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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. MecTO IUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/bHOI NPOrpaMMbl

Oo6meo6pa3zoBarenshas guciuminHa CO0.01.07 «Xumusy» sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa3oBaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuanbHocT 43.02.16 TypusM u roCTENpUUMCTBO

1.2. Hean u niiaHupyemMblie pe3yabTAThbl 0CBOECHHS TN CHUILIUHBI:
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Ilenp — dopmupoBaHHE Yy CTYJIEHTOB XHMHYECKOM COCTaBIIAIOLICH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpa KaK OCHOBBI NPUHATHUS PELIECHUM B )KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTyaLUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHOM cperie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHWs XUMHUYECKUX IPOLIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW HAayyHOM KapTHHBI MHpA, B3aUMOCBS3U H
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs MPOBOJUTH pacyeTbl IO XHUMHUYECKUM (opMmyraM U ypaBHEHUAM
XUMHUYECKMX  peaklUui, IUIAHUPOBaTb M  HMHTEPIPETUPOBATH  PE3YyJbTaThl  XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IMPOBEIECHUS XMMUYECKHX SKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUMN C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss ¢ BeulectBamu U J1HoaGopaTopHbIM
000py10BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIATh
MH(POPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3INuHbIX HCTOUHUKOB;

5) cdopmupoBaTh YyMEHHUS IPOTHO3UPOBATH IIOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6) copmupoBaTh MOHUMAaHUE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKU U TEXHOJIOTUN
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOU cep.

1.2.2. Tlmanupyembie pe3y/ibTaThl O0CBOeHHMSI 001e00pPa30BaTEJbHON INCHUILIMHbI B
coorBeTcTBUU ¢ ®IT'OC CIIO 1 Ha ocHoBe ®T'OC COO
O6mue xomnetrennuu (aanee — OK) u npodeccuonanpubie komnerenuuu (naiee — [1K) ®T'OC
CIIO B cOOTHECEHHH C JTUIHOCTHBIMHU, METAIIPEIMETHBIMH U TTPEIMETHBIMU PE3yJIbTaTaMH
o0Oyuenus 6a3oBoro ypoBHs (aanee — [1P6) ®I'OC COO mnpencraBieHsl B TabIHIIE:



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00I1e00pa30BaTEIILHON IUCITUTITHHBI

npodeccnoHanbHON AeATENbHOCTH,
OBnageHne yHMUBEpPCaZNbHbIMMU
no3HaBaTe/NbHbIMU AeUCTBUAMMN:
a) 6a3oBble I0ruyeckue gencTema:
- CaMOCTOATE/IbHO dopmynmpoBatb n
aKTyanu3nposaTb Npobnemy, paccmaTpusaTh ee
BCECTOPOHHE;

- YCTaHaB/AMBaTb CYLLECTBEHHbIN MPU3HAK WMAU
OCHOBaHMA ANA CPaBHEHWA, KnaccuduKaumm u
0606ueHunsn;

- onpegenaTb Uenn AeATenbHOCTW, 3ajaBaTb
napameTpbl U KPUTEPUU UX AOCTUNKEHUS;

- BbIABNATb 3aKOHOMEPHOCTU M MNPOTUBOPEYUNS B
paccMaTpuUBaeMbIX IBAEHUAX;

-  BHOCHUTh KOPPEKTHBBI B JESATCIBHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH MOCIICIACTBHIA JCATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPHU
pEIIeHNH KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCIEN0BATEIbCKUE IeHCTBUS:

yuyebHbIMKU

Koa u Ilnanupyemble pe3yabTaThbl 0CBOCHHS IV CHUNIHHBI

HAHMeEHOBaHHeE

(¢hopmupyembIx Oo0urue JAucuMninHapHble

KOMIIeTeHI M i
OK 01. | ByacTi TpyA0BOro BOCNUTaAHUA: - BIIAIETb CHCTEMOM XMMHUYECKUX 3HAHHUW, KOTOpas  BKJIIOYAET:
BriOupath - TOTOBHOCTb K TpyAdy, OCO3HaHWE LEHHOCTM | OCHOBOIIOJIATAIOIINE TMOHATHSA (XMMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTpOHHAas
CIOCOOBI macTepcTBa, Tpyaonobue; 000s0uKa aToma, s-, p-, d-JIEKTPOHHBIE OpPOUTAIM aTOMOB, UOH, MOJIEKYJIa,
peuieHnusl 3ajad | - TrOTOBHOCTb K aKTUBHOW  AeATeNbHOCTM | BAJIGHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas
po(heCCUOHATIBH | TEXHONOTMYEeCKOM " COLManbHOM | CBSA3b, MOJIb, MOJISIpHAsT Macca, MOJISPHBIA OO0BEM, YIJIEPOJTHBIA CKEJET,
Ol IeATENIbHOCTH | HanpaBAeHHOCTU, CNOCOBHOCTb MHULMMPOBATb, | PYHKLMOHANbHAS TPYIa, paauKall, H30MepHs, U30MEPbl, FTOMOJOTUYECKUI
MMPUMCHUTCIIbHO naaHUpoBaTb M CaMOCTOATENbHO BbIMOJIHATb psAAa, TOMOJIOTH, YTIJIEBOAOPOABI, KUCIIOPOA- U a30TCOACPIKAIINEC COCANHCHNS,
K Pa3IMYHBIM | TaKyto AeATENbHOCTD; OMONOrMYecKd aKTUBHBIE BellecTBa (YIJIEBOIBI, JKUPBI, OCJIKH), MOHOMED,
KOHTEKCTaM - NHTepec K pa3NYHbIM chepam | HOIUMED, CTPYKTYPHOE 3BEHO,  BBICOKOMOJIEKYJSAPHBIE  COCAMHEHMS,

KPUCTAJUTMYECKasT PEeIIeTKA, THIbI XUMHYECKHUX PEaKIUi (OKUCIUTEIIBHO-
BOCCTAaHOBHUTEJIBHBIC, 9K30- U YHAOTEPMUUYECKHE, PEAKIIUU HOHHOTO 0OMEHa),
pacTBOp, BIEKTPOIUTHI, HEIJEKTPOIIUTHI, INEKTPOIUTHYECKAS UCCOLMUALMS,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKON pEaKIUH, XUMAYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOSHUS
oprannyeckux BemniecTB A.M. BytnepoBa, Teopus 3IEKTPOIUTUUYECKON
Juccoumranuu, nepuoandeckuit 3akod /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, (PAKTOIOTHUECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MaCHOM HCIOIb30BAHUH
BOKHEUIIINX HEOPraHWYECKHMX ¢ OPraHWYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

- YMETh BBISABIATH XapaKTEPHbIE MPHU3HAKA W B3aUMOCBS3b H3YUYEHHBIX
MOHATUH, MPUMEHATh COOTBETCTBYIOLIME MOHATUSA NIPU ONKUCAHUU CTPOCHHUS
Y CBOMCTB HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB M MX MPEBPALCHHUII;

BBISBJISITH  B3aMMOCBS3b ~ XMMHYECKMX 3HAaHMM C  TIOHATUAMHU |
MIPEACTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXIYHapOJAHOIO COI03a TEOPETUYECKOM W MPUKIAAHON XHUMHUU H

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerus, yKCycHas KHCIOTa, TJIMIMH, YrapHbIi Tras,




- BJIAJIETh HaBEIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
JICITEILHOCTH, HaBBIKAMH paspeuieHus
npo0Jem;

- BBISABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3HU U
aKTyaJIM3UPOBATh 3ajauy, BBIJIBUTaTh
TUMOTE3Y €€ PELICHUsd, HaXOAUTh apryMEHTHI
JUIL  JIOKA3aTelIbCTBA CBOMX YTBEPXKJICHUIA,
3aJlaBaTh [apaMeTPhl U KPUTEPUU PEILICHHUS;

- aHAIM3HMPOBATh TOJYYCHHBIE B  XOJE
peuleHus 3ajadd  pe3yiabTarbl, KPUTUYECKU
OIICHUBATh ux JIOCTOBEPHOCTb,
HpOFHOBI/IpOBaTB N3MCHCHHC B HOBBIX
YCIIOBUSIX;

- YMCTB HepeHOCI/ITI) 3HAHU B
MO3HABATENbHYI0O M TMPAKTUYECKYIO 001acTu
KHU3HEACATCIIbHOCTH,

- yMETh WHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTel;

- BBIABUI'aTb HOBBIC HACH, IIpEylaraTb
OPHUTMHAJIBHBIC MMOAXOJAbI U PCUHICHU S,
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA B

IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

YIJIEKUCIIBIN ra3, aMMHaK, TallleHasl U3BeCTh, HETallleHass U3BECTb, MMUThEBas
Co/lla U JIPYTHX), COCTaBIATH (OPMYJIbl HEOPTaHUYSCKUX M OPTaHUYECKUX
BEIICCTB, YPaBHCHUS XHUMHYECKHX pEAKIHi, OOBSICHATH WX CMBICI,
MOJTBEPKIATh XapaKkTepHbIC XHUMHYECKHE CBOMCTBaA BCIIIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMHU U 3aMUCIMH YPaBHEHUM XUMUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBAaTh MPUHAJICKHOCTh H3YUYCHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB K ONPENEICHHBIM KjaccaM M IpylnnaM COECIUHEHUH,
XapaKTEepU30BaTh MX COCTaB W BAKHEHIIHME CBOWCTBA; OMPENEISATh BHUIBI
XUMUYECKUX CBs3CH (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
THUIIBI KPUCTAJUIMICCKUX PEIICTOK BEIIECTB; KIACCHPUIIMPOBATH XUMUICCKUE
peaKIuu;

- chopmupoBaTh TPEICTABICHHUS: O MATEPHAIBLHOM CIWHCTBE MUPA,
3aKOHOMEPHOCTSIX Y T0O3HABAEMOCTH SIBJICHUM MPUPOJIbI; O MECTE U 3HAUCHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B oO0ecrneyeHuu
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PELICHUH POOIIEM SKOIOTHYECKOH,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO37IaHMM HOBBIX MaTEPHUajOB, HOBBIX HCTOYHUKOB SHEPTUHU, B 00ECIICUCHUH
palMOHAIBHOTO TIPUPOAOIIONIH30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUS U
o0mieil KyJabTyphl 4eNOBEeKa, a TaKKe OJKOJIOTHMYECKH OOOCHOBAHHOTO
OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN Cpefie;

- BJAJAETh CUCTEMOM XUMHYECKMX 3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS  (JOTIOJHUTEIBHO K CHCTEME TOHSATUU
0a30BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE M BO30YXJICHHOE COCTOSTHUE aTOMa,
ruOpuaAN3aIsa aTOMHBIX opOuTanel, xumuueckas cBsi3b ("c" u "n", KpaTHBIE
CBSI3W), MOJSIpHAsh KOHIIEHTpAIMs, CTPYKTypHas ¢Gopmysia, H30OMEpHs
(cTpykTypHasi, reoMeTpuyecKkas (LHC-TPAHC-U30MEPHsi), TUIIBI XUMUYECKUX
peakiuii (roMo- U TeTeporeHHble, OOpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTHUHHBIE,  JMCIEPCHBIE  CHCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLIMAIINY, DJIEKTPOJIU3, KPEKUHT, PU(OPMUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIEKAllUe B OCHOBE
NOHUMaHMsl TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJSIPHOM M HaJMOJIEKYJISIDHOM  YPOBHSX; TNPEJACTABICHUA O




MEXaHU3MaX XMMHMUYECKHUX pPEaKLHi, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOHN JESITEIBHOCTH YEJIOBEKa; OOMIMX HAYYHBIX
IPUHIUIIAX XUMUYECKOr0 MPOU3BOACTBA (HA IPUMEpPE TPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepadboTKu HePTH);

- YMEeTh NPOBOAMTH PACYEThl MO XMMHUYECKUM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PHU3UYECKUX BEITUYMH (MAacCHI,
o0beMa Ta30B, KOJIMYECTBA BEIECTBA), XapaKTEPU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKICHUID XUMHYECKOU
dopMysbl BelIeCTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BELECTBA)
IIPOJYKTa peakliiu, €CJIi OJHO U3 UCXOJIHBIX BELIECTB /IaHO B BUJIE PACTBOPA
C ONIpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOrO BEIIEeCTBAa WIM JAHO B
n30bITKE (MMEET IIPUMECH); pacu€Thl MACCOBOM MM OOBEMHOMN JT0JIM BBIXOAA
IPOAYKTa pPEaKIMU; pacyeThl TemIoBOro s¢¢exra peakuui, 0ObEeMHbBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIBJIATh XapaKTEpHbIE NPU3HAKA M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, TPUMEHITh COOTBETCTBYIOIIME MOHATHS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEIECTB M UX IPEBPALICHMI;
BBISIBJISITH  B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU U
NpEeCTaBICHUAMH JAPYTUX NPEAMETOB [l 00jiee OCO3HaHHOTO MOHUMAaHMS U
OOBSICHEHUS! CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMHUYECKUE 3HAHMA Ui OOBSICHEHHS M MPOTHO3MPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPOLY;

- YMETh WHCHOJNb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAMHEHUM
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MPHUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YUYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKHUX COEAMHEHHUH; MCMOIb30BaTh XUMUUECKYIO
CUMBOJMKY JUIi COCTaBJeHHUS (OpMyNl HEOpPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMya OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPAaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBaTh UX CYLIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajlaHCa 3TUX PEaKIHif;




peakiuii HOHHOTO OOMEHa IyTeM COCTABJICHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPABHEHU; peakiuil TUAPOIU3a, PEAKIIUMA

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOJATBEP)KIAaTh XapaKTepHble XMMHYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIUMHU IKCIEPUMEHTAMU U 3alMCSIMHM YPAaBHEHUH XUMHUUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMYECKUE U OPTraHUYECKHE BEIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUpATh OCHOBAHHUS M KPUTEPHUH
U KIacCU(UKAMU M3Y4aeMbIX XUMHYECKUX OOBEKTOB; XapaKTEpHU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, PUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpyInmnam COeIUHEHUH (IIPOCThI€ BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJNIM; YTJIEBOJIOPOABI, HPOCTbIE 3(GUPHI, CHUPTHI, (PEHOJBI, ANbIETHIBbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIEC S(UPHI, )KUPBI, YTIIEBOIbI, AMUHBI,
AMUHOKUCIJIOTHI, OCIIKH); IPUMEHSTH 3HAHUS O COCTaBE M CBOMCTBAaX BELIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKMX PEaKLUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIATh Ha KOHKPETHBIX NMPUMEPAX XapaKTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIAa KOBaJIeHTHOM cBs3M ("c" u "), B3aMMHOTrO BIUSHUS aTOMOB M IPYII
aTOMOB B MOJIEKYJaxX; a TaKkKe OT OCOOCHHOCTEH peajau3alMy pa3indHbIX
MEXaHHU3MOB NIPOTEKAHUSI pEaKLnii;

- YMETb XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y>KJIEHHOM COCTOSIHUM) W HMOHOB XHUMHYECKHX »JJIEeMEHTOB 1 - 4
nepuonoB Ilepuonuueckoit cucremsl .M. MeHnneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HCIONIb3ys monsatusa "s", "p", "d-anekrponnsie" opOutanmy,
HHEPreTUYECKUEe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUH MO IMepuojaM U
rpyImmnam;

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpenacTBa
MOKCKA, aHaJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAHHOTO Ha  JMasiore KYJbBTYP,

- yMeTh IUIAaHUPOBATh W  BBIMIOJNHATH XUMHUYECKHH  DKCIEPUMEHT
(npeBpallleHuss OpPraHMYECKHUX BEIIECTB IPU HArpEeBaHHUM, IMOIyUYEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MM HA aJIbJIETUIBI,
Kpaxmall, YKCyCHYIO KHCJIOTYy; JeHaTypamus OCIKOB TpH HarpeBaHUH,
IIBETHBIC pEaKIuu OEIKOB, TMPOBOJWTh PEAKIMH HOHHOTO OOMEHa,




u
MHTEPIIpETaluU
UHPOpPMALIUU U
nH(pOpMaITnOHH
BIC TEXHOJIOTHHI
JUTSI BBITIOJTHEHUS
3a1a4
podeCCHOHAIIbH
Ol AeATENIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B MNOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KyJbTYphl Kak  CpeAcTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LICHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTb  OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIE0BATEIIBCKYIO

JeSTeNIbHOCTh MHIUBUAYATbHO U B TPYIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMUAEHCTBUSMM:

B) padora ¢ undopmanmeii:

- BJIaJICTh HaBBIKAMH MOJTy4YeHUS HHGOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
uH(pOpMAlIUK PA3NUYHBIX BUAOB U GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
Y4eTOM Ha3Ha4YeHHs MH()OpMAIHM U IEIeBOM
ayJIMTOPUH, BBIOUpAs ONTHUMAIbHYIO (opMy
MIPE/ICTaBICHUS U BU3YyaIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
nHpOpMAINY, €€ COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIONB30BaTh CPENCTBA WH(POPMAIMOHHBIX
U KOMMYHHUKAI[MOHHBIX  TEXHOJOTHUH B
pElIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/lad4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(OPMAITMOHHOM 0€30aCHOCTH;

OTIpeNeNATh CPeay BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha CyJbdaT-,
KapOOHAaT- M  XJOPUJ-aHUOHBI, HA KATHOH aMMOHMs;,  pelarhb
JKCIIEpUMEHTaJbHbIE 3anaun 1o TemaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IIPAaBMJIAMM TEXHUKHU O€30MAaCHOCTH IpU OOpallleHHH C
BEIIECTBAMH U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTATHI
XMMHMYECKOI'0 SKCIIEPUMEHTA B (pOpMeE 3allUCH YpPaBHEHHUH COOTBETCTBYIOILUX
peakuuii ¥ GOpMyJIMPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,

- YMeThb aH&JIW3MPOBATh XUMHUYECKYI0 HH(POPMALUIO, IOJy4aeMyl U3
pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOil MH(opmauuu, cetb VHTEpHET U

Apyrue);

- BJIaACTb OCHOBHBIMU MCTOJAMH HAYYHOI'O II0O3HAHHA BCHICCTB H
XUMHUYECKUX  SIBJICHUH  (HaOmrofeHWe,  HM3MEpEeHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YyMETh MPOBOJUTH PacyeThl MO XMUMHUYECKUM (OpMylaM U ypaBHEHUSIM
XUMHWYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/ISI/I‘ICCKI/IX BCJIMYHH,

XapaKTepU3yIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPHUHATUS peIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

- yMeTb CaMOCTOSTENbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘IGHI/Ie U HU3YyUYCHHUC CBOMCTB HCOPTraHUYCCKUX H
OpPraHMYECKHX BEIECTB, KAUeCTBEHHbIE PEaKIMHU YIIIEBOJOPOIOB Pa3INYHbBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPTaHMYECKUX BEIIECTB, pEIICHHE
HKCHEPUMEHTAIBHBIX 33/1a4 [0 paclo3HAaBAaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) C COOIIOCHHEM MpaBui 0€30MacHOT0 OOpalIeHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH LENH

UCCIIEIOBAHMs, TPEJOCTaBIsATh B  pPAa3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
- yMeThb  OCYIIECTBISTh  LIEJCHANpPABICHHbII TOUCK  XHUMHYECKOU

uH(pOpMallMM B pa3UYHBIX HCTOYHUKAX (HaydyHas W Yy4deOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBOM MH(popManuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOW 3a1a4eii;

- BJIAJIETh CHCTEMOM 3HAHUMM O METOJAX HAYYHOIO TIO3HAHHUS SIBJICHUMU




- BJIQJETb HAaBBIKAMU PACIIO3HABAHUSA U | IPUPOJbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHUSMHU IPUMEHSTDH
3amuThl  MHGoOpManUu, WHGOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTATbHOM HCCIEAOBAHUU BEIIECTB M JUIS
0€301aCHOCTH JIMYHOCTH; OOBSCHEHUS XUMHUYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKOW NeATEIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HH,
OK 04. | - TOTOBHOCTD K CaMOpa3BUTHUIO, | - yMETb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CaMOOIIPEEIICHUIO; (mpeBpallleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIYYECHUE
B3aMMOJICIICTBOB | -OBJIaZICHUE HaBbIKaMU y4e0HO- | TWJIEHA M M3YUYEHHE €r0 CBOMICTB, KaU€CTBEHHBIE PEAKIMM HA aJlbJETH]IbI,
aTh U paboTaTh B | UCCIIEIOBATEIHLCKOMH, MIPOEKTHOMN U | KpaxMaj, YKCYCHYIO KHUCJIOTYy; JeHaTypalus O€lKOB NpH HarpeBaHUH,
KOJUIEKTUBE U | COLIMAJIbHOM JeSATEIbHOCTH; L[BETHbIE peakUUu OEJIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHUBEPCAJIBHBIMHU | ONIPEIEISITh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHbBIE PEAKIIMH HA CyJIb]at-,

KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUIYaJIbHOU pabOThI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHUPOBATH NeNCTBUA o ee
JOCTHMIKEHHIO: COCTABJIATh IUIaH JCHCTBUH,
pacmpenenarb pojad C YYETOM MHEHUM
YYaCTHUKOB o0CyXIaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATH W BBHIMOJHATH paboOTy B
YCIOBHSIX peanbHOTO, BUPTYaJILHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYHIECTBJISITh TIO3UTHBHOE CTPATETHYECKOE
MOBEJEHWE B  Pa3jIMYHbIX  CHUTyalHUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHHe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTHBHbIMHU AeHCTBUSIMMU:

r) NpUHATHE ceOsl M IPYTrUX JI0aei:

- MPUHUMATh MOTHUBBI U APTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSITEIbHOCTH;

kapOOHAT- W  XJOPHI-aHWOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTAJIbHBIE 3afaunno TemaM "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C IPaBHJIAMH TEXHUKH O€30MACHOCTH IpH OOpamieHnHu ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTaThl
XHUMHYECKOT0 KCIIEPIMEHTA B (hopMe 3anicH ypaBHEHHI COOTBETCTBYOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

-yMeThb  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUU
HKCHEPUMEHT (IIOJlyYeHHEe M HU3yYeHHE CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUH YIJIEBOAOPOI0B Pa3INUHBIX
KJIACCOB M  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHUE
AKCIIEPUMEHTAJbHBIX 33Jad 10 pACHO3HAaBAaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJEHHEM MPaBUi 0€30MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIaDOpaTOpHBIM 00Opy/noBaHUEM, (HOPMYIHPOBATh LEIH
UCCIIIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
HKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

10




- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHUOKU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUP C
MTO3UIMH JIPYTOro YeIOBeKa,

OK
ConeilicTBOBaThL
COXpaHEHUIO
OKpY’KaroIeu
cpenpl,

07.

pecypcocoepexe

HUIO,

a3 dexTuBHO
JIECTBOBATH
Ype3BbIUAHBIX
CUTYaIHSIX

B

B 00/1acTH 3K0JO0TrHYeCKOr0o BOCIINTAHNSA:

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTyphl, MOHMMAaHHE BIUSHUS COLMAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa HKOJIOTHUECKUX
npobmnem;

- IJIaHUPOBAHME M OCYILIECTBIIEHUE JEUCTBUN B
OKpY2KaloIllel cpelie Ha OCHOBE 3HAHMA LeJeh
YCTOMUYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

AKTHUBHOE HENpUATHE JEUCTBHM, MNPUHOCSIIMX
BpE/l OKpY>Karollel cpese;

- YMEHHME NPOTHO3UPOBATH HEOIArONPHUSITHBIE
9KOJIOTUYECKUE MOCIIEACTBUS
MpealpUHUMAEMbIX AEHCTBUNA, MpPeJOTBpaIlaTh
ux;

- paciupeHue OIIBbITa JeATeIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMU y4ebHo-

HCCIIEA0BATENbCKOM, MPOSKTHOM U COLUATBHON
NeSATEIHHOCTH;

- chopMupoBaTh MPEACTABICHHS: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHbBl MHpPA, POJIM XMUMHHM B IO3HAHUM SIBICHUI
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOIOJATh MpaBUiIa HKOJIOTUYECKU 11€TIeCO00Pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXaIoIIe NPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEIIECTB, MOHMMAas CMBICI MOKa3aTess
MPEAEIbHON TOMYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C TO3UIMUI
HKOJIOTUYECKON O€30MaCHOCTH TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  4YellOBeKa, CBSI3aHHOM ¢  mepepadOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS JUJII TPUHSTHS TPAMOTHBIX pEIICHUUN
mpo0JieM B CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

- YMEThb OCO3HaBaTh OIMACHOCTb BO3JEHCTBUS HA JKUBBIE OPTaHU3MBI
ONpENETEHHBIX BEIIECTB, TMOHMMAas CMBICI T[IOKa3aTeiasl MpeaesbHOU
JIOMyCTUMOW  KOHIIEHTpAaIli¥, M TOSCHATh Ha TMpPUMEpax CrocoObl
YMEHBIIEHUS W MPEJOTBPAILIEHUS] UX BPEIHOrO BO3ACHCTBUS HA OPraHHU3M
YEJIOBEKa.
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2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO0# padoThI

Buj yueOHoit padoThl O0bem B yacax
OBBEM OBPA3OBATEJBbHON MPOT'PAMMBI TUCITATLIIAHBI: 76

- TeOpeTH4YecKoe o0yueHmne 38

B T.4. Ipo¢eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas -
MOJTOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38

B T.U.

npodecCHOHATLHO-OPHEHTUPOBAHHOE COJIepKaHKe (PAaKTHIECKasi IOJATrOTOBKA) -

nuddepeHIMpPOBaHHBIN 3a4eT

- IPOMECIKYTOYHAS aTTECTAllUSA -

B TOM YHCIJIC:

KOHCYJIbTallUU -

OK3aMCH -

auddepeHnupoBaHHbIN 3aUeT




2.2. TemaTu4eckuii 1jIaH ¥ CoJEep KaHUE YIeOHOM TUCIIUTITAHBI

KosinuecTBO ayIuTOPHBIX YaCOB

HanmMeHoBaHMe pa3/ie/ioB U TeM Beero B T.4. 0. TeopeTny. TpaKTH
OpHEHTHP-€e .
o0y4eHue 0byuenue 3aHATHSA
Pa3znesn 1. OCHOBBI CTPOEHUS BelleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB U IPUPOJa XUMUYECKON CBSA3HU 4 - 2 2
Tema 1.2. [lepuogunyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nes 2. Xumnueckue peakiuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX pEAKIIUMA 6 - 2 4
Tema 2.2. DIEKTPOIUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue u cBOiiCTBA HEOPraHUYeCKHX BelllecTB 14 - 8 6
Tema 3.1. Knaccudukanms, HOMEHKIATypa U CTPOCHHE HEOPTAaHMYECKUX BEIIECTB 4 - 2 2
Tema 3.2. ®u3uK0-XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. UaeHTUDMKALMA HEOPraHNYECKMX BELLLECTB 2 - - 2
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHX BELIECTB 26 - 14 12
Tema 4.1. Knaccudukarsi, CTpoeHHE M HOMEHKJIATypa OPraHUueCcKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHU4eCKIX COEIMHEHUI 12 - 6 6
Tema 4.3. NaoeHTUdMKALNA OPraHUYECKUX BELLECTB, UX 3HAYEHUE N MPUMEHEHME B 6 - 4 2
6bITOBOM M NPON3BOACTBEHHOMN AEATENBHOCTU Ye0BEKA
Pa3nen 5. Kunernueckne 1 TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA 8 - 4 4
XHMHUYECKHX peakumid
Tema 5.1. CKOPOCTb XMMUYECKUX peakL M. XuMnyeckoe paBHoBecue 8 - 4 4
Pazjen 6. PacTBopnl 4 - 2 2
Tema 6.1. MNoHATMeE 0 pacTBOpaXx 2 - 2 -
Tema 6.2. UccnepoBaHue CBOMCTB PacTBOPOB 2 - - 2
Pa3nes 7. Xumus B 6bITy 1 NpOU3BOACTBEHHOW AEATE/NIbHOCTU YeN0BeKa 6 - 2 2
OpPraHMYecKHuX BellecTB
Tema 7.1. Xumusa B 6bITy M NpON3BOACTBEHHOWN AEATENbHOCTM YeN0BEKa 6 - 2 2
JuddepeHupoBaHHBIN 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabmuma 3 — Cogepxanue

TUCHUTIINHEI

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue ydyeOHOro Mmarepuasa (0OCHOBHOE M PO eccHoHAIBLHO-
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
MOYJIb

O0beM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUN

1

2

4

Paznesn 1. OcHOBBI €TPO

CHHHA BeIIECCTBA

10

Tema 1.1.

CTpoeHune aToMOB
XUMHYECKHX
3JIEMEHTOB U MIPUPOIa
XUMHYECKOMN CBI3U

Coaep:xanue y4eOHOro MaTepuaJia

N

1. CoBpeMeHHasi MOJeJIb CTPOCHHUS aTOMA.

OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XuMUYECKHX JIEMEHTOB (s-
, p-, d-31emenTsl). BanenTHbie 35eKTpOHBI. BaneHTHOCTh. DIeKTpOHHAS IPUPOIa
XMMHMYECKOM CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHelii). MoHHas cBsa3b. Metajumueckass cBa3b. BopopoaHas CBs3b.
MexmonexysapHble B3auMoAecTBus. M30Tombl, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUE aTOMa, THOpUAM3ALUs aTOMHBIX OpOHUTAIEH.

HpaKanecmle 3aHATHUSA

I13 Nel. Pemienne npakTH4YecKHX 3aJaHUIl Ha COCTaBJIeHHE 3JJIEKTPOHHO-
rpapuyeckux ¢opmya seMeHTOB 1—4 mepuoaoB, S3JIEKTPOHHBIX (HOpMYI
MOJIEKYJI ¥ OTIPEEICHUE THUIIA CBS3H.

Pemenune 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJIMKH M Ha3BaHWU
COEAMHEHUIl 10 HOMEHKIAType MEXIYHapOJHOIO COH3a TEOPETHUYECKOH M
MIPUKIAJIHON XUMUM U TPUBHAJIBHBIX HA3BAHWW AJI1 COCTaBICHHUS XHMHUYECKUX
(GbopMyll TBYXaTOMHBIX COEAMHEHMHM (OKCHAOB, CYJIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.

OK 01

Tema 1.2.
Ileproauueckuii 3aK0H
n tabmuma J[.U.
Menpeneena

Conep:kaHue y4eOHOI0 MaTepuaJia

2. Ilepmoamueckas cucrema xumudeckux 3jiemeHToB /.. MenaesieeBa.
dusnueckuit CMBICIT [Tepuoauueckoro 3aKOHa J.N. Meunneneesna.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH
HpOCTBIX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B Ileproanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. IIpornossr JI.MI. Menneneena.
OTKpbITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

IIpakTuyeckue 3aHATHSA

113 Ne2. Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aIaHU I

OK 01
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Ha XapaKkTepU3alHIo XHUMHYSCKHX 3JIEMECHTOB «METaJIMYECKHUE /
HEMETAJUIMYECKUE CBOMCTBAY», 3JIEKTPOOTPULIATENILHOCTD U CPOACTBO K AJIEKTPOHY
XUMHYECKUX DJIEMEHTOB B COOTBETCTBHUE C HMX DJIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B INEPUOAMYECKOM CHUCTEME XUMHYECKHX dieMmeHtoB JI.M.
MenneneeBa». PemieHue pacdyeTHbIX 3a7a4 Ha HAXOXKJICHUE OTHOCHUTEIbHOMN
MOJIEKYJISIpHOM Macchl. Omnpe/ienieHue MacCOBOM JIOJIM XMMHUYECKUX AJIEMEHTOB B
cJ10kHOM BenecTBe. CocTaB, CTPOCHUE MOJICKYI.

Pasjen 2. XuMuueckue peakuuu

10

Tema 2.1.
Tumel XUMHUYECKUX
peaxkuun

Conep:kanue y4eOHOT0 MaTepHuaJia

=)

3. Kuaaccupukanmusi W THOBI XHMHYECKHX PpeakuMid ¢ y4dacTuem
HEOPraHUYeCKHX BelleCcTB.

KonuuectBeHHble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU M PAacyeThl IO YPABHEHHUSAM XUMMUYECKMX peakiuil. Monb Kak eIuHHULa
KoJIn4yecTBa BelecTBa. MossipHas mMacca. 3aKOHBI COXPAHEHUS! MACChl U DHEPrUM.
3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCUTENIbHAS INIOTHOCTh Ta30B.
Peakuuu komIuiekcooOpa3oBaHUS C y4acTUEM HEOPraHMYECKUX BeEUIeCTB (Ha
IpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHHUSA).

HpaKanecmle 3aHATHUSA

I3 Ne3. CocraBjieHue ypaBHeHMil peakuuii coeIMHEHUN, Pa3JI0KEHUs,
3aMelIeHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHWs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX BEIIECTB U MPOTYKTOB
peakmmu. Pacuer KONMYECTBEHHBIX XapaKTEPUCTHK TPOAYKTa  PEaKIUuu
COEZIMHEHUS, €CIIM OJIHO U3 BEIECTB JaHO B M30BITKE W/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 00b€MHOI A0IM BBIXOJa MPOAYKTA PEAKIIMM COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBEeMHBIX OTHOLICHMH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJHO W3
BEIIECTB JIaHO B BHJE pacTBOpa C OIpeNeNIeHHOW MaccoBOW Joneit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Creneap okucieHus. OKHCIHTEIb M BOCCTaHOBHUTENL. OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIE pPEaKUUU B TMPUPOJE, TMPOU3BOJCTBEHHBIX IMPOIIECCAX H
KU3HEICATCILHOCTH OpraHW3MOB. OKHCIUTEIFHO-BOCCTAHOBUTEIHHEIN
IMOTCHIINA Cpenbl. CocrapieHue il ypaBHUBaHHUE OKHCIIUTCILHO-
BOCCTAHOBUTEIBHBIX PEAKIMHA METOJOM JJICKTPOHHOTro OanaHca. TumuyHbIe

OK 01
OK 02
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HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENU. OJEKTPOJIU3 pPAcTBOPOB H
pacIuIaBOB COJIEH.

Tema 2.2.
DIIEKTPOTUTHYECKAS
JUCCOLMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOIro MaTepuaJia

4. Teopus 3JeKTPOJIUTHYECKON Jucconnaunu. Peaknuu noHHOro oomMeHa.
CocraBiieHne peakiuii HMOHHOTO OOMEHa IYTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEeHMU. ['miaponu3 coisiei. 3HauyeHUE TUAPOIU3A B
Ouojormueckux  OOMEHHbIX  mporeccax. [Ilpumenenwe  rugponuza B
MIPOMBIIIJICHHOCTH.

I[pakTuyeckue 3aHATHS

113 NeS. Pemenne 3a1a4 HA COCTABJIEHHUE PeaKIMid HOHHOTO 00MeHa

HYTCM COCTAaBJICHUS HUX ITOJIHBIX U COKpaIlIGHHBIX HNOHHBIX ypaBHeHHfI. PGIHCHI/IG
3aJlad Ha COCTaBJICHHE MOJEKYISPHBIX W HMOHHBIX YPaBHCHHMH THIPOJIU3A,
onpeJieJICHUE CTEIEHU THIPOJIn3a.

OK 01

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BeleCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

5. Kuaaccupurkanusi, HOMEHKJIATYPA U CTPOCHUE HEOPraHUYECKHUX BellecTB
IIpenmer HeopraHm4eckod XHMHU. B3anMOCBSI3b HEOPraHUYECKUX BELIECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEUIECTB (OKCHU[bI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BELIECTB MCXOSA U3 UX XUMHYECKOU
¢GbopMyaBl WM COCTaBIEHHE XHUMHUYECKOM (QOpMyJIbI HMCXOJs M3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynsapHsle  B3aumonencTBusa.  Kpucrammormapatel.  ArperarHble
cocrostHUsl BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIBI
KPUCTAUIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJISIpHasi, HOHHAs, MeTaJUIMYecKas).
3aBUCUMOCTh (DU3MUECKUX CBOMCTB BeIIECTBA OT THMNA KPHUCTAJUIMYECKOM
pemeTku. [IpyuuHBI MHOr00Opasus BEIIECTB.

CoBpeMeHHbIE MPENICTaBICHUSI O CTPOCHUM TBEPIBIX, KHUAKUX M T'a3000pa3HbIX
BemecTB. JKuIkne KpucTajlIbl.

IIpakTuyeckue 3aHATHSA

I3 Ne6. Pemenne 3agqau Ha pacyeT MacCOBOM J0JIM XMMH4YECKOI0 3J1€MEHTAa
(coennHeHus) B MoOJIeKYyJIe M AHAJU3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHu4eCcKHUX BellecTB

Pemenne mnpakTUYECKWX 3alaHU MO  KJIacCHUUKAIMH, HOMEHKIAType W
XMMHUYECKHM  (opMyliaM HEOpraHMYeCKHMX BEIIECTB  PA3JIMYHBIX KJIACCOB

OK 01
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(Ha3pIBaThb W COCTaBIATH (OPMYINIbI XUMHUYECKHX BEIIECTB, OINPEIENATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamumum 1o  Ha3BaHHSM,
UIAeHTHPHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM.

Tema 3.2. Coaeprxanue yueOHOro MaTepuaJia 8 OK 01
DU3UKO-XUMUYECKHUE 6. Mertamabl. XUMHUYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHM4YeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XUMHUYECKHe CBOWcTBa MeTauioB. CrOCOOBI MONTYy4YEeHHUS.
BELIECTB 3HaueHUe METAJVIOB U HEMETAJUIOB B IIPUPOJAE U KUZHEIEATEIBHOCTH YEIOBEKA U

opranu3MoB. Koppo3ust MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJJIOB

OT KOPpO3HHU.

7. Hemera/uibl. O0mme (pu3ndyeckue U XUMUYECKHE CBOWCTBA HEMETAJJIOB. 2

Tunansie cBoiicTBa MetayioB [V—VII rpynn. Kimaccudukamnus 1 HOMeHKIaTypa

coeiMHeHU HemeTauoB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IIPUPOJIE.

8. Xumwuueckme cBOWCTBA OCHOBHbIX KNAacCOB HEOPraHUYECKUX BeLLecTB. 2

Oxcuapl, TMAPOKCUABI, KUCIOTBL, COJM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TNPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUM, BBICIIMX OKCHJIOB U

THJIPOKCHUJIOB.

IIpakTHyeckue 3aHATHSA 2

I13 Ne7. PemieHue nNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH HA 2

CBOIICTBAa M NOJIyuyeHHe HeopraHu4yeckux BemlecTB. CocTaBieHHE ypaBHEHHM

XMMHMYECKHX PpEaKIMH C Y4YaCTHMEM IMPOCTBIX M CIIOKHBIX HEOPraHMYECKUX

BEUIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aM(QOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHbIX  T'MJIPOKCHIOB,

HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.
Tema 3.3. Conep:xaHue y4eOHOro MaTepuaJia 2 OK 01
[IpounsBoncTso IIpakTHyeckune 3aHATHSA 2 OK 02
HCOPraHMICCKHX II3 Ne8. Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHUl O POJIH 2 OK 04
BeIECTB. 3HAYCHHUE U HEOPraHU4eCcKOi XUMHHM B PA3BUTHU MeTUIIUHBI
npUMeHeHHe B ObITY U Ha
IPOU3BOJICTBE
Paznea 4. CTpoeHue U CBOIICTBA OPraHN4YeCcKUX BelleCTB 26
Tema 4.1. Coaepxanue yueOHOro MaTepuaJa 8 OK 01
Knaccudukanmus, 9. B3anMoCBSI3b HEOPraHUYECKHX M OPraHUYECKHMX BelleCTB. 2
CTPOCHUE U IIpeamer oprann4eckoi XUMUU. XUMUYECKOE CTPOCHUE KaK MOPSAAOK COCIUHECHHUS
HOMEHKJIATypa aTOMOB B MOJIEKYJIE COTJACHO MX BaJEHTHOCTU. OCHOBHBIC IOJIOXKCHHS TEOPHHU
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OpTraHU4YE€CKUX BEIIECCTB

XUMHYECKOTO  CTPOEHUA OpraHudeckux coeauHennii  A.M. bytieposa.
VYTnepoaHblid CKeNeT OPraHMYeCKON MOJICKYJIbl. MOJEKYISIpHBIE W CTPYKTYpPHBIE
(pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCUMOCTH CBOWCTB BelIECTB 0T XUMHYECKOT0 CTPOEHUSI MOJIEKY.I.
N3omepust u u3omepsl (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepusi).
Kparnocts xummueckoii cBs3u. [lonstue o pyHkunoHansHou rpymmne. [TpuHimmns
KJIacCU(UKALUM OPraHUYECKUX COeAMHEHUU. MexXIayHapoaHas HOMEHKIaTypa U
IIPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUM.

I[MpakTuyeckune 3aHATHS

I13 Ne9. HoMeHKJIaTYypa OPraHHu4YeCKHUX COeTUHEHUIT O0TIeJbHBIX KJIACCOB
(HaCBILICHHBIC, HEHACHIIICHHBIE M apOMAaTUYECKHE YIJIEBOJIOPOJIbI, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OpPMyJ OpraHMYECKUX BEIIECTB
OTIENBHBIX  KJIACCOB, HCIIOJIL3YsS WX Ha3BaHHWS 10 CHCTEMaTHYECKOH
HOMEHKJIAType.

I13 Ne10. Pacuersl npocreiimeii ¢popmy bl OpraHnyeckoi MoJIeKyJabl, HCX0As
M3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKux
COCIMHEHUN

Coaep:xanue yueOHOro MaTepuaJia

12

11. Pu3uKo-xMMHYeCKHE CBOICTBA OPraHMYEeCKHUX COCAUHEHUN OTAeJbHBbIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(UKAMK U  HOMEHKJIATyphl  BHYTpU  KJacca;
TOMOJIOTHYECKUU psan U oOmiast dopmyna; uzomepus; (U3HUECKHUE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHHS.

12. TIpeaenbHble, HempeaeabHbIC, APOMATHYCCKHE YITICBOIOPOAbI.
I'openne meTaHa Kak OAWH U3 OCHOBHBIX MCTOYHHMKOB TEIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOiCTBa NPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKAECHHUE B TNPHUPOJIE U
MIPUMEHEHHE aJKaHOB;

I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH VISl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaepxamme coeHHEHUsI. A30Tcoaep:Kaliue coeTuHeHUs
(ctupThl U (HEeHOITBI, KAPOOHOBBIE KUCIIOTHI U ()DUPHI, aTTbJIETHIB U KETOHBI, )KUPHI,
yraeBonbl). llpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIepuHa, (eHoa.
[Ipumenenue dopmanpaeruia, aneTalbIeruia, YKCyCHOM KHCIOTBl. Mplia Kak
CONM BBHICHIMX KapOOHOBBIX KHCIOT. Moromue CBONCTBAa MbUIa. AMHUHBI H
AMMHOKUCJIOTHI, OEJIKH.

OK 01
OK 02
OK 04
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IIpakTuyeckune 3aHATHSA

I13 Nell. CocraBiieHne peakunuii NPUCOeAMHEHUsSI U OKHUCJICHHS HA NpuMepe
3TWIeHa. PelleHne pacyeTHbBIX 3a/lady C UCIOJIb30BaHUEM IUIOTHOCTH Ta30B IIO

BOJOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWIMHOM U TVIMIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue cojiel aHWJIMHA. bpoMHpoBaHHWE aHWIMHA.
OOpazoBanue coneil rnurnuHa. [lodydeHwe MemHOW conu TiWIMHA». PemieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

I13 Nel3. Pemenne pacdeTHbIX 3aJa4 IO YPaBHEHUSIM peaklUid ¢ ydyacTuem
OPraHM4YeCcKHX BellecTB.

Pemenne nenodek IpeBpalleHW Ha TEHETUYECKYIO CBS3b MEXKIY KIIAcCaMH
OPraHMYECKUX COCOUHEHUH ¢  COCTABJIEHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM MO TPUBHAIBHOM WM  MEXKAYHAPOAHOW  CHCTEMATHYECKOU
HOMEHKJIATYPE.

Tema 4.3.
Oprannueckue BeUlecTBa
B JKU3HEIECSITEIbHOCTH
YeJ0BeKa.
IIpownsBoacTBO U
MIpUMEHEHNE
OPraHUYECKHUX BEIIECTB
B [IPOMBILIIIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. buoopranuyeckue coeJMHEHMSI.

[Ipumenenue u OuojOrMYecKkas posib yrieBoJoB. OKHCIEHHE YIJIEBOJOB —
UCTOYHHK SHEPrHM JKUBBIX OpraHu3MoB. OO0JacTH NMPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamenuss 6eIK0OB MUK B OpraHusme. buonormueckue QyHKIMH OEIKOB.
buonornveckue QyHKIUM KHUpoB. Poib OpraHMYeckod XHUMHHU B pPELICHUU
npo6sieM numieBoi 6e3omnacHocTd. HykinenHOBbIE KUCIOTHI: COCTaB U CTPOEHUE.
Crtpoenne nykieotnnoB. CocraB HykienHoBbix kucior (JHK, PHK). Ponb
HYKJIEMHOBBIX KUCJIOT B )KH3HEAESITEIbHOCTH OPraHU3MOB

15. Poap opraHuyeckoifi XMMHM B pEIICHUMH NpoOJeM 3HEpPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/IaHUM HOBBIX MaTEpHUajOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHMKM dSHepruu). OmacHOCTh
BO3JICUCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(yrmeBoaopo/sl, CUPTHI, (PEHOMBI, XJIOPOPTaHUUYECKUE TTPOU3BOHBIE, allbJETH/IbI
U Jp.), CMBICT MIOKa3aTelis pe/ieJbHO JOMYCTUMON KOHIICHTPAILUU

IIpakTHYecKkHne 3aHATHA

I13 Nel14. UnenTupukanusi OpraHu4ecKUX COeANHEHUH OTAeIbHBIX KJIaCCOB
(Ha pUMepe aNbJIErHI0B, KpaxMala, YKCYCHOW KHUCIOTHI) C UCIIOIh30BAHUEM HX
(U3NKO-XUMHUYECKUX CBOUCTB M XapaKTEPHBIX KaUE€CTBEHHBIX peaKIuil.

Pemienne npakTHKO-OpPHEHTUPOBAHHBIX 33JaHUN 10 COCTABICHHIO XMMUYECKHX
peaKHHﬁ, OTPpAXKAIMUX XUMHUYCCKYIO dKTUBHOCTb OPraHUYCCKHUX COGI[I/IHGHI/Iﬁ B

OK 01
OK 02
OK 04
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Pa3IUYHbIX Cpeaax
(npupoHBIX, OMOJIOTHYECKUX, TEXHOT'€HHBIX )

Pazgen S. Kuneruveckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkiui

Tema 5.1. CkopocTb

XMMMUYECKUX pPeaKLUN.

Xummnyeckoe
paBHOBecue

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peakuuu. Kimaccnpukanus XuMu4eCKUX peakmuii:
CKOpOCTb peakuuu, ee 3aBUCMMOCTb OT pPa3/M4YHbIX GAKTOPOB: NpUpoabl
pearnpyoLLmMxX BELLeCTB, KOHLEHTPALUN pearmpyowmx BewecTs, Temnepatypbl u
nAowWwagM peakuMoHHOM noBepxHOCTU. Tennosble 3PPeKTbl XMMUYECKMX
peakuunii. K30- U IHA0TEPMUYECKUNE, PEAKLMUMN.

17. O6patMmocCTb peakuui. XMmunyecKoe paBHOBECUE U €ro CMmelleHMe nog,
AENCTBMEM Pa3/IMYHbIX (GAKTOPOB (KOHLEHTPAUWMA peareHToB WMAM NPOAYKTOB
peakuuu, [AaBneHWe, TemnepaTypa) A8 CO3L3aHUA ONTUMA/bHbLIX YCNOBUMN
NpOTeKaHMA XMMUYecKux npoueccos. MNpuHumn Jle-latenbe

IIpakTH4YecKkue 3aHATUSA

113 NelS. Onpenenenne 3aBUCMMOCTH CKOPOCTH PeaKIMH OT KOHUEHTPALMU
pearupyoniux BelmecTs

UccnegoBanue  3aBUCUMOCTH  CKOPOCTH  pEAaKUMM  OT  KOHIIEHTPALUH.
OrnpesiesieHne KOHCTAHTBI CKOPOCTH PEAKIMH rpaduueCKUM METOIOM.

I13 Nel6. PemieHne nmpakTHMKO-OPMEHTHPOBAHHBIX 3aJaHMH HAa NPHMEHEHHE
npunuuna Je-lllarense

JUIL HaXOXACHHs HaIIPaBJICHUS CMEIIECHHsS PaBHOBECHSI XMMHUYECKOW PEAKLUU U
aHaJInu3 (baKTOpOB, BJIMAIOIIUX Ha CMCIICHUEC XUMHWYCCKOT'O PaBHOBCCH .

BnusiHue pa3nuuHbIX (GakTOpPOB HA H3MEHEHHE PABHOBECHS XMMUYECKUX PeaKIuil.
3akoH HeﬁCTBYIOHIHX MaCC W KOHCTAaHTa XHUMHUYCCKOI'0 PaBHOBECHA. Pacuernr
PaBHOBECHBIX KOHLIEHTPALIUHA PEArupyOIUX BEUIECTB U IMPOLYKTOB pEaKLUH.
Pacuets! TemioBoro 3¢ dekra peakuu.

OK 01
OK 02

Pa3nen 6. PactBOpbl

Tema 6.1.
MoHsATMe o pacTBopax

Conep:kanue y4eOHOIro MaTepuaJa

18. PactBOopeHMe KaK ¢U3NKO-xMmuueckuii npouecc. PactBopbl. Cnocobbl
NPUroToBAEHNA pPacTBOpPOB. PacTBopuMmoOCTb. MaccoBasa [0nA pPacTBOPEHHOro
BewecTtBa. CMbIC MOKasaTensa npegenbHO A0MNYyCTMMOM KOHLLEHTPauMu U ero
MCNo/Ib30BaHME B OLLEHKE 3KO/I0rMYeckoi 6esonacHocTy.

MpaBuna 3KONOrMYECKM LenecoobpasHoro nosegeHMa B ObITy M TpyaoBOW

OK 01
OK 02
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AeATEeNbHOCTU B LENAX COXPaHEHUA CBOEro 340Pp0Bbs U OKPYXKatoWwen NpupoaHoi
cpeapl; ONacHOCTb BO3AENCTBUA HA XKUBblE OPraHM3Mbl ONpPeAeNeHHbIX BELLECTB.
PelweHre nNpPaKTUKO-OPUEHTUPOBAHHbLIX PaCYeTHbIX 33aJaHU Ha PacTBOPbI,
ncnonb3yembie B 6bITOBOIN M NPOU3BOACTBEHHOMN AEATENbHOCTM Ye0BEKa

NPOU3BOJACTBEHHON JeAITeJIbHOCTH 4YeJI0BeKa, CBA3aHHAs C IepepadoOTKoi
BeleCTB
MOUCK U aHAJIM3 XMMUYECKON MH(OpMAIK U3 Pa3IMYHbIX HCTOYHHUKOB (Hay4Has

Tema 6.2. Coaep:xanue yueOHOIro MaTepuaJia 2 OK 01
Nccneposanme ceolicte | IlpakTHyeckue 3aHATHSA 2 OK 04
pacTBoposB I13 Nel7. IIpuroroBJienne pactBopoB. McciieqoBanne JMCIEPCHBIX CHCTEM 2

[IpuroroBneHre pacTBOPOB 3aJaHHON (MOJISIPHOM) KOHUEHTpalMu (C MPaKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMM), OTIPEAEICHUE CPEBI BOJHBIX PACTBOPOB.

[IpuroroBneHre M H3y4E€HUE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HbIX BHJIOB:

CYCIIEH3UH, IMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHNE CBOWCTB UCTHUHHBIX U

KOJIJIOUJHBIX PACTBOPOB, BBISBJICHHE OCHOBHBIX PA3JIMUYUNA MEKIY HUMH.
IMpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHNe NPHKJIAJTHOT0 MOLYJIsl)
Pazngen 7. Xumua B 6biTy M NpOU3BOACTBEHHOW AEATENbHOCTU Yel0BeKa 6 OK 01
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia OK 02
XAMNA B BbITy 1 . 19. O0Hapy:keHHe HEOPraHWYeCKHX KATHOHOB U AHHOHOB, OPraHUYECKHX 8§ 847‘
NPON3BOACTBEHHOM BEIllECTB OTAEJbHBIX KJIACCOB € HCNO0/Ib30BAHHEM KAY€CTBEHHbIX PeaKuuii
AEATENIbHOCTU HENIOBEKA | KayecTBeHHbIE XMMHYECKHE DPEAKIMH, XapaKTepHble Ui  OOHapyKeHHs

HEOpPraHMYECKHUX BEIIeCTB (KaTUOHOB M aHUMOHOB). CocTaBieHHE YypaBHEHUN

peakiuii oOHapyx eHus KaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM

1 MOHHOH opmax.

Peakiium oOHapyKeHUsT HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax

OKPYKarOIIEeH Cpeibl.

KayecTBeHHBIE XMMHUECKHE pEaKIUH, XapakTepHble s  OOHapyXeHus

OTIENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN: (DEHONOB, albJIeruJoB,

Kpaxmajlia, yKCyCHOW KHMCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus GeKOB IPU HArPEeBaHUH, [IBETHBIE PEAKI[UU OEIKOB.

CocraBieHre KauyeCTBEHHBIX peaklUuil oOHapy>KEHHs] OPraHMYECKUX COEeIMHEHUN

OTJIENbHBIX KJIACCOB.

IIpakTHYecKkHne 3aHATHA 2

I3 Nel8. ODkosornyeckast 0e30MaCHOCTb IMOCJHEACTBHI ObLITOBOM U 2
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u ydyeOHO-HAy4Has JIMTEparypa, CpEICTBAa MaccOBOM WH(MOpMAIMH, CETh
Wutepuer u apyrue).

Keiicer (¢ yderom Oyaymed mnpodecCHOHAIBHOW NEATEeIbHOCTH) Ha aHaIH3
nH(OpMAlUM O TPOU3BOJCTBEHHOW JIEATEIHHOCTH YEJOBEKAa, CBS3aHHOW C
nepepadOTKOM ¥ TONlydYeHHWEeM BEIIeCTB, a TaKKe C  3KOJOTHYECKOU

0€30MMacHOCThIO
JAnddepennupoBannbiii 3auer (II3 Ne 19) 2
| Beero 76
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Peanuzamus yueOHOW IUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOoro kaOWHeTa

nabopaTtopuu 1Mo XUMUH.

Oo6opynoBanue y4eOHOro kaduHeTa, Ja00paTOpum:

— PaGoune mecta o0yyarommxcst (CTONbI, CTYJIbs) — 110 KOJMYECTBY O0YYArOIINXCS;

— pabouee MecTo npenojgaBaTens — 1;

— jocka — 1 miT;

— KHIWKHBIN mkad — 1 mrT.;

— y4eOHO-MEeTOIMUeCcKast JINTEPaTypa 1Mo JUCIUTLIHHE

— HaOOPBI IAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYI,

— MOJIETIN KPUCTAITNYECKUX PEHIETOK,

— KOJIJIGKIIUU MIPOCTBIX U CIOKHBIX BELIECTB U/WIM KOJUJIEKIUHU [T0JIMMEPOB;

— KOJUJIEKITUS TOPHBIX TTOPOJ 1 MUHEPAJIOB,

— tabnuua MeHneneena,

— ¢ poBbIe 00pa30BaTEIIHLHBIE PECYPCHI.

— MEH3YPKH,

— NMUTIETKU-KANEIbHUIIBL,

— TEPMOMETPHI,

— MHKPOCKOTI,

— JIyIBl,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI JUIS KaIleIbHBIX PeaKIuii,

— ¢uibTpoBanbHAs Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE POOKH,

— (ponapuxu,

— Ha0Op PEeaKTUBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHbIe LWIMH]PSI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JenuTenbHbie nunnaapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— MUAHIETHI,

— (punbTpEI OyMakHbIE,

— Bara,

— Mapis,

— YacOBBIE CTEKII,

— BJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— npuOOp AJIA MOJTydeHHs ra30B (WK IpoOupKa ¢ Ta300TBOIHOM TPyOKOit),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISTHKU JIJIsl XpaHEHHsI PEaKTHBOB,

— pa3gaToyHbIe JIOTKH,
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— xumudeckue crtakansl (50, 100 u 200 mn);

— IITATENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (TaiiMephl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHEe KoJiobl 1t TutpoBanus (50 u 100 mo);

— MHJHMKATOPHBIE MOJIOCKHU 115 onpeneneHus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 mur (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MenuuuHckue mmpuikl Ha 100—150 mu,

— nabopaTOpHbIE U/WIH AHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWJIBHBIA IKad

B mnpormecce ocBoeHus mporpaMMbl Y4eOHON ITUCHUIUIUHBI «XHUMHUS» CTYIEHTHl HMEIOT
BO3MOXXHOCTh JIOCTyNa K SJCKTPOHHBIM Y4YeOHBIM MaTepuajaM [0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTynie B cetd HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— TMEepPCOHAIbHBIA KOMIIBIOTEP, MOJKIIOYEHHE K ceTu VHTEepHEeT ¢ MOAyJIeM KOHTEHTHOM
¢ubTpanuM, BO3MOXHOCTh TPAHCIISIUY HAa SKpaH ayAuo U BUaeo uHpopmanuu (1 mr.)

— nporpamMmHoe obecnieuenue Ha 1K (1 mr.)

— wmonwuTop (1 mT.)

— kyjaBuarypa (1 mr.)

— w™bIb (1 mT.)

— teneu3op (1 mr.)

— kabenp as noaxarodeHuss HDMI (1 mT.)

3.2. UupopmannoHHoe obecnedeHne peajsn3aui NporpaMmMsbl

Jnst peanmzanuu  mporpaMmbl  OuOiuoteunbii Goun MHCTUTYTa WMeeT medaTHblE U
ANIEKTPOHHBIE O0pa3zoBaTeldbHblE W HWH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBaHHbIE IS
HCIIOJIb30BaHus B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. I'abpuenan, O.C.. Xumua. 10 knacc: Yueonux / O.C. I'abpuensan, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mocksa: Ilpocsewenue, 2025. — 128 c. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. I'abpuensn, O.C.. Xumusa. 11 knacc: Yueonux / O.C. I'abpuenan, U.I". Ocmpoymos, C.A.
Cnaokoe — Mockea: Ilpoceewenue, 2024. — 128 c. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumus. 10 knacc. Yenyonéunviil ypogens.: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, B.H.
Tepenun [u op.]; noo. peo. B.B. Jlynun — Mocksa: Ilpocsewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumus. 11 knacc. Yenyonéunviii yposens.: Yueonuk / B.B. Epemun, H.E. Ky3vmenxo, A.A.
/po30o0s, B.B. JIlynuna; noo. peo. B.B. Jlynun — Mockea: Ilpoceewenue, 2024. — 480 c. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumwus. VYrayOnenusiii ypoBenb. 10—11 kmaccbl: y4eOHUK s
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cpennero obmero o6pasoBanusi/ T. B. MaprteiHoBa, U. B. ApramonoBa, E.b.T'omyHoB; mox
obmelt penakuueit T. B. MapTeIHOBOW. — 2-e u31., Hcrp. U gom. — MockBa: U3natensctBo FOpaidT,
2025.— 352 c.— (O6meoOpa3oBarenbublii  1mukid). — ISBN 978-5-534-16227-1. — Tekcr:
DIIEKTPOHHBIN // OObpazoBatenbHas wiaropma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/568398 Andunorenora, W.B. Xumus. bazoseiii ypoBenb: 10-11
KJIacChl: y4eOHHMK i cpemHero obmero obpaszoBanusi/ U. B. Audunorenora, A. B. babkos,
B. A. IlonkoB. — 2-e wu3n., ucnp. u jpon. — MockBa: M3narensctBo IOpaiit, 2025. - 290 c. —
(ObmeobOpazoBatenbublii 1K), — [SBN 978-5-534-16098-7. — TekcT: 2JIeKTpOHHBIH //
Oo6pazoBarenpHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. ba3zoseiii ypoBens: YueOnuk / I'.E. Pymsutuc, @.I'. ®enpaman
— Mocksa: Ilpocsemenue, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Papeuxwuii, A.M. Xumusi. bazoBsiii ypoBeHb. TpeHUPOBOUHBIE M IPOBEPOUYHBIE PAOOTHI:
Yyebnoe nmocodue / A.M. Pagenkmii — Mocksa: Ilpocsemenne, 2025. — 80 ¢. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Audunorenosa, . B. XuMmus: y4eOHUK U TMPAKTUKyM Ui CPEIHEro
npodeccuonanbHoro oopazosanus / M. B. Aupunorenona, A. B. ba6kos, B. A. [Tonkos. — 2-e u3n.,
ucnp. U jgom. — MockBa: UznmatensctBo HOpaiit, 2024. — 291 c. — (IlpodeccuonansHoe

obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrponnsiid // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

9. I'muuka, H. JI. O6mas xumust B 2 T. Tom 1: yueOHHK 17151 CpeTHEro npogecCHOHaIbHOTO
obpazosanus / H. JI. I'nunka; mox penakiueii B. A. [TonkoBa, A. B. babkosa. — 20-e uz ., nepepao.
u jgomn. — Mocksa: U3narensctBo FOpaiit, 2023. — 349 c¢. — (IIpodeccnonanbHoe 00pa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anektponHsblii / Obpa3oBarenbHas miargopma KOpaiT [caiiT].
— URL: https://urait.ru/bcode/512151

10. I'munka, H. JI. OOmas xumus B 2 T. Tom 2: yuebnuk ans By3oB / H. JI. I'munka; mon
penakmueii B. A. TlonikoBa, A. B. badbkoBa. — 20-¢ u3z., nmepepad. u momn. — Mocksa: M3naTenbeTBo
IOpaiit, 2023. — 379 c. — (Bsicmiee oOpasoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anekTpoHHbId // O6pazoBatenbHas miaTdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/512503

11. I'munka, H. JI. O6mas xumus. 3agauu U ynpakHeHUs: y4eOHO-TIpaKTHUECKoe mocodue
1St cpenHero npodeccuonanbHoro oopazosanust / H. JI. ['munka; mox pemakuueii B. A. Tlonkoga,
A. B. babkoBa. — 14-¢ wu3n. — MockBa: MWznarensctBo IOpaiit, 2023. — 236 c. —
(ITlpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekct: 31€KTpOHHBIN //
ObpazoBarenbHas iatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JIabopaTopHblii MPaKTUKYM M COOPHUK 331a4: yueOHOe mocoOue ams
cpennero npodeccruonansHoro oopaszosanust / O. C. 3aitneB. — MockBa: M3natensctBo IOpaii,
2023. — 202 c. —(IIpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-8746-1. — Tekcr:
anekTpoHHbId // OOpa3oBarenpHas miaTdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/513541

13. MaptsiHoBa, T. B. Xumus. YriayOnennsiit ypoBenb. 10—11 kimaccbl: yueOHUK A
cpennero ooOmiero oopazoanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'onyHoB; o oOrieit
penakuueit T. B. MapTeiHOBO#. — 2-€ u3A., uchp. u gomn. — Mocksa: U3narensctBo FOpaidt, 2024. —
352 c. — (OOmeo6pazoBarenbHblii 1uki). — ISBN 978-5-534-16227-1. — TekcT: 3M€KTPOHHBIN //
ObpazoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544793

14. Hukonbckuit, A. b. Xumus: y4eOHUK U TPAKTUKYM JUIS CPeTHEr0 MPo(ecCHOHANTBHOTO
obpazoBanust / A. b. Huxonbckuii, A. B. CyBopoB. — 2-e¢ u3a., mepepad. u gom. — Mockaa:
WznatensctBo Opaiit, 2023. — 507 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
01209-5. — Texkcr: anextponnbii // OOpazoBarenpHas maTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumust: yaeOHUK Juisi cpenHero npodeccrnonansHoro odpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. llanosain; mox obmieit penakuueit I'. H. ®daneesa. — 2-e u3m.,
nepepad. u gom — MockBa: M3matensctBo IOpaiit, 2023.— 431 c.— (IIpodeccrnonansuoe
obpaszoBanme). — ISBN 978-5-9916-7723-3. — Texkcr: osnexktponHsid // OOpa3oBaTenbHast
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matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3amaynuk: ydyeOHoe mocodue i CpeHEro NpodeccuoHAIBHOIO 00pa30BaHUs
/ 1O. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. @aneeBa. — Mocksa: U3natensctBo FOpaiiT,
2023. — 236 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcrt:
anekTpoHHbIH // ObpazoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmun, A. II. Xumuueckue TtepMunbl. CioBaph: ydeOHOE mocoOue s BYy30B /
A. II. T'apunn, B. B. MopkoBkuH. — 2-e u3 ., uctp. u gomn. — Mocksa: MU3aarensctBo FOpaiit, 2023.
— 452 c. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-04639-7. — TekcrT: SJEKTpOHHBIA //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

18. OneitnukoB, H. H. Xwumwusa. AnropuT™Mbl penieHus 3a7ad M TECThI: yueOHOe mocodue
i cpenHero npodeccuonansuoro oopaszoBanus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-e usn.,
ucrip. u jgom. — MockBa: M3marensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: snexktpoHHblii // OOpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

19. Pocun, U. B. Xwumusa. YueOHHMK WM 3aJa4HUK: JUIA CpPEeTHEro Npo(dhecCHOHATBHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IIpodeccuonamsuoe obOpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTpoHHbIN // OOpa3zoBatenbHas maatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypceb:

1. Onumnuana «Ilokopu BopoObéBbl ropei!»: [caiit]. — URL: https://pvg.mk.ru

2. Bcepoccuiickas ~ onummnuaga  MIKOJBHUKOB 1o  xumuu: [caiit]. —  URL:
https://chem.olimpiada.ru

3. Onumnuansl 1O XUMHUHU: 3a7add, pemieHus, pazdopel: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckasi ~ ONMMIIMAJA  I[IKOJbHMKOB 1o  xumuu:  [cait]. —  URL:

https://mos.olimpiada.ru

5. Cucrema IUCTaHIIMOHHOTO OOy4YeHHsST « XUMUS»: MOJATOTOBKA K OJMMIIMA/IaM: [CalT]. —
URL: https://chem.dist.mosolymp.ru

6. MHurepHer-onuMmmnuaaa mo HanorexHosnorusMm: [cait]. — URL: https://nanometer.ru

7. DnextpoHHas OubaMoTeka xuMudeckoro ¢akynsrera MI'Y nmenu M. B. JlomoHOCcOBa:
yueOHble U HHPopMalmoHHble MaTepuaisbl: [caifT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckuit mnopran «Chemnet»: yueOHHMKHM, cTaThu, 3amaud: [caiit]. — URL:
https://www.chem.msu.ru/rus/olimp

9.  OTkpbITast 31EKTPOHHAS OMOINOTEKA « XUMUS»: 7S IIKOJIBHUKOB U yUUTeNeH: [calT]. —
URL: https://www.chem.msu.ru/rus/elibrary

10. HayyHo-nomynsipHbIf MpoeKT «DJIeMEHThl OOJbIION HayKW»: HOBOCTH, JIEKIIHH,
sHimkioneauu: [caiit]. — URL: https://elementy.ru

11. Xumus v KU3Hb: HAyYHO-NOMYJISApHBIHA *KypHai: [caiit]. — URL: https://hij.ru

12. TloreHuuan: Hay4yHO-TIOMYJISIPHBIN JKypHad JUIsl IIKOJBbHUKOB U ydMTeneil: [cailT]. —
URL: https://potential.org.ru

13. Xumus B mIKoJIe: HAydYHO-MeToAMYecKui xKypHai: [cairt]. — URL: https://hvsh.ru

14. WebElements: nepuoanueckas Tabnuia, cBoiicTBa aneMeHToB: [caiiT]. — URL:
https://www.webelements.com — 3. aHrd.

15. Ilepuoanyeckas Tabiauia XUMHUYECKHUX 3JIEMEHTOB: PYCCKOSA3BIYHBIM cailT: [calfT]. —
URL: https://periodictable.ru

16. Xumuk: caliT O XUMHU: Y4eOHHMKM, CHOpPAaBOUYHUKHM, peakuuu: [calT]. — URL:
https://www.xumuk.ru

17. Opranuueckas xumus. JlabopaTopus: cnpaBOYHUK, peakiuu, cuHTe3: [cait]. — URL:
https://orgchemlab.com

18. JlekTOopuyM: HEKOMMEpYECKH 00pa3oBaTelIbHbI MPOEKT: KYypChl, BHUACOJEKIUU:
[caiiT]. — URL: https://www.lektorium.tv
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4.

KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpoub U OlIEHKA pe3yIbTaTOB O0YUEHUs OCYLIECTBIIAETCS IPENoAaBaTeleM B IIPOLEcce

NPOBEICHUS MIPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00yJaromyMuUCs WHIANBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4eHus

OnpeaAcCIIsAr0T, 4TO 06yqa101u1/1ecs1 JOJIKHBI 3HATh, IOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN
HN3YYCHUA TUCHUIIINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC

COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

Ne OK

Moayas/Pazgen/Tema

Pe3yabTaT 00yueHus

Tuns! oeHOYHBIX
MeponpusI THI

I | OcHoBHOe conep:kanue

Pa3zgen 1. OcHoBEI
CTPOCHHUs BellecTBa

®opmyMpoBaTh 0a30BbIE
NOHATHUS U 32aKOHbI
XUMUH

1.1 |[OK 01

CtpoeHue aToOMOB
XHUMHYCSCKHX
3JIEMEHTOB M IPUPOJIA
XUMHYECKOH CBSI3H

CocTaBnaTh XUMHUYECKHE
(hopMyIIbI COEMHEHH B
COOTBETCTBHUU CO CTETIEHBIO
OKHCJICHUSI XUMUYECKUX
9JIEMEHTOB, UCXO/IS U3
BAJIGHTHOCTH U
31EKTPOOTPULATENBHOCTH

Texkyuuii KOHTPOJIb:
1. Tect «CtpoeHue aToMOB

XAMUYECKHX DJIEMCHTOB U
NPUPOJA XUMUYECKOMN
CBSI3I».

2. 3a7a4n Ha COCTaBJICHUE
XUMHYECKHUX (HOpMYII
JIBYXaTOMHBIX COETUHEHUM
(oxkcunoB, CynbPUAOB,
TUAPUJIOB U T.I1.).

3. 3aganus Ha
HCIIOJIF30BAaHNE XUMHYICCKOM
CHMBOJIMKH U Ha3BaHUM
COE€IUHEHHH I10
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
NPUKIATHOW XUMUU U
TPUBHUAIILHBIX Ha3BAHUM JIJIS
COCTaBJICHUS XUMUYECKHUX
dbopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, TUAPUIOB U
T.IL.) U APYTUX
HEOPTaHUYECKHUX
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTTrecTanus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabmuma J[. 1.
Menpeneena

XapakTepu30BaTh
XMMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

Texkyuuii KOHTPOJIb:
1. Tect «Meramtnueckue /

HEMeTaIJIn4decKre CBOMCTBA,
AJIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MTOJI0’KCHUEM B
IIEPUOIUYECKON CUCTEME
XHMHYECKHUX JICMEHTOB
J.. MenneneeBay.

2. IIpakTuyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XUMHYECKUX JIEMEHTOB U
MEePUOIUYECKUM
M3MEHEHUEM CBONCTB
XUMHYECKHUX JIEMEHTOB U
HX COCJIMHECHUH B
COOTBETCTBUU C
MOJI0KEHUEM
IIepuonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHus Ha
XapaKTEePU3aALHNIO
XAMHYECKHUX DJIEMCHTOB:
«Merammnyeckue /
HEMETaJUIMYEeCKHE CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MTOJI0KCHUEM B
MIEpUONYECKON CHCTEME
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBay

IIpomeskyTounas

aTTrecTanus:
HuddepennmpoBaHHbIf
3a4er

Pazgea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THUIIbI
XHUMHYECKUX peaKkuui

KonTpoabnas padora
«CTpoeHue BelecTsa u
XHMHUYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tunel XuMHUECKUX
peakuuii

CocCTaBJIATh peaKkuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

Texkyuuii KOHTPOJIb:
1. 3agaun Ha cocTaBiIeHUE

YPaBHEHUM PEaKLUM:

— COEMHEHHs], 3aMeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHUii C UCIIOJIH30BAHUEM
METO0/1a PJICKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIeCTBa UIN 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMIeCTBa
BEII[ECTBA) MIPOIYKTOB
peaKklMu, €CiIi OJTHO U3
BEILECTB UMEET MTPUMECHU

IIpome:xxyTounas

aTTecTalus:
JuddepenunpoBaHHbIi
3a4er

2.2

DNeKTpoNIUTHYECKast
TUCCOIHAIIAA U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUS
XUMHYECKHUX PEaKIIHH
HOHHOTO OOMeEHa ¢
yqaCTI/IeM HeOpFaHHq€CKHX
BEIIECTB

Texkymuii KOHTPOJIb:
1. 3amaHus Ha coCTaBICHUE

MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuil ¢ yyacTueM
KHCJIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbl

2. JJTabopaTtopHnas pabota
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
"TUNb XUMHUYECKHUX
peakuuii"
IIpomeskyTounas
aTrecTanus:
HuddepennmpoBaHHbIf
3auer
3 Pa3zpnen 3. Crpoenune u |McciaenoBars crpoenne u |KonTposabHasi pabora
CBOliCTBa CBOliCTBa «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKUux HEOpPraHu4ecKUuX
BellleCTB BellleCTB BeILIECTB»
3.1 |OK 01 Knaccudukanus, Knaccudumnuponars Tekymuii KOHTPOJIb:

HOMEHKJIaTypa U
CTPOEHHE
HEOPraHUYECKUX
BEILIECTB

HEOPraHUYeCKUE BEIECTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

1. Tect «Homenknatypa u
HA3BaHHUE HEOPTAaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHHE XUMUYECKOU
bopMyIIBI HCXOS U3
Ha3BaHUs BEILECTBA 110
MEXKTyHapOAHON WU
TPUBUAIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCcOBOM J0JH (Macchl)
XMMHYECKOIO 2JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KJiaccuduKaIm,
HOMEHKJIaType U
XUMHYECKUM (popmymam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus
Ha OIpe/ieJIeHHe
XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
TUIIA KPUCTAJUIMUECKOMN
peLIeTKH

IIpome:xyTouHast

aTTecTalus:
JuddepeHurpoBaHHbIi
3a4er
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTb (PU3UKO-
XMMHYECKHX CBOWCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAIUIMYECKOMN PELIETKH

Tekymmii KOHTPOJIb:
1. Tect «OcobennOCTH

XUMHYSCKHUX CBOICTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3amaHusa Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX
pEeaKIuii C yyacTuem
MPOCTHIX U CIOKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
9JICMCHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
THUJIPOKCHUJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHUIYIOIIUX HX
CBOICTBA U CIIOCOOBI

MOy YEHUSI.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUUECKHUE 3aJaHusI Ha
CBOMCTBA U MOJyYEHUE
HEOPTraHWYECKUX BEUIECTB

IIpome:xxyTounas

aTTecTalus:
JuddepeHurpoBaHHbII
3a4eT
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OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHHYECKUX
BEIIECTB

Hccnenosatb
KAQU4CCTBCHHBIC peaKIII/II/I
HeOpFaHI/IqGCKI/IX BCIIICCTB

Texkymui KOHTPOJIb:
1. [IpakTuko-

OPUEHTUPOBAHHBIE 3aJaHUs
110 COCTaBIICHUIO
XUMHUYECKUX PEAKIUMN C
y4acTHEM HEOPTaHUYECKUX
BEIIECTB, UCTIOJIb3yEMBIX
TUTSL IX UJICHTU(DUKAIIAN.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTraHWYECKUX BEUIECTB”

IIpome:xxyTouHast
aTTecTanms:
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

JuddepeHnnpoBaHHbIT
3a4er

Paspnen 4. Ctpoenne u
CBOMCTBA
OpraHnyecKux
BelleCTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCKHX
BellecTB

Kontpoabnas padora
«CTpoeHue u cBOICTBA
OpPraHn4yecKuX BellecTB)

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccudunuposars
OpraHMYecKue BEllecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

Texkyuuii KOHTPOJIb:
1. 3aganus Ha cocTaBIECHUE

Ha3BaHU OPraHUYECKUX
COEIMHEHM 110
TPUBHAIBHOW WA
MEXKyHapOAHOU
CUCTEMATUYECKOU
HOMEHKJIATYPE.

2. 3aiaHus Ha COCTaBJIEHUE
HOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreiiel GopmMyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXOZS U3 DJIEMEHTHOIO
cocrasa (B %)

IIpomexyTouHas

aTTecTanMs:
HuddepennmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYECKUX
COCTMHCHUH_

VYcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

Tekymmii KOHTPOJIb:
1. 3amaHust Ha COCTaBICHUE

YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTueM
OpFaHI/I‘—IeCKI/IX BCIIICCTB HA
OCHOBAHHH UX COCTaBa U
CTPOCHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLIUX
XAMUYECKHE CBOMCTBA C
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

Y4€TOM MEXaHU3MOB
POTEKaHUs JaHHbBIX
peaKuii U TeHETUYECKOU
CBSI3M OpPraHUYeCKHX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacueTrHble 3a1a4u 110
YPAaBHEHUSIM pEaKLMii C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBparieHus
OpPTaHMYECKUX BEILECTB MPH
HarpeBaHuu"

IIpome:xxyTouHast

aTTecTanms:
JuddepeHnnpoBaHHBIT
3a4er
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OK 01
OK 02
OK 04

Wnentuduxanus
OpPraHHYECKUX
BEILIECTB, X 3HAYCHUE
Y IPUMCHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH
YeloBeKa

HccnenoBats
Ka4EeCTBEHHBIE PEAKLIMHU
OPraHUYeCKUX COCTUHEHUN
OT/AEJIbHBIX KJIACCOB

Tekymmi KOHTPOJIb:
1.IlpakTuko-

OpPUEHTHUPOBAaHHbIE 33/1aHUS
10 COCTaBJICHUIO
XMMHUYECKHUX peakiuii ¢
y4acCTHEM OPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
UACHTU(UKAIY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYeCKUX COeIMHEHUN
OTJIENIBbHBIX KJIACCOB”

IIpomexyTouHas

aTTecTanMs:
HuddepennmpoBanHbIi
3a4er

Paznen 5.
Kunernueckne n
TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHUMHYECKHX PeaKIui

XapakrTepu3zoBathb
BJIMSIHHE PA3JIHYHBIX
(¢akTopoB Ha paBHOBecHe
U CKOPOCTh XMMHUYECKHX
peakuui

OK 01

CKOpOCTB XUMHUYCCKUX

XapaKTCpI/ISOBaTB BJIMAHUC

Texkymmi KOHTPOJIb:
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusITHH
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaluu [Ipaktuko-
paBHOBECHE pearupyoInnx BEIECTB U |OPUEHTUPOBAHHBIE
TEMIIEPATypPbl HA CKOPOCTh |TEOPETUYECKHE 3alaHus Ha
XMMHYECKHUX PEaKIUH aHanu3 (pakTopoB,
XapakTepru30BaTh BIUSHUE |BIUAIOIINX HA U3MEHEHUE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUYECKOMN
BELIECTB, peakluu cpeapl U |peakuuu. [IpakTuko-
TEMIIEPATypPbl HA CMEIICHUE |OPUEHTUPOBAHHBIE 3a/1aHUs
XMMHYECKOIO PABHOBECUSl |HA IPUMEHEHHUE IPUHIUIA
Jle-lllaTenre mia
HaXO0XKJICHUs HaIIPaBJICHUS
CMEILECHUS] PABHOBECHS
XMMHUYECKON PEaKLMU U
aHaJIn3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XMMHYECKOI0 PABHOBECUS
IIpome:xxyTouHast
aTTecTanMs:
JuddeperunpoBaHHbIi
3a4er
6 HccnenoBath nCTHHHBIE
Pasnen 6. PacTBopbl  [pacTBOpBI € 32JaHHBIMU
XapaKTepUCTHKAMU
6.1 [OK 01 [TonsTue o pacrBopax |Pasznuyare uCTUHHBIE Texyumui KOHTPOJIb:
OK 02 PacTBOpPBI 1. 3ama4n Ha
IPUTOTOBJICHHE PACTBOPOB.
2. IlpaxTuko-
OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa
6.2 |OK 01 HccnenoBanue cBoiicTB [MccnenoBars pu3mko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XUMHYECKHE CBONCTBA “IIpuroToBneHue
WCTHHHBIX PacCTBOPOB pacTBOpoB”
IIpome:xxyTounas
aTTecTanms:
JuddepenunpoBaHHbIN
3auer
II | IIpogeccnoHAILHO-OPHEHTHPOBAHHOE COAEPKaHUE (COAepKaHUE TPUKJIAHOTO

MO/1YJIfA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
7 Paszpnen 7. OuenuBath nocijeacTeus |3ammra Keica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oynymiei
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM npodeccuoHAIbLHOM
AeATeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJI0BeKa C MO3MIuH
JKOJIOTHYECKOMI
0e3onmacHocTH
OK 01 Xumus B ObITY U OnenuBath nocienctsus | Tekymuil KOHTPOJIb:
OK 02 IIPOU3BOJICTBEHHOU OBITOBOM 1 Keiic (c yuerom Oynymeii
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOM NpO(heCCHOHATBHON
OK 07 JIeATEIILHOCTH YeJIoBeKa ¢ | ACSTEIbHOCTH)

NO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

Bo3MoXHBIE TEMBI KEHCOB:
1. IloTennenue KauMara u
BBICBOOOKICHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ajis
aBua-, MallIuHO- 1
IPUOOPOCTPOCHUS.

3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENnapaToB

IIpomexyTouHas

aTTecTanMs:
JuddepenunpoBaHHbIN
3a4er
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