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Pabouas mporpamma 001e00pa3oBaTeIbHON ANCIUTUINHBI «XUMUS» IPEIHAa3HAYeHA JUIs
U3y4YCHUS] XUMUHU B TipodeccHoHaNbHBIX 0Opa3oBarenbHbIX opranmsanusax CIIO, peamusyromux
00pa3oBaTENBFHYIO IPOTPaMMy CpPETHEr0 00mIero oOpa3oBaHus B MpeiesiaX OCBOSHHUS OCHOBHOM
npodeccuonanbHoi obpazoBarenbHoi nporpammel CITO (OITOIT CITO) nHa 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBATM(PHUIMPOBAHHBIX pabOUYMX, CIyXKallux,
CIEIMAJINCTOB CpeaHero 3BeHa A crneunanbHocTd 23.02.07 Texnnueckoe 00C/ayKUBaAHHME U
PEMOHT JABHUTaTEJIeli, CHCTEM U arperaToB aBTOMOOHJIeit

Opranu3anus — pa3paboTuuK:
rocyiapcTBeHHoe  OroJpkeTHoe  mpodeccuoHallbHOE — 00pa3oBaTeNbHOE  YUpEXkKACHUE
«Bonarorpaackuii MHIYCTpUATIbLHBIA TEXHUKYM»

Pa3paboruuk: [1aroBa Jlronmuna ['eopruesHa, npenoaaBaresib

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmero
00pa3oBaHus, NPEABABISEMBIX K CTPYKTYpE, COJIEPKAHHUIO U pe3yJbTaTaM OCBOCHUS Yy4eOHOM
TUCIUIUIMHBL «XUMHUS», 1 B COOTBETCTBUU C PexoMeHmanusMu Mo OpraHu3alii MOTy4YeHUS
cpenHero obiero oOpa3oBaHHs B IMpeneiax OCBOSHHUS 00pa30BaTEIbHBIX MPOTPAMM CPETHETO
npodeccuoHansHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOIIEro 00pa3oBaHUsS C Y4ETOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U TMOJTydaeMoun
npoecCuu WM CHEIUAIBHOCTH CpPEIHEro MpoQecCHOHAIBHOTO 00pa3oBaHus (IMMHUCHMO
JlemapraMeHTa TOCYJapCTBEHHON TMOJHUTHUKU B cdepe MOAroTOBKM padoumx kaapo u IO
Munobpuayku Poccur ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOW OCHOBHOI
00pa30BaTeNbHON MPOrpaMMbI  CpPEeIHEro oO0Imero o0pa3oBaHUs, OJOOPEHHOW peIIeHUEM
benepanbHOro y4eOHO-METOAMYECKOTO 00BbEIMHEHHs TI0 00IIeMy o0pa3oBaHUIO (IIPOTOKON OT
28 utons 2016 r. Ne 2/16-3)

Pabouas mporpamma paspaborana ¢ yuetoM [IpumepHOil OcHOBHOHM 00pa3oBaTeNbHON
porpaMMbl CpeHEro 00IIero odpazoBaHus, OJJOOPEHHON pelieHHueM (eaepalbHOr0 yuyeOHO-
METOJIMYECKOr0 00bEMHEHMSI 110 00111eMy 00pa3oBaHuI0 (ITpoToko oT 30 HostOpst 2022 r. Ne 14)
Ha OCHOBE MPUMEPHON TPOrpamMmbl Y4eOHOW JUCHUIIIUHBI «VHOCTpaHHBIA S3BIK» IS
npodeccHOHAIBHBIX O0Opa3zoBaTenbHbIX opranm3aiuii /besyeckas B.A., [unganuna U.A.,
Martseesa O.C., u ap. — ®I'bOY AI1O UPIIO, 2022. — 43 c.

OJIOBPEHA Ha 3acenaHuu METOIUYECKOTO COBETA
npotokon Ne 9 or 2% 07 2023

HavanbHug0TAENa Y4eOHO-METOANYECKOH paboThl
7 U 10. llypsiruxa 05,04, Xod 5

ZN0OnuCy oama

PEKOMEH/JIOBAHA Ha 3acelaHWd MpPeAMETHONW (LHUKJIOBOH) KOMHCCHH TEXHOJOIHH
IPOYKIMH OOIIECTBEHHOTO TUTAHMUS, ECTECTBEHHOHAYYHBIX THCIHIIINH

IIpotoxon Ne 8 or 11.04.2023r.

IIpencenarelb IPeAMETHOH (LIMKIOBOM) KOMHCCHH CTPOUTENIBCTBA H SHEPreTUKH

C.A. Kpasen
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEI ITPOI'PAMMBI
OBPA3OBATEJBHON JUCIUILJINHBI BJ1. 07 XUMMSI

1.1. MecTo AucUMILINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NIPOrPaMMBbI:

Oo6meoOpa3oBaTenpHas JAUCHUIUIMHA «XHUMHUS» SBISETCA 005S3aTeIbHOW  YacThIO
0011e00pa3oBaTeabHOrO0 LMKIA 00pa3oBarenbHOM IporpaMMbl B cooTBeTcTBUM ¢ PI'OC mno
CIEIUAIBHOCTH
23.02.07 Texauueckoe 00CITy>KMBaHWE U PEMOHT JIBUTATEJICH, CHCTEM M arperaroB aBTOMOOMIICH

1.2. leau 1 niIaHupyeMble pe3yabTAThl 0CBOCHUS TUCIIUILIHHbI

1.2.1. lleap 1 32124y JUCHUTLIHHBI:

DopMHUpPOBaHUE Y CTYIEHTOB XMMHUECKON COCTABIIAIONIECH €CTEeCTBEHHOHAYYHON KapTUHBI

MHpa KaK OCHOBBI IPUHSTHUS PEIICHUH B )KM3HEHHBIX U MMPOU3BOJICTBEHHBIX CUTYAIUAX
3amauu JUCHUIIINHBL:

1) chopmupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH MPOTCKAHMSI XMMUYECKHUX IMPOIECCOB U
ABIIGHUN B OKpY)XKalollel cpeae, I[EeIOCTHOM HaydHOH KapTUHBI MHpaA, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NPOBOAUTH PACYETHl MO XUMHUYECKUM (opMylaM U YpaBHEHHIM
XUMUYECKUX  pEaklMii, TIUIAHUPOBATh W HHTEPIPETUPOBATH  PE3YJIbTAThl  XUMHUYECKHX
JKCIIEPUMEHTOB,;

3) chopMupoBaTh ~ HABBIKM  TMPOBEICHUS  XUMHUYECKHUX  DKCIEPUMEHTAJIbHBIX
UCCIICIOBAHMI C COOJIOICHUEM TPaBUII OE30MacCHOTO OOpAIICHHUs C BEIECTBAMH H JJAOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHATH3UPOBATH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTH U 0000111aTh
WH(OpPMAIIHI0O XUMUUYECKOTO XapaKkTepa U3 pa3IudHbIX UCTOUHUKOB,;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH TMOCIEACTBHUS CBOCH JEATEIBHOCTH B
XUMUYECKHUX, TPUPOIHBIX, OBITOBBIX U TPOU3BOACTBEHHBIX MPOIIECCaX;

6) chopmupoBaTh TOHMMAaHHE 3HAYUMOCTH JOCTHIKCHUH XHMHUYCCKOM HAyKd U
TEXHOJIOTH JIJIs1 pa3BUTHSI COLMATILHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. lInanupyemblie pe3yJibTAThI OCBOEHHSI 0011€00Pa30BATEIbLHOM TUCHUTIIUHBI
«Xumua» B coorBercTBHH ¢ DI'OC CIIO n Ha ocaoBe ®PI'OC COO

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHS» UMEET OoNblIoe 3HAYeHHE MpHU
dbopmupoBanun u pazsutuu OK, ITK u JIP:



Kox 1 HanmenoBanue
bopMHUpyEMBIX
KOMIIETEHIINN

[ImaHupyemsle pe3ysbTaTbl OCBOCHUS AUCLIUIUIMHBI

Oo6mue

JucuurmHapHele

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacT TPy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON
Y COLMAJIbHON HANpaBJIE€HHOCTH, CIIOCOOHOCTD
UHHULIMNPOBATh, IUIAHUPOBATh U CAMOCTOSITEIILHO
BBINOJIHATH TAKyO IS TEbHOCTD;

- HHTEPEC K Pa3In4IHbIM chepaM npodeccnoHaTbLHON
JeSITebHOCTH

OBiageHne YHHMBePCAJIbHBIMH Y4eOHbIMH
N03HABATEJIbHBIMM el CTBUSIMU:

a) 0azoBble JIOTHYECKHUe JelicTBUS

- CAaMOCTOATEJIBHO (POPMYIUPOBATh U aKTYaJIn3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK MJIX OCHOBAHUS
JUTSL CpaBHEHUS, KJTacCU(DUKAIIUK U 0000IICHUS;

- OIPENENIATH LEIH JEATEIBHOCTH, 331aBaTh IIapaMeTpPhl U
KPUTEPUN JIOCTHIKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBEI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNbTATOB LEJIIM, OLICHUBATh PUCKU
MOCIIEACTBUM EATEIBHOCTH;

- pa3BUBATh KPEaTUBHOE MBILUICHUE ITPU PEIICHUN
KHU3HEHHBIX Mpo0IeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE 1EHCTBUS:

- BJIaJIeTh HaBbIKaMH y4eOHO-MCCIIEeI0BATENbCKON U
MIPOEKTHOM J1eATeNbHOCTH, HaBBIKAMU Pa3pelIeHUs
npobiewm;

-BBISBIISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H U
aKTyaJlM3UpOoBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
peleHus, HaXOAUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3a1aBaTh NApaMETPbl U KPUTEPUH PEILICHUS;

- BJIQJIETh CUCTEMON XMMUYECKUX 3HAHUI, KOTOPasi BKIIKOYAET:
- OCHOBOIIOJIAraIONIMe MOHATHS (XMMHUYECKUI AJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKa aToMa, -S, -P, -d 3JIeKTPOHHbBIE
opOuTaIM aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIATEIILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAS] Macca, MOJIIPHBIN 00BbEM, YTIIIEPOIHBIN
ckelneT, (G yHKIMOHAIbHAS TPYIINA, PaJuKal, U30MepHUs,
H30MEpbI, TOMOJIOTHYECKHUH Psiji, TOMOJIOTH, YTIEBOAOPO/IbI,
KHCJIOPOJT M @30TCOJIepKAIIKNE COSTUHEHHUS, OMOJIOTHYESCKH
aKTUBHBIC BeIIeCTBA (YTIIEBOIbI, KUPHI, OCIIKHN), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIUIMYECKAST PEIIETKA, TUTIBI XUMUUECKHUX
peaknuii (OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC, IK30- U
SHJO0TEPMUYECKHE, PEAKIIMK HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJUTHI, HEANEKTPOIUTHI, JICKTPOJIUTHUECKAS
JIMCCOITUAITNS, OKUCITUTENb, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKON peaKuu, XUMHUYECKOE PaBHOBECHE, TEOPUH U
3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHHSI OPTaHUIECKUX
BeniecTB A.M. bytiepoBa, TEOpHS 3IEKTPOIUTHIECKON
qucconymanuu, nepuoanyeckni 3akon .M. Menneneesa,
3aKOH COXPaHEHMsSI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI
SI3BIK XUMUH, (AKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOTy4YeHUHU U 0€30MaCHOM HCIOIB30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX M OPTAHMUYECKUX BEIIECTB B
OBITY ¥ IPAKTHUECKOH JIeATEIHPHOCTH YEIOBEKa,

- YMETb BBISIBIIATh XapaKTePHbIC MPU3HAKU U B3aUMOCBSI3h
M3YYEHHBIX MOHSATUNA, TPUMEHATH COOTBETCTBYIOIINE MOHSITHS
MIPU ONMCAHUY CTPOEHUS U CBONCTB HEOPTaHUUYECKHUX U
OpraHWYECKUX BEILECTB U UX MPEBPAILECHUI; BBISBISITh
B3aMMOCBSI3b XUMHUECKUX 3HAHUH C TTOHATHSAMHA U
MPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETb UCII0Ih30BaTh HANMEHOBAHUS XUMHYECKUX
COCIMHEHUHN MEXIYHAPOIHOIO COI03a TEOPETUUECKON 1




-~aHAJIM3UPOBATH MMOJTYUCHHBIC B XO/I€ PCIICHHUA 3aJa9U
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JJOCTOBEPHOCTH
IMPOrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUAX,

- YMETb NIEPEHOCUTD 3HAHUS B [I0O3HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEICATEILHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUA U3 Pa3HBIX IIPEIAMETHBIX
o0OJacrei;

- BBIJIBUTaTh HOBBIE UJICH, IIPEUIaraTh OPUTHHAIbHbBIE
IIOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTH MX MCIIOJIb30BaHM B [T03HABATENbHOMN U
COLIMAJIbHON ITPAKTHUKE

MPUKJIATHON XUMHUU U TPUBUAIBHBIC HA3BAHUS BAXKHEUIIINX
BEIECTB (ITUJICH, alleTHICH, TJIMIIEpHH, (EHOT,
dbopManbaerua, yKCycHas KHCIIOTa, TIUINH, YTapHbId Ta3,
aMMHaK, TalleHasl U3BeCTh, HeralleHasl U3BeCTh, MMTheBas cola
U IPYTUX), COCTABIATH POPMYIIbI HEOPTAaHUICCKHUX U
OPraHMYEeCKHUX BEIIECTB, YPAaBHCHUS XUMHUECKUX PEAKIUH,
OOBSACHSATH UX CMBICT; TIOJITBEPKIATh XapaKTEPHEIC
XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH U 3aIUCSAMU YPABHEHUN XUMUYECKUX
peaxkiui;

- YMETb yCTaHaBJIUBATh NMPUHAIICKHOCTh U3YyUEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB K OMpPeeICHHBIM
KJIaccaM U TpyIIaM COSAMHEHUH, XapaKTepru30BaTh X COCTaB
Y BaKHEHUIIIME CBOMCTBA; ONPEEATh BUIbI XUMUYECKUX
cBsi3el (KOBaJieHTHAs, MOHHAS, METAJNTUYECKas, BOJIOPOIHAs),
TUMBI KPUCTATUTMYECKUX PELIETOK BEIIECTB;
KJIacCCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;

- chopMHpOBaTh MPEACTABICHUS: O MATEPUATTLHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHHUI TPUPOJIBI;
0 MECTE U 3HAYEHUU XHUMHH B CUCTEME €CTECTBEHHBIX HAYK U
€€ poJIi B 00ECIIeYeHNH YCTOMYUBOTO PA3BUTHS YEJIOBEUECTRA!
B pPEIICHUU MPOOIEM IKOJTOTHIECKON, IHEPTeTUUECKOMN U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHUN
HOBBIX MAaTE€pUaJIOB, HOBBIX HICTOYHUKOB SHEPIHH, B
obecreueHnn parmoHaAIBHOTO MPUPOIOIOIH30BAHUS, B
(bopMHUPOBaHUN MUPOBO33PEHUS U O0IIEH KyJIbTYphI UeIOBeKa,
a TaKXKe IKOJOTHIECKH 0OOCHOBAHHOT'O OTHOIIICHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU cpee;

- YMETb MPOBOJIUTH PACUYETHI 110 XUMHIECKUM (HOopMysIaM U
YpaBHEHUSAM XMMUUYECKHUX PEAKLIUN C UCIIOIb30BaHUEM
(MBUYECKUX BEITMYHH, XapaKTEPHUIYIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbBIE




}’CHOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA, UCIIOJIb30BAaTh
CUCTEMHBIC XNUMHWYCCKUEC 3HAHWA IJI IPUHATUA pemeHHﬁ B
KOHKPCTHBIX )XU3HCHHBIX CUTyallUsaX, CBSA3aHHLIX C
BCIICCTBAMU 1 UX ITPUMCHCHUEM

OK 02. Ucnosib30BaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
UHTEPIIpETALUU
UHPOpPMALIUHU 1
nH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
pohecCHOHATTLHOM
eI TEIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOI'O HA JUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
HOJIUKYIBTYPHOM MUPE;

- COBEPIICHCTBOBAHKE SA3BIKOBOM M YUTATENBCKON KYIbTYPHI
KakK CpCZ[CTBa B3aHMOﬂeﬁCTBHﬂ MC)KI[y JIFOABMU U ITO3HAHUS
MHpa;

- OCO3HAHUE [IEHHOCTH HAyYHOM JESTEIHbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATEIbCKYIO
JEeSTeIbHOCTh MHIMBUyalIbHO UB TPYIIIIE;

OBiaseHue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMH JeHCTBUSIMM:

B) padoTa ¢ unopmaumeii:

- BIIQJIeTh HaBBIKAMU MONy4eHUsI HPOpMAIUU U3
NCTOYHUKOB pa3Hr,1x THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJ'ISITI)
MOMCK, aHAJIN3, CUCTEMATU3AIMI0 U HHTEPIPETALINIO
MH(pOpMaLlMU Pa3InYHBIX BUJIOB U (OPM MPEICTABICHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eToM
Ha3Ha4YeHHs HHGOPMAIINH | 1IEJIEBON ayIUTOPHUH, BRIOUpast
ONTUMATBHYIO0 (POPMY TIPEICTABICHUS U BU3YyaTH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTh, IESTHTUMHOCTbh UH(OpPMALINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIIbHO-3TUYECKUM
HOpMawm;

- ACTIOJIb30BaTh Cpe/IcTBa MH(POPMAIMOHHBIX U
KOMMyHI/IKaIII/IOHHBIX TGXHOJ’IOFI/Iﬁ B peHIeHI/II/I
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX

- YMETh TUIAHUPOBATh U BBHITIOJIHATh XHMAYCCKHIA IKCTICPUMEHT
(mpeBpallleHus1 OpraHUYECKUX BEILIECTB IIPU HarpEBaHUH,
MOJTyYCHUE STUJICHA M U3yYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC
peaKIuy Ha aabACTUIbI, KpaxXMaJl, YKCYCHYIO KHCIIOTY;
JICHaTypalus OCJIKOB MPU HArPEBAHUH, I[BETHBIC PEAKIINU
OEJIKOB; IPOBOJUTH PEAKIIMA HOHHOTO OOMEHA, OTIPEIEIATh
Cpeiy BOJHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIIUU HA
cynb(har-, KapOOHAT- M XJIOPH/I-aHHOHBI, HA KATHOH aMMOHWS;
pemaTh SKCIEPUMEHTAJIBHBIC 3a/1a41 110 TeMaM «MeTauib,
«Hemeranel») B COOTBETCTBUM € ITpaBUIIaMU TEXHUKH
0€30MacHOCTH IIPU OOPAIICHUH C BEIICCTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM; TIPEACTABIISTh PE3YIIbTATHI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3allicu ypaBHEHUIN
COOTBETCTBYIOIIUX peakinii U GopMyTupOBaTH BBIBOJIBI HA
OCHOBE 9THX PE3YJIbTaTOB;

- YMETh aHATU3UPOBATh XMMHUECKYI0 HH(POPMAIIHUIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJICTB MaccOBOM
uH(popmaiuu, cetb UHTEpHET u Apyrue);

- BJIaACTb OCHOBHBIMU METOJIJAMH HAYYHOT'O IO3HAHUS BCUICCTB
U XUMHUYECKUX SIBICHUH (HaOMI0ieHNe, U3MEPEHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMUUYECKUM (HOpMyTiaM U
YpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C UCITIOJIB30BAHUEM
(GU3HYECKUX BEIMYHMH, XapaKTePU3YIOIINX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (H.y.) Ta30B,
KOJIMYECTBA BEIIECTBA; NCIOIB30BaTh CUCTEMHBIE XUMUYECKUE
SHaHUWA OJId IPUHATUSA peH_IeHI/II\/'I B KOHKPCTHBIX JKU3HCHHBIX
CUTYaIIUSX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;
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3aja4 ¢ coOIr0IeHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUECHBI, PECYpCOCcOepeKeHNUs, TPABOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALMOHHON O€30MaCHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paborartsb B
KOJUIEKTUBE U
KOMaH/JIe

- FOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTU U
CaMOOIIPEIEIICHHUIO;

- OBJIJICHUE HABBIKAMH Y4e€OHO-HCCIEeI0BATEIbCKOH,
IIPOEKTHOM U COLIMAIIBHOM JEATEIIBHOCTH;

Osgi1aieHHe YHUBepPCAJbHBIMU KOMMYHUKATHUBHBIMU
JelCTBUSIMU:

0) coBMecTHas1 1eATEeJIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA KOMAHIHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATD L€ COBMECTHOU JEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHUIO: COCTABJIATH IUIaH IEUCTBUM, pacpeesaTh
POJIM C Y4E€TOM MHEHHMH yYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

- KOOPAUHUPOBATh U BBINOJIHATH pabOTy B YCIOBHX
peaIbHOTO, BUPTYAJIbHOTO M KOMOWHUPOBAHHOTO
B3aMMOJEICTBUS;

- OCYUIECTBJIATh TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B
Pa3IMYHBIX CUTYalUsX, IPOSBIATE TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

OBnajgeHne yHMBepPCAJIbLHBIMHU PeryisiTHBHBIMHA
NeHCTBUAMM:

r) NPpUHSATHE ce0s M APYTUX JIOJCH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTHUX JIIOAEH MpH
aQHAJIN3€E PE3YJIbTATOB JIEATENBHOCTH;

- IPU3HABaTh CBOE MPAaBO U MPABO APYTUX JItOJIEH Ha
OIINOKH,

- YMCTh IIJIAHUPOBATH W BBIIIOJIHATH XUMHWYECKUU
IKCIEPUMEHT (TPEBPAIICHUE OPTaHMUECKUX BEIIECTB MPU
Harp€BaHuu, NOJY4YCHUC DTUJICHA U U3YUYCHHUC CT'O CBOI>'ICTB,
Ka4eCTBEHHbBIC PEAKIIUH Ha allbJACTH b, KpaxMall, YKCYCHYIO
KHCJIOTY, ACHATypalusi 0€eJIKOB IIpU Harp€BaHnuu, IBCTHLIC
peakiuu OEITKOB; MPOBOIUTH PEAKIIMK HOHHOTO OOMEHa,
OTIPEJICIIATH CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cynb(aT-, KapOOHAT- U XJIOPH/I-AaHUOHBI, HA KATUOH
AMMOHUA; PCIIAaTh SKCIICPUMCHTAJIBHBIC 3a/1a4X 110 TCMaM
«Mertamibl», «Hemeramib») B COOTBETCTBUH C TIPABUIIAMHU
TEXHUKU 0€30MaCHOCTH NIPU OOPAIICHUH C BEIICCTBAMH U
1abopaTOPHBIM 000PYI0OBAHUEM; IPEJICTABISATH PE3YIIbTATHI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIllicu ypaBHEHU I
COOTBETCTBYIOIMX peaklUii U GOpMyIUpOBaTh BHIBOIBI HAa
OCHOBE ITHX PE3yJIbTaTOB;
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- pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHp C IO3UIIUHU
APYyroro 4€jIoBCKa,

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpY>KarollIel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
U3MCHCHHUHU KJIMMAaTa,

B o0J1acTH 3K0JI0rM4€CKOro BOCIIUTAHUS

- ¢(hOpMHPOBAHHOCTH IKOJIOTUIECKOU KYIBTYPHI,
MIOHUMAaHUE BIUSHUS COLUATbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEBI,
OCO3HaHHUeE T1100aJIBHOr0 XapaKTepa 3KOJOTHIECKIX
npo0Jem;

-IUIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUI B

- chopMHpOBaTh MPEACTABICHUS: O XUMUYECKON
COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUN TPUPOJIBI, B POPMUPOBAHUHI
MBIIUICHHS U KYJIBTYPBI JINYHOCTH, €€ (PYHKIIMOHATLHOMN
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUs TPAKTUYECKUX
3a71a4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHHIO K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIPUHIUIIBI OKpYKarolllel cpejie Ha OCHOBE 3HAHUS 1ieJiell YCTOMYMBOTO | - yMETh COOJII0IaTh MPaBUiia SKOJIOTHYECKH L1€JIeCO00pa3HOTo
OepeKIMBOro pa3BUTHS YEIIOBEUECTBA; HOBEJCHUS B OBITY M TPYAOBOM JESATEIBHOCTH B LIEIIAX
IIPOU3BOJICTBA, - aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAILNX BPEL COXPAHEHHUsI CBOETO 370pOBbsl M OKPYXKAIOIIEH IPUPOTHON
3¢ deKTUBHO OKpYXarollen cpee; CpeJlbl; YYUTHIBATh ONTACHOCTH BO3JICHCTBUS HA JKUBBIC
JICCTBOBATH B - YMEHHUE NMPOTHO3UPOBATH HEOJIATONPUATHBIE OpraHU3MBbl OIIPEIEIICHHBIX BEIIECTB, IOHUMAs CMBICI
Ype3BbIYAHBIX 9KOJIOTMYECKHE MTOCIEACTBYS IPEANPUHUMAEMBIX ICUCTBUH, | TOKA3aTeNsl IPEAEIbHO JOIYCTUMON KOHIEHTPAuU
CUTyalUsX; IIpeI0TBpallaTh UX;

- PaCLIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON

HaIlpaBJIEHHOCTH;

-OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIEI0BATENbCKOM,

MPOEKTHOM M COLIMATIbHOM JNEATEIbHOCTH;

IIK 1.1 IIPUMEHATH OCHOBHBIE 3aKOHBI XUMHUU I PEIICHUS - OCHOBHBIE IIOHATHS U 3aKOHBI XUMUH;

Opranu3oBbIBaThH U
MPOBOAUTH PabOTHI O
TEXHHYECKOMY
00CTyKUBaHUIO U
PEMOHTY
aBTOTpaAHCIIOPTA.
K 1.2
Ocy1iecTBIsITh
TEXHUYECKUN
KOHTPOJIb MPU
XpaHEHWH,

3a/1a4 B 00J1acTU MPOPECCUOHAITBHON JIEATETLHOCTH;
UCIIONIb30BaTh CBOWCTBA HEOPTAHUYECKUX U OPTaHMUYECKUX
BCIICCTB, JUCIIECPCHBIX MW KOJUIOMAHBIX CHCTEM JJIA
ONTUMM3AINH TEXHOJIOTHUECKOTO MpPOIlecca;

OMMUCBIBATh YPABHCHUAMU XUMHUYCCKUX peaKHI/Iﬁ
MPOIIECCHI, JIeXKAINIMe B OCHOBE TEXHOJOTHYECKHX
IIPOIIECCOB OOCTYKMBAHUS U PEMOHTA JIETAJICH;

MPOBOANTH PACUEThl MO XUMUYECKUM (PopMylaM H
YpaBHEHUSIM PEAKIIUH; Y CTAHABINBATH 3aBUCUMOCTD
(UBUKO-XMMHUYECKUX CBOWCTB HEOPTAHUYECKUX BEIIECTB OT
CTPOCHHUA aTOMOB M MOJICKYJI, 4 TAKXKC THUIIA

- TEOPETUYECKHE OCHOBBI 00Ilel, HEOPraHUYEeCKON U
OpraHUYeCKONd XUMUH;

- TIOHSITHE XUMHUYECKON KHHETHUKH 1 KarTaJiu3a,

- KiTaccu(UKalusg XUMHUECKUX pPeakUud u
3aKOHOMEPHOCTH UX MPOTECKAHUS,

- oOpaTuMble U HeoOpaTHMble XMMUYECKHE pPEeaKiui,
XUMHUYCCKOEC paBHOBECUC, CMCIHICHUEC XHWMHYCCKOI'O
paBHOBECHSI 1O ACUCTBUEM Pa3IUYHBIX (DaKTOPOB;

- OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUU;

- TeTIOBOM 3((HEeKT XUMHUECKUX peakuui,
TCPMOXUMHUYCCKUC YPABHCHU,
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IKCIUTyaTaIiH,
TEXHUYECKOM
00cIy>)KMBaHUU U
pEMOHTE
aBTOTPAHCHOPTHBIX
CpenacTB

[IK 1.3
Pa3zpabarbeiBath
TEXHOJIOTUIECKUE
IPOIIECChl PEMOHTA
Y3JI0B U JIeTAJICH

[K 2.2
OcyiecTBiIsITh
TEXHUYECKOE
00cITy>)KMBaHUE
ANEKTPOOOOPYI0BAHU
s ¥ DJICKTPOHHBIX
CHCTEM aBTOMOOMIIEH
COTJIACHO
TEXHOJIOTUYECKOM
JOKYMEHTAIIU!

[1IK 2.3
[IpoBOIUTHE pEMOHT
3JIeKTPo00OpyI0BaHU
s ¥ DJICKTPOHHBIX
CHCTEM aBTOMOOMJIEH
B COOTBETCTBHH C
TEXHOJIOTUYECKOM
JTIOKYMEHTAIUEH.

KPUCTAJUIMYECKOU PELIETKH;

UCIIOJIb30BaTh Ja0OPAaTOPHYIO MOCYAY U 000pYyJOBaHUE;
BbIOMpaTh METOJ M XOJ XMMHUYECKOr0 aHaJIN3a,
noa0UpaTh PEakTUBBI U alaparypy;

IIPOBOAMTH KAYECTBEHHBIE PEAKLHUU Ha
HEOPraHMYEeCKUE BEIIECTBA, OTICIIbHBIE

KJIACChbl OPIraHUYECKUX COEANHEHU;

BBINOJIHATh KOJIMYECTBEHHBIE pacueThl COCTaBa
BELIECTBA 10 pe3y/bTaTaM U3MEpPEHUN;

co0JIr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU
paboTe B XUMHUYECKOM J1TabopaTtopuu;

OLIEHUBATb MOCIEICTBUS OBITOBON M MPOU3BOACTBEHHOM
JESITEIbBHOCTH YEJIOBEKA C TIO3UIMH SKOJIOTrMUECKON
0e30MacHOCTH

- XapaKTEepUCTUKU PA3JIMYHBIX KJIACCOB OPraHMYECKUX
BEIIIECTB, BXOJAIIUX B COCTaB ChIPbs U TI'OTOBOM
IPOAYKLIMH;

- pelaTh SKCIepUMEHTAIbHbIC 3a/1a41 110 TeMaM «MeTauiby,
«Hemeranel») B COOTBETCTBUM C ITpaBUIIaMU TEXHUKH
0e30nacHOCTH U OOPAILEHNH C BELIECTBAMH U
71a00paTOPHBIM 00OPYAOBAHUEM; IPEACTABIIAT PE3YIIBTATHI
XMMHUYECKOI0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOILUX peaKUi U (OPMYyIUPOBATH BHIBOJIBI HA
OCHOBE 3THX PE3YJIbTaTOB;

- CBOMCTBA pPacTBOPOB U KOJUIOMJIHBIX CHCTEM,
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH;

- YMETb YCTaHABJIMBATh IPUHAIEKHOCTh U3YUEHHBIX
HEOPraHMYECKUX U OPraHMUYECKUX BEIECTB K OIPEeICHHBIM
KJIaccaM U IpyInraM COeIMHEHUM, XapaKTepU30BaTh UX COCTaB
U BaKHeHIIue cBOiCTBa;

- YMETb MPOBOJUTH PACUYETHI 10 XUMUYECKUM (OopMyJiaM U
YPaBHEHHSAM XMMHUYECKHUX PEAKIMH C UCIIOJIb30BAaHUEM
(bu3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI:

- Ha3HA4YEHUE U IpaBWIa HCIOJIb30BaHUsA J1a0OOPATOPHOTO
000pyI0BaHUS U annapaTypsbl;

- IpueMbl Oe30macHoi padoThl B XMMHUYECKOH J1abopaTopuy;
- co0M01aTh NMpaBHJIa SKOJIOTUYECKH 11€J1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOMU AESITEIBHOCTH B LENIX
COXPaHEHHMsI CBOETO 3/J0POBbsl U OKPYXKArOIIEW MPUPOAHON
CpeJlbl; YYUTHIBATh OMTACHOCTh BO3/IEHCTBUS Ha JKHUBbHIE
OpraHU3Mbl ONPEEIIEHHBIX BEIIECTB, TOHUMAs CMBICIT
MOoKa3aresl MpeAeNbHO TOMYCTUMON KOHIEHTpalluu
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Koawbi I[lnannpyemMble pe3y/ibTaThl OCBOCHUS JUCHUIIMHBI BKIKYAIOT:
pe3yJbTaToB
JIP 10 3aboTsmuiics o 3alIUTe OKPYKaloIel cpebl, COOCTBEHHOM U 4yX0oi O€30MacHOCTH, B TOM yucie HudpoBoi

JIP 15 I'oToBbIi K IpoheccnoHaNbHON KOHKYPEHIIMH U KOHCTPYKTUBHOM peakiuy Ha KPUTHKY.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThl

Buj yueOHoi1 padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOI MPOrpaMMbl JUCHHUILINHBI 108
B T. 4.:
OcHoBHoOE coiepKaHue 104
TEOpeTUIecKoe 00yueHue 34
MPAKTUYECKHUE 3aHSITUS 40
nabopaTopHbIe 3aHATH 24

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COepPKaAHNe

NMPHUKJIAHOT0 MOIYJISA) 6
BT. U..

TEOpeTUUECKoe 00yueHune 2
MPAKTUYECKUE 3AHATUSA 4

Ipomexxyrounas atrectamus (uddepeHHPOBAHHDII 3a4eT) 4
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2.2. TemaTnyeckuii mjian u coaep:xxkanue gucuunanusl bJI. 07 Xumus

HaumeHoBaHue pa3aeioB U TeM Copep:xaHue yuedOHOro MaTepuajia (0CHOBHOe T MpogeccCHOHATBLHO Oo0bem ®opMupyemMble KOMIETEHIUA
OpHEeHTHPOBAHHOE), IA00PATOPHbIE H MPAKTHYECKUE 3aHATHS, MPUKJIATHON 4acos
MOAYJ1b
1 2 3 4
OcHOBHOe cofiep:KaHue 104
Paznen 1. OCHOBBI CTPOEHNS BellecTBA 8
Tema 1.1 OcHoOBHOe cofiep:kaHue 4
Crpoenne aroMoB  xumuyeckux | TeopeTmueckoe oGydeHHe 2 OK 01
3JIEMEHTOB. CoBpemenHast MOJielIb CTpOeHus aToMa. CHMBOJIMYECKUI A3BIK XUMUK. XHUMHYECKUIT MK 1.1
AJIEMEHT. DJIEKTPOHHass KoHpurypamus artoma. Kiaccuukamuss XUMHYCCKHX
aeMeHTOB  (s-, P-, d-ajeMents). BajeHTHbIE 3IEKTPOHBL  BaleHTHOCTB.
DNEeKTpOHHAsl TPUPOJA XUMHUECKOH CBS3U. DIEKTPOOTPUIATENILHOCTh. BuIbI 2
XUMHYECKOH CBsI3U (KOBAJICHTHAs, MOHHAsS, METAJITIMNYECKasi, BOJOPOIHAS) M CTIOCOOBI
ee oOpa3oBaHus
IIpakTHyeckoe 3aHATHE 2
Pemienne 3amaHuii Ha MCIIOJB30BAaHME XHMMHYECKOM CHMBOJIMKM W Ha3BaHUN 2
COEIMHEHUN 10 HOMEHKIAType MEXIYHApOJHOTO COI03a TEOPETHUECKOH W
MPUKIATHON XUMHHA W TPUBHAIBHBIX HA3BaHWKA JJISI COCTaBJICHHS] XMMHYECKUX
(hopMyn IBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYNb(UAOB, THAPUAOB U T.IL.) U
JIPYIUX HEOPIraHUYECKUX COETMHEHUMN OTIENbHBIX KJIACCOB.
[IpakTuueckue 3a1aHusl HAa YCTAHOBIIEHUE CBSI3U MEXKY CTPOCHHEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB M MEPUOIUUESCKIM U3MEHEHHEM CBOWCTB XUMHUYECKUX
3JIEMEHTOB U UX COEMHEHUN B COOTBETCTBUH C NojokeHueMm llepuonnyeckoit
CUCTEMBI.
Tema 1.2. OcHOBHOe cofiep:kaHue 4
Iepuognyecknii 3aKoH H TA0IMNA IIpakTH4eckoe 3anATHE 4 OK 01
J.M. MenneneeBa IMepuoanyeckas cucTeMa XUMUYECKHUX >1eMenToB [ . Menneneesa. Guznueckuit OK 02
cmbica [lepuoanueckoro 3akoHa JI.1. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS TIK 1.1
CBOMCTB XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B 4

COOTBETCTBUHU C MOJIOKEHUEM XMMHUYECKOI0 3jIeMeHTa B Ilepuonnueckoil cucreme.
MonenupoBanue noctpoenus Ilepuoamaeckoi TaOMHIIBI XHMUYECKHAX HIEMEHTOB.
CocraBieHne 3JeKTPOHHBIX KOHQUTYpAIiA aTOMOB XUMHYECKUX JIEMEHTOB.
XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHUIO B IEPUOINYECKON
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cucteme. MupoBo33peHUYecKoe U HayyHoe 3HaueHue [lepuonnyeckoro 3akona [1.1.
Menneneesa. [Iporaossr .M. MenneneeBa. OTKpPBITHE HOBBIX XHMUYECKHAX
3JIEMEHTOB.

Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHui Ha

XapaKTePU3AIUI0 XUMHUYCCKUX 3JIEMEHTOB «MeTalmdeckiue / HeMETaJUTHYCCKHe
CBOMCTBa, 3JIEKTPOOTPULIATENBHOCTh XUMHUECKHUX JJIEMEHTOB B COOTBETCTBHM C UX
3JIEKTPOHHBIM CTPOCHHEM U IIOJIOKEHHEM B MEPHOJMYECKON CHCTEME XHMHUYECKUX
snmemenToB .M. MenneneeBa»

Paznen 2.

Xumuyeckue peakuuu

14

Tema 2.1.
XuMuYecKHe peakmnu

OcHoOBHOe coiep:kaHue

TeopeaneCKoe oﬁyqe}me

Krnaccudukaums ¥ THIBI XMMHYECKHX pPEAKUMH C yd4acTHEM HEOpPraHHYECKUX
BEIIECTB.  YpaBHECHUS  OKHCICHHA-BOCCTAaHOBIECHUA. CTemeHb  OKHUCICHHS.
Oxucnutens W BoccTaHOBUTENb. COCTaBIEHHE M YpPaBHUBAHHWE OKHCIMTENBHO-
BOCCTAaHOBUTEIBHBIX DPEaKIMH METONOM 3JIEKTPOHHOTO OanaHca. OKHCINTEIBHO-
BOCCTAHOBUTEJIbHBIE DEAKUUMM B IPUPOAC, IPOM3BOACTBEHHBIX IIpoLEeccax H
JKU3HEJEATECIIBHOCTH OPraHU3MOB

HpaKTH‘leCKOB 3aHATHE

KonnuectBennrie oTHOIIEHUS B XuUMuHM. OCHOBHBbIE KOJHWYECTBEHHBIE 3aKOHBLI B
XUMUH U pacyeThl MO YPaBHEHMSIM XHUMHUYECKHX peakuuid. Moyib Kak eIuHHIIa
KOJIMYEeCTBa BemiecTBa. MolsipHas mMacca. 3aKOHBI COXPaHEHHUS MAacChl U DHEPTHH.
3akoH ABoranpo. MosipHbIii 00beM Ta30B. OTHOCHTENBHAs IUIOTHOCTH Ta30B.
Pacyers o ypaBHEHHSIM XUMHYECKHX PEAaKIUH C UCIONB30BaHHEM Macchl, 00beMa
(HOpMaJBHEIEC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA

CocraBieHre ypaBHEHHUH peakiuil pa3HbIX THIOB. OnpeeneHne THIIA PEaKIHH 10
YpaBHCHHIO XUMHYECKOH peakiud. YpaBHEHUS OKHUCICHHS-BOCCTAHOBJICHUS.
Crenenr  okuciieHust.  OKucauTenb ©M  BOCCTaHOBHUTENb.  OKHCIHUTEIHLHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMK B TPUPOJE, TPOU3BOJICTBEHHBIX MpoOIEccax u
KHU3HEACSITENFHOCTH OPraHu3MoB. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIA MOTEHITHAI
cpenbl. CocTaBiieHHE W ypaBHUBAHHE OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKITUI
METOJIOM DJJIEKTPOHHOTO OayiaHca. THWIUYHBIE HEOPTAaHUYECKHE OKHUCIHUTEIN U
BOCCTAaHOBUTEIH. DJIEKTPOIN3 PACTBOPOB U PACILIIABOB COJICH.

OK 01
K 1.1

Tema 2.2
DJIEKTPOJIUTHYECKAS TUCCONHALHS

OcHoOBHOe coaep:KaHue

Teopernueckoe o0y4enne
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M HOHHBIH 00MeH

Teopust  snekTponuTHYeckoil — aumcconmanmu. Peakumu  MOHHOTO — OOMEHa.
CocraBneHne peaknuii HOHHOTO OOMEHa ITyTEM COCTaBJICHHS WX IOJIHBIX U
COKpAIICHHBIX HOHHBIX YPaBHEHUH. 3a/laHNs Ha COCTABJICHUE HOHHBIX PEAKIMH

JlabopaTopHble 3aHATUSA

JlabopaTopHas pa6oTa “THITEI XUMHYIECKUX PEaKITHi’.
HcenenoBanne THIIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pasyIOMIUXCs

BEIIIECTB) U MPU3HAKOB XUMHUYCCKHUX peakiuii. [IpoBeneHre peakiuii HOHHOTOo
00MeHa, OIpe/IeNieHHe CPEeIbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABJICHUE MOHHBIX
peakuit

OK 01
OK 04

Kontpoabsnas pa6ora 1.

CTpOCHI/Ie BCHICCTBA U XUMHUYCCKUE PCAKIINU.

Pa3znen 3.

CTpoeHue U cBOICTBA HEOPraHMYECKHUX BelleCTB

30

Tema 3.1.
Kaaccudukanusi HeopraHu4ecKux
coeMHEeHUH U UX CBOMCTBA

OcHOBHOe cofiep:kaHue

Teopernuyeckoe o0y4yeHue

IIpenmer Heopranuyeckoi xumun. Kiaccuukarust HCOPraHUUECKUX BEIICCTB.
[Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIOKHBIX BEHIECTB (OKCHIBI,
TUAPOKCHUJIBI, KUCIIOTHI, COJIM). ATperatHble COCTOSIHUS BelecTBa. Kpucrannudeckue
1 amop(dHbIe BemecTBa. THITBI KPUCTATUTHUCCKUX PEIICTOK (ATOMHAs,
MOJICKYJISIpHAsi, HOHHAs, METAIUTHYEeCKast). 3aBUCHMOCTh (PU3NIECKUX CBOMCTB
BEIIIECTBA OT THUIA KPUCTAUTHICCKON penieTKr. [[puanHBI MHOTO0Opa3usl BEIECTB.

IpakTnyeckune 3aHATHSA

Homenknatypa HeOpraHM4eCKUX BELIECTB: Ha3BaHNE BEIIECTBA HCXOMS U3 UX
XUMHUYECKOH (hOPMYIIBI UITH COCTABICHUE XUMHUUECKOI (hOPMYIIBI HCXOMS U3
Ha3BaHU BemiecTBa o MexxayHapoaHoi (MIOITAK) unu TpuBHanbHOIM
HOMEHKJIAType.

Permenne npakTuueckux 3agaHuii Mo Kinaccu(puKaui, HOMEHKIIAType U

XUMHUYECKMM (OPMyJIaM HEOPraHWYECKHX BEIIECTB PA3IMIHBIX KJIaccoB (yrapHbIH
ra3, yriaeKHcibli ra3, aMMuaKx, raiieHasi U3BeCTh, HeralleHasl U3BeCTb, IIUThEBAs COAa
Y IPYTHX):Ha3bIBaTh ¥ COCTABIATH (POPMYJIBI XUMUYECKHX BEIIECTB, ONPEAEIITh
MPUHAIJIEKHOCTD K KJIacCy.

WcTournkn XuMUYecKor HHPOpMannH (CpeacTBa MacCOBON HH(OPMAIIHIH, CETh
Wutepnet u npyrue). [lonck uaGOpMaIim Mo Ha3BaHUIM, HACHTH(PHUKATOPaAM,
CTPYKTYPHBIM (hopMyTIaMm.

OK 01
OK 02
K 1.1
K 1.2
K 1.3

Tema 3.2.
Pu3nKo-XxuMHYECKHE CBOCTBA

OcHoBHOe coaep:KaHHe

14

Teopernueckoe o0y4enne

OK 01
OK 02
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HEOPraHu4eCKHuX BEUICCTB

Mertamner. Oburie puzndeckue U XUMHIECKIE CBOWCTBA MeTauIoB. CrocOOBI
MOJTydeHHs. 3HAYEHHE METAIUIOB M HEMETAIJIOB B IIPUPOJIE U )KU3HEACIATEILHOCTH
YeNoBeKa U Opranu3MoB. Kopposusi METaisioB: BU/IbI KOPPO3UH, CIIOCOOBI 3AIUTHI OT
KOPpPO3HH.

Hemerammer. O0muire ¢pu3ndeckre M XUMAYECKHE CBOHCTBA HEMETAIUIOB. THINYHEIE
cBoiictBa HeMeTauoB |1V-VII rpymm. Kiraccudukanms u HOMEHKIaTypa COeIHHEHIH
HeMeTa/u1oB. KpyroBopoTel OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE.

XUMHUECKUE CBOICTBA OCHOBHBIX KJ1aCCOB HEOPTaHMUECKUX BEIECTB (OKCHUIIOB,
TMAPOKCHIOB, KUCIIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B W3MEHEHHHU CBOMCTB
MIPOCTHIX BEIIECTB, BOJOPOJ U HBIX COETMHEHUH, BHICITUX OKCHIIOB U THAPOKCHIIOB.

HpaKTuquKne 3aHATUSA

CocraBneHre ypaBHEHHH XMMHUYECKHX PEAaKIUN C y4acTHEM IPOCTBIX M CIOKHBIX
HEOPraHWYEeCKUX BeUIeCTB: METAJIJIOB M HEeMeTaJlJIOB; OKCHJIIOB
METAJUIOB, HEMETAIJIOB W aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKHX KHCIOT,
OCHOBaHMH ®W  aM(OTEpHBIX  THUAPOKCHUIOB, HEOPraHUYECKUX  COIEH,
XapaKTEepU3yIOLIMX UX CBOMCTBA.

Pemenne npakTHKO-OpHEHTUPOBAHHBIX TEOPETHYECKHX 3a1aHUI HA CBOICTBA,
COCTaB, MMOJIy4eHHEe U 0e30I1acHOE MCIIOIBb30BaHNE BKHEHIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTHUECKOH AEATENbHOCTH YEIOBEKa

JlaGopaTopHble 3aHATHUS

JlabopaTopHast paboTta «CBoiicTBa METAIJIOB M HEMETAILIOBY»

HccnenoBanne pU3NIecKUX M XMMHUYECKUX CBOHCTB METAIIIOB M HEMETAJIJIOB.
Pemenne sxcriepUMeHTaIbHBIX 337a4 10 XUMHYECKUM CBOMCTBaM METaJJIOB U
HEMETAJIJIOB, 110 PACIO3HABAHUIO U MOJYYEHHUIO COEANHEHUI! METAIOB U
HEMETAaJJIOB.

K 2.2

Tema 3.3.

IIpon3BoacTBO HEOPraHMYECKUX
BemecTB. UnenTndukanns
HEOPraHM4YeCKHX BellecTB

OcHOBHOE cojaepkaHue

10

TeopeaneCKoe oﬁyqe}me

OO1pe npecTaBlieHns O MPOMBIIUIEHHBIX CIIOCO0aX MOMY4YEeHHs XUMHYECKUX
BEILECTB (Ha IMpUMepe MPOU3BO/ICTBA aMMHUAaKa, CEPHON KHCIIOTHI).

UYepHast n uBeTHast MeTayuTyprus. IIpakTniyeckoil IpuMeHEeHUE 3JIEKTPOIN3a JUIs
MOJYYESHHMS. IIEJOYHBIX U [IEJI0YHO3EMENIbHBIX METAJUIOB U amoMuHus. CTEKIIo 1
CHJIMKATHAas HPOMBIIIJICHHOCTD.

[Tpobnema 0TX0/10B ¥ MOOOYHBIX MPOJIYKTOB.

HpaKaneCKne 3aHATHUHA

OK 01
OK 02
OK 04
MK 1.1

K 1.2
K 1.3
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Pemenne OKCIIEPUMECHTAJIBHBIX 3ada4d II0 XUMHWYCCKUM CBOMCTBAM METaJIOB H
HEMETAJUIOB, II0 PAaCIIO3HABAHWIO W TIOJIYYCHHUIO COCIMHCHUN METaJZIOB H
HCMCTAJIJIOB.

JlabopaTopHble 3aHATHS

JlabopatopHas pabota «/neHTH(UKAINSI HEOPTAHUIECKUX BEUICCTBY.
Wnentndukanns HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHUEM HX (H3HKO-
XUMHUYECKMX CBOMICTB, XapaKTepHBIX KAadeCTBEHHbIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynb¢aT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS

Kontpoabsnast pabora 2

CsolicTBa HCOPraHUYCCKUX BCIICCTB.

Paznen 4.

CTpoeHue M CBOMCTBA OpraHuveCKUuxX BEeECTB

Tema 4.1.

Kaaccudukanus, crpoenue u
HOMEHKJIATYPa OPraHUYeCcKuX
BelllecTB

OcHOBHOe cofiep:kaHue

Teopernuyeckoe o0y4yeHue

IIpenmer oprannyeckoil xumuu. B3auMocCBs3b HEOPraHUUECKUX U OPraHUYECKUX
BelecTB. MecTo U 3HaueHHE OPraHU4eCKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XuMuueckoe CTPOCHUE KaK MOPAJOK COETUHEHUS aTOMOB B MOJIEKYJIE COITIACHO MX

BaleHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUH CTPOCHUS OPTaHMYECKUX COEAUHEHUH
A.M. BytnepoBa. YriepoaHblil CKeJleT OpraHuYecKON MoeKyJbl. MonekynsapHbie U
CTPYKTYpHBIE XUMHUYECKUE (POPMYJIbl. 3aBUCUMOCTH CBOIMCTB BELIECTB OT
XUMHMYECKOTO CTpOeHHsI MoJieKysl. 3omepus u uzomepsl. IlousaTtue o
¢dynkupronanpHo rpymnme. Pagukan. [TpuHumn kiaccuukauu opraHnaecKux
coequHeHu. MexxayHapo/1Hasi HOMEHKJIATypa ¥ MPUHIIUIIEI HOMEHKIIATYPbI
OpraHuveckux coequHeHuid. [loHsATHE 00 a30TCOAEPIKALINX COCMHEHUSX,
OGMONIOrMYecKy akTUBHBIX BEIIEeCTBax (YIiaeBonax, KMpax, Oenmkax u ap.),
BBICOKOMOJICKYJISIPHBIX COCTMHEHHSAX (MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO)

OK 07

[pakTnyeckune 3aHATHSA

HomeHknatypa opraHuuecKUX COSMHEHUN OTIENbHBIX KJIACCOB (HACHIIIEHHBIE,
HEHACHIIICHHBIE, APOMATHUECKUE YTIIEBOJOPOIbI, CITUPTHI, PEHOIBI, allbJETHUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.). COCTaBICHHE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJT OpraHUYECKHUX BEIIECTB OTACIBHBIX KIACCOB, UCTIOIB3YS HX
Ha3BaHUS [0 CUCTEMATHYECKOM M TPUBUAIBHOM HOMEHKIAType (3THIIEH, alleTHIIEH,
rmiepuH, GeHot, GopMalbIeTH I, YKCYCHAs KUCIIOTa, IIIHIKH). PacueTsl
npocTeriell opMyIIbl OPraHMIECKON MOJICKYIIBI UCXOJIS U3 SJIEMEHTHOTO COCTaBa
(B %).

Tema 4.2

OcHoBHoOe cojepkaHue

14
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CpoiicTBa OpraHu4ecKHX
coeMHEeHu

TeopeaneCKoe oﬁyqune

OH3NKO-XMMHYECKHE CBOWCTBA OPTaHMYECKUX COEIUHEHHH OTAENBHBIX KIIacCOB
(ocobeHHoCTH Kiaccu(UKaUU ¥ HOMEHKIIATYphl BHYTPHU Kilacca: TOMOJIOTHYECKHI
psax u obmas popmyna; nzomepus; GU3NIECKAE CBOICTBA, XMMUYECKHE CBOICTBA;
CHOCOOBI TIOTY9IEHHS ):

- Ipe/ieJIbHBIC YTIIeBOJOPOAbL. [ opeHre MeTaHa Ka OlMH U3 OCHOBHBIX HCTOYHUKOB

TeIIa B IPOMBIIIEHHOCTH U ObITy. CBOHCTBA IPUPOAHBIX YIIIEBOJOPOJIOB,
HaX0X/ICHNUE B IPUPOJIE U IPUMECHEHHE alIKaHOB,

- HETIpeJeTIbHBIC ¥ apOMATHIECKUE YIIIEBOAOPOABL. [TomMepr3arms 3THiIeHa Kak
OCHOBHOE HaIpaBJICHNE HCIIOIB30BaHMUs. | OpeHHe alleTHIIeHa KaK HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TIAMEHH AJISI CBAPKU M PE3KH METAIUIOB;

- KHCJIOPOJICOJCPKAIINE COCNUHCHUS (CHHUPTHI U (DEHOJBI, ANBJCTUABI U KETOHBI,
KapOOHOBBIC KHCJIOTBI M I(UPBI, JKUPBI, YIIeBOAbI). IIpakTHueckoe MPUMEHCHHE
STHICHIJIMKOJIS, TIuIeprHa, Gpenona. [IpuMeneHue popmanbaerua,

alleTaabIeru/1a, YKCYCHOU KUCIOThI. Mblila KaK COJIU BBICIIHX KAPOOHOBBIX KHCIIOT.

Moronre cBOMCTBA MbIIA;

- a30TCOCpIKaIINe COCAUHEHHS (AMHHBI 1 aMUHOKHCIIOTHI, OCJIKH).
BricokoMONeKyIIpHbIE COCIMHEHUS (CHHTETHYECKHE W OHMOJOTHYECKH-aKTHBHBIE).
MoHnomep, oiauMep, CTPYKTypHOE 3BeHO. [lonmMepr3anus STHICHa KaK OCHOBHOE
HaIpaBJIEHUE €r0 HCIIOIb30BAHMUS.

I'eHeTHueckas cBs3b MEXKIy KIIaCCAMU OPTaHHYCCKHUX COSIUHCHHUN

HpaKTuqecmle 3aHATUSA

CBoiicTBa OPraHUYECKUX COCIMHEHNH OTJENBHBIX KJIACCOB (TpUBHAIbHAS U
MEXIyHapoaHas HOMEHKIATypa, XUMHUECKHE CBOMCTBA, CITOCOOBI TOTyYeHHUS):
npesenbHble (AIKaHbl U IUKIIOAKaHbl), HeTpeeNbHbIE (IKEeHBI, aIKHMHBI 1
QJIKAMCHBI) ¥ ApPOMaTHIECKNE YTIIEBOJOPO/IBI, CIIUPTHI M (hEHOIIBI, KApOOHOBBIE
KUCIIOTBI ¥ 3()HPBI, aJTbACTUABI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTEI,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUs. 3a/laHNs HAa COCTAaBIEHNUE YPABHEHUIM
XUMHMYECKHX PEaKIHil ¢ y4acCTUEM OPraHUYECKUX BEHIECTB HA OCHOBAHHHU HX
COCTaBa U CTPOCHUS

CocraBneHne cxeM peakuuii (B TOM 4YHCIIE MO TMPEJIOKEHHBIM IEHoYKaM
NPEBpPAICHUH),  XapaKTepU3YIOIIMX  XUMHYECKHE  CBOWCTBA  OPraHMYecKUX
COCJIMHEHUH OTAENBHBIX KJIACCOB, CIOCOOBI WX TIOJNy4eHUs] W  Ha3BaHHE
OPraHUYeCKUX COEIMHEHUH o TPUBUAIBHOMN WA MEXIYHapOJHOU
CHUCTEMATHYECKON HOMEHKJIATYPE.

OK 01
OK 02

OK 04

MK 1.1
MK 1.2
K 1.3
K 2.2
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Pemenue MMPAKTUKO-OPHUCHTUPOBAHHBIX TECOPETHUUCCKUX 3aJlaHM Ha CBOMCTBA
OPraHNYICCKUX COCIMHCHUM OTICIBHBIX KJIACCOB

JlabopaTopHble 3aHATHS

Jlabopatophas padota «[lonmydenue sTuiieHa 1 H3yYEHUE €ro CBOWCTBY»
Ilony4yeHue sTHIIEHA U U3yYEHHUE €TO CBOMCTB. MOJENNPOBAHUE MOJIEKY U

XMMHUYECKHX MIPEBPAIIECHIH Ha IPHMEpE 3TaHa, TUICHA, alleTHIICHA | JIp.

Tema 4.3

NpenTudpukanus opraHndecKux
BelIeCTB, HX 3HAYEHUE U
npuMeHeHue B OLITOBOM 1
NPOU3BOACTBEHHOM 1eATeJbHOCTH
yeJioBeKa

OcHoOBHOe cofiep:kaHue

10

Teopernueckoe o0yyeHue

buoopranuyeckue coenuHenus. [Ipumenenue u OuoNOruuecKas pojb YIIIEBOJIOB.
OKHCIIEHHE YIJIEBOJOB — HCTOYHHMK OSHEPIHM JKUBBIX opraHm3MoB. OOmactn
NPUMEHEHNS aMHHOKHCIOT. [IpeBpamieHne OenKOB MUK B OpraHU3ME.
Buonornueckne Qynkunm OenkoB. buomormueckwe ¢QyHKIMHM KHpoB. Poib
OPTaHWYECKON XMMHH B PELICHUH IPOOIIEM MUIIEBOH O€30TIacHOCTH.

Pons opranndeckoil XUMHUM B PELICHHH IPOOJIEM 3HEPreTHYECKOH 0e30macHoCTH, B
Pa3BUTHH MEIUIMHBI, CO3JJaHUMHM HOBBIX MaTEPHUATIOB, HOBBIX MCTOYHUKOB SHEPIHU
(ampTepHATHBHBIE MCTOYHMKHM d3Hepru#). ONacHOCTh BO3AEHCTBHS Ha >KUBBIC
OpPTraHU3MBbl OPTaHMUYECKUX BEIIECTB OTIENBHBIX KIacCOB (YIJIEBOIOPOJBI, CIIUPTHI,
(heHOJIBI, XJIOPOPraHNYECKUE MPOU3BOJHbIE, alBICTHABI U Jp.), CMBICI MOKa3aTess
MpeeNbHO AOMYCTHMOM KOHIIEHTPAIUH

JlaGopaTopHble 3aHATHS

Jlabopatopras pabota: ‘“UneHTU(UKAIUS OPraHUYESCKUX COCAMHEHHH OTIACIbHBIX
KJIacCOB”

Nnentudukanuss opraHMYECKUX COCJUHEHHH OTAENbHBIX KIACCOB (HA MpUMEpE
ANBAErHI0B, KpaxMalia, YKCYCHOM KHCJIOTHI, OENKOB U T.I.) C HUCIOJL30BAHHEM HX
(U3UKO-XUMUYECKUX  CBOWCTB M  XapaKTePHBIX  KAa4eCTBEHHBIX  PEAKIHU.
Henarypanus Oesnka npu HarpeBaHuu. [[BeTHble peakuuu OenkoB. Bo3HUKHOBEeHHE
AHAJMTHYECKOTO CUTHAJIA C TOYKH 3PSHUSI XUMHUYECKUX TPOLECCOB MPU MPOTEKAHUU
KAa4eCTBEHHON peakiuu, MO3BOJSIONIEH HACHTH(OUIMPOBATE  NPEITIOKEHHbIE
OpraHUYeCcKUe BEIlecTBa

OK 01

OK 02
OK 04

MK 1.1
K 1.2
K 1.3
K 2.2

KonTtpoabHast padora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB.

Pazpnen 5.

Kunernueckue 3aKOHOMEPHOCTH NMPOTCKAHUA XUMHUYCCKHUX pealcunifl

10

Tema 5.1.

TepMoanHaMU4YecKHe
3aKOHOMEPHOCTH NPOTeKAHUSA
XUMHYeCKHX peakuuii. PapHoBecue

OcHoBHOe coaep:KaHue

Teopernueckoe o0y4yenne

Krnaccudukarius XuMIgecKux peakiuii: Mo TerioBomMy 3QQexTy, oopaTuMocTH.
TenoBsie 3¢ GEKTH XUMHUECKUX peakuil. TepMOXIMHUYIECKHIE yPaBHEHHUS.

OKO01
OKO02
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XHMHYCCKHUX pealcum?i.

OO6paTuMOCTh peakiii. XMMHYECKOe paBHOBECHE U €T0 CMEIICHHE 0T IeHCTBHEM
Pa3IUIHBIX (aKTOPOB AJIS CO3MAHMS ONTHUMAIBHBIX YCIOBUN IPOTEKaHUL
XUMHYECKHX IIPOIIECCOB.

Ionstue 06 HTaNIBIMYU U SHTpONMHU. DHeprust [ n66ca. 3akon ['ecca u crnencTBuUs U3

Hero. Posb cMenenus PaBHOBECHA B TCXHOJOTMYECKHUX IMPOIECCax.

IIpakTHyeckue 3aHATUS

[punnun Jle Hlarense. Bausuue paznuyHbix (akTOpoB Ha H3MEHEHHE PAaBHOBECHUS
XUMHMYECKHX peakIuil. 3aKOH JeHCTBYIOIUX Macc U KOHCTAHTa XUMHYECKOTO
paBHOBecUs. PacueTsl paBHOBECHBIX KOHLICHTPALUil pearupyrOILKX BEILECTB U
MPOIYKTOB peakiyii. PacueTsl TemnoBoro s eKra peakunm.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX 33laHUI HAa IPUMEHEHHE TpuHLIuna Jle
ITaTenbe U1l HAXOKICHUE HAIIPABJICHUS CMELICHUS PABHOBECHS XUMUYECKUX

peaKI_II/Iﬁ 1 aHaJIn3 (1)aKTOpOB, BJIMAIOMINX HA CMCHICHUC XUMHWYCCKOT'O PABHOBCCHS.

JlabopaTopHble 3aHATHS

JlabopatopHas paboTa «/3ydcHne BIUSHIE PA3TUIHBIX (PAKTOPOB Ha CMEIIICHHE
XUMHUYECKOI'0 paBHOBCCUA). I/ICCJ'ICJIOBaHI/Ie BJIMAHUA U3MCHCHHNA KOHUCHTPpAUU
BCHICCTB, pCaKIUM CPCAbl U TEMIICPATYPhI HA CMCIICHUC XUMHUYCCKOT'O PABHOBCCHU .
CpaBHEHHE MOJTyYEHHBIX PE3YIbTAaTOB C TEOPETUUECKH IIPOTHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [larense.

MK 1.1
MK 1.2
K 1.3

Tema 5.2.
CKOpOCTh XMMHYECKMX peaKuid.
XumMuyeckoe paBHOBecHe

OcHoBHoOe cojiepkaHue

Teopernueckoe o0yyeHue

CKOpOCTh peakIuh, €€ 3aBHCHUMOCTh OT pa3n4YHBIX (aKTOPOB: MPUPOIBI
pearupyomux BellecTB, KOHIICHTPAIMN PEearupyromux BEIIeCTB, TeMIEpaTypsl H
IUTOIIAAN PEaKIMOHHON MOBEPXHOCTH. TermoBble 3PHEKTH XUMHUYECKUX PEaKIIHi.
DK30- ¥ YJHIOTEPMUYECKUE, PEAKITUH.

O6patumMocThb peakiuil. XUMHUECKOEe PABHOBECHE M €r0 CMENICHUE TIOJT IeUCTBUEM
Pa3IMYIHBIX (PaKTOPOB (KOHIICHTPALIUS PearcHTOB MIIN IPOTYKTOB PEaKIIiH,
JTaBJICHUE, TEMIIEPATypa) IS CO3aHUs ONITUMAIIBHBIX YCIOBUN MPOTEKAHMS
xumuueckux npoueccon. [Tpunnun Jle [larense

IIpakTHyeckne 3aHATHSA

Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX 3a,£[aHHﬁ Ha aHaJu3 (I)aKTOpOB, BIIMAOIIUX
Ha HU3MCEHCHHEC CKOPOCTHU XUMUYCCKOMN peakuuu, B T.4. C HOSI/IIII/Iﬁ 9KOJIOr'M4Y€CKHU
HCHCCOO6pa3HOFO IIOBCACHHUSA B 6LITy u prI[OBOﬁ JCATCIBHOCTU B LCIAX
COXpaHCHHs CBOCTO 3J0POBbI U Opr)KaIOIIICﬁ HpHpOHHOﬁ CpCabl.

Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX 3aﬂaHHﬁ Ha MPUMEHCHUEC IMMPUHIIUIIA Jle-
IaTenne mIs HAXOXKACHUS HanpaBJICHUA CMCUICHUA PaBHOBECHSA XHUMHYECKON

OK 01
OK 02
MK 1.1
K 1.2
K 1.3
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PCAaKOUM ¥ aHAJIN3 q)aKTOpOB, BJIMAIOINX HAa CMEIIEHUE XUMHWICCKOT'O pPAaBHOBECHS

Pa3znea 6. PactrBopsI 8
Tema 6.1. OcHoOBHOe coJep:KaHue 4
IMonsiTue o pacTBopax Teopernueckoe o0yueHue 2 OK 01
PactBopenne kak  ¢usuko-xummueckuii  mpouecc.  PactBoppl.  CrocoOsl OK 02
NPUTOTOBJICHUSI PacTBOpoB. PacTBopmMocTb. MaccoBasi 10 pacTBOPEHHOTO
BemlectBa. CMBICK TIOKazarenis NpelesibHO JIOMYCTUMOW KOHIIEHTPAlUU W €ro OK 07
UCIIOJIb30BAaHHE B OLIEHKE HKOJIOIMYECKOW O€30MacHOCTH.
[IpaBuiia 3KOJOTMYECKH 1I€JI€COOOPa3HOr0 TMOBEACHUS B OBITY W TpPYIOBOH 2
JIeITENIbHOCTH B IIEJISIX COXPAHEHHs CBOEro 3J0POBbS M OKPYXKAIOIIEH NPUPOJHOM
Cp€abl; OMaCHOCTDb BO3HeﬁCTBHH Ha KUMBBIC OpraHnU3Mbl OIIPEACIICHHBIX BCUICCTB.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX 33JaHUH Ha PACTBOPHI,
HCIIONb3YeMbIe B OBITOBOH M MTPON3BOJICTBCHHON JCATEIHHOCTH YEIOBEKA
IIpakTHyeckue 3aHATUSA 2
Pemenue 3a7a4 Ha MPUTOTOBIICHHE PACTBOPOB.
Pemenne mnpaKkTHKO-OPUEHTHPOBAHHBIX pACUCTHBIX 3a/JlaHU Ha UCIIEPCHEIC
CHCTEMBI, UCTIOJIb3yeMbIC B OBITY W MPOM3BOJCTBCHHOW NEATCIFHOCTH YeJIOBEKa, C 2
MO3UIUN JKOJOTHYECKOH Oe30MacHOCTH MOCIENCTBHA W TPAMOTHBIX pPEUICHHN
po0JIeM, CBI3aHHBIX C XUMHEH.
Tema 6.2. OcHOBHOe cofiep:kaHue 4
HccienoBanmne cBOWCTB pacTBOPOB JlaGopaTopHble 3aHATHS 4
Jlabopatophas padoTa «IIpUroToBICHHE PACTBOPOBY 2 OKO01
[IpuroroBneHne pacTBOPOB 3aJaHHOW (MOJIIPHOM) KOHIEHTpamud (C TPAKTHKO- 0OKO02
OpHEHTHPOBAHHBEIMH BOTIPOCAMH), OIIPEICIICHHE CPEAbI BOIHBIX PACTBOPOB. OK 04
JlabopatopHas padoTa «IIpUroToBICHHE PACTBOPOBY. 2
Perienue 3a1au Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlePKaHNe (COAep:KAHUE MPUKIATHOTO MOIYJIs1)
Pazgen 7. Xumust B ObITY H IPOM3BOJACTBEHHOI JeATEIbHOCTH YeJI0BeKa 6
Teopernueckoe o0yueHue 2
Tema 7.1 Hogeiiine noctrxeHUs: XUMHUYECKOM HAayKd U XHMUYECKOM TexHOJOruu. Poinb OK 01
XuMHus B ObITY U IPOU3BOJCTBEHHOI | XUMUH B 00ECTIEUEHHHN IKOJIOTMUECKOM, SHEPTETHYECKOH U MuUIeBoil Ge30macHocTy, OK 02
JeATeIbHOCTH YeI0BeKa pa3BuTHM MeauIuHBL [IpaBuia moucka M aHaidM3a XMMHYECKOH HH(pOpMAIMK U3 2 0K 04
Pa3NMYHBIX WCTOYHWUKOB (HayyHas W Yy4eOHO-HaydHas JHTepaTypa, CpeacTBa
MaccoBoit HHpopManuu, ceth MHTEpHET) OK Q7
IpaKTHYECKHE 3aHSTHS 4 1K 2.3

Tlouck u aHanmu3 KeWCOB O MPUMEHEHUM XHUMHYECKHUX BEUIECTB M TEXHOJOTHU C




22

ydgeToM Oyaymell mnpoQecCHOHANBHOW IESTeIBHOCTH MO TeMaM: BaKHEUIIHe
CTPOUTENBHBIC MaTephalbl, KOHCTPYKIHMOHHBIE MaTepuaibl, KpacKd, CTEKIIO,
KepaMHKa, MaTepualbl Ui JJICKTPOHUKH, HAHOMATEPHaJbl, TEKCTHIGHBIC BOJIOKHA,

WCTOYHHMKN SHEPTUH, OPTaHMUYECKHE M MHUHEpAIbHBIE YIOOpCHUS, JICKapCTBEHHBIC 4
BEILIECTBA, OBITOBAS XUMHUS.
3ammuTa: [IpencraBneHne pe3yabTaTOB PELICHUS KEWCOB B ()OpME MHHH-IJOKIAIA C
MIpe3eHTalMel

IIpoMe:kyTOUHASI aTTECTAIUS 4

Bcero:

108
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4.YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBbI
OBIIEOBPA3OBATEJLHON JTUCIATIIMHBI

3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecnedeHU10

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYET HAMMYHs y4eOHOTro KabuHeTa

OOopynoBanue y4eOHOro KaduHeTa (HArJsiAHbIEe MOCOOMA): HAOOPHI IAPOCTEPIKHEBBIX
MoJIeNIell MOJIEKYJ, MOJENIN KPUCTAJUIMYECKUX PELIETOK, KOJJICKIMH TMPOCTHIX U CIOXKHBIX BELIECTB
W/WIM  KOJJIEKIUH TIOJIMMEPOB; KOJUIEKIUS TOPHBIX MOpPOJ M MHUHepaioB, Tabimuna MeHpaeneeBa,
ydeOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHn4veckue cpeacTBa 00y4eHusi: KOMIIbIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM

Oo0opynoBanue JsadopaTopud W Ppadoyux MecT JA0OpPaTOPUM: MEH3YpPKH, MHUIETKU-
KareJbHUIbl, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, MIIAHIIETHI IS
KaleIbHBIX peaknuii, GUIbTpOBaIbHAS Oymara, MPOMBIBAIKH, CTCKIISTHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKu, QOoHAPHKHU, HAOOP PEaKTUBOB, CTEKISHHBIC MAJIOUKH, IITATUBHI Ui MPOOUPOK; MEpPHBIE
LWIMHJPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JeIUTeNbHbIe HuuHaApuueckue (50-100 mi), cTynku c
necTukoM, (aphopoBbie YalIKW, MUHLETHI, GUIBTPH OyMaxkHbIE, BaTa, Mapis, YacOBHIE CTEKIA,
ANEKTPOIUINTKH, JaOOPATOPHbIE IITATUBBI, CIIUPTOBBIE TOPENKU, CIIUYKH, IPUOOp Ui MOTY4YEHHUS
ra3oB (Wiu npoOUpKa ¢ ra300TBOAHON TPYOKOIl), HepkaTenu Al MPOOUPOK, CKIISIHKH Ui XPaHSHUS
PEaKTHBOB, pa3AaTOYHbIC JIOTKM;, XuMUueckue crtakaubl (50, 100 u 200 mi); mmaTenu; MUHICTHI;
TUTENIbHBIE UMb, CEKYHIOMEPHI (TaliMepbl), MepHbIe Tpooupku (Ha 10-20 M) U MepHbBIE KOJIOBI
(25, 50, 100 u 200 mur), BogsiHAs OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC MAJIOYKH; KOHHYECKUE KOJIOBI
s tuTpoBanusa (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU IS ompeneneHus pH u cranmapTHas
MHMKATOpHAs IIKaJa; YHUBEPCAJIbHBIM UHAUKaTOp; nuneTku Ha 1, 10, 50 mut (mnu no3atopsl Ha 1, 5
u 10 mur), OropeTKH A1 TUTPOBaHUs, MeauIMHCKUE 1mmpuibl Ha 100—150 mu1, mabopaTopHbie W/ vin
aHAIMTUYICCKUE BeChl, pH-MeTphI, CymmabHbIHA IKad, U Ip. 1adopaTtopHOe 000pyI0BaHHE.

3.2. UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmmal

Jns peanuzanuu mporpaMMbl OMOIMOTEUHBIN (OH 00pa30BaTEIHLHON OpraHU3aIuu JOKEH
MMETh TeYaTHbIe W/WIM DIEKTPOHHbIE 0Opa3oBaTeNbHblE U WHGOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIC, JUIS KCIONb30BaHUS B oOpa3zoBaTenbHOM mporecce. [lpu  dopmupoBanuu
6ubmaroreynoro (¢oHma o0pa3oBaTeNbLHON OpraHU3aIUeil BHIOMpAeTCss He MEHee OJJHOTO W3/IaHus U3
MIEPEYUCIICHHBIX HIDKE MEYaTHBIX M3JaHW W (MJIU) 3JIEKTPOHHBIX M3JAaHUN B KayecTBE OCHOBHOTO,
MIPH 5TOM CIIUCOK, MOXET OBITh JTOTIOJTHEH HOBBIMU U3JIaHUSIMHU.

3.2.1 OcHOBHBIE NIeYATHBIE U3JAHUS:

1 I'abpuensn, O.C. Xumusi: y4yeOHHMK 7Sl CTYIE€HTOB MPOQPECCHOHANIBHBIX 00pa30BaTEIbHBIX
opranmsanuii, ocsauBarouux npodeccuu u cnenuansbHoct CIIO / O.C. IN'abpuensan, U.I'. Octpoymos.
— Mocksa : 2017. — 267 c. — TekcT : HeOCPeACTBEHHBIN.

2 T'abpuensH, O.C. Xumus. [Ipaktukym: y4ue0. mocobue Ui CTyAE€HTOB MPO(heCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3anuii, ocBanBaromux mnpogeccun u cnenuansHoctu CI1O / O.C. 'abpuensn
u ap. — Mocksa : 2017. — 215 c. - TekcT : HenoCpeACTBEHHBIN.

3 T'abpuensa, O.C.u ap. Xumus: mocobue s moarotoBku k EI'D: yueb. mocoOue mmst
CTYJEHTOB MPOQECCHOHANBHBIX O00pa30BaTEeIbHBIX OpraHU3aluii, OCBaMBAIOIIMUX Mpodeccuun u
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cnermansHoctT CIIO / O.C. Tabpuensu u ap.. — MockBa : 2017 — 304 c. - Tekcr
HEINOCPEACTBCHHBIM.

4 TI'abpuensH, O.C. Xumus. Tectbl, 3a1auu U ynpakHEHUs: y4deO. 1ocoOue Al CTYIEHTOB
npoeCCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alMii, OCBAMBAIOIIUX MPO(eccur M CHenHuaTbHOCTH
CIIO / O.C. T'abpuensn, I'.I'. JIpicoBa — Mocksa : 2017 — 336 c. - TekcT : HemocpeCTBEHHBIH.

5 Epoxun, FO.M. Xumust ans npodeccuii ¥ CenuaibHOCTeH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOro mpoduieil: ydeOHUK A CTYJEHTOB MpOQecCHOHaIbHBIX 00pa30BaTEeIbHBIX OpraHU3alHil,
ocBauBawux npodeccuu u cnenuanbHoctu CIIO / FO.M. Epoxun, W.b. KoBaneBa. — Mocksa : 2017
— 267 c. - TekcT : HenmoCpeACTBEHHBI.

3.2.2. OcHOBHBIE 3JICKTPOHHBIE H31aHUS
6. Mup xumuu : 31eKTpoHHSIH xxypHan //mirofhim.narod.ru/

7. XuMus U151 BCEX : WIDTFOCTPUPOBAHHBIC MATEPHUAIBI [0 O0IIEH, OPraHu4eCcKoi u
Heopranuueckoi xumun //school-sector.relarn.ru/nsm

8. OCHOBBI XUMUH : 3JCKTPOHHBIH yueOHHMK //WWw.hemi.nsu.ru

9. Xumust u ku3Hb — X XI BeK : HAYIHO-TIOMYJISIPHBIH xKypHa //www.hij.ru

Hudposbie 00pa3oBaTebHbIE PeCypChl:

10. Onummniuazga «ITokopu BopoObeBbl ropbi» : [caiiT]. - MockBa. — URL: www.pvg.mk.ru -
TeKcCT : IEeKTPOHHBIN.

11. O6pa3oBaTenbHBIN CAUT JJIs1 KOJIBHUKOB «XuMHUs» : [calfT]. - MockBa. — URL:
www.hemi.wallst.ru - TekcT : 31eKTpOHHBIN.

12. DnexrpoHHas OMOMMOTEKA: OMOIMOTEKA IO XMMUHU : [caitT]. - MockBa. — URL.:
www.chem.msu.su - TeKcT : 3JeKTPOHHBIH.

13. UnTepHet-u3nanue ans yuureneil «EcrectBeHHble Hayku» : [caiiT]. - MockBa. — URL:
www.enauki.ru — TeKcT : 2JeKTPOHHBIH .

3.2.3. JlonoJTHUTEJIbHbI€ HCTOYHUKM:

14. TabpuensH, O.C. OctpoymoB W.I. Xumus pans mnpodeccuit u crnenuaibHOCTEN
€CTECTBEHHO-HAYYHOI'0 MpoQuiis: y4eOHUK JUIsl CTYACHTOB NpPO(ecCHOHATBbHBIX 00pa30BaTENIbHBIX
opranmsanuii, ocsauarouux npodeccun u cnenuansbHoct CIIO / O.C. IN'abpuensan, U.I'. Octpoymos.
—Mocksa : 2017 - Tekct : HemocpeACTBEHHBIH.

15. Tabpuensn, O.C. Xumusa: KHMra s npenojasarens: yded.-meron, mocobue / O.C.
I'abpuensn, I'.I". JIpicoBa. — Mocksa : 2012 — 336 c. - TekcT : HemocpeACTBEHHBIH.

16.Epoxun, FO.M. Xumus: 3amaun U ynpaxHeHHUs: ydel. mocobue i CTyA. YUpexaeHUH
cpen, mpod. O6pazosanus / FO.M. Epoxun. — Mocksa : 2014 — 288 c. - TekcT : HeMoCpeACTBEHHBIH.

17. Epoxun, IO.M. COOpHMK TECTOBBIX 3aJaHUil MO XUMHUU: y4yed. mocobue aus CTyI.
yupexaennii cpen. npod. Ob6pazoBanust / KO.M. Epoxun. — Mocksa : 2015 — 128 c. - Tekcr :
HEIOCPEICTBEHHBIM.


https://mirofhim.narod.ru/
https://school-sector.relarn.ru/nsm
https://www.hemi.nsu.ru/
https://www.hij.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHDbI

THnbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHi
I OCcHOBHOE cojIepKaHue
1 Pa3zgea 1. OcHoBBI @opmyposart,
0a3oBble MOHATHS H
CTpOEeHNS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTpoeHue aToMOB CocraBisate xumudeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COEMHEHHUIM B |XMMHUYECKUX JIEMEHTOB U
Y IPUPOJa XUMUUECKOU |COOTBETCTBUU CO PUPOJA XUMUYECKOU CBSI3U».
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOpMYI
MCXOJIS N3 BAJICHTHOCTH U | IBYXaTOMHBIX COCTUHCHHIM
3JIEKTPOOTPUIIATEIHLHOCTU |(OKCUIOB, CYIb()UIO0B, THAPUIOB
U T.IL.).
3. 3a1aHus Ha UCTOJIb30BAHKUE
XUMHYECKON CUMBOJIUKU U
HA3BaHUN COETMHEHUI 110
HOMEHKJIAType MEXIyHAPOIHOTO
CO103a TEOPETUYECKOUN U
MPUKJIAJTHON XUMUU U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAHUYECKUX
COCTMHEHUH OTJENHHBIX KJIACCOB
1.2 | OKO01 |[lepuommveckuii 3aK0H 1| XapaKTeprU30BaTh 1. Tect «Mertaminueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |[HEMETAJNTNYECKHEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

MI0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHX JJIEMEHTOB
.. Menneneera

CPOJICTBO K BJIEKTPOHY
XUMHUYECKHUX HJIIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHHEM H TOJIOKEHHUEM B
MEPUOJUYECKON CUCTEME
XUMUYECKHX djiemMeHToB J[. 1.
Menneneenay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHHE CBSI3H MEXKTY
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM
W3MEHEHHEM CBOICTB
XMMHYCSCKHX 3JIEMEHTOB U UX
COECIUHEHHI B COOTBETCTBUH C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHusI Ha
XapaKTEePU3aLUI0 XUMHUECKHX
3JIEMEHTOB: «MeTtaminyeckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM H TOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XHMMHYECKHX 3JIEMEHTOB

J.1. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

KonTtpoabnas pabora
«CTpoeHue BenecTsa u
XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3agaun Ha coCcTaBIIEHHE
YPaBHEHUH PEAKLUN:

— COCIMHCHHS, 3aMCIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUN C
HCIIOJIL30BAHUEM METO/a
9EKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIllECTBA UM 00bEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Win 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEakuu BEMIECTB; pACUETHI
Macchl (00bEMa, KOJIMIeCTBa
BEILECTBA) MIPOJIYKTOB PEAKIIHH,
€CIIM OJTHO U3 BEIIECTB UMEET
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

npuMecu

2.2

DIIEKTPOAUTHYECKAS
JYCCOIMAINS U MOHHBIN
o0meH

CocraBnaTh ypaBHEHUs
XUMHAYECKHUX PEaKIH
HMOHHOTO OOMeHa ¢
ydacTuem
HEOPraHW4YeCKUX BEIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaKkIuii ¢ y9acTHEeM KHUCJIOT,
OCHOBaHUH M COJICH,
YCTaHOBJICHUE U3MCHECHHS
KHCJIOTHOCTH CPEIbI

2. JlJaboparopuas padota "Turmsl
XUMUYECKUX peakiui'”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKUux
BellecTB

Konrtpoabnas padora
«CBoiicTBa HEOPraHMYECKUX
BelECTB»

3.1

OK 01
K 1.1
IIK 1.2
IIK 1.3

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEIIIECTB

Knaccugpunuposars
HEOpPTraHNUYECKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYITbI UITN
COCTaBJICHHE XUMUYECKOU
dbopMyIbl UCXO/IS U3 HA3BAHUSA
BEIIECTBA 10 MEXKITYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJIeKyIe (CMecH).

3. [IpakTuyeckue 3a1aHust 1O
KJIacCU(pUKaIlMU, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
OIIpEeCIICHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3M U TUTIA KPUCTAJUTMYECKOM
peleTku

3.2

OK 01
OK 02
K 2.2

Ddusuko-xuMmuyecKue
CBOMCTBA
HeopFaHI/I'-IeCKHX

YcranaBiuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHUYECKUX CBOUCTB

1. Tect «OcobeHHOCTH
XAMHYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
BELIECTB HEOPraHMYECKUX BEIIECTB |THJIPOKCHUIOB U COJIEH».

OT CTPOEHUS aTOMOB U 2. 3aaHus Ha COCTAaBJICHUE

MOJIEKYJI, @ TAKXKE TUIIA  |ypaBHEHUN XUMUYECKUX PEAKLUI

KPUCTAJLINYECKOU C Y4aCTHEM IIPOCTBIX U CJIOKHBIX

peILeTKH HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU ¥ aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CLIOCOOBI MOJYYEHHUS.
3. IIpakTUKO-OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB

3.3 | OKO01 |Unentudukamus Hccnenosath 1. [IpakTUKO-OPHUEHTUPOBAHHbIE
OK 02 |HeopraHu4yecKux Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTABJICHUIO
OK 04 |BemecTB HEOPraHUYECKHUX BEIECTB |XMMUYECKHUX PEAKLUN C y4aCTHEM

HEOPraHUYECKUX BEIIECTB,
UCIIOJIB3YEMBIX JUIS UX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPTaHWYECKUX BEIIECTB”

4 Pa3nen 4. Ctpoenune u |HMcciaenoBars crpoenue u | Konrponbnas padora
CBOliCTBa cBoiicTBa opranuyeckux («CTpoeHHe H CBOICTBa
OpPraHu4ecKux BellecTB OpPraHu4ecKHX BellecTB»
BellecTB

41 | OKO01 |Knaccuduxkarmmus, Knaccudumnuponats 1. 3agaHus Ha COCTaBIICHHE
I[IK 1.1 |cTpoeHue n OpraHWYECKHE BEIIECTBA B |Ha3BaHUN OPraHUYECKUX
I[IK 1.2 |HomeHkIaTypa COOTBETCTBHH C UX COEMHEHUI IO TPUBUAIILHOW WU
IIK 1.3 |opraHMYecKuX BEIECTB |CTPOCHHUEM MEXYHApOIHON

CHUCTEMAaTUYECKOM HOMEHKJIIATYpe.
2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMyII
OpPTaHUYECKUX BEIIECTB
OTJEJBHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHne
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
npocteiien GopmMyIbl
OpPIraHUYECKOM MOJIEKYJIbl, UCXOs
U3 AJIEMEHTHOT0 cocTana (B %)
4.2 | OK01 |CgoiicTBa Oprannyeckux |Y CTaHaBIMBATh 1. 3anaHus Ha cocTaBIEHUE
OK 02 |coenuHeHmit 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XMMUUYECKUX peaKLnit
OK 04 XUMHYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKUX
IK 1.1 OpPraHUYECKUX BELIECTB OT [BELIECTB HA OCHOBAHUU UX
I[IK 1.2 CTPOEHHUSI MOJIEKYJI COCTaBa U CTPOCHHS.
IIK 1.3 2. 3agaHus Ha COCTaBICHUE
[IK 2.2 YPaBHEHUN XUMUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PeaKuil 1
IeHETUYECKOM CBA3U
OpPraHUYECKUX BEILECTB PA3HbIX
KJIACCOB.
3. PacueTHble 3a1auu 10
YPaBHEHUSM PEAKIUH C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JlaboparopHas paboTa
“IIpeBpaleHuss OpraHu4eCKUX
BEIIECTB IIPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanus HccnenoBats 1.IIpakTHKO-OpHUEHTHUPOBAHHbBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAYECTBEHHBIE PEAKIINU 3aJJaHUs 110 COCTABJIEHUIO
OK 04 |ux 3HaueHHUE U OpraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 1.1 |npumeHeHue B OBITOBOW |COEIMHEHHH OTJAENBHBIX |OPraHMYECKUX BEIECTB, B T.4.
I[IK 1.2 |1 npou3BOACTBEHHON  |KJIaccoB UCIIOJIB3YEMBIX JUIS UX
IIK 1.3 |medarenbHOCTH YeIOBEKA UICHTU(PHUKAIMY B OBITY U
[IK 2.2

MPOMBIIIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxaiuisi OpraHn4ecKux
COECTMHEHUN OTAEIbHBIX KJIACCOB™’
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH

3) Paspean S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XHUMHYECKHX peakuui
XHMHYECKHX peaKkuuid

5 | OKO1 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE

OK 02 |peakumil. XUMHUYECKOE |BIMSIHHE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha

I[IK 1.1 |paBHOBecue pearupyromux BeUIecTB U |aHaau3 (GaKkTOPOB, BIUSIONINX HA

I[IK 1.2 TEeMIIepaTypbl Ha CKOPOCTb |H3MEHEHHUE CKOPOCTH XUMUYECKOU

IIK 1.3 XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHILIeHTpauuu Bewects, |lllaTtenbe nyis HaxoxaeHUs
peakLMu Cpebl U HaIlpaBJICHUsl CMELICHUS
TeMIIepaTypbl Ha pPaBHOBECHS XUMHUUYECKOW PeaKkLUu
CMEIICHHE XUMUYECKOTO |M aHaJu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMELLEHUE XUMUYECKOTO

paBHOBECHS

6 HccnenoBath nCTHHHBIE

Pa3nen 6. PacTBopsl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 [ OKO01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha TPUTOTOBJICHUE
OK 02 pacTBOPLI pacTBOpPOB.
2. IlpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHUsI Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YyeJioBeKa
6.2 | OKO01 UccnenoBanue croiictB |UccnenoBats Gusuko- JlaGopaTtopHnas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | [IpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHMe MPUKJIATHOTO MOLYJIs1)

7 Pa3pgen 7. OueHuBaTh NocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumusi B ObITY U OBITOBOI U Oyayueil npogeccuoHaJIbHOM
NPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)

AesITeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ MO3MIUH
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
IKO0JIOTHYECKOM
0e30IacHOCTH
OK 01 Xumusi B ObITY U OnenuBath nocnenacteus |Keiic (¢ yuerom Oynyrieit
OK 02  |npou3BOJICTBEHHOMH OBITOBOH U npodeccCuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |(ITPOU3BOJICTBEHHOM JESATETLHOCTH )
OK 07 NEITEIbHOCTH YeJIoBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:
K 2.3 no3uiuii sxosornueckor |1. Bynymme matepuanst ais

0€e30I1aCHOCTH

aBTOMOOMIIEH
3. HoBble maTepuaisl ams
COJIHEYHBIX OaTapeii.




