k OOII no npodeccun
13.01.10 D1eKTPOMOHTEP 1O PEMOHTY U
001y’ KHBAHHIO 3J1eKTPO0OOPY10BaHUs (110 OTPACJISIM)

MunuctepcTBo 00pa3zoBannsi MoCKOBCKOM 00J1acTH
I'ocynapcrBenHoe 010/1:keTHOE Npo(eccHOHAILHOE 00pa30BaTeIbHOE YyYpeKIeHue
MocCKOBCKO# 00J1aCTH «JIEKTPOCTAILCKHI KON

YTBepkaeHa MPUKA30M PYKOBOIUTEIS
00pa3oBaTeIbHON OpraHu3auu
Ne 211-o1 ot 23 mas 2023 roma

PABOYAS TTPOTPAMMA YUEBHOU JUCITUTUTMHBI
OJ1.12 XUMUS

T. 0. DnekTpocTanb, 2023 1.
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PACCMOTPEHO

[TIK o6mieobpazoBaTenbHBIX, MATEMATHYECKUX
¥ OOMINX €CTECTBEHHO-HAYYHBIX TUCITUTUINH
[TpoTokomn Ne

« » Mmag2023T.

/3unsieBa M.B./

PabGouass mporpamma yuebHoi mucuurummabl OJ[.12 Xumus paszpaboTraHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

1.

[IpumepHoii paboueld mporpaMmbl 00IIE0O0PA30BATEIHPHON MUCIMIUIMHBI «XUMUS» IS
npodeccrnoHambHbIX 00pa3oBarenbHbIx opranuzanuii, ®I'bOY 1O UPIIO [Ipotokon Ne 13
oT «29» centsa0ps 2022 r. (yTB. Ha 3acemanuu CoBeTa IO OIEHKE COJEP)KaHMS M KauecTBa
OPUMEPHBIX pabovMx MporpamMM o00mEe00pa3oBaTeNbHOIO M COLMAIBHO-TYMaHUTAPHOTO
IIUKJIOB CpeiHero mpodeccuoHaabsHOoro 00pa3oBanus, mpoTokos Ne 14 ot «30» Hosi0ps 2022

r.);

®denepalibHOTO roCy/1apCTBEHHOTO 00pa3oBaTENHLHOTO CTaHaapTa CpeaHero
npodeccuonansHoro odpasosanus no npodeccun 13.01.10 DnexkTpoMOHTEp IO PEMOHTY U
00CIyXUBAaHUIO 3JEKTpooOOpynOBaHUs (IO OTpacisiM), YTBEPKICHHOI'O IPUKA30M
MunuctepctBa mnpocBeiienus Poccuiickoit ®enepanuun ot 28 ampens 2023 r. N 316
(3apeructpuposan B Muntocte PO 05 uronst 2023 r. peructpanuonnsiii N 73728);

OepnepansHoro 3axkoHa oT 31 wuronsa 2020 r. Ne304-d3 «O BHeceHWM U3MEHEHHH B
Oenepanbhbiii 3akoH «O0 oOpa3zoBanun B Poccuiickoit ®egepanuu» 10 Bompocam
BOCIIUTaHUs OOywaromuxcs; yueOHnoro rwiana no npodeccuu 13.01.10 DnekrpomoHTEp 1O
PEMOHTY ¥ 00CITY>KMBaHHIO JIEKTPOOOOPpYI0BaHUS (TI0 OTPACISIM), YTBEPKIESHHOTO « 23 » Mast
2023r., mpuxa3 Ne 211-o1.

Opranmsanus-pazpadorunk: 'BIIOY MO «2i1eKTpOCTAIBCKHN KOLIETHD

Pazpabotumk: JIbiTkuHa TaTesiHa MuxaiiioBHa
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1. TACITIOPT ITPOTPAMMBI YYEBHOM JUCIHUIIJINHBI
Od.12 Xumust
1.1. O6sacTh NpUMeHEHUsI POrPaAMMbI

Pabouast mporpamma o6meoOpa3oBarenbHoil  ydyeOHOM gucturmuael  OJ[.12  Xumwus
npeHa3HauYeHa Ui M3y4YeHUs TUCIUIUIMHBI IIPU peain3alnu 00pa30BaTeIbHON TPOrpaMMBbI CPEIHETO
oOmiero o0pa3oBaHus B Tpeaeiax OCBOCHHS OCHOBHOW MpodeccHoHanbHOM 00pa3oBaTeNIbHOM
nporpammel CITO (manee — OIIOIT CITO) Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus MPH MOATOTOBKE
KBATHUIIMpOoBaHHBIX pabounx u ciayxkammux (ITTIKPC).

B pabGouyto mnporpammy obmieoOpasoBarenbHoi ydeOHOM muctumumbabl OJ[.12 Xumus
BKJIIOUEHO COJIep’KaHue, HampaBlieHHOe Ha (OpMUpOBaHHE Yy OO0y4aromMxcs KOMIIETEHIUH,
HeoOxoauMbIx [yt kKadecTBeHHOro ocBoeHust OIIOII CITIO — nporpammsl noarorosku (ITIIKPC) nHa
0a3e OCHOBHOTO OO0IIIero 00pa3oBaHMs C MOJYYSHUEM CPEAHETO 00IIero 0opa3oBaHusl.

1.2. MecTO IMCUMILUIMHBI B CTPYKTYPe OCHOBHOM NpodecCHOHATBHONH 00pa3oBaTe/ibHOI
NMporpaMmabI:

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUSA»  SBISETCS  00SI3aTENBHONM  4acThiO
o01reobpazoBatenbHOro mukiaa obpaszoparenbHoi nporpammbel CIIO B cootBerctBuu ¢ ®I'OC mo
npodeccun 13.01.10 DnexkTpoMOHTEp MO PEMOHTY U OOCIYKMBAHHMIO 3JIEKTPOOOOpynoBaHUs (IO
orpacisam). YueOHas aucuuiuimHa OJl.12 Xumusi u3ydaercss B 00mIe00pa3oBaTEIbHOM IUKIIE
yuebHoro muiana CIIO Ha 6a3e OCHOBHOTO 00Iero 006pa3oBaHus C MOJTYYEHHEM CPEIHEr0 OOIIero
oopazosanus [IIIKPC. B yuebnom mnane [ITIKPC yueOnas mucuurmmnaa OJl.12 Xumus BXOIUT B
coctaB 00mmX 0011e00pa30BaTENbHBIX YYEOHBIX TUCIHILINH, (OPMHUPYEMBIX M3 00S3aTENbHBIX
npeaMeTHbIx obnacteit ®I'OC cpennero obmiero odOpa3zoBaHus, 1T TPOPECCH ¥ CIEIHATBHOCTEH
CIIO.

I mpodeccun CIIO: 13.01.10 DnekTpoMOHTEp IO PEMOHTY M  OOCITYKHUBaHUIO
3eKTpooOopynoBaHusi (IO OTpacisiM) M3 IMepeuHs mnpodeccuili W crenuaibHOCTeH CpeIHero
npodeccuoHaNbHOrO O00pa30BaHUsS BBIOPAH TEXHOJOTMYECKMH Mpoduib MpodeccunoHaTIbHOro
o0Opa3oBaHusl.

1.3. Hean U 3aJa4Yd JUCHUILVIMHBI — TpPe0OBaHUS K Ppe3yJbTaTaM OCBOEHUS
AUCHMUILIMHBI:

Copneprxanue mporpamMmbl « XMMHsD» HAIIPABJIE€HO Ha JOCTH)KEHUE CIIeTYIOIUX
neJieil u 3agau:

chopMHpOBaTh Yy 00YYAIONIUXCS MPEACTABICHUS 0 XMMUYECKON COCTaBIISIOIIENH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBBI NPUHSTHS PEIICHWH B JKM3HEHHBIX M IPOW3BOJCTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOJHOM cpefe.

3agauyu AMCHMILIMHBI:

1) cdhopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKUX IpPOLIECCOB H
ABJICHUM B OKpYKalIleW cpelne, LEIOCTHOM HAay4HOM KapTUHBI MHUpPA, B3aWMOCBS3U H
B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HAaYK;

2) pa3BUTh YMEHHUS COCTaBISITH (OPMYJIBI HEOPTaHWYECKHX M OPTraHWMYECKHX BEIIECTB,
YPaBHEHMSI XUMUUECKUX PEAKIHi, OOBACHATH UX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThl XUMHUYECKUX
HKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZCHHEM MpaBUl OE30MacCHOr0 OOpalleHUs C BEHIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HH(OPMALMIO XUMHYECKOrO XapakTepa M3 pa3IndHbIX
UCTOYHUKOB,;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOECH AESITENIbHOCTH U XUMHUYECKUX
HPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;
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Oco6oe 3HaueHNe JUCIUIUTMHA UMeeT npu GpopmupoBanuu u passutuu OK u ITK.

1.4. Il.ianupyemblie pe3yJbTaThl 0CBOEHHUS 00111e00Pa30BaTEIbHOI JUCHUIIJIMHBI B
cootBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
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aKTyaJIM3upoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIH TPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIECHHS;

- ONpeAensTh MedH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHN MX JIOCTHKCHHUS,
- BBIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCHUTH KOppeKTI/IBBI B AC€ATCIBHOCTD, OIICHUBATH
COOTBETCTBUE pE3YJIbTATOB IICJSM, OILICHUBATh
PHUCKY MOCTEACTBUIN AEATEIbHOCTH;

3aaaBaTb

Kon n Inanupyemble pe3yJibTaThl 0CBOCHHS AU CHUIIIHHBI
HAHMEeHOBaHUe
(l)OpMprEMbIUX Oo6ume! JucuunIMHAPHbIE?
KOMIeTeH Uit
OK 01. B yacT Tpy/10BOr0 BOCIUTAHUS: - BJAUeTh CHUCTEMOW XHMMHUYECKUX 3HAHUH, KOTOpas  BKIIIOYAET:
Bribupath - TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUECKUH 3JIEMEHT, aToM, 3JCKTPOHHas
CHOCOOBI MacTepcTBa, TPYAOIIO0HE; o0oJiouKka aroma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
pellieHHs 33a4 | - TOTOBHOCTh K  aKTUBHOW  JCSATEIBHOCTH | BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTCIICHb OKHCICHUS, XUMHYCCKas
npoecCHoHaNl | TEXHOJOTHYECKON M COIMAIBHON HAIPABICHHOCTH, | CBS3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA OOBEM, YIJIEPOIHBIA CKEIIET,
bHOU CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBaTh U | QYHKIMOHAIBHAS TPYIIA, PAIUKal, H30MEPHS, U30MEPbl, TOMOJOTUYCCKUI
NESTCIIBHOCTH | CAMOCTOSITEIHHO BBITIOIHATE TAKYIO JESTEIBHOCTD; | PSl, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI- U a30TCOICPKAIINE COCTUHCHHSI,
NPUMEHUTEIIbH | - UHTEpEC K Pa3JInYHBIM cdepam | OMONIOTUYECKH aKTUBHBIC BellecTBa (YIJICBOJBI, JKUPBI, OCIKH), MOHOMED,
0 K pa3sNIu9YHbIM | MPOo(eCCHOHAITBHOMN NeATeIbHOCTH, MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC  COCIUHCHUS,
KOHTEKCTaM OBianeHnne  YHHBEPCAJIBHBIMH  Y4eOHBIMH | KPUCTAJUIMYECKAsl pelIeTKa, THUIbl XMMUYECKUX PEeaKIHUi (OKUCIUTENIBHO-
NMO3HABATEJIbHBIMH JAeHCTBUSMM: BOCCTaHOBUTEIIbHBIC, 9K30-H dHIOTCPMHUCCKHE, PEAKIIMH HOHHOTO OOMCHA),
a) 06a30BbIe JIOTHYECKHE e CTBUS: pacTBOp, AEKTPOIMTHI, HEAIEKTPOIMUTHI, FJICKTPOIUTUYCCKAS JTUCCOIIUAIINS,
- CaMOCTOSITEITEHO dbopmynupoBaTh U | OKHCITUTEIIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKON pEaKIny, XUMHUIECKOE

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytnepoBa, Teopus >IEKTPOIUTHUECKOM
qucconuanuy, nepuoaudeckuil 3akon [[.J. Menzneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOWMCTBAaX, COCTaBe, MOJYUYCHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BAOKHEHIINX HEOPraHWYECKUX W OpPraHMYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA;

- yYMEThb BBISBJIATH XapaKTepHble NPHU3HAKK M B3aHUMOCBS3b HM3yYEHHBIX
MOHATHUM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPYU OIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHUX BEIIECTB M HUX IpEeBpalleHUil;
BBIBJIATH  B3aUMOCBSI3b  XMMHUYECKMX  3HAHUW C  MOHATHAMM U
MPe/ICTAaBICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

1

dopwme,

YKasHBaKTCA JIMYHOCTHEIE M MeTalpelIMeTHhe pesysbTaTel u3 dI'0C COO
bopMupyeMble oOmeobpa30BaTEJIbHOM IUCLUIIJIMHON

(B mocmenuey penmaxkumm oT 12.08.2022) B OTIJarosbHOM

2 ﬂMCHMHHMHapHHe (npenmeTHme) Pe3yJIibTaTe YyKa3BEBAKTCA B COOTBETCTBUU C MeTOIOMKOM InpernonaBaHMAa IOVICLIUITJIVIHBL
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- pa3BUBaTh KPEATUBHOE MBIIUICHHE IPU PEIICHUU
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTENbLCKHE JeiiCTBHA:

- BIIQJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON 1
MIPOEKTHOM N1€ATEIbHOCTH, HABBIKAMU pa3pelieHUs
mpooem;

- BBIBJIATH IPUYMHHO-CIEACTBEHHBIE CBS3M U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
peuieHus, HaxOJIUTh apryMEHTHI JUTSt
JIOKa3aTelIbCcTBa CBOMX YTBEP)KJICHHM, 3aJaBaTh
rapaMeTpbl U KpUTEPUU PELLICHNUS;

- aHaJU3MPOBATH TOJIYUCHHBIE B XOJE PEIICHUS
3a/laud  pe3ynbTaThl, KPUTHYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIABUIaTb  HOBBIE  HUJIEH,
OpUTHHAJILHBIC TTOXO/IbI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
ITO3HABATEJILHON U COLMAIBHON IPAKTUKE

npeajiaratb

- yYMeTb HCIOJb30BATh HAMMEHOBAHUS XMUMHUYECKHX  COEIMHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U
TpUBHAJIbHbIC HA3BAaHUS BXHEHIIINX BEIIECTB (ITUJICH, alleTHIICH, TJIUIEPUH,
¢beHon, Qopmanmbaerun, yKCycHas KUCJIOTa, TJIMLUH, YrapHbId Tas,
YIJIEKHUCIIBIM Ta3, aMMHUAaK, TalleHas U3BECTh, HETallleHas U3BECThb, TUTHEBAS
colla U JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX pEaKUUd, OOBICHATH HX CMBICI;
IIO/ITBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHI XUMHUYECKUX
pEeaKLHnii;

- YMETh YCTAHABJIMBATh IMPUHAJIE)KHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BEIIECTB K ONpPEJEICHHBIM KJaccaM U IpyIIaM COEeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M Ba)KHEMIIME CBOMCTBA; ONPENESATh BUIBI
XUMHUYECKHUX CBSA3€H (KOBaJEHTHAs, NOHHAs, METaUINYEeCKasi, BOJOPOAHAs),
THUIBI KPUCTAJUTMIECKUAX PEIIETOK BEIIECTB; KIacCU(DUIIMPOBATh XUMHUECKUE
peakuuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUPA, POJIM XUMHHM B TO3HAHUM SIBIICHUN
NpUPOAbl, B (POPMUPOBAHMM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHus! PaKTHUYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEJE;

- YMEThb IpPOBOAMTH pacyeThl MO XUMHUYECKUM (popMmysiamM M ypaBHEHUSIM
XUMUYECKMX  pEaKkUMid C  HCIOJIb30BaHUEM  (PU3MUECKUX  BEJIHYUH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIsl MPHUHITHUS pEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa

B 00/1acTH IEHHOCTH HAYYHOI'0 NTO3HAHMSA:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILIECTBEHHOW IPaKTHKH,

- YMETb IJIAHUPOBATH U BBIIOJIIHATH XUMUYECKHUI SKCIEPUMEHT (ITpEeBpaLICHHS
OpPraHUYECKHUX BEILECTB IIPU HArpeBaHUU, ITOJIYYEHUE DTUIICHA U U3YYEHUE ET0
CBOMCTB, KAUECTBEHHBIC pEAaKIMM Ha AaJIbJIEruAbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OEJIKOB NMPH HAarpeBaHHUM, IIBETHBIE PEAKIMU OEIKOB;
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TIOWCKa,
aHanm3a u
UHTEPIpETANN
UHPOpPMALIUHU U
nH(OpMaIMOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3a1a4
npodeccuonan
bHOU
JeSITeTbHOCTH

OCHOBaHHOTO Ha JMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpPbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOABMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIESITEIbHOCTH,

TFOTOBHOCTh ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE;

OBinajgeHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU

MO3HABATEJIbHbIMHU AelCTBUAMM:

B) padora ¢ ungopmanmei:

- BJIAJICTh HABBIKAMU MOJyYCHHs] MHPOPMALUHU U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILLECTBIIATh IMOUCK, aHAINU3, CUCTEMATH3ALMIO U
MHTEpPIpEeTAINI0 HHPOPMAIUHN PA3IUYHbIX BUJIOB U
¢bopM npencTaBieHUS;

- co3JaBaTh TEKCThl B pa3iIUYHbIX (hopmarax c
y4eTOM Ha3HaueHusi HHGpOpMAlMM U IIeNeBOH
ayIUTOPUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPEICTABICHNS U BU3YyaIU3aliHy;

- OLEHMBAaTb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpoOpMalUK, €€ COOTBETCTBUE IIPABOBBIM H
MOpaIbHO-ITHYECKUM HOPMaM;

- HCHOJB30BaTh CpEACTBA HH(YOPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEeLICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U
OpraHM3allMOHHBIX  3aad ¢  COOJIOJACHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH,
TUTHEHBI, pecypcocOepeXeHus, TMPaBOBbIX U
THUYECKUX  HOPM, HOPM  HMH(OPMALMOHHOM
0E30ITaCHOCTH;

MPOBOJIUTH PEAKIIMA HOHHOTO OOMEHA, ONIPEACIIATh CPEAY BOJAHBIX PAaCTBOPOB,
KaueCTBEHHBIC pPEaKIUU Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTHOH aMMOHHMS; peIlIaTh SKCIIEPUMEHTAIbHbIC 3a/1auu 110 TemaM ""MeTasuibr"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpaleHuu ¢ BeIIeCTBaMHU | JIA0OPATOPHBIM 000PYI0BaHUEM; TIPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OJKCIEPUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOIIMX peakiuid u (OPMYIUPOBATh BHIBOJBI Ha OCHOBE JTHX
pe3yabTaTOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO0 HH()OPMALINIO, TTOJIy4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOM nH(popManmu, ceTh IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMU METOIAMH HAYYHOT'O MIO3HAHUS BEIIECTB U XUMHUECKUX
sIBJICHUH (HaOJI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMEThb NPOBOAMTH pacueThl MO XUMHUYECKUM (QopmyiamM U ypaBHEHUSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HYSCKUX  BEJIMYMH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM
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- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM W COLUMAIBHOU
JESTEIbHOCTH;

OBaanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH /1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCTD!

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOIN paboThI;

- INIpUHUMAaTh LEIU COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHA,
pacIpenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYILUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBJjajieHHe YHUBEPCAJbHBIMH PeryJIsTHBHBIMH
AeCTBUAMU:

I') NPUHATHE ce0sl U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX JIOAEH
MIPU aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U IIPABO APYTHX JIOIeH Ha
OIMOKHU;

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUUECKUI SKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBaHUU, IOJIYyUEHHE ITUIIEHA U U3YYEHUE €TO
CBOWCTB, KAUECTBEHHBbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HArpEBaHHH, [IBETHBIC PEAKIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMM MOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJHBIX paCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyibdar-, KapOOHAT- U XJIOPHJ-aHHUOHBI, Ha
KaTHOH aMMOHMSI; PelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaiisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pyI0OBaHUEM; MIPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLIMX PEAKIMA U (HOpPMYyIMpPOBAaTh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTATOB
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- pa3BHBaTh CIOCOOHOCTH TOHMMATh MUD C
HO3UIIMH IPYTOTO YeNIOBEKa,;

OK 07. B o0J1acTH 3K0JI0THYECKOT0 BOCITUTAHMS: - cdopMupoBaTh NOPEIACTABICHUA: O XHMMHUYECKOM  COCTaBISIOLICH
CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTH IKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpa, POJIM XUMHU B TO3HAHWUU SIBJICHUMN
COXPaHEHUIO MOHMMAHHUE BJIMSHUS COLIMATILHO-3KOHOMHUYECKUX | IPUPOAbI, B (OPMHUPOBAHUHU MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
OKpYXKalolled | MpOLIECCOB  HA  COCTOSHUE  NPUPOAHOW U | QyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMON JUIS PEUICHUS MPAKTUYECKUX
cpenpl, COLIMATILHOW  Cpeabl, OCO3HAaHWUE TJI00ATBHOTO | 337]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOTHYECKUX Mpo0ieM; IIPUPOJIHOM Cpefie;
€HHUIO, - IUTAaHUPOBAHWE W OCYILECTBICHHE ACHCTBHI B | - yMETh COOIIOATh MpaBHUia HKOJIOTMUYECKU 11eJ1eco00pa3HOro MoBeICHUS B
IIPUMEHSATH OKpY)KaloIlllel Cpele Ha OCHOBE 3HAHUS LeNel | ObITy U TPYIAOBOM AESITENHOCTH B LIENSAX COXPAHEHUS CBOETO 370POBbS U
3HaHUS 00 YCTOWUYMBOI'O Pa3BUTHS YEJIOBEUECTBA; OKpY’Kalollled MPUPOJHOM Cpe/bl; YUUTHIBATH ONACHOCTH BO3JACHCTBUS Ha
W3MEHECHUU AKTUBHOE HENIPUATHE JECHCTBUM, IPUHOCSIINX BpE | )KUBBIC OPraHU3MbI OIPEICIICHHBIX BEIIECTB, ITOHMMAas CMBICI IIOKa3aTells
KJINMATA, OKpY’Karolllel Cpee; MpeAeIbHON JOMYCTUMON KOHLIEHTpaluu
MIPUHLIUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIATOMPHUATHBIC
OepexIIMBOTO SKOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
IIPOU3BOJCTBA, | ACWCTBUH, IPEIOTBpAIIATh HUX;
3¢ PeKTUBHO - paclpenue OIbITa JEATEIIbHOCTH
JICUCTBOBATh B | DKOJIOTMYECKON HAINPABICHHOCTH;
Ype3BBIYAIHBIX | - OBIIAJICHHE HaBBIKAMU yUeOHO-
CUTYaLUsIX HCCIIEA0BATENBbCKOM, IPOEKTHON U COLIMAIBHON

JEeATEIbHOCTH;
IIK 1.1. - YMEHHE UCII0JIb30BaTh HOBEHIINe JOCTHXKEHUS -YMCHUC HCKATb W aHAJIM3UPOBATH KEUCHl O MNPUMEHCHUN XUMHWYCCKUX
BeimosssTe XUMIYECKOI HAYKH M XMMIYECKOI TEXHOIOTHH BEIIECTB M TEXHOJNOTMH ¢ ywyeroM Oynymedl mnpodeccruoHalbHON
paboThI 1o JEATEIBHOCTH 110 TEeMaM: OJJIEKTPUYECKOTO M DJIEKTPOMEXAHUYECKOTO
PEMOHTY U 000pyI0BaHUS.
00CITyKBaHUIO
ANEKTPOOOOPYT
OBaHHUS B
COOTBETCTBUU C
3a/IaHUEM C
CO0JII0ICHNEM

TpeOOBaHUH K
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Ka4eCTBY
BBIITOJHEHHBIX
pabor,
TpeboBaHuUi
OXpaHbI TPY/JIa,
OepexKIMBOTO
IIPOU3BOJICTBA
u
9KOJIOTHYECKOH
0e30I1acHOCTH.
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B pesynbrate ocBoeHus yuyeOHOW AMCHMILIMHBI OOyYaloIIMKCA JOHKEH 00JaaTh JTUYHOCTHBIMH

pe3yJbTaTaMu:

JINYHOCTHBIE Pe3yJIbTATHI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwi)

Ko 1m4HOCTHBIX
pe3yJbTaToB
peau3anuu
NPOrpaMmbl
BOCIUTAHUS

OcozHaronuii ce6s rpaXxJaHMHOM U 3allIUTHUKOM BEIMKOW CTPaHbI

JIP 1

[IposiBnsrOmNNA aKTUBHYIO I'PA’KIaHCKYIO ITO3ULIUIO, IEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh MIPUHIMIIAM YE€CTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH aKTUBHBIM UM YYacTBYIOIIMH B CTYACHUYECKOM H
TEPPUTOPUATIBHOM CAaMOYINPABICHUM, B TOM YHCIE HA YCJIOBHAX
J00pOBOJIBYECTBA, IPOLYKTUBHO B3aUMOICHCTBYIOIMI U Y4aCTBYIOILUI
B JICATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1i

JIP 2

CobOnrogaromuii -~ HOpPMBI ~ MPABOMOPSIIKA,  CIACAYIOIIMA  Hjeanam
rpakJaHCKOro odmiecTBa, obecreueHust 6€30MacHOCTH, MPaB M CBOOO
rpaxnad  Poccum. JIOsuIbHBI K  YCTAaHOBKAM U IPOSIBICHUSM
NpEJICTaBUTENICH  CYOKYJIbTYp, OTJIMYAKONIMA WX OT Tpymm ¢
JCCTPYKTUBHBIM U JICBUAHTHBIM TOBEJCHUEM. JIeMOHCTPUPYIOIIUI
HETNPUATHE ¥ TPEAYNPEKIAIONIMNA COIMAIBLHO OIACHOE IOBEICHUE
OKPYIKaIOIINUX

JIP 3

[IposiBnsromniA M JEMOHCTPUPYIOLIUMN yBaXKCHUE K JIOIAM TpyJa,
OCO3HAIOIIMK 1IEHHOCTh coOcTBeHHOro Tpyna. Crpemsmmiics K
(GbopMHpPOBaHHIO B CETEBOH cpele JMYHOCTHO U MPO(EecCHOHATBHOIO
KOHCTPYKTHUBHOTO «1IM()POBOTO ciiesiar

JIP 4

JIEMOHCTpUPYIOIIUN  INIPUBEPKEHHOCTH K  POJHOM  KYJIBTYpe,
HCTOPUYECKOW MaMATH Ha OCHOBE J0OBU K PonuHe, pogHoMy Hapony,
MaJIOH poIuHe, TIPUHATHIO TPAAUIIAOHHBIX LIECHHOCTEHN
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccun

JIP S

HpOSIBJ'I}IIOH_II/Iﬁ YBaKCHHUC K JIFOJAM CTAPIICTO IMOKOJICHUA U TOTOBHOCTDb
K Yy4aCTHUIO B COLIMAJIbHOM MNOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Haromii  NPUOPUTETHYKO  IIEHHOCTh  JINYHOCTU  4YEJIOBEKA;
yBaXKarolMi COOCTBEHHYI0 M YYXYI0 YHUKAJIbHOCTb B PA3JIMYHBIX
CUTYalusiX, BO BceX (popmax U BUAAX AEATEIHHOCTH.

JIP 7

[IposiBnsromniA M IEMOHCTPUPYIOIINNA yBaKEHUE K MPEICTABUTEISM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOH(PECCHOHANBHBIX U MHBIX
rpynn. Conpu4acTHbIM K COXPaHEHMIO, IPEYMHOXKEHHUIO U TPAHCIALUU
KYJAbTYPHBIX  TpaiMLMi M  IEHHOCTEM  MHOIOHALlMOHAJIBHOI'O
POCCHICKOr0O rocyaapcraa

JIP 8

CobOnroparomuii ¥ MPOMAaraHAWPYOIMIMK  TpaBWwiIa 370pPOBOTO U
Oe3omacHoro oOpas3a JKH3HHM, CIIOpTa; Mpexynpexaarmui amoo
MPEO0I0JICBAIONINN 3aBUCUMOCTH OT aJIKOTOJIs, TabaKka, MCUXO0aKTHBHBIX

BCIICCTB, a3apTHBIX HWUIP WU T.A. COXpaHHIOIJ_II/II\/'I MCHUXOJIOTHYCCKYTO

JIP 9

12
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YCTOﬁqHBOCTB B CUTYAaTUBHO CJIOXKHBIX WA CTPEMUTCIIbHO MCHAIOIINUXCA

CUTYaIUSIX
3a00TAIUNCS O 3alUTE OKPYKAIIIEH Cpeabl, COOCTBEHHONW W YYXOM P 10
0€30IaCHOCTH, B TOM YHCJIe IU(PPOBOI

[TposiBrsitomnii  yBaKeHHE K ICTETUYECKUM IIEHHOCTSIM, OOJaIarouit 1P 11
OCHOBAaMH 3CTETHUYECKOU KYJIbTYpPbI

[IpunuMaronuii ceMeiHble 1IEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMbHU U

BOCIIUTAHUIO JETEH; TEMOHCTPUPYIOLIUN HENPUATHE HACWIIMS B CEMbE, 1P 12

yXoJa OT pOI[HTCJ'IBCKOﬁ OTBECTCTBEHHOCTH, OTKa3a OT OTHOIIICHUH CO
CBOMMHU ACTBMH U UX (bHHaHCOBOFO COACPIKAHUA

JIMYHOCTHBIE pe3yJbTaThbl

peanu3alnuy NporpaMMbl BOCIIUTaHus, onpeaejaenabie 'BIIOY MO

«JIeKTPOCTAIBCKHI KON

PazBuBaromuii TBOPUYCCKHUC CHOCO6HOCTI/I, CIIOCOOHBIH Kp€aTUuBHO
MBICJINTB.

JIP 19

CrniocoOHbIii B 1Iu(poBOI cpejie MPOBOIUTH OLIEHKY HH(pOpMAIUH, ee
JIOCTOBEPHOCTH, CTPOUTH JIOTUYECKHUE YMO3AKIIIOUCHHSI HA OCHOBAHUH
MOCTYTAIOIIeH HHPOPMALIHH.

JIP 20

ConpuyacTHBIN K COXPAHEHHUIO, IPEYMHOKEHUIO U TPAHCIISIIIUU
KYJIbTYPHBIX TPAIULUNA U HEHHOCTEN MHOTOHAIMOHAIIBHOTO
POCCUICKOr0 rocyapcrsa.

JIP 27

Cobmroaronuii 1 mpornara’IupyoLuil mpaBusia 310pOBOro U
6e3o0macHOro 0opasa >KU3HU, CIOPTA; MPEAYNPEKAAOIIHM THO0
MPE0/I0JICBAIOIINN 3aBUCUMOCTH OT aJIKOT0JIs, TabaKa, ICUXO0aKTUBHBIX
BCIICCTB, a3apTHBLIX UT'P U T.A.

JIP 29

3a0oTsmuiics 0 3alIUTe OKPYKatolllel cpesbl, COOCTBEHHOM U UyKOMH
0€30MacHOCTH, B TOM 4yHciie HU(POBOIL.

JIP 30

B paMKax MmporpaMmbl yqe6H0171 JAUCIUITIIMHBI O6y‘{aIOH_II/IMI/ICH OCBAWBANOTCA YMCHUA U 3HAHUS:

JEMOHCTPUPOBATh Ha IpUMEpax
B3aMMOCBS3b MEXIY XMUMHEH U

Kopn JIP YmMenus 3HaHus

JIP 1-12; e OCHOBHEIX 3aKOHOB H
JIP 19, JIP 20, packpbIBaTh Ha IpUMEpax pojb | TCOPUN XUMUU;

JIP 27, JIP 29, XHUMHM B (GbOpMUPOBAaHUH | e TOITYYEHUS U IPUMEHEHHS
JIP 30 COBPEMEHHOM HAay4YHOH | BaKHEWIIUX METAJLIIOB,
KapTUHBI Mupa u B | HEMETAJJIOB, KJIACCOB
IIPAKTUYECKOH  JIEATEIbHOCTH | YIJIEBOAOPOJOB WU JIPYTHX

YEJI0BEKA; MpeCcTaBUTENEH

OpTraHUYCCKUX COCI[HHCHHﬁ;
e XHMMHUYCCKHUX

JIPYTHUMH €CTECTBEHHBIMU TEPMHHOB u
HayKaMH; CUMBOJIUKH.
packpplBaTh ~Ha  MpUMeEpax e TMpaBuia
TTOJIOKEHUS TEOPUH 0e30macHOTO

XUMHUYCCKOTO CTPOCHUMA AM.

oOpaimieHuss ¢

13
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Bbytneposa;

MOHUMATh (U3NICCKUN CMBICT
[Tepuoanueckoro 3akona JI.U.
MeHpeaeeBa U1 Ha €ro OCHOBE
00BACHATH 3aBUCUMOCTD
CBOICTB XHUMMYECKHUX
AJIEMEHTOB U 0Opa30BaHHBIX
MMH BEIECTB OT 3JEKTPOHHOTO
CTPOEHHSI aTOMOB;

MIPUMEHSATD rpaBuia
cHCTeMaTUIeCKOM
MEKTYHapOAHOMN
HOMEHKJIATypbl KaK CpeACTBa
pa3iauyueHus U HICHTU(PUKAIUU
BEIIECTB MO MX COCTaBy H
CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U
CTPYKTypHBIE bopmybl
OpPraHMYeCKUX BEIIECTB  Kak
HOCHTENeH  wHpOpMaIMu O
CTPOCHUHU BEIIIECTBA, ero
CBOMCTBAX W NPHUHAIJICKHOCTH
K  ONpEIEJICHHOMY  Kjaccy
COCIMHEHN;

XapaKkTepHU30BaTh
OpraHWYeCcKHe BEIIECTBA IO
COCTaBy, CTPOEHHUIO u
CBOMCTBAaM, yCTaHaBJIUBATh
MPUYUHHO-CIIEACTBEHHBIE CBS3HU
MEXIY JIaHHBIMH
XapaKTEPUCTUKAMHU BEIIECTBA;
MIPUBOIUTH IPUMEPHI
XHUMHYECKHX peakiuii,
PACKpBIBAIOIINX  XapaKTEepPHBIE
CBOICTBa TUITMYHBIX
IIPEACTABUTENEH KJIACCOB
OpPraHMYEeCKUX  BEIIECTB  C
HEIbI0 WX HWIACHTU(DUKAIUU U

00BIACHEHHS o0actu
MIPUMCHCHUS;

MPOTHO3HPOBATh BO3MOKHOCTH
MIPOTEKAHUS XAMHUYECKHAX

peakuuii Ha OCHOBE 3HAaHHUU O
THIIAX XWUMHYECKOH CBSI3H B
MOJIEKYJIaX pEareHToB MU UX
PEaKIIMOHHON CITOCOOHOCTH;

MPUBOJIUTH pUMEPDI
MPAKTUYECKOTO HCIIOIb30BaHUS
MPOJIYKTOB MepepadoTKu HepTH

u MPUPOTHOTO rasa,
BBICOKOMOJICKYJISIPHBIX
COCIMHEHU M (monmaTHIICHA,

CIKHMU,
TOPIOYHMH u
TOKCUYHBIMH
BEIIIECTBAMH,
cpelncTBamMu
OBITOBOM XMMUU,
npaBuja u
MIPUEMBI
Oe30ImacHoM
paboThI c
XUMHYECKUMH
BEIIECTBAMH U
J1a00paTOPHBIM
000pyIOBaHUEM;
BaYKHEHUIITHX
BEIIIECTB u
MaTepuayoB, HX
COCTaBa,
CTpOEHUS u
XUMHYECKUX
CBOMCTB
BEIIIECTB JUIST
0e30I1acHOr0
NPUMCHCHUS B
MPaKTUYECKOU
JIEATEIIbHOCTH;
OOBSICHATH
TIPUYUHBI
MHOTr000pa3us
BEIIIECTB Ha
OCHOBE  00mUX
MpEeICTaBICHUI
00 uX cocraBe U
CTPOCHHH;

14
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CUHTETHYECKOTO Kay4dyKa,
aleTaTHOTO BOJIOKHA);
MIPOBOUTH OTIBITHI o

PaclO3HAaBAHUIO OPraHUYECKUX
BEUICCTB: TIIMLEPHUHA, YKCYCHON
KHCJIOTHI, HCMIPCACIbHBIX
JKUPOB, TIJIIOKO3bI, KpaxMana,
OEIKOB - B COCTaBE IUIIEBBIX
IPOAYKTOB U KOCMETHYECKHUX
CPEACTB;

YCTaHABIMBAaTh  3aBUCUMOCTb
CKOPOCTH XMUMHUYECKOU pEaKLNK
U CMCIIEHUS XMMHYECKOIO
paBHOBECHUSA oT PA3INYHBIX

dbakTopoB c LENbI0
ONMpCACIICHUA OIITUMAJIbHBIX
yCIIOBUH MPOTEKAHUS
XUMHYCCKUX ITPOLECCOB,
IPUBOJIUTH PUMEPBI
TUAPOJIH3a coJieit B
MOBCEIHEBHOM KU3ZHU
YeJI0BEKa;

IPUBOJIUTH PUMEPBI
OKUCITUTEIHHO-

BOCCTAHOBUTEIIbHBIX pEaKLUi B
IIPUPOJE, IPOU3BOJCTBEHHBIX

npolieccax u
KU3ZHEICATSIIBHOCTH
OpTaHU3MOB;

MIPUBOJIUTH IPUMEPBI
XUMHYECKHUX peaxiuii,
PaCKpBIBAOIIINX oOmue
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB -  METAUIOB |
HEMETAIIJIOB,

MIPOBOJINTH pacyeTsl Ha

HaxO0XJeHUE MOJIEKYJIIPHOM
dbopMysBl  yII€BOAOPOJA  TO
MPOAYKTaM CrOPaHUs U IO €r0
OTHOCHUTEIBHON INIOTHOCTH M
MAacCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJAIIINX B €0 COCTaB;

OCYILIECTBJIATH MMOUCK
XUMUYECKOW HWH(pOpManuu 1o
HA3BaHUSIM, UJICHTH(PUKATOpPAM,

CTPYKTYPHBIM dbopmynam
BEILIECTB;

KPpUTHYECKH  OIIEHMBAaThb U
MHTEPIPETUPOBATH

XUMUYECKYIO uH(pOpMAIIHIO,
COJIEPXKAIIYIOCS B COOOIICHUSIX
CpelCTB MacCOBOM

15
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nHpopmanuu, pecypcax
WNHurepHera, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOYKHU
3pEHHsI  €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B LEJsIX
BBISIBIICHUS OIMOOYHBIX
Cy)KIeHU u  (QopMHpOBaHUS
COOCTBCHHOI ITO3UIINY;

e TMPEACTaBIATH IYyTU pPEIICHUS
I00ANTBHBIX MPOOJIEM, CTOSIIIIX
nepen YeJI0BEYECTBOM:
HKOJIOTHYECKUX,
HHEPreTHYECKUX, CBIPHEBBIX, U
pOJIb XMMHH B PEIICHUU ATHX
po0JeM.

2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

AU CHUTIIMHBI «XUMUSA»

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup y4yeOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHUIIIMHBI 78
B T.4.

OcHOBHOE coiep:KaHue 72
B T. 4.

TEOpEeTUIECKOoe O0yueHue 41
MPAKTUYECKUE 3aAHATHUS 31
nabopaTOpPHBIE 3aHITHS 0
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIePKaHUE (COIepPKAHHNE 6
NMPUKJIATHOTO0 MOYJIAA)

B T. U.:

TEOpeTHYecKoe 00yUeHue 2
MPaKTUIECCKUE 3aHATUA 4
IIpomexyTounas arrecraums (IuddepeHIIpoBaHHBIN 3a4eT) 2
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2.2. TemaTu4yecKkMi IJIAH M COAEPKAHUE TN CIATIIHHBI

Koanl
JINYHOCTHBIX
pe3yJabTaToB,
(¢popmupoBanu
HanmeHoBaHme Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE U NMPodecCHOHAILHO-0PUEHTHPOBAHHOE), 06 10 KOTOPBIX
. 'be€M 4acoB
pa3aeyioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY.JIb CIocoocTBYyeT
3JIEMEHT
NMpPOrpamMmblI;
(¢popmupyembie
KOMIIEeTEeHIIH U
1 2 3 4
OcHoOBHOE co/iep:KaHue 70
1 cemecTp
Pa3nes 1. OcHOBBI CTPpOCHHUS BeleCTBa 8
Tema 1.1. OcHoBHOe coJep:kaHue 8 OK 01
CrpoeHue aToMOB JIP 1-12;
TeopeTuyeckoe o0yueHUue 4
XAMUYECKHX p M JIP 19, JIP 20,
AJIEMEHTOB H - - JIP 27, JIP 30
npupona CoBpeMeHHasT MoJielNb CTpoeHUs: aroma. CHMBOJIHMYECKHN S3bIK XUMHUHU. XUMHUCCKHAN DJICMEHT.
XUMHIUECKOi DOnekTpoHHas KoHurypamus aroma. Kmaccudukanuss XUMUYECKUX DIEMEHTOB (S-, p-, d—?J‘IeMeHTBI).
CBSI3H BaneHTHBIE  DJIEKTPOHEI. BanenTHoCTb. DONeKTpoHHAass  MPUPOJAa  XUMHYECKOU CBSI3H. 4
DNEeKTPOOTPUIIATEILHOCTh. BUIBI XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJJIM4ecKas,
BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckue 3aHATHSA 2
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Pemienne 3agaHmii Ha WCIOJIB30BAaHHE XHMHYECKOM CHMBOJHMKM MW HAa3BaHUM COCAMHCHUM IO
HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUUECKOU U IPUKIIAAHON XUMHUH U TPUBUAJIbHBIX Ha3BaHUU
JUTSI COCTaBJICHUS XUMUYECKUX (POPMYII JBYXaTOMHBIX COEAMHEHUH (OKCHIIOB, CYIb(OHUIOB, TUIPHIOB U
T.II.) U IPYTUX HEOPTaHUYECKUX COCTUHEHUN OTAEIbHBIX KIaCcCOB.

[IpakTrueckue 3a7aHusl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX DJIEMEHTOB U
MEPUOIUUECKIUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIUHEHUU B COOTBETCTBUU C
nojoxxeHueM lleproanyeckoi CUCTEMBI.

Tema 1.2.
[Tepnonuueckuit
3aKOH U TabJmIa
.M. Menneneera

OcHoBHOE CoaecpikaHue

HpaKaneCRue 3aHATHUSA

[Tepuoanueckas cucrema xumuueckux sneMeHToB .M. MenaeneeBa. ®U3nyuecKuii CMbICIT
[Iepuonnueckoro 3akona JI.J11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTro 3nemMeHTa B [lepronnueckoii cucteMe. MupoBO33peHUYECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX IJIEMEHTOB.

Pemienne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3eMeHTOB «MeTannnieckie / HeMeTaNTHYeCKIe CBOMCTBA, dJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B MEPUOIUYECKON CUCTEME
xuMHu4deckux sneMeHToB .M. Menneneesa»

OK 01
OK 02
JIP 1-12;

Paznen 2. Xumnueckue peaknuu

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
JIP 1-12;
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Tema 2.1. Tuner  |Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTUEM HeopraHudeckux BeuecTB. CocTaBieHue JIP 19, JIP 20,

XAMUYECKUX ypaBHEHUH PEaKIMi COSTMHEHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUii TOPCHHS, JIP 27,
peakuuit OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIEHUI-BOcCcTaHOBIIeHU. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTENbD. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B IPUPOJIE, TPOM3BOJICTBEHHBIX IpoOIIeccax U

KHU3HECATeIIbHOCTH OpPraHM3MOB

IIpakTH4eckue 3aHATHSA 2

KonuuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHM M PacyeThl 110

YpaBHEHHUSAM XUMHUYECKHX peakiuil. Moib Kak equHuIla KoJW4yecTBa BellecTBa. MolsipHas macca.

3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MouspHblii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XMMUYECKUX PEaKIMi ¢ UCIIOJIb30BAaHUEM Macchl, 00bemMa

(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ONEKTPOIUTHUECKA OK 04
g qucconmanus u | 1€opeTHieckoe o0yueHue 4 TP 1-12:
MOHHBIN 0OMEH .

Teopus anexkTponuTUdeckoi nucconranuu. VMoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuu HOHHOTO

obmena. CocTaBlieHHE peakIil MOHHOrO OOMeHa MYyTeM COCTAaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX 4

MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHUsI HA COCTaBJIEHNE HOHHBIX peaKuil
Pa3nen 3. CTpoeHue U CBOICTBA HEOPTraHUYECKHX BelleCTB 18
Tema 3.1. OcHoBHOe coaep:kaHue 8 OK 01
Knaccudukanus, OK 02

Teopernueckoe o0yueHue 4
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HOMCHKJIIATYpA U |T[penqmeT HeopraHnyeckor xumuu. Kiaccudukarus Heoprannueckux Bemects. [IpocTeie u Cl1oKHbBIE JIP 1-12;
CTpOCHHUEC BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHU/IbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b JIP 19, JIP 20,
HEOPraHMYECKUX |HEOpPraHMYeCKUX BELIECTB. ArperaTHble COCTOsIHUS BellecTBa. Kpucrammueckue u aMmopgHbie [1K1.3
BEIIICCTB BelecTBa. TUTBI KPUCTALNTUNISCKUX PEIIETOK (aTOMHAsI, MOJICKYJISIpHASI, MOHHAS, METAILITNYECKas ).

3aBUCUMOCTh (PM3MUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIINYECKON PEIIETKU. 3aBUCUMOCTD

XUMHYECKON aKTUBHOCTH BEIIECTB OT BUIa XUMHUYECKOMN CBSI3HM U THIA KPUCTAIUTUIESCKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTH4yeckue 3aHATHS

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI

WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYyHAPOTHOM

(MIOIMAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mnpakTHYecKuX 3aMaHWNA IO KIACCH(PUKAIMK, HOMEHKIAType M XHMHYECKUM (opmyram

HEOPraHMYECKUX BEUIECTB PA3MYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas

W3BECTh, HETAIlIeHAas! N3BECTh, IMUTHEBAS COAA U JPYTHX): HA3BIBATH U COCTABIATH (POPMYJIIBI XUMUICCKUX

BEIIECTB, ONPEALEISITh MPUHAATIEKHOCTh K KJIaccy.

Hcrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb MHTEpHET 1 npyrue).

[Touck nHpOpMaIUK MO Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam
Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMHYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue K13
::1(1)1% FCTIZH%CKHX Mertannbl. O0uue puznyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. CrocoObl MmosiyueHus. 3HaueHHe TP 1-12;

MCTAJUIOB W HCMCTAJIJIOB B TNPHUPOAC U KHUHCACATCIBHOCTH YCJIOBCKA W OPraHU3MOB. KOppO3I/I5{
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTEI METAJUIOB OT KOPPO3HNHU

Hemeramnpl. OOmume Qusnyueckne W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. THUMHWYHBIE CBOWCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMmeHkI1aTypa coeTuHeHUI HemeTaioB. KpyroBopotst
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE
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XUMHUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCUICCTB (OKCI/II[OB, TUAPOKCUI0B, KUCIIOT,

coJield u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHH, 2

BBICIIIMX OKCHJIOB M TUAPOKCUIIOB

IIpakTHuyeckue 3aHATHS 2

CocraBiieHne ypaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTHEM MPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUIOB; HEOPTaHUYECKUX COJeH,

XapaKTEePU3YIOLIUX UX CBOMCTBA. 2

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JlaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHE U

0e30macHOe WCIIOJIb30BaHUE BAXKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOM

NeSITeIbHOCTH YeJIOBEKa
KonTpoasnas

IIpakTuyeckue 3anaTusi: CTpoeHUe BEIIECTBA U XMMHUECKHUE PEAKIIUN 2
padora 1

2 cemecTp
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Wnentuduxanus OK 02
HEOpraHHYECKHX IpakTHyeckue 3aHATHSA 2 OK 04
BEIIECTB )
m «MneHTndukaus HeOPraHNIECKUX BEIIECTBY. JIP 1-12;

Pemenne sKkcnepuMEHTANbHBIX 3a/a4 O XMMHUYECKMM CBOMCTBaM METAIJIOB M HEMETaJIOB, IO JIP 19, JIP 20,

pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHNI METAJUIOB M HEMETAJIIIOB. )

WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cylb(dar-, KapOOHAT- W XJIOPHUJ-

AHWOHBI, Ha KATHOH aMMOHHUS
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHUX BeleCTB 22
Tema 4.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanus, I1IK1.3

Teoperuueckoe o0yueHue 2
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CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKHUX
BEIIIECTB

[losiBneHne u pa3BUTHE OPraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
3HAYEHHUE OPTaHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOCHUE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
OCHOBHBIE TOJIOXKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOEHHUs MoJeKy. M3omepust U u30Mepsl.

[lonsitTue o QynkuuonanbHoi rpynne. Panukan. IlpuHnunel KiacCUpUKalUKM  OPraHUYECKUX
COEAMHEHNI. MexXayHapoHasi HOMEHKJIATypa U MPUHUMIIBI HOMEHKJIATypbl OPraHUYECKUX COCTUHEHHUI.
[TonsTre 00 a30TCoEpKAIINX COSAMHEHUSIX, OMOJIOTMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,
Oekax | Jp.), BBICOKOMOJICKYJISIPHBIX COSTUHEHUSIX (MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomenknaTypa OpraHMYeCKHX COEIMHEHUI OTAENBHBIX KIIacCOB (HACBHINICHHBIC, HEHACHIIICHHBIC WU
apOMAaTHUYECKHE YTIIEBOJOPOJIBI, CIIUPTHI, ()EHOINBI, albACTHAbI, KETOHBI, KAPOOHOBHIC KHUCIOTHI U JIp.)
CocraBneHHe TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIONB3Ys WX HAa3BaHUS N0 CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHJICH,
alleTWIeH, MJIMLEpuH, (eHod, (GopMaibAerus, YKCycHas KHcIoTa, IMuiuH). Pacdersl mpocreifmeit
(hopMyJIbl OpraHNYecKO MOJIEKYJIbI, HCXO/IsI U3 3JIEMEHTHOT0 cocTaBa (B %)

JIP 1-12;
JIP 19, JIP 20,

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHNH

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yuenue

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH ps v o01as popmyra; U3oMepus;
(bu3nyeckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI TOJTyYEHUs):

— MpenebHbIe YIIIEBOAOPOAb! (AIKaHbl M IUKJIOAlIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOAHBIX YIIIEBOJ0POIOB, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HEIpeIeIbHbIE (AJIKEHBI, ATIKMHBI U aJIKaJMEHbI) 1 apOMaTHUECKHE yIiIeBo10poabl. ['openue anieTuinena
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKH U PE3KU METAIIOB

OK 01
OK 02
OK 04
I1K1.3
JIP 1-12;
JIP 19, JIP 20,
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— KUCIIOpOZCOepKalllie COeTUHEHHS (CIUPTHI U HEHOIIbI, KApOOHOBBIE KUCIOTHI M 3(UPHI, alIbJETUIIBI U
KETOHBI, JKUPBI, yIiIeBoabl). [IpakTUdeckoe MNpUMEHEHWE OJTUIICHTIUKOJS, TIHIEepUHa, (QeHoma.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoOroIIMe CBOKWCTBA MbLja

— a30TcoeprKaIIe COeAMHEHUS (AaMHHBI 1 aMHUHOKHUCIIOTHI, OETIKHM ). BRICOKOMOJIEKYIISIpHBIE COCTUHEHHUS
(cuHTeTMyeckue U OMOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[TonnMepu3anus 3TUIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'enetnueckas CBSI3b MEXKIY KIIACCAMH OPraHUYECKUX COEIMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeeibHble (aJIKaHbl U LIUKIIOAJIKAHbI),
HenpeaeabHble (AIKEHbI, aIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI U AUPHI, aJIbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aaHUs Ha COCTaBICHHE YPABHEHMM XMMHUYECKHMX PEAKLMM C y4aCTHEM OPraHM4eCKUX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBieHne cxeM peakuuidi (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3yIOIUX XMMUIECKHE CBOMCTBA OPIraHUYECKUX COeTMHEHUI OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUeHUs] M Ha3BaHUWE OPraHMYECKHX COCJAMHEHUN 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMYECKUX
COEIMHEHUH OTAEIBHBIX KJIACCOB

Tema 4.3.
Nnentuduxanus
OpPTaHUYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBITOBOM U

OcHoBHOe coaepKaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. IlpumeHenne u Ouosornyeckas posb yriaeBoaoB. OKHUcIeHHE
JIJ€BOJOB — MCTOYHHUK OJHEPrUM IKUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMHUHOKHUCIIOT.
I[TpeBparenust 6€1K0B MUK B opranusMe. buonoruueckue pyHkunu 6enkoB. buongornueckue GpyHKInu
*KUpoB. Posib oprannueckoil XMMuM B pelieH!H Mpo0ieM MUILEeBOi 0e30macHOCTH

OK 01
OK 02
OK 04
IK 1.3
JIP 1-12;
JIP 19, JIP 20,
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HpOHSBOI[CTBCHHOﬁ

JACATCIIBHOCTH
YCI0BCKa

Ponp opranuueckoil XUMHM B pelleHHMM NpoOJeM 3HepreTMYeckod Oe30lacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3aHUH HOBBIX MaTEpUAJIOB, HOBbIX HMCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHBIE UCTOYHUKU
sHeprun). OnacHOCTb BO3JEHCTBUS Ha KHUBbIE OPraHU3Mbl OPIaHUYECKUX BELIECTB OT/EIbHBIX KJIACCOB
(YyriaeBoJopoAdbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI
IIOKa3aTelst PEAEIbHO JOIYCTUMON KOHIEHTPALuU

I[MpakTuyeckue 3aHATHS

JlaboparopHast pabota: “UneHTHUKAINST OPTAHHYECKUX COSAMHEHUA OTICITBHBIX KJIACCOB”™
Wnentudukanus opraHMuecKuX COeIMHEHUHN OT/IEIbHBIX KIACCOB (Ha MPUMEPE allbJeTUI0B, Kpaxmasa,
YKCYCHOW KHCIIOTHI, OEJIKOB | T.II.) C UCHIOJIB30BAHUEM HX (PH3UKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX
KauecTBEHHBbIX  peakuuil. JleHarypamuss Oenka mpu  HarpeBaHud.  L[BeTHble — peakiuu
6€JIKOB.BO3HI/IKHOB€HI/IG AHAJIMTUYCCKOr0 CUrHajla € TOYKH 3pCHHUA XHMHUUYCCKHUX IIPOLECCOB IIpH
MPOTEKaHUU KaYEeCTBEHHON PEaKIINH, MO3BOJISIIOIIECH UACHTU(PUIIMPOBATH MPEATOKEHHBIE OPraHUYECKHe
BelIECTBa

Pazpnean S. Kunernueckue u TepMoANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peaKIui
CxkopocTb OcHoBHoOe cogepkaHue OK 01
XUMHUYECKHUX OK 02
peaKITHiL. Teopernueckoe o0yueHue K 1.3
XHUMHYECKOE C . JIP 1-12;
KOPOCTb PEaKIMH, €€ 3aBUCHUMOCTb OT Pa3IMUYHBIX (aKTOPOB: MPUPOIbl PEArMpyIOLINX BEIIECTB, ’
PaBHOBECHC KOHIEHTPALMM  PEArupyIOIMX  BENIECTB,  TEMIEPATyphl M IUIOMAAH  PEAKIHOHHON JIP 19, JIP 20
noBepxHocTU. TernoBbiea(HPeKThl XMMUYECKUX peakiiii. DK30-U 3HI0TEPMUYECKUE, PEAKIIHH.
OO6paTumocTh peakiuii. XuMHU4YECKOe paBHOBECHE U €0 CMEILIEHHUE MT0/1 IEHCTBUEM Pa3IMUHbIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WJIM TPOAYKTOB pPEaKIMH, MIaBlEHHE, TeMmIeparypa) Ajis CO3/aHUus
ONITUMAITBHBIX YCIIOBHI NPOTEKaHUsI XUMUIecKuX rporeccoB. [Ipuanun Jle [llarense
IIpakTHYeckne 3aHATHA OK 01
OK 02
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUii HA aHaIW3 (PAKTOPOB, BIHSIONIAX Ha HW3MCHEHHE IK 1.3
CKOpPOCTH XUMHUYECKOW PEaKIUH, B T.4. C MO3UIUI SKOJIOTHYECKHU 11eIECO00Pa3HOro MOBEIEHUS B OBITY U JIP 1-12;
TPYAOBOH JESITETHHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBBSI M OKPYKAIOIICH IPUPOIHOM CPEIIBL. JIP 19, JIP 20
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Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-Illatense s
HAaXOX/CHUS HAIpPABICHUS CMEIICHUS PABHOBECHS XUMHUYECKOW peakiuu W aHaau3 (akTOpOB,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS

Pazpmea 6. PacTBOopbI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
[TonsiTue o OK 02
pacTBOpax TeopeTnueckoe o0yueHue OK 07
PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUS PACTBOPOB. [IK 1.3
PacTBOpuUMOCTB. MaccoBas oISl paCTBOPEHHOTO BemecTsa. CMBICI HOKa3aTels IPeIeIbHO JOMYCTHMOM JIP 1-12;
KOHIICHTPAIIUU U €r0 UCIIOIh30BaHHUE B OLICHKE SKOJIOTHYECKOM 0€30ITacHOCTH. JIP 19, JIP 20
[IpaBmia 3KOJIOTHYECKU I11€71€CO00pPa3HOr0 IMOBEACHUS B OBITY W TPYAOBOW ACSITEILHOCTH B IEJISAX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIeH MPUPOIHON CpE/bl; OMACHOCTh BO3ACHCTBUS HA >KUBBIC
OpPTraHU3MBI OTIPE/ICIICHHBIX BEIICCTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yEeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Uccnenoanue OK 02
CBOJCTB PaCTBOPOB IMpakTuyeckue 3aHATHSA OK 04
JlaboparopHast pabota «IIpUroToBICHHE PACTBOPOBY. [K 1.3
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOil, %) KOHIIEHTpalHH (C MPAKTHKO-OPHEHTUPOBAHHBIMU JIP 1-12;
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB. JIP 19, JIP 20
Pemenwue 3a1a4 Ha MPUTOTOBIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (CoAepKaHUe TPUKJIIATHOTO MOIYJIs)
Paznea 7. Xumust B GbITY H IPOM3BOJACTBEHHOI IeATEJLHOCTH YeJI0BEKA OK 01
XuMmus B OBITY U OK 02
IIPOM3BOJICTBEHHOM [ OCHOBHOE COepKAHME OK 04
eSTENIbHOCTH
it OK 07
yesioBeKa Teopernueckoe odyuenune
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Hogelinme 1ocTuKeHNs: XMMUYECKON HAyKU M XUMHUYECKOM TexHosioruu. Poib xumMuun B obecriedeHun
HKOJIOTHYECKOM, SHEPreTUUECKOM 1 MUIIEBON O€30M1aCHOCTH, pa3BUTHH MeaAuLUHBL. [IpaBuia nmoucka u
aHalu3a XUMHMUYECKOW HH(OpMaluM U3 pas3IMyHbIX HCTOYHUKOB (Hay4yHas M ydyeOHO-Hay4dHas
JIuTepaTypa, CpeacTBa MaccoBoii nHpopmanuu, cetb IHTEpHET)

HpaKaneCRne 3aHATHSA

[Tonck u aHanu3 KeicoB O MPUMEHEHWH XMMHMYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oyayrieit
npoeCCHOHATbHON ~ JEATENIBHOCTH 10  TeMaM:  BaXKHEUIIME  CTPOWTENbHbIE  MaTepHAIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KpPAaCKW, CTEKIO, KepamMHuKa, MaTepuanbl JUIsl SJIEKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHUKHM DHEPIHMM, OPraHWYECKUE U MMHEpaJIbHbIE
yoOpeHus, TIeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra:[IpencraBneHne pe3ynbTaToOB PelICHUs KeWCoB B (hOpMe MUHHU-I0KIA/a C IPe3eHTaen

IIK 1.3
JIP 1-12;
JIP 19, JIP 20

HpOMe)KyTO‘{HaH arrecranusd 1mo JMCIMIIJIMHE — Z[I/I(l)q)epeHIII/IpOBaHHblﬁ 3avuer

Bcero

78
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecnedeHn 1o
Jns peanuzanuu mporpaMMbl TUCHUIUIMHBI TPEAYCMOTPEHO ClieUalbHOE TOMELICHHE:
KaOWHET XUMUH.

OO6opynoBanne y4yeOHOro KaOuHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPIKHEBBIX
MoOJIeJIed MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIMU IPOCTBIX U CIOKHBIX BELIECTB
W/WIN KOJUIEKIIMU TIOJMMEPOB; KOJUIEKIIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua Menpaeneesa,
yaeOHbIe GUIBEMBI, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAaMHU BOCIPOU3BEICHHUS 3BYKa,
NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIUWHAs JOCKa, yKa3Ka-Tpe3eHTep It
MpE3CHTAIH.

OobopynoBanue Jadoparopum W pado4Yux MecT JIa0OPATOPHM: MEH3YpPKH, IHIIETKU-
KaIeJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U ITOKPOBHbIE CTEKJA, IUIAHLIETHI IS
KaleJIbHBIX peakiyii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, (GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJIOYKH, IITATHUBBI JJISI MPOOMPOK; MEPHBIC
LWIMH]PBI, BODOHKU CTEKJIIHHBIE, BOPOHKH JleNUTeNbHbIe HuiauHaApuueckue (50-100 mi), ctynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETH, (UIBTPHl OyMakHbIE, BaTa, Maplsi, 4acOBbIE CTEKJA,
AMEKTPOIUIUTKH, TAaOOPATOPHBIE IITATUBHI, CIIHPTOBBIC TOPENIKH, CIIMYKH, MPUOOP 7S MONYy4EHHUs
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3JIaTOYHbIC JIOTKU; XuMHUuyeckue crakadbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHBIE LIUIMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble Ipodupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mu), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJISIHHBIC TTAJTOYKH; KOHUYECKUE KOJIOBI
st TutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s onpeneneHus pH u cranmgapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIN UHUKATOp; nuneTku Ha 1, 10, 50 M (unu go3atopsl Ha 1, 5
u 10 mi), GropeTKu Juis TUTPOBaHUS, MeAUIMHCKHE mpuubl Ha 100—150 mi1, nabopaTtopHble W/HUIH
aHaJTUTH4YeCcKUe Bechbl, pH-MeTpsl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOe 000pyI0BaHUE.

3.2. UuopmannoHHOe o0ecniedeHre peajn3anuu NpPOorpaMmMbl

[Tepeuenb pekoMeHTyeMbIX y4eOHBIX U3/1aHui, IHTepHeT-pecypcoB, TOMOIHUTENBHOM IUTEPATYPHI:
OcHOBHbIE HICTOYHMKH:

1. Xumus aia npodeccuit ¥ crennaabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO TTpodumeii:
y49eOHHUK JJI CTY. YUpexaeHui cpen. mpod. oopazosanus. [lox penakmueit O.C.I'abpuensna - M.:
W3narensckuit ieHTp «Akanemus», 2023 (496 ctp).

JonoHUTEIbHBIC HCTOYHUKH
1. Xumus: 3agaunm W yOpaxXHEeHUs: ydel.mocobue il  CTYA.YUPESKICHUU Cpea.npod.
obpazoBanus/Epoxun F0.M.— M.: U3narensckuii neHTp «Akagemus». 2018(288 crp).

HNHuTepHer - pecypcsl

www. hemi. wallst. ru (O6pa3zoBaTenbHbBIN CAalT AJI NIKOJTBHUKOB «XUMUS).
www. alhimikov. net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (3nekTpoHHass OMOINOTEKA TTO XUMHH ).

www. enauki. ru (MHTepHeT-u31aHue s yuurenen «EcTecTBeHHbIE HAYKU).
www. lseptember. ru (MeTogudeckas razera «llepBoe ceHTIOps»).
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www. hvsh. ru (CkypHa) « XuMUS B IIKOJIE»).
www. hij. ru (kypHan «XUMHS U KUZHBY).
www. chemistry-chemists. com (3IeKTpOHHBIN KypHaN «XUMUKH U XUMHSD))

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUS OBIIIEOBPA3OBATEJIBLHON
JANCHUITTINHBI

KOHTpOJIB M OLCHKa pPC3yJIbTAaTOB O6y‘-IeHI/ISI OCYHICCTBJIACTCA MPENIOAAaBaTCICM B ITPOLIECCE

IMPOBECACHUA IMPAKTHUYCCKUX 3aHATHH U na6opaTopHHx pa60T, TECTUPOBAHNA, 4@ TAKXKC BBLIIIOJIHCHUA

06y‘laIOH_[I/IMI/IC5{ HMHAUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCH@HOB&HHﬁ. Pe3y.]'IBTaTBI 06y‘leHI/I${
OIpCACIIA0T, YTO o6yqa10umec;1 AOJKHBI 3HATb, IOHUMATb U ACMOHCTPUPOBATH IIO 3aBCPIICHUU
HU3Yy4YCHUS NUCHUIIIIMHBI.

Jiis popmupoBaHUs, KOHTPOJISI U OICHKH pPE3yIbTaTOB OCBOCHUS YYCOHOW IHCITUTUIHHBI

UCIIOJIB3YETCSl CUCTEMa OLEHOYHBIX MEPONPUSTHM, MPECTaBIAIONIas COO0H KOMIUIEKC y4eOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00y4deHHs U chopmynupoBaHHBIX ¢ yaerom ®I'OC
COO (mpeametnsbie pe3ynabtathl o aucuuruae) u GI'OC CIIO.

Ne | OK/IIK

Monyas/Pa3nen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

I | OcHoBHOE coep:kanue

XUMHYECKHUX HJIEMEHTOB
Y IPUPOJAa XUMHYECKOU
CBS3U

(hopMyIBl COeTUHEHUH B
COOTBETCTBHH CO
CTCTICHBIO OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB,
MCXOJSl U3 BAJIGHTHOCTH U
ANEKTPOOTPHUIATENTEHOCTH

1 ®opMyJIHpPOBATH
Pa3nes 1. OcHOBBI PMYIHP
0a30Bble IOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 |[OK 01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHune atomoB

XUMHYECKHUX JIEMECHTOB U
MIPUPOJIa XUMUYECKOH CBSA3U.

2. 3a1aun Ha COCTABJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX CO€IMHEHUN
(okcu0B, Cynb(PHUAOB, TUIPHUIOB
U T.11.).

3. 3aiaHus Ha UCTIOJIb30BAHHE
XUMUYECKOH CUMBOJIMKU U
Ha3BaHWU COCIMHEHUH T10
HOMEHKJIATYp€E MEKTyHApOHOTO
COI03a TEOPETUYECKOUN 1
MIPUKJIAHON XUMUU U
TPUBHAIILHBIX HA3BAHUU IS
COCTaBJICHUSI XMMHUYCCKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAHHMYECKUX
COCAMHCHHI OT/IEIIBHBIX KIIACCOB
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Ne

OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUusTHI

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmuma J{.U.
Menneneena

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBCTCTBUHU C UX
I0JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JCKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB .M.
Meunneneesay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
W3MCHEHHEM CBOMCTB
XHMMHYECKHX 3JIEMEHTOB M UX
COEJMHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMHYECKIX
9JIEMEHTOB: «MeTtaminyeckue /
HEMETAJNINYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

.. MenneneeBay

Pasznea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XHUMHYECKHX peaKui

KonrtpoabHas padora
«CTpoeHue BenecTsa u
XHMHYECKHEe PeaKIum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTCIIBbHBIC
peakiuu

1. 3amaym Ha cocTaBiIcHHUE
YpPaBHEHUH pEAKIUM:

— COCJIMHEHUS, 3aMeICHUS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIL30BaHUEM METOIa
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHi

3JIEKTPOHHOTO OaiaHca.

2. 3a/1ayv Ha pacyeT MaccChl
BEIIeCTBa WK 00BhEMA

ra30B 110 U3BECTHOMY KOJHYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
peaKiuu BElIeCTB; PacuéThl
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET

IpUMECH
2.2 DIIEKTPOJIUTHYECKAS CocraBnsATh ypaBHEHUS 1. 3amaHust Ha COCTaBJICHUE
JUCCOIMAINS U MOHHBIA |XUMUYECKUX PEaKIINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yuacTueM KUCJIOT,
y4acTUEM OCHOBAaHMH U COJIEH,

HEOPTaHMYECKUX BEIICCTB |yCTAHOBJICHUE U3MCHEHUS
KHUCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui'”

3 Pa3nen 3. Ctpoenue u |McciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA CBOIICTBA «CBOHCTBa HEOPraHHUYECKUX
HEOPraHH4eCKHUX HEOPraHU4eCKUuX BeLIECTB»

BellecTB BellecTB
3.1 |[OK 01 Knaccugukanus, Knaccudunuposatsb 1. Tectr «<HomeHknaTypa u
K 1.3 HOMEHKJIATypa 1 HEOPTAaHUYECKHE Ha3BaHUE HEOPTAaHUYECKUX
CTpOECHHE BEIIECTBA B COOTBETCTBUU |BEIIECTB UCXOJS U3 UX
HEOPraHUYECKUX C X CTPOEHUEM XUMHYECKON (GOpPMYJIIbI MU
BEIIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXOMI U3 Ha3BaHUS
BELIECTBA 10 MEKIYHAPOIHOU
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM
710J1A (MacChl) XUMHYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMeCcH).

3. IIpakTrueckue 3a1aHus 10
KJaccupuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEILECTB

PAa3JIMIHBIX KJIACCOB.
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Ne

OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUusTHI

4. IIpakTryeckue 3aJlanus Ha
onpeieICHUE XUMHUIECKON
aKTHBHOCTH BEIIICCTB B
3aBHCHMOCTH BUJIa XHUMHUYCCKOM
CBSA3U U TUIIA KPUCTAJUINYECKON
peuieTku

3.2

OK 01
OK 02
IIK 1.3

DU3NKO-XUMHYCCKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTH (PH3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHMYEeCKUX BELIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAK)KE THIIA
KPHUCTAIUIMYECKOMN
peleTku

1. Tect «OcobeHnocTH
XUMHYECKHX CBOMCTB OKCHUIOB,
KHCIIOT, OCHOBaHUM, aM()OTEPHBIX
TUAPOKCHJIOB U COJICH».

2. 3ajgaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHUYECKUX PEaKIui
C Y4aCTHEM IMPOCTHIX U CIOKHBIX
HEOPTaHWYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(}OTEpHBIX AIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHHUH ¥ aM(pOTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
colieil, XapaKTepU3YIOUINX UX
CBOIMCTBA U CLIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPTraHWYECKUX BELIECTB

33

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTraHUYECKHX
BEIIIECTB

Uccnenosars
KaueCTBEHHbIE PEAKIINU
HEOPraHUYECKHUX BEILECTB

1. IlpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHMsl IO COCTaBJICHUIO
XUMUYECKUX PEAKLU C y4acTUEM
HEOPTraHWYECKHUX BEILECTB,
UCIIOJIb3YEMBIX JJI UX
UJIEHTU(DUKAITNH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB’’

Pa3nen 4. Ctpoenue u
CBOlicTBa
OpPraHu4YecKux
BellecTB

HUccaenoBarnh CTPOECHUE U
CBOliCTBa OpPraHn4eCKux
BelleCTB

KontpoabHnas padora
«CTpoeHue U cBOICTBa
OpraHU4YeCKHX BelIeCTB)
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Ne

OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUusTHI

4.1

OK 01
IIK 1.3

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKre BEllecTBa B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amaHust Ha COCTaBJICHUE
Ha3BaHUN OPraHUYCCKUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEXKIYHAPOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopmyi
OpTraHUYECKUX BEIIECTB
OTJICTIbHBIX KJIACCOB.

3. 3ajaun Ha onpezeneHue
npocteimien GopmMyIbl
OpPTraHUYECKON MOJICKYJIIbI, UCXO/IsI
U3 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.3

CBolicTBa OpraHUYECKUX
COCIMHEHU N

VYcraHaBiuBaTh
3aBUCUMOCTD (PU3HUKO-
XUMHUYECKUX CBOMCTB
OpPraHUYEeCKUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cocTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUI
C y4acCTUEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA U
TE€HETUYECKOM CBS3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3a1a4u 1O
YpaBHEHUSIM PEAKLIMI C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas padoTa
“IIpeBpallieHUs OPraHUYECKUX
BEILIECTB ITPX HAarpeBaHUu"

4.3

OK 01
OK 02
OK 04
IIK 1.3

Nnentuduxanus
OpPTaHWYECKUX BEIIECTB,
UX 3HAYEHUE U
MPUMEHEHHE B OBITOBOM
Y TIPOU3BOACTBEHHOM
JIeATETbHOCTH YeJI0OBEKa

Uccnenosarts
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COEJMHEHHH OTIEIBHBIX
KJIaCCOB

1.IIpakTUKO-OpHEHTHUPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKHUX PEAKINN C y4aCTHEM
OpPraHMYECKUX BEILECTB, B T.4.
HCIIOJIB3YEMBIX JJIS UX
UICHTU(PUKAIUHT B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxaiist OpraHn4ecKux
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[BBeauTte TekcT]

Ne | OK/TIK | Moayas/Pasgen/Tema |  Pesyabrar 00yueHus Tumer Oueﬂoqﬂub .
MepOonpUATHI
COCIMHEHUN OTAEIBLHBIX KJIAaCCOB”’
5 Pa3zgea S. XapakTepu3zoBathb
Kunernueckue u BJIUSIHME PA3JHYHbIX
TepMOAMHAMHMYecKHe |(aKkTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peakuui
5 |OK 01 CKopoCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLUEHTPALMUM  |TEOPETUYECKUE 3aJaHUsI HA
paBHOBECHE pearupyoumx BemecTB U |aHanu3 (pakTopoB, BIUSIOIINX Ha
TeMIIepaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMHUYECKHUX peaKIuii peakuuu. [IpakTrko-
XapakTepu3oBaTh OpPUEHTHUPOBAHHbIC 3a/1aHUS HA
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHuuna Jle-
KOHIEHTpauuu Bemlects, |lllaTenbe 1 HaxoXACHUS
peaxkuuu cpeasl u HaIlpaBJIEHUS CMEIIECHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIun
CMeEIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarh MCTHHHBIE
Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 |[OK 01 IlonsTue o pactBopax  |Pasnuuars HCTHHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpPOB.
2. IIpakTHKO-OpHEHTHPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOIb3yeMBbIE B OBITOBOM 1
MIPOU3BOJICTBEHHON IEATENbHOCTH
YeJI0BEKa
6.2 |[OK 01 HccnenoBanue croiictB |MccnenoBars husuko- JlaGoparopHas paboTa
OK 04 pacTBOPOB XUMHUYECKHUE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
IIK 1.3 HUCTHUHHBIX PacTBOPOB
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[BBeauTte TekcT]

THunbl OLEHOYHBIX

0€30I1aCHOCTH

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpUsITH
II | IpodeccuoHaATILHO-OPUEHTHPOBAHHOE COJIEPKAHUE (COIePKAHME MPUKIIATHOTO MOTYJIs1)
7 Pa3zmen 7. OueHnBaTh NOCJEACTBHUA|3alUTA Kelca (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
JeATeJIbHOCTH JeATEJIbHOCTH Y€JI0BEKA
YeJi0BeKa C MO3UIHH
3KO0JOTHYeCKOM
0e30macHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom Oymymeit
OK 02 MIPOU3BOJACTBEHHOMN OBITOBOH U npodeccuoHaIbHON
OK 04 JIEATEIIbHOCTHU YeJIOBEKa |(IIPOU3BOICTBEHHOM JEATEeTLHOCTH)
OK 07 IeITEIbHOCTH uejioBeka ¢ | Bo3Mo)kHBIE TEMBI KEHCOB:
IIK 1.3 no3unui dxonoruueckor |1. Iloremnenue kimMara u

BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKEaHa.

2. bBynyume marepuaisl 1715 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl ais
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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[BBeauTte TekcT]

Juunocmmuoie pes3yiomantbl

Kpumepuu oyenku

Memoowt ouyenku

JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

1. Ilouck u u3BJIeYECHHUE
HY>KHOU MH(OPMAIIUH 10
3aJIaHHO# TeMe B
aZanTUPOBAHHBIX
HMCTOYHUKAX PA3IUIHOTO
THIIA

2. YMeHHe CO3HaTeIbHO
OpraHU30BBIBATH CBOIO
MMO3HABATEIHHYIO
JEeITEIbHOCTD

3. YMeHue npaBuibHO
W3BJICKATh U IPUMEHSTH
HYXXHYIO0 HHPOPMALIHIO

1. UnTepnperanus
pe3yabTaTOB HAOIIOACHUH 32
JeSTeTbHOCTBIO
o0yyaroIerocs B rpouecce
OCBOEHUS 00pa30BATEIHLHOM
IIPOrpaMMBl.

2. CtapToBasi IMarHOCTHKA
HOJrOTOBKH 00yyaroImuxcs no
HIKOJIBHOMY KypCy
aHIJIMHACKOTO SI3BIKA;
BBISIBIICHHE MOTHUBAIIUH K
M3YyYEHHUIO HOBOTO MaTepHaa.
3. Texymuii KOHTPOJIb B
dbopme:

- 3aIUTHI MPAKTHYECKUX
3aHATHI;

- KOHTPOJIBHBIX padoT 1O
TeMaM pa3/ieioB AUCHUIUINHBL;
- TECTUPOBAHUS;

- JoMaitHei paboTsl;

- 0T4€Ta MO MPOJEIAHHON
BHEAYJUTOPHOM
CaMOCTOSITEJILHOM paboTe
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