MneHTudUKaIMs HEOPTAHUIECKIX BEIIECTBY.

Pemnenue sKkCepUMEHTANBHBIX 3a/1a4 MO XHUMHYECKUM CBOWCTBAM METAJJIOB U
HEMETAJUIOB, MO pACMO3HABAHUIO M TOJNIYYEHUIO COSNMHEHUN METAJJIOB W
HEMETAJIIOB.

WUnentudukanys HEOPraHWYECKHX BEIIECTB C HCIOJNB30BAHUEM UX (HHU3UKO-
XUMHYECKUX CBOMCTB, XapaKTePHBIX Kaue€CTBEHHBIX peakuuil. KauecTBeHHbIE
pEeaKLMK Ha CysbdaT-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHUSI.

KontponbHast pabora Ne2. CBoiCTBAa HEOPraHUIECKHX BEIIECTB.

OK 01
OK 02
OK 04

Pa3nen 4. CTpoeHue ¥ cBOHCTBA OPraHHYeCKHX BelllecTB.

24

Tema 4.1. Knaccudukaiiys, CTpoeHue | Coaep:kaHue y4e0HOT0 MaTepHaJja

OK 01
IIK 3.3




u HOMCHKJIATYpa OpTaHUYCCKUX
BCIIECTB.

IlosiBneHne u pa3BUTHE OpraHUYECKON XUMHUH Kak Hayku. [Ipenmer oprannueckon
XUMHH. MeCTO U 3HaYeHHe OPraHn4eCKOil XUMHUH B CHCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHHE KaK MOPsNOK COCIUHEHHsI aTOMOB B MOJIEKYJIE€ COIIACHO
ux BajeHTHOCTU. (OCHOBHbIE TOJOXEHUS TEOPUU XUMHUYECKOro CTPOEHHs
opranuveckux coeauHeHut A.M. Bytneposa. YrieponHsliii CKeJIeT OpraHu4eCcKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOCHUsI MOJIEKYJI.
Hsomepust u u3omepsl.

[Tonsitne o ¢ynkuuoHanpHOW rpymme. Pamukan. Ilpunnums! kmaccudukanyu
OpraHUYeCKUX COEAUHEHHUNU. MexayHapogHas HOMEHKJIATypa W MPUHLUIBI
HOMEHKJIATYphl OpraHuyecknx coenuHeHnid. lloHaTne o0 a3oTcomepikamux
COEAMHEHUSIX, OMOJIOTHYEeCKH aKTUBHBIX BEIlecTBax (yrieBoaax, JKupax, Oeikax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COCOUHEHUSX (MOHOMEp, IOJIUMEP, CTPYKTYPHOE
3BEHO).

IIpakTH4YecKHe 3aHATHS

HomeHknarypa opraHMYeCKHX COCOMHEHUIH OTAEIbHBIX KJIACCOB (HACHIIIEHHBIE,
HEHACBILIEHHbIE U aPOMATHYECKUE YIIIE€BOAOPOABI, CIIUPTHI, (DEHOIBI, albACTHII,
KETOHBI, KapOOHOBBIE KHCIOTHI U 1p.) CoOCTaBleHHE MOJHBIX MU COKPALICHHBIX
CTPYKTYPHBIX (pOPMYJT OPraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB, HCIIONbB3YS
UX HAa3BaHUS IO CHCTEMATHMYECKOW W TPUBUAIBHOW HOMEHKJAType (3THIIEH,
aneTusieH, rmuepud, ¢eHon, Qopmanbaerun, yKCyCHas KUCIOTA, TJIMIHH).
Pacuerer mpocreiimield ¢GopMynBl OpPraHHMYECKOW MOJIEKYJbl, HCXOOS U3
3JIEMEHTHOT0 cocTana (B %0).

Tema 4.2. CsolicTBa OpraHMYECKUX
COEAVHEHUM.

Coaep:kaHue y4eO0HOro MarepuaJa

PU3UKO-XUMHYECKHE CBONCTBA OPraHUYECKUX COEAMHEHHH OTAENIbHBIX KJIaCCOB
(ocobenHoctu  kjaccuuKAMK M HOMEHKJATYPhl  BHYTPH  KJacca,
rOMOJIOTHYECKHH psin U obmas Qopmyna, u3omepus; (PU3MUECKHE CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI TIOJTYYESHHUSI):

- TIpeIeNbHbIE YIIeBOJOPONAbI (aJIKaHbl M LUKJIOANKaHbl). ['OpeHrne MeTaHa Kak
OIIMH W3 OCHOBHBIX HUCTOYHHKOB TEIJIa B MPOMBINLIEHHOCTH U ObiTy. CBOMCTBA
MPUPOHBIX YIIIEBOAOPOIOB, HAXOKIECHUE B MPUPOIE U MPUMEHEHUE aIKaHOB;

- HempedeNnbHble (aKeHBI, AaJKUHBI M AJKATUEHBI) U  aPOMATUYECKUE
yrieBonopoabl. ['OopeHHe aleTHieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO
MJIAMEHU JIJIE CBAPKHU U PE3KH METAJLIOB.

OK 01
OK 02
OK 04
IIK 3.3




DU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTAENBbHBIX KJIACCOB
2 | (ocobeHHocTH  KjiacCUpUKAIMM W HOMEHKJATYpPhl ~ BHYTPH  KJacca,
rOMOJIOTHYECKHH psin ¥ obmas Qopmyna, u3omepus; (PU3MUECKHE CBOWCTBA,
XUMHYECKHE CBOMCTBA;, CTIOCOOBI OTYYESHUS):

- KHCIIOPOACOAepIKaIlNe COequHEeHNsT (CupThl B (peHOINbI, KapOOHOBbIE KHCIIOTHI
U 3(upel, aNbAeTUABl U KETOHBI, KHUPHBI, yrieBoabl). IlpakTuyeckoe mpuMeHeHHe
STHJIEHTJIMKONS,  rmuepuHa,  ¢enoma.  Ilpumenenue — Qopmanbreruna,
areTajbaeruaa, YKCYCHOM KHCJIOTBI. MbUIa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT. MOro1mme CBONHCTBA Mblia.

DU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTAENBbHBIX KJACCOB
3 | (ocobenHocT  KiIacCU(pUKALMKA U HOMEHKJATYpbl ~ BHYTPU  KJacca,
rOMOJIOTHYECKHH psin ¥ obmas Qopmyna, u3omepus; (PU3MUECKHE CBOWCTBA,
XUMHYECKHE CBOMCTBA, CTIOCOOBI OJTYYECHUS):

- azoTcomepiKalie COoequHeHHs (aMHHBI M aMHUHOKHCJIOTBIL,  O€JKH).
BreicokOMONIeKy sIpHBIE  COeqUHEHHMs  (CHHTETHYeCKHe M OMOJIOrHYecKH-
aKTUBHBIE). MOHOMED, MONMUMEp, CTPYKTYpHOE 3BeHO. llonmMepusauus 3TUICHA
KaK OCHOBHOE HAITPABJICHHE €r0 HCIIOJIb30BAHMUS.

I'eneTnyeckas CBsi3b MEXKAY KJIaCCAMH OPTraHMYECKHX COEIMHEHH.

IpakTuyeckue 3aHsATHS

CpoiicTBa OpPraHWYeCKUX COENMHEHHIH OTAENBbHBIX KJACcCOB (TpHBHANbHAS U
1 | MexxayHapomHass HOMEHKJIATYPa, XMMHUYECKHE CBOHCTBA, CIIOCOOBI MONyUYEHHS):
npenenbHble (alKaHbl M LMKJOAJKAaHbl), HEMpeneNbHble (aJIKeHbI, AJIKUHBI U
aJIKaMeHbl) U apOMAaTHYECKHE YIJIEBONOPONBIL, CIHUPTHI U (PEHONbI, KapOOHOBBIE
KACIOTBl M 3(QUpPBL, albIeruAbl W KETOHbl, aMHUHbI W AaMHHOKHCIOTBI,
BBICOKOMOJIEKYJISIPDHBIE COEAMHEHUS. 3afaHus Ha COCTaBJICHHE YypaBHEHHH
XUMHYECKHX PEAKIUH C y4acTHEM OpPraHMYeCKHUX BELIECTB HA OCHOBAHMU HX
COCTaBa M CTPOSHHSI.

CocraBieHne cxeM peakiuil (B TOM 4YHCJIE€ TO MNPEIJIOKEHHBIM IIeNOYKaM
2 | mpeBpalleHHi), XapaKTepU3YIOIIUX XHMHUYECKHE CBOHCTBA OPraHHMYECKUX
COCAMHEHUI OTHENbHBIX KJIACCOB, CIOCOOBI MX TONY4YeHHMs | Ha3BaHHE
OpraHUYeCKUX  COCIMHEHMH 1O  TPUBHUAJIBHOH WIM  MEXIyHapOAHOHN
CHUCTEMATUYECKON HOMEHKJIAType.

Pemenre npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN HAa CBOMCTBA
OpPraHUYeCKUX COCIMHEHHH OTAENBbHBIX KIACCOB.




CamocTrosiTe1bHAs padoTa 00y4Ya0IMHXCsl 2
ITocTpoenue Gopmys opraHUYECKUX BEUISCTB MO HA3BAHUSIM U HA3BAHHE BEIECTB
o opmynam. CoctaBierre GOpMysT HU30MEPOB U TOMOJIOTOB.

Tema 43. Unentudukanus | Conep:kanue yue0HOr0 MaTepHuAaJia 2 OK 01
OpPraHUYEeCKUX BELIECTB, UX 3HaUEHUE buooprannueckue coenunenus. [lpumenenne u 6uonorudeckas posib yri€BOIOB. OK 02
U 1npuMeHeHue B ObitoBoi  u | 1 | OkucieHne yriaeBOJOB — WCTOYHHMK OJHEPTHH JKUBBIX OpraHu3moB. Obmactu OK 04
MIPOU3BOACTBEHHON JEeATEIIbHOCTH NpUMEHEHHUsT aMHUHOKUCIOT. IlpeBpameHust OenkoB MUINM B  OpraHHU3ME. IIK 3.3
YEJIOBEKA. buonornueckue ¢ynkumuu OenkoB. buonormyeckue QyHknuum kupoB. Poinb

OpPraHUYECKOW XMMHHU B PEIICHHUH npodieM nuiieBol 0€30MacHOCTH.

Ponb oprannueckoil XUMHUH B pelieHNH poOJIeM SHEpreTudeckoll 0€30macHOCTH, 2

2 B Pa3BUTUHU MEAULMUHBL, CO3JaHUN HOBBIX MATCPUAJIOB, HOBBIX HCTOYHUKOB
sHepruu (aJbTepHATHBHBIC HCTOYHHWKU Hepruu). OmacHOCTh BO3NEHCTBUS Ha
JKHUBBIC OpPTraHU3Mbl OPTAaHUYCCKUX BCHICCTB OTACJIbHBIX KJIACCOB (yrneBonopoan,
CIINPTHI, (I)GHOJ'IBIJ XJIOPOPTaHUYECCKUE TPOU3BOAHBIC, aJIbACTUABI U Hp~); CMBICJI
MOKA3aTeJIsl IPENEIbHO JOMYCTUMON KOHIEHTPAIUH.

JlaGopaTopHble 3aHATHS 2
JlaboparopHas pabora: «MneHTUUKAIKS OPraHUYECKUX COSTUHEHH OTHAEIbHBIX
1 | xmaccosy.

WUnentudukanus OpraHUYeCKUX COSAMHEHUN OTNENbHBIX KJIACCOB (HA MpUMeEpe
aNBIIETUI0B, KpaxMaJja, YKCYCHOM KUCIOTHI, OEIKOB U T.I1.) ¢ UCTIOJb30BAHUEM HX
(U3NKO-XUMHYECKUX CBOHCTB W  XapaKTEPHbIX KAUYECTBEHHBIX PEAKLH.
Henarypauus Oenka mnpu  HarpeBaHud. L[BeTHble  peakiuu  OEJKOB.
BO3HUKHOBEHHE AHAJIUTUYECKOIO CHUTHAJla C TOYKH 3p€HUA XUMHNYCCKUX
MPOLECCOB MNMPU  MOPOTEKAHHMM  KAauyeCTBEHHOW  peakUuH, MO3BOJISIOLIEH
UICHTUQHULIPOBATD NPEJIOKEHHbIE OPraHUYECKHE BEIECTBA.

KonTponbHas pabora Ne3. CTpykTypa U CBOHCTBA OPraHUYECKHUX BELIECTB. 2

=

Pa3zgen S. Kunernueckue H TepMOANHAMHYECKHE 3AKOHOM EPHOCTH NMPOTEKAHUS XHMHUYECKHX PeaAKIIHil. OK 01

Tema 5.1. CkOpoCTh XUMHUYECKUX | Conepxanmue yueGHoro marepuana 2 OK 02




peakuuil. XMMHUYECKOE PABHOBECHE.

CkopocTh peaknuy, €€ 3aBUCHMOCTb OT Pa3UYHBbIX (PAKTOPOB: MPHUPOIBI
pearupyroLmx BeLleCTB, KOHLUEHTPALUU pearupyoluX BellecTB, TeMIepaTyphl U
IUIOIAIM  PEAKIMOHHOH TMOBEPXHOCTU. TemioBble 3(PQPeKTsl XUMHYECKHX
peaxkuuil. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

Obpatumocth peakiuii. XUMHUYECKOE pPABHOBECHE W €ro CMEMIEHHE IOA
IEWCTBUEM pPa3IM4YHBbIX (PAKTOPOB (KOHLEHTPALUS pPEAreHTOB WM IMPOAYKTOB
peakuuy, OaBleHHE, TeMIepaTypa) Ui CO3JaHUs ONTHMAJIBbHBIX YCIOBHH
MPOTeKaHUsl XuMu4ueckux npoueccos. Ilpunmun Jle [atenbe

IpakTuyeckue 3aHsATHS

Pemenne npakTHKO-OPUEHTHPOBAHHBIX 33/1aHUI HA aHAN3 (PAKTOPOB, BIUSIOIINX
Ha U3MEHEHHE CKOPOCTH XMMMYECKON peakLMH, B T.4. C MO3HULMHI 3KOJOTHYECKU
1enecooOpa3Horo NoBeNeHHs B ObITY M TPYAOBOH MAEATENBHOCTH B LENAX
COXPaHEHUsI CBOETO 310POBbs U OKPY KAKOLIEH NPUPOIHON CPEABL.

Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUI HA NMpPUMEHEeHHe npuHuumna Jle-
IMTarenpe nns HaXOXAEHUs HAINpaBJEHMs CMELIEHUS PaBHOBECHS XHUMHUYECKOMN
peakuuu W aHanu3 (AKTOPOB, BIFAKOIIUX HA CMEIIEHHE XHMHYECKOTrO
paBHOBECHSI.

IIK 3.3

Pazaen 6. PacTtBopbl.

=

Tema 6.1. [lonsTue o pacTBopax.

Coaep:kaHue yue0HOro MarepuaJa

PactBoperne kak  (usuko-xmmuyeckmii mpouecc. PactBopbl.  CriocoObr
IIPUrOTOBJIEHUsI pacTBOpoB. PacTBopumocTb. MaccoBast 101 pacTBOPEHHOIO
BemtecTBa. CMBbICH MOKa3aTess MpeAesbHO AOMYCTUMON KOHLIEHTPAaLUU U €ro
UCTIOJIb30BAHHUE B OLICHKE SKOJIOTHUECKOH O€30MacHOCTH.

IIpaBuna 5KOJOTMYECKH ILIENIECOOOPAa3HOrO TMOBEACHUST B OBITY M TPYAOBOM
JESTeIbHOCTH B LIEJISIX COXPaHEHUs! CBOETO 3/I0POBbsl M OKPY KarOIeld NPUPOAHOH
Cpelbl; OACHOCTD BO3AEMCTBUSI Ha KUBbIE OPraHU3MbI ONPEIEIEHHbIX BEIIECTB.
Pemenne npakTUKO-OPUEHTHMPOBAHHBIX pAaCUETHBIX 3aJaHUil Ha PacTBOPHI,
UCTIOJIb3yeMbIe B OBITOBOW M MPOU3BOACTBEHHON ACATEIbHOCTH YEJIOBEKA.

OK 01
OK 02
OK 07
IIK 3.3

Tema 6.2. HccnemoBaHue CBOMICTB
PacTBOPOB.

JlaboparopHbie 3aHATHS

JlaboparopHas padora «IIpuroToBiIeHHE PACTBOPOBY.

[IpuroToeneHue pacTBOPOB 3amdaHHON (MaccoBoH, %) KOHIEHTpamuu (C
MPAKTUKO-OPUCHTUPOBAHHBIMU BOHpocaMH) U OHNpeAciCcHUEC Cpeabl BOIAHBIX
pPacTBOpPOB.

PereHre 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB.

OK 01
OK 02
OK 04
IIK 3.3




Pa3nen 7. Xumusi B ObITY M IPOHU3BOACTBEHHOI J1esITeIbHOCTH YeJI0BeKA. 4
Tema 7.1. Xwumus B Obity u | Conep:kanue yueOHOro MaTepuajia 2
MIPOU3BOACTBEHHON JEeATENIbHOCTH Hoselimne nocTukeHuss XUMHYECKOW HAyKHM M XMMHYECKOW TexHojoruu. Posb
YeJIOBEKa. XUMHH B  OOECHEUeHHH OKOJIOTHUECKOH, JHEPreTUYeCKOH ™  MUINEBOM
0e30macHOCTH, Pa3BUTHHM MeAMLUMHBL lIpaBuia mowcka W aHaiM3a XUMHYECKON
uHpOpPMALMM W3 PA3TUYHBIX WCTOYHHKOB (Hay4yHass W y4eOHO-Hay4Has
JUTEPATYypa, CPEACTBA MAaCCOBOM nHpOopMarmH, cetb MHTEpHET).
IIpakTH4YecKue 3aHATHS 4

Ilouck u aHanu3 KEWCOB O MPUMEHEHUH XUMHUYECKUX BELIECTB M TEXHOJIOTHH C
ydaeroM Oyaymed mnpodecCHOHANBHON MAESTebHOCTH IO TeMaM. BaKHEHIue
CTPOUTEJIbHBIE MaTepUalbl, KOHCTPYKLHMOHHBIE MaTe€pHaibl, KPacCKH, CTEKJIO,
KepaMuKa, MaTepuaibl MAJsl DJIEKTPOHUKH, HaHOMATepHasbl, TEKCTUJIbHbIE
BOJIOKHA, WCTOYHUKH OHEPrUH, OpPraHMYECKHe W MHHEpajbHble yAOOpeHus,
JIEKapCTBEHHBIE BEIECTBA, ObITOBAST XUMHUSI.

3amuTa; [IpencrasneHue pe3ybTaTOB PEIICHUs KEHCOB B (JopMe MUHU-TOKJIANA C
MIPE3CHTALUECH.

ITpomeskyTouHast arrectaius no gucimminHe (nuddepeHIIMPOBAHHBIN 3a4eT)

Bcero

70

OK 01
OK 02
OK 04
OK 07
IIK 3.3




HPUMEPHBIE TEMbI MHANBUAYAJIBHBIX ITPOEKTOB
O JUCHUIIVIMHE B/1.09 XUMHA

1. BUOTEXHOJIOTHS W T€HHAs MHXKEHEPUS - TEXHONIOrMM X XI Beka.
2. HaHOTEXHONOrMs KaKk MPUOPUTETHOE HAINPABICHUE PAa3BUTUS HAYKU U
npoussojcTBa B Poccuiickoi denepanuy.
. CoBpeMEHHBIE METOIBI 00€33apPA’KUBAHUS BOBI.
. AJIIOTPOIUS METAJIJIOB.
. Kusnp n nearensHocts .M. Menaeneena.
. «IlepnommyeckoMy 3akOHY OyIyIIEE HE TPO3UT PA3PYLLICHHUEM. .. »
. Cunte3 114-ro snemenTa - TpuymM$p pOCCUHCKIX (PU3UKOB-SACPIIMKOB.
. U3oTomel Bogopoaa.
. Mcrionb30BaHue pailiOaKTUBHBIX W30TONOB B TEXHUYECKUX LIETSX.
10. PEHTreHOBCKOE U3IYUYEHUE U €TI0 UCITOJIB30BAHUE B TEXHUKE U MEIULIUHE.
11. Ima3ma - 4eTBEPTOE COCTOSIHUE BEIICCTRA.
12. AMopdHBIC BEIECTBA B MPUPOJE, TEXHUKE, OBITY.
13. Oxpana OKpy>KaromIeh Cpeibl OT XUMHUUECKOTO 3arpsi3HeHus. KONMYeCTBEHHBIC
XaPAKTEPUCTUKHU 3ArPA3HEHMS OKPYKAKOLIEH CPENBI.
14. TlpumMeHeHre TBEPAOTO U razoo0pa3Horo okcuaa yriepoaa (I1V).
15. 3ammTa 030HOBOTO 3KPaHa OT XUMHYECKOTO 3arPsI3HCHHS.
16. T'pybomucnepcHble CHUCTEMBI, WX KIacCH(PUKalMs H HKCHOJb30BAHHE B
npo(PecCHOHATBHOM NEATENBHOCTH.
17. KocMeTHYECKHE TENH.
18. IIpuMeHEHUE CYCIIEH3UI U OMYJIbCUI B CTPOUTEIILCTBE.
19. MuHepalibl ¥ TOPHBIE TOPOJBI KAK OCHOBA JINTOC(HEPHI.
20. PacTtBOpBI BOKPYT HAC. THUIIbI pACTBOPOB.
21. Boja kaK peareHT U cpefa A XUMUYECKOT 0 ITpoLecca.
22. KusHb u nesarenbHOCTh C. Appenunyca.
23. Bknaa OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUH JIIEKTPOJIMTHYECKOM
JMCCOLIMALIMM.
24. YcTpaHeHHe )KECTKOCTHA BOJABI HA MMPOMBILUICHHBIX MPEITPUATHSAX.
25. CepHas KMCIIOTa — «XJ1€0 XMMUYECKOH TPOMBILIIICHHOCTH.
26. Vcnonb30BaHNE MUHEPAIBHBIX KMCIOT HA TPESANPUAITUSX PA3TAYHOTO MPO(HIIs.
27. OKCUIIBI ¥ COJIM KaK CTPOUTENIBHBIE MATEPUAIIBI.
28. Ucropus rurca.
29. IloBapeHHas COJIb KaK XUMUYECKOE CBIPBE.
30. MHoronukuii kKapOOHAT KaJIbLMs: B TPAPOJIE, B MPOMBILUICHHOCTH, B OBITY.
31. Peakuuu ropeHust Ha MPOU3BOACTBE U B OBITY.
32. BupryalbHOE MOACIMPOBAHUE XUMHUECKUX MTPOLIECCOB.
33. DNEKTPOJIA3 PACTBOPOB HJICKTPOJIUTOB.
34, DNeKTpOoJIA3 PACTUIABOB 3JICKTPOIUTOB.
35. IlpakT4ecKoe MPUMEHEHHE DIIEKTPONN3a. papUHUPOBAHKE, TAJIbBAHOIIACTUKA,
raJIbBAHOCTETUSI.
36. UcTopus Mony4YeHus: ¥ NPOM3BOICTBA ATFOMUHUS.
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37. DNEKTPOJIATUYECKOE NMOTYUECHUE U paQUHUPOBAHKE MENIH.

38. Ku3Hb U aeaTenbHOCTh I, [I9BH.

39. Ponp MeTAUIOB B WCTOPUM  YENIOBEYECKOM uumBHnm3auuu. HMcropus
OTCUECTBEHHOM  uyepHOM  MeTtaurypruu.  COBPEMEHHOE  METAJUTYPrH4eCKOe
MTPOU3BOJACTBO.

40. Hcropust OTEYECTBEHHON LIBETHOM METALTypruv. Pojib METAIIOB U CILIABOB B
HAy4HO- TEXHUYECKOM ITPOrpecce.

41. Koppo3ust METAJUIOB ¥ CIIOCOOBI 3aIMTHI OT KOPPO3HH.

42. InepTHBIC WK OJIarOpOIHbIE Ta3bl.

43. POXKIArOIIME COMM — TAJIOTEHBI.

44, cTopus MIBEACKON CITUYKH.

45. Mictoprst BOSHUKHOBEHHSI M PA3BUTHSL OPraHUYECKON XUMHUH.

46. )Kusnb u nesatenbHOCTE A.M. ByTineposa.

47. BuTanusm U €ro Kpax.

48. Ponb OTEUYECTBEHHBIX VYEHBIX B CTAHOBICHUM M PA3BUTUU MUPOBOM
OPraHUYEeCKON XNMUH.

49. COBpEMEHHBIE TIPEICTABIICHUS O TEOPUU XUMUYECKOTO CTPOCHUSI.

50. DKOOrnyeCcKre acreKThl UCTIONB30BaHUS YTTIEBOAOPOAHOTO CHIPbSI.

51.  DOKOHOMHYECKME  aCNEKThl  MEXKAYHAPOAHOIO  COTPYJHHMYECTBA IO
MCITOJIB30BAHUIO YTIIEBOJOPOAHOTO CHIPBSI.

52. Hcropust OTKpBITAS W Pa3pabOTKHA Tra3oBbIX W HEDTAHBIX MECTOPOKICHUI B
Poccwuiickoii deaepanuu.

53. Xumus yriaeBoA0OpOIHOTO ChIpbs U MOs Oy ay1ias npodeccusi.

54. YrneBoAOpOAHOE TOIIMBO, €r0 BBl U HA3HAYCHHUE.

55. CUHTETHYECKUE KAYyUyKH: UCTOPHS, MHOTOOOpa3ue 1 MEePCHEKTUBBI.

56. PE3MHOTEXHUYECKOE MPOM3BOACTBO M €r0 POJb B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4HOE POU3BOACTBO U POJIb XUMHUH YIJIEBOJAOPOIOB B HEM.

58. Hed1b 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOAHOTO MEKIYHAPOIHOTO
COTPYIHHMYECTBA.



4. YCJTOBUA PEATM3ALINN YUEBEHOW ANCLIAMIVHBI
4.1. MatepuasibHO-TeEXHNYECKOe obecreyeHne y4ebHOM ANCLUNINHDI
Peanusayums nporpaMMmbl NpegnonaraeT Hamume y4ebHbIX KabMHETOB
JTabopaTtopus opraHNYecKomn, aHaIMTUYECKOW, (DU3NYECKOIN 1 KONTOUAHON XuMum Ned7:
KOMMNNeKT Mebenn ans yyebHOro npouecca Ha 26 MocafouvHbIX MECT; MEePEHOCHON HOYTOYK
Lenovo; nepeHocHoi npoektop SONY; 3KpaH NEPEHOCHON Ha CTOMKe.
nporpammHoe obecneyeHune: Microsoft Office Standard; Microsoft Windows Enterprise; AreHt
Dr.Web; Komnnekt MO a5 pewweHns OCHOBHbIX MO/Ib30BATENIbCKUX 3adad; CpeAcTBa 06y4veHus:
y4ebHO-MeTo4MYeCKME Pa3paboTKM KONbOoHarpesaTesib; 3/IEKTPOMArHUTHas MeLlasika; PH-MEeTpbl;
CYWWNbHBIA CTeHA ANnd  NnabopaTopHOM nocyfbl; CTON AN HarpeBaTe/bHbIX NPUOOPOB,;
aKBaAUCTUIATOP 3MEKTPUYECKUNIA; LUKa( CYLUW/bHBIA; CNEKTOOTOMETP; aHaIn3aTop >KUAKOCTY,
BeCbl /1a60paTOpHble; MWKPOCKON MEAULUMHCKWIA, LKA BbITSXKHOW;,  MydenbHas neys
XUMUYECKNIA MeMOpaHHbIA  Hacoc ; CTON TUTPOB&IbHbIA;, CTOM  AEMOHCTPALUVOHHBIA; CTON
NabopaTopHbIA MOEYHbIN; CTON XUMUYECKUI MPUCTEHHbIN; LWKagbl AN XpaHeHWUs PeakT1BOB; CTO/
YUYEHUYECKNIA ANA XWUM. KabuHeTa; CToN NabopaTopHbIA A1 BECOB; BUCKO3UMETP KaruinspHbIi
CTEK/NAHHBIA; KOHAYKTOMETP; LITaTUB AN MUMNETOK M1acTMacCoBbIN; BECbl aHa/IMTUYECKMe
3NEKTPOHHbIE.
MomeLLeHMe ANA caMOCTOATEIbHON PaboTbl 06yYatoOLLMXCA:
KOMMNNeKT y4yebHo Mebenm Ha 30 MOCAfoYHbIX MECT, MNepCoHa/IbHble  KOMMbIOTEpbI,
NOAKNOYEHHbIE K ceTn VIHTepHeT n goctynom B IANOC yHuBepcUTeTa, HOYTOYKM, MPUHTEPSI,
KONMpOoBasIbHbIN annapar, CKaHep.nporpaMMHoe 06ecrneyeHue:
Microsoft Access; Microsoft Office Standard; Microsoft Project Professional, Microsoft Visio
Professional; Microsoft Windows Enterprise; AreHt Dr.Web; KOMIMAC 3d; KomnnekT MO ans
PeLUeHNss OCHOBHbIX MNOMb30BaTe/IbCKUX 33dad; CnpaBoyHas npaBoBas cuctema “"KOHCYNbTaHT
Mntoc"
4.2. 'H(hopMaLMoHHoe obecrneyeHne y4ebHoM AUCUUNINHDBI:
OcCHOBHas v [OMONIHNTE/IbHAA NNTepaTypa

Ne Konunyectso
Ne 3K3eMNApoB,
n/n Cnu1cok ncnosb3yemon nuteparypbl NMEIoLLNXCA B

onbnmnoTeke, Un
CCblNKa Ha 3BC
OCHOBHA4A NNTEPATYPA

1 Pymutuc, I'. E Xvms. 10 kracc. BasoBbiid ypoBeHs: yHebHuK/ T, E. https://znanium.com/catal
Pymumc, ®. ™. densaveH. - 9-e 13, - Mocksa: /BaaTensCTBo og/product/2090093
"[MpoceeLLerve”, 2022. - 224 c. - ISBN 978-5-09-099536-8. - TexcT:

AMEKTPOHHLIA. - URL: https://znanium.com/catalog/product/2090093

2 TabpuensH, O. C. Xumms. 11-11 kriace (6a30BbIA ypoBeHb) : yuebHuk/ O. C https://znanium.com/catal
abpvensH, W T. Octpoymos, C. A Crigakos. —5-e 131, cTep. — Mocksa: og/product/2089904
IMpocselLeHre, 2023. — 127, [1] c.: wn. - ISBN 978-5-09-103623-7. - TekcT:

AMEKTPOHHBLIA. - URL: https://znanium.com/catalog/product/2089904

3 TabpuensH, O. C. Xuwms. 10 kriacce (6a30Bb14 ypoBeHb) : y4ebHuK/ O. C https://znanium.com/catal
labpveensH. - 10 ez, CTep. - MockBa: V3aaTenbCeTeo "TipocBelLeHve”, 2022, - og/product/2090098
192 . - ISBN 978-5-09-101657-4. - TeKCT: aMeKTpoHHbIA. - URL:
https://znanium.com/catalog/product/2090098

OOMONMHUTENBbHAA NMNTEPATYPA

1 EcrectBosHaHue. 10 Knacc (6a30Bbli ypoBeHb): YuebHuK/ O. C MabpueniaH,  https://znanium.com/catal
W T". Octpoymos, H C IMypbiesa [Map.]. - 10 v3a,, CTepeoTvinHoe - og/product/1923110
Mockga: [pocseLLeHvie, 2022. - 336 ¢. - ISBN 978-5-09-099577-1. - TekcT:
AMEKTPOHHBIA. - URL: https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116.

2. EcrectBo3HaHMe. 11 knacc (6a30Bbli YpoBeHb): YHeoHNK / O. C MabprersiH, https://znanium.com/catal
N T. Ocrpoymos, H C TMypbiesa [1 gp.]. - 11-e v3a, CTEPeOTUNHOE - og/product/1923116.
Mocksa: [poceeleHre, 2022, - 288 ¢ - ISBN 978-5-09-099578-8. - TexcT:


https://znanium.com/catalog/product/2090093
https://znanium.com/catalog/product/2090093
https://znanium.com/catalog/product/2090093
https://znanium.com/catalog/product/2089904
https://znanium.com/catalog/product/2089904
https://znanium.com/catalog/product/2089904
https://znanium.com/catalog/product/2090098
https://znanium.com/catalog/product/2090098
https://znanium.com/catalog/product/2090098
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923110
https://znanium.com/catalog/product/1923116
https://znanium.com/catalog/product/1923116

NeNe
n/n
1
2

~No ol w

3NeKTPOHHbINA. - URL:.
CDe,qopOB, CB. MeToAbl MPOrHO3MpPOBaHUA KayecTBa BOAbl [3NeKTPOHHbLIN

https://eJanbook.com/bo

pecypc]: yuyebHoe nocobue / C.B. depopoB, A.B. KyapsBueB. — ONeKTPOH. o0k/113917
faH. — CaHkT-MeTepbypr: JMaHb, 2019. — 96 c. — Pexwum jgocTtyna:
https://e.lanbook.com/book/113917
JINUEeH3MOoHHOEe NporpaMmmHOe obecneyeHme
lNpownssoguTenb HanmeHoBaHMe
microsoft microsoft access (nmueH3na Ne700524030);
microsoft microsoft office standard (n1ueH3na Ne66059532 open
96044930zze1711);
microsoft microsoft project professional (n1ueH3nsa Ne700524030);
microsoft microsoftvisio professional (nmueH3ns Ne700524030);
microsoft microsoft visual studio enterprise (nmueH3msa Ne700524030);
microsoft microsoft windows

ACKOH Komnac” v17 (nuueH3nsa Nesr-16-00168);


https://e.lanbook.com/book/113917
https://e.lanbook.com/book/113917
https://e.lanbook.com/book/113917

5. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA ANCLUNTITNHBI

KOHTponb 1 OLEHKa pe3ynbTaToB OCBOEHUS YYeBGHOW  AWCUMMN/IMHBI - OCYLLECTB/ISETCS
npenogaBaTenieM B MPOLIECCE MPOBEAEHMS NMPAKTUYECKUX 3aHATWIA 1 3alyTbl NPaKTUYECKMX pabor,
TECTMPOBaHUS,, a TAKKE BbIMOIHEHNS 06YUYatOLLMMMCS, YCTHBIX OMPOCOB.

Tunbl OLEHOYHbIX
Ne OK/MK Mogagyns/Pasgen/Tema  Pe3ynbTaT 00y4deHUs 4

MeponpuATUiA
I  OcHoOBHOe cofepyxaHue
1 dopmMynmpoBaTh

Pasgen 1. OcHoBbI PMynnp

6a30Bble NOHATUSA U
CTPOEHNSA BeLLleCTBa

3aKOHbI XMUK

11 OKO01 CTpoeHune aTomMOB CocTtaBnatb xumuyeckme 1 TecT «CTpoeHMe aTOMOB

XUMUYECKNX 3N1EMEHTOB  (DOPMY/Ibl COEANHEHWUI B XUMUYECKUX 3/1EMEHTOB Y
1 NpMpoSa XMMUYECKON COOTBETCTBUM CO NpUPoAa XMMUYECKON CBA3N.
CBA3N CTeneHbH OKUCNEHUSA 2. 3a[laun Ha cocTaB/eHue

XUMUYECKUX 3MIEMEHTOB,  XMMUYECKMX POPMY

NCX0AA 13 BA/IEHTHOCTU U [IBYXaTOMHbIX COeANHEHNIA

3/1EKTPOOTPULaTEeNIbHOCTN  (OKCUAOB, CYNb(NAO0B, TMAPULOB
NT.M).
3. 3ajaHna Ha Ucnosb3oBaHme
XUMUYECKOI CUMBOVKA U
Ha3BaHWIN COeAMHEHWIA MO
HOMeHK/aType MeXayHapo4HOro
COHO3a TEOPETUYECKON 1
NPUKNAAHON XUMUN ©
TPVBWa/IbHbIX Ha3BaHWIA A1
COCTaB/IEHNA XUMUYECKNX
(hopMyn ABYXaTOMHbIX
CoefIMHeHNIA (OKCKAOB,
Cynb(maoBs, rMapuaos U T.M.) un
LPYruX HeopraHn4eckmx
COeIMHEHUIA OTAE/NbHbIX K/1acCoB

12 OKO01 Mepuroamnyecknii 3aKoH 1 XapakTepun3oBaTb 1 TecT «MeTtannuyeckue /
OK 02 Tabnunua A.W. XUMUYECKME 3NEMEHTbI B HEMETa/I/IMYECKME CBOMCTBA,
MeHgeneesa COOTBETCTBUU C UX 3/1IEKTPOOTPULIATE/ILHOCTb U
MoSI0XKeHneMm B CPOACTBO K 3/1EKTPOHY

NepuoANYECKON CUCTEME  XMMUYECKMX 3/IEMEHTOB B
XUMUYECKUX 3/1EMEHTOB  COOTBETCTBUE C UX 3/1EKTPOHHbIM
O.1. MeHpeneesa CTPOEHMEM U MONOXKEHNEM B
NepuoaNYecKon cucteme
XUMMYECKnx anemeHToB .U
MeHpeneesa».
2. [NpaKTnyeckune 3agaHns Ha
YCTaHOB/eHNEe CBA3U MEXY



Ne

2.2

OK/MK Mopaynb/Pa3gen/Tema
Pasfen 2. XumMmunyeckume
peakuuu

O ©, Tunbl XMMUYECKNX
o peakuuii

DNeKTpoUTMYecKas

Pe3ynbTaT 06y4eHUs

XapakTepunsoBaTtb TUMbI
XUMUYECKUX peakumii

CocTaBnaTb peakuum
COEINHEHUS], Pa3/IOXKEHNS,
06MeHa, 3aMeLLeHus,
OKNCNUTENbHO-
BOCCTaHOBUTE/bHbIE
peakumn

CoCTaBNsATb YpaBHEHUS

TwWnNbl OLEHOYHbIX
MeponpUATUIA

CTPOEHMEM aTOMOB XUMUYECKNX
3/1EMEHTOB W NEPUOANYECKUM
N3MEHeHWeM CBOMCTB
XUMUYECKUNX 3/IEMEHTOB U UX
COEAMHEHUIA B COOTBETCTBUN C
nosoXeHnem Meprognyeckon
cuUCTeMe.

3. MNpaKTUKo-0pneHTUPOBaHHbIE
TeopeTUYecKume 3aaHns Ha
XapaKTepm3aumio XMMUYECKNX
anemeHToB: «MeTannuyeckue /
HeMeTa/IMYecKme CBOWCTBA,
3N1EKTPOOTPULLATENIbHOCTD U
CPOACTBO K 3/1EKTPOHY
XUMUYECKNX 3/1EMEHTOB B
COOTBETCTBYUE C UX 3/IEKTPOHHbIM
CTPOEHVEM Y NOMOXKEHVEM B
NepuoaNYecKon cucteme
XUMUYECKUX 3/1EMEHTOB

O.1. MeHgeneesa»

1 3agaum Ha cocTaBneHue
YpPaBHEHWI peakuii:

- COefVHeHUs, 3amMeLLeHus,
Pa3NOXeHUs, 0OMeHa;

- OKUCNUTE/IbHO-
BOCCTAHOBUTE/IbHbIX peakLunii ¢
1CMo/b30BaHNEM METoAa
3/IEKTPOHHOro0 H6anaHca.

2. 3aflaun Ha pacyeT macchl
BeLecTBa Uv 06béma

rasoB Mo 1U3BeCTHOMY KOMIMYECTBY
BeLLeCTBa, Macce Uam 06bemy
O[HOro 13 y4yacTBYHOLUX B
peakuuKn BELLECTB; PacyeThl
maccbl (06bEMa, KonmyecTsa
BELL,eCTBa) NPOAYKTOB peakLumm,
eC/N OHO U3 BELLECTB MMeeT
npuMecu

1 3ajaHuAa Ha cocTaBiieHne



T
Ne OK/MK Mogynb/Pasgen/Tema  PesynbTar 06yyeHuUs VInbl OLIHOAHBIX

MeponpUATUIA
auccoumaumst U MOHHBIA  XMMUYECKUX peakuum MONEKYNAPHBIX Y MOHHBIX
06MeH WOHHOro 06MeHa ¢ peakLmin C y4acTUeM KUC/OT,

yyacTuem OCHOBaHUIA 1 cone,

HeopraHnyecKux BeLeCTB YCTaHOB/IEHNE U3MEHEHNSA
KWUCNOTHOCTN cpeabl
2. JlTabopatopHas pabota "Tunsbl
XUMUYECKNX peakumin”

3 Pasgen 3. CTpoeHune u  WccnepoBaTb CTPOEHUE U
cBolicTBa CcBONCTBa
HeopraHM4ecKux HeopraHMyeckumx
BeLLleCTB BeLLleCTB

31 OKO01 Knaccugmkauus, Knaccugmumposatb 1 TecT «HomeHKnatypa u

MK 3.3. HomeHknaTtypa u HeopraHn4yeckune Ha3BaHWEe HeopraHMYecKnx

CTpPOEHME BeLLleCTBa B COOTBETCTBUWN BELLECTB UCXOAA U3 UX
HeopraHN4eckmnx C UX CTPOEHMEM XUMUYECKOW (hopMy /bl NN
BeLLeCTB COCTaB/IEHVE XUMUYECKOW

(hopmy/ibl UCXOAA U3 Ha3BaHUA
BeLLecTBa Mo MeXXayHapo4HOM
NN TPUBUATIbHOM
HOMEHK/aType».

2. 3afj)aun Ha pacyeT MaccoBOi
L0 (Maccbl) XMMUYECKOro
anemMeHTa (coegunHeHus) B
MOneKyne (cmecm).

3. MNpakTnyeckune 3agaHna no
Kraccuukauum, HoMeHKnaType u
XUMUYECKUM popmynam
HeopraHM4ecKnx BeLLecTB
Pa3INYHbIX K/1acCoB.

4. pakTnyeckue 3afgaHusa Ha
onpeaeneHne XMMMYeCKomn
aKTUBHOCTW BELLECTB B
3aBMCUMOCTM BIULA XMMNYECKOI
CBA3W M TUNa KPUCTaIMYECKOM

PeLLeTKN
3.2 OKO01 D U3NKO-XUMNYECKME YcTaHaBnBaTh 1 TecT «OCO6EHHOCTM
OK 02 CBOICTBA 3aBMCUMOCTb (PU3MKO- XUMUYECKNX CBOMNCTB OKCULOB,
MK 3.3. HeopraHN4eckux XUMUYECKMNX CBONCTB KWCNOT, OCHOBaHWiA, aM()OTePHbIX
BeLLeCTB HeopraHM4yecknX BELLECTB TMAPOKCUAOB U COMem».
OT CTPOEHUsA aTOMOB U 2. 3a/laHns Ha cocTaB/IeHMe

MOJIEKY/, a TAaKXKe TUna  YPaBHEHWIn XMMUYECKUX peakLui
KpUCTaI/INYECKOM C Y4acT1eM NPOCTbIX U CNOXHbIX



Ne OK/MK Mogaynb/Pa3gen/Tema
33 OKO01 NaeHTnmkKayms
OK 02 HeopraHN4eckmnx
OK 04 BeLLeCTB
4 Pasgen 4. CTpoeHue u
cBolicTBa
OpraHnyecKux
BELLECTB
41 OKO01 Knaccugukauus,
MK 3.3. cTpoeHwue un
HOMeHK/aTypa

OpraHMYecKnX BeLLECTB

Pe3ynbTaT 06y4eHUs

PeLETKM

VccneposaTb
KayeCTBEHHbIE peakunn
HeopraHNM4Yeckmx BeLLecTB

VccnepoBaTb CTpOeHME U
CBOIACTBaA OpraHnyecKmnx
BeLLleCTB

Knaccudmumposatb
OpraHuYeckue BeLLIeCTBa B
COOTBETCTBUN C UX
CTPOEHMEM

TwWnNbl OLEHOYHbIX
MeponpUATUIA

HeopraHM4ecKnX BeLLECTB:
OKCWNJ0B METa/I/1I0B, HEMETa/INI0B U
aMm(hOTePHbIX 3/1EMEHTOB;
HeopraHU4ecKmX K1CsoT,
OCHOBaHWI 1 aMOTEPHbIX
rMOPOKCUAO0B, HEOPraHUYECKNX
COMEN, XapaKTepusyrLwmx ux
CBOWACTBa ¥ CNOCO6bI MOMYYEHNS.
3. MNpakTUKo-OpneHTUPOBaHHbIE
TeopeTMYecKMe 3a4aHmna Ha
CBOWACTBA M NOMyYeHwe
HeopraHM4YecKMX BeLLECTB

1 lNpakTnKo-opuUeHTUPOBaHHbIE
3a/laH1A MO COCTaB/IEHNIO
XUMUYECKNX peakuuii C y4acTUeM
HeopraHM4ecKnx BeLLeCTB,
NCMO/Mb3YeMbIX NS UX
NOeHTUNKaLMK.

2. JlabopaTopHas paborTa:
“UaoeHTugmkaums
HeopraHM4yeckKunx BeLlecTs”

1 3agaHna Ha cocTaB/ieHne
Ha3BaHWUI OpraHNYecKnX
COEeIMHEHWIA MO TPUBMATILHOW MIN
MeX/YyHapOoaHOiA
CUCTEMATNYECKO HOMEHKATYpE.
2. 3a[laHns Ha cocTaB/IeHMe
MOJTHbIX U COKPALLEHHbIX
CTPYKTYPHbIX hopmy/i
OpraHN4YecKnX BeLLeCTB
OTZe/IbHbIX KNaccos.

3. 3ajaun Ha onpeaeneHve
npocTenLuein opmybl
OpraHMyecKor MoneKy bl, NCXOAS
3 31eMeHTHOro cocrtasa (B %)



T
Ne OK/MK Mogynb/Pasgen/Tema  PesynbTar 06yyeHuUs VInbl OLIHOAHBIX

MeponpUATUIA
42 OKO01 CBoiiCcTBa OpraHNYecknX YcTaHaB/IMBaTb 1 3ajaHuAa Ha cocTaBnieHne
OK 02 COeIHEHNI 3aBUCUMOCTb (DU3UKO- YPaBHEHUI XUMUYECKUX peaKLuii
OK 04 XUMUYECKNX CBOWCTB C yyacTnem opraHM4ecKunx
MK 3.3. OpraHNYecKnx BELLECTB OT BELLECTB HA OCHOBaHUN UX
CTPOEHUA MONEKYN COCTaBa U CTPOEHWS.

2. 3ajaHNa Ha cocTaBfieHne
YPaBHEHUI XUMUYECKUX peakLui,
NNNIOCTPUPYHOLLNX XUMUYECKNe
CBOICTBA C Y4eTOM MexaHU3MOB
NPOTEKaHUA faHHbIX peakuunii n
reHeTUYEeCKON CBA3M
OpraHNYecKnX BeLLECTB pasHbIX
K/accoB.

3. PacyeTHble 3aga4um no
YpPaBHEHMSIM peakLmii ¢ yyacTvem
OpraHNYecKnX BELLECTB.

4. NabopaTopHas paboTa
“INpeBpalLLeHna opraHNyecKnx
BeLLeCTB Npw HarpesaHumn'"

43 OKO01 NaeHTnmkaums VccnepoBath 1.MMpaKTUKO-OpUEHTUPOBaHHbIE
OK 02 OpraHNYecKunx BELLECTB, KayeCTBEHHble peakUuun  3aaHnsA Mo COCTaB/EHUIO
OK 04 NX 3HaYeHne n OpraHM4yeckKnx XUMUYECKNX PeakLMil C y4acTUEM
MK 3.3. npuMeHeHWe B ObITOBOM COEAMHEHWUA OTAENbHLIX — OpPraHNYecKUX BELLECTB, B T.u.
1 NPOV3BOACTBEHHOM K/accos NCMONb3YEMbIX A4/1F UX
LleaTeNbHOCTY YenioBeka NOEHTU(NKaLUN B ObITY U1

MPOMbILL/IEHHOCTW.
2.J1TabopaTopHas paboTa:
“NpeHTUdrKaLMa opraHnYeckmx
COEAMHEHUI OTAENbHbIX KNaccoB”

5 Pasgen 5. XapakTepus3oBaTb
KunHeTunyeckume n BIMAHME Pa3INYHbIX
TepMoAMHaMMYecKue  (PaKTOpOB Ha
3aKOHOMEPHOCTU paBHOBECKE U CKOPOCTb
npoTeKaHus XUMUYECKUX peakuunii
XUMUYECKUX peakLmii
5 OKO01 CKOpOCTb XMMUYeCKNX  XapakTepunsosaTtb [paKTNKo-OpUEHTMPOBAHHbIE
OK 02 peakunii. XMMMYECKoe  BfIMSIHWE KOHLEHTpaUMM  TeopeTUYecKune 3afaHuns Ha
NK 3.3. paBHOBecue pearvipyroLLmx BeLwecTs U aHaIn3 (DakTopoBs, BANAIOLLMNX Ha
TemnepaTypbl Ha CKOPOCTb W3MEHeHMe CKOPOCTU XUMUYECKON
XUMUYECKNX peakLmii peakumn. MNpakTuko-
Xapakrepun3osaTtb OpPUEeHTUPOBaHHbIE 33aHNA Ha

BNAHNE N3MEHEHUA nprvMeHeHve npuHUmna fle-



Ne

6.1

6.2

OK/MK Mopaynb/Pa3gen/Tema

Pasfen 6. PacTBopbl

OK 01 NoHATKE 0 pacTBopax
OK 02

MK 3.3.

OK 01 VccnefoBaHve CBOCTB
OK 04 pacTBopoB

MNK 3.3.

Twunbl OLEHOYHbIX

Pe3ynbTaTt 06y4eHmst o
MEepPONpPUSATLIA

KOHLIEHTPALW BELLIECTB,
peaKkLun cpefbl 1
TemrepaTypbl Ha
CMELLIEHNE XUMUNYECKOT0
paBHOBECUS]

LLiaTense Ansa HaxoxxaeHs
Harpas/ieHVA CMeLLIeHUA
PaBHOBECUSA XMMNYECKON peakLimn
N aHaM3 (PaKTOPOB, B/IUSOLLINX
Ha CMeLLIeHV e XMIMUYECKOro
paBHOBeCUSA

ViccnepgoBaTb UCTUHHbIE
pacTBOpPbI C 3aaHHbIMK
XapaKTepucTMKaMm

PaznnyaTb UCTUHHBIE
pacTBopbI

1 3agayum Ha NpUroToBfeHNe
pacTBOpOB.

2. [NpaKTNKO-0pUeHTNPOBaHHbIE
pacyeTHbIe 3ajaHNA Ha
[MCNEPCHbIe CUCTEMBI,
NCnonb3yemble B ObITOBOI K
NPOV3BOACTBEHHOWN AEATENIbHOCTM
YesioBeKa

Wccneposatb (pmsMKo-
XUMUYECKMEe CBOWCTBA
UCTVHHbIX PacTBOPOB

JlabopaTopHas paboTa
“IpuroToBneHVe pacTBOpPOB™

MpodheccMoHanbHO-0PMEHTUPOBAHHOE CoflepXKaHue (CoAepyKaHne NPUKNAAHOro Moy ns)

Pasgen 7.

Xnmus B ObITY 1
NPON3BOACTBEHHOW
[eATeNIbHOCTYU
YesioBeKa

OK 01 Xvmunsi B BbITy U

OK 02 NPOU3BOACTBEHHOM

OK 04 [leATeNlbHOCTU YesioBeKa
OK 07

MK 3.3.

OueHmBaTb NocneacTeus
ObITOBOW 1
NPON3BOACTBEHHOW
LNeATENbHOCTU YesioBeKa
C NO3nLNIA
3KO0/I0rN4ecKom
6e30nacHoCTU

OueHvBaTb nocreacTBumA
ObITOBOM 1
NPOV3BOACTBEHHOM
[eATENbHOCTU YesiIoBEKa C
NO3ULNIA 3KOSTOMNYECKOIA
6e3onacHoCTU



Kputepun oueHuBaHus pe3yibTaTOB 00y4eHHsI N0 JMCLHUIJIMHE, IIKAJIA OLleHHBAHUS

Kputepun oueHusanus:
— YCBOEHHE IMPOTrPaMMHOTO TEOPETUIECKOro MaTepuaia (00beM 3HaHMHA, TIyOHA YCBOCHUS);
— YMEHHe HM3JIaraTh MPOrPaMMHBINH MaTepual (U€TKOCTh, TPAMOTHOCTh M3JIOJKEHHS MaTeprana,
TOYHOCTbH W MOJTHOTA BOCIIPOU3BENCHUS yueOHOro MaTepuana);
— YMEHHe NMPUMEHSTh TEOPETHUECKHE 3HAHNS HA MTPAKTHKE.

IITkana onleHUBaHUS:

Pesynbpratel cmaun audepeHIUpOBaHHOTO 3a4yeTa OICHHWBAIOTCS IO IIKaje «OTIHYHOY,
«XOPOIIOY, KYAOBJIETBOPHUTEIBHOY, KHEYIOBIETBOPUTEIHHOY.

OneHka «3a4TEHO» BBICTABISIETCS OOYYarOIEMyCsl, KOTOPbIH HMeeT 3HaHUs OCHOBHOTO
MaTepI/IaJ'Ia, HpOﬂBHﬂeT YMeHI/Ie JIOTHYHO €TI0 Hu3jiararb, XOTs MOXET I[OHyCKaTb HETOYHOCTU B
U3JIOKEHUH MaTepuaia, HeAOCTATOYHO NMpPaBUJIbHBIE (POPMYIHPOBKH, YMEET B LIEJIOM NPHUMEHSTh
HO.]'IyLIeHHbIe 3HaHUA HpI/I BBITTOJTHEHUN TUITIOBBIX HpaKTI/ILIeCKI/IX pa60T, XOTd MOKET HUCIIBITHIBATH
3any,[[HeHI/I$I HpI/I H1X BBIIIOJIHCHUU.

OneHka «OTIMYHO» BBICTABISIETCS OOyHArOMIEMYyCsl, KOTOPBIH TIyOOKO M MPOYHO YCBOWII
MPOrPaMMHBI  MaTepHas, MNPOSABISET 3HAHWE OCHOBHOM U JOMNOJHUTEIBHOH JIUTEpaTyphl,
IPaMOTHO, JIOTHYECKH CTPOMHO U aPryMEHTHUPOBAHO M3JIaraeT MaTepuall, JaeT MCUEPIbIBAIOIINE
OTBECTHI HAa IMOCTABJICHHLBIC BOHpOCbI. B OTBETEC TECHO YBﬂSBIBaeTCﬂ TeOpI/Iﬂ C l'IpaKTI/IKOI\/'Ij HpI/I S5TOM
00yHaroIUiCs He 3aTPYIHSAETCS C OTBETOM MPHU BUIOU3MEHEHUH 3aJJaHUs], CBOOOIHO CIPABIISIETCS C
HpaKTI/ILIeCKI/IMI/I 3adaHUSAMHA.

OneHka «XOpOLIO» BBICTABISIETCS OOYyYarOIEMyCs, TBEPAO 3HAMOIEMY MPOrpPaMMHBIN
MaTepuai, KOTOPBI M3JIaraeT €ro rpaMoOTHO U MO CYILIECTBY, HE JOIMYCKAaeT CYIIECTBEHHBIX
HeTOLIHOCTeI\/'I B OTBETC HaA BOHpOC, HpaBI/IJ'IbHO HpI/IMeHﬂeT TeOpeTI/ILIeCKI/Ie TIOJTOKCHU ST HpI/I
peH_IeHI/II/I HpaKTI/ILIeCKI/IX BOHpOCOB H 3aaa4, HC UCIIBITBIBACT 3any1:[HeHPII>'I C OTBE€TAaMHU Ha BOHpOCbI.

OLIeHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJIACTCA o6yqa}0meMycsl, KOTOprfI nMeeT 3HAHUA
TOJIbKO OCHOBHOT'O MaTepHajia, HO He YCBOWIJI €ro AeTaliel, NOMyCKaeT HETOUHOCTH, HEOCTATOUHO
NpaBUJIbHBIE (POPMYJIHUPOBKH, HCIIBITHIBAET 3aTPYAHEHHS ITPH BBITIOJIHEHUH MPAKTHYECKUX padoT.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISAETCS OOy4arOIIEeMyCs, KOTOPBIH HE 3HaeT
3Ha‘{HTeHbHOI>'I HacTu HpOFpaMMHOFO MaTepI/Iana, nonycxaeT CyuleCTBeHHbIe OH.II/I6KI/I, HGYBepeHHO,
¢ OONBIIMMU 3aTPYJHEHHUSIMU BBITTOJIHSET MPAKTHYECKHE PAOOTHI.



