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1 MACIIOPT PABOYEM ITIPOT'PAMMbBI YUEBHOTI'O ITPEJIMETA
OVIIL. 07 XUMUA

1.1 OobaacTb NpUMeHEeHUs MPOTrPAMMBI
Peanuzanus cpennero o6mero oo6pazoanusi B mpexaenax OII CIIO mo

nporpaMMe MOJTrOTOBKM CIELMAIMCTOB CpPEIHEro 3BE€HAa IO CHEHHATIbHOCTU
«08.02.01 CrpouTenbCTBO M O3KCIUTyaTalus 30aHUA W COOPYXKEHUID» B
cootBercTBUM ¢ PI'OC CIIO no cneunansHocTH «08.02.01 CrpouTtenscTBo n
JKCIUTyaTalus 3JaHUN U COOpYKeHUi», ¢ yuyerom TpedoBanuii ®I'OC cpennero
oOmiero o0Opa3oBaHuUs, YTBEPKIECHHOIO MpukazomM MuHoOpHayku Poccun ot
17.05.2012 Ne 413 wu ¢enepanpHOli 00pa3oBaTeNbHOM MPOrPAMMBI,
yTBEPKIACHHOM Npuka3zoM Munnpocsemnienuss Poccun ot 23.11.2022 1. Ne1014.

1.2 OOmas xapakTrepucTuKa yueOHOro npeamMera « XuMusi»

XUMHSI — 3TO HayKa O BEIIECTBaX, MX COCTABE W CTPOEHUU, CBOWCTBAX U
MPEBPAIICHUSIX, 3HAYCHUU XUMUYECKUX BEIIECTB, MAaTEPUAIIOB M IMPOIIECCOB B
MPaKTUYECKON JeaTeNbHOCTH uenoBeka. CojnepxaHue o011eo0pa3zoBaTebHON
y4eOHON JUCHUIUIMHBI «XHUMHSD HAMpaBlIeHO HA YCBOCHUE OOyYaroluMUCS
OCHOBHBIX IMOHSATHH, 3aKOHOB M TEOPUH XUMHH, OBJIQJICHHEC YMECHUSIMHU HAOI01aTh
XUMUYECKHUE SBJICHUS, TPOBOJIUTh XUMUYECKUN IKCTIEPUMEHT, TPOU3BOUTH Pac-
YeThl Ha OCHOBE XUMHUYECKUX (OPMYJT BEIIECTB W YPAaBHEHUH XHMHYECKUX
peakumii. B mpouecce u3yueHUs XUMUU Yy OOYy4YalOIIMXCA Pa3BUBAIOTCS
MO3HABATEIIbHBIE WHTEPEChl U MHTEIICKTYaIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIbHOM MPUOOPETEHUs] 3HAHWUM 1O XUMHUU B COOTBETCTBUU C
BO3HHMKAIOIIMMU  JKMU3HEHHBIMH  MPOOJIeMaMH, BOCHUTBHIBACTCS  OepekHOe
OTHOIIEHUS K MPHPOJE, MOHUMAHKUE 30POBOTO 00pasza >KM3HU, HEOOXOJAMMOCTH
NPEeAyNPEXICHUS SIBICHUIN, HAHOCAIINX Bped 370POBBI0O M OKpYKAIOIIEH cpele.
OHU OCBaMBAIOT MPUEMBI TPAMOTHOTO, 0€30MMaCHOTO HUCIIOIh30BAHUS XUMHUYECKHUX
BEIIECTB M MAaTEpUAIOB, NPUMEHSEMBbIX B OBITY, CEIIbCKOM XO35SHCTBE W Ha
MIPOU3BOJICTRBE.

[Ipn cTpyKTypupOBaHUM COAEpKaHUA 001Ie00pa30BaTEIbHON YyUeOHOM
JTUCIUTUIMHBL 1T TPO(ECCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3AIHM,
peanu3yrnmx o00pa3oBaTelbHYI0 MPOTpaMMy CpeaHero oOiiero oopa3oBaHHs B
npeaenax ocBoeHuss OIIOIT CIIO na 6aze ocHOBHOTO 00I1Iero oOpa3oBaHUs,
YUUTHIBAJIACh OOBEKTHUBHASI PEAIbHOCTh — HEOOJBIIOW O00BEM  4Yacos,
OTIIYIICHHBIX HA U3YYCHUE XUMHUHU U CTPEMJICHUE MAaKCHUMAaJIbHO COOTBETCTBOBATH
ujesM  pasBuBatoiero  oOydenus. [losTomy  TeopeTuueckwe  BOIPOCHI
MaKCUMaJbHO CMEIIEHbl K Hayaly W3y4YeHHS TMpeaMera, C TeM, YTOObI
MOCJIEYIONTNHN (PAaKTUYECKUI MaTepraj pacCMaTPHUBAJICS HAa OCHOBE WM3YYEHHBIX

Teopuid. Peanmu3anus eTyKTHBHOTO MOAXOAA K M3YYCHHIO XMMHH CIIOCOOCTBYET
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pPa3BUTUIO TaKUX JIOTHYECKHX OINEpaluii MBIIUICHUS, KaKk aHalu3 U CHHTE3,
00001IIeHNE W KOHKpETHU3allMsl, CPaBHEHWE M aHAJOIMs, CUCTEMaTH3alus U
kinaccupukauus 1 Ap. B nmpodeccnoHanbHbIX 00pa30BaTeIbHBIX OpraHU3aLUX,
peanu3yromux o0pa3oBaTelbHYI0 IMPOrpaMMy CPEIHEro oOIero odpa3oBaHus B
npenenax ocBoenust OIIOII CIIO na 6a3e ocHOBHOro o0OIIero o6Gpa3oBaHMUS,
yueOHOro mpeamera «XUMHUS» H3y4daeTcsl Kak Y4eOHBbIM MpeaMeT, KOTOPHIi
OCHOBBIBA€TCS HAa 3HAHMIX OOYYaIOLIUXCS, MOJYyYEHHBIX MPU U3YyYECHUH (PU3MKH,
reorpaduu, MaTeMaTUKU B OCHOBHOM IIKOJIE.

BaxHyto posib B OCBOGHUU COJIEP’KaHUsS MIPOrpPaMMbl UTPAIOT COOCTBEHHBIE
HaO0/IeHUsT 00yYaroluXcs 3a pa3HbIMUA CHUTHAJIaMH TIpoIlecca U MPUOOpETEHHE
HaBBIKOB  BBIIIOJIHEHUS  OKCIIEPUMEHTa B  XMMHUYECKOH  00OpYyIOBaHHOU
JabopaTopuu.

1.3 Hequ n3yyeHust yueOHOro npeamera « XuMHUD)
- ¢opMHpoBaHUE Y OOYYaIOIIUXCS LIEIOCTHOTO MPEACTABICHUS O MUPE U POJIU

XUMUHU B CO3JaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA;

- yMEHHSI OOBSICHSITH OOBEKTHI W MPOIECCHI OKPYXKAIOMEH MeHCTBUTEILHOCTH:
IIPUPOIHON, COUMAIBHOW, KYJIBTYPHOW, TEXHUYECKOU Cpeabl, — HUCIOIb3YS IS
ATOTO XMMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOYy4YaIOIMXCA YMEHHM pa3inndarh (akThl UM OICHKU, CPABHHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSAMH OLICHOK U CBSI3b KPUTEPHUEB C
OTPE/ICJICHHOM CHUCTEMOM IIeHHOCTeH, ¢GopMyInpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TIO3UIINIO;

- MpuoOpeTeHrne 00yUarOITUMUCS OTbITa PA3HOOOPA3HOU JIEATEIIbHOCTH, TO3HAHUS
Y CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJIS
Pa3TUYHBIX BUJOB JCSITEIILHOCTH (HABBIKOB PEIICHUSI POOJIeM, TPUHATHS Pellie-
HUH, TIOUCKA, aHAJIU3a U 00paboTku nHPOpMaIK, KOMMYHUKATUBHBIX HABBIKOB,
HAaBBIKOB U3MEPEHUMN, COTPYIHUUECTBA, O€30MaCHOT0 OOpaIleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HM).

1.4 Mecrto yueOHoro npeamera Xumus B crpykrype HIICC3:
VY4eOHblil mpeaMeT « XUMUsH SIBISETCS Y4EOHBIM MPEIMETOM 00s513aTEeIbHOM

npeametHorr ooOmactu «EctectBennbie Haykm»y PI'OC  cpegHero ooOmero
00pa3oBaHUs.

B yue6nom miane IIICC3 yuebnbiii npeaMer «XuMHS» BXOJUT B COCTaB
00111e00pa30BaTeIbHBIX YYCOHBIX.

[Ipu sTOM wu3yyeHue yueOHOro mnpeameTra XUMHUS NPEAYCMOTPEHO Ha
0a30BOM ypOBHE U HAIPaBJIEHO Ha JIOCTUKEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB.



2 IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS YUYEBHOI'O
HPEIMETA «XUMMUSA»

JIn4HOCTHBIE Pe3yJIbTATHI BKJIKYAOT:

— 0CO3HaHUE 00YyYaIOIMMUCS POCCUNUCKON IpaKJaHCKON UACHTUIHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH M CAMOOTIPEIEIICHUIO;

- HAIMYME MOTUBAIMK K OOYYEHWIO W JIMYHOCTHOMY pa3BUTHIO (B PEl.
[Tpukaza Munnpocsewmenus Poccun ot 12.08.2022 N 732);

- LEJICHAINPABICHHOE PA3BUTHE BHYTPEHHEW MO3UIIMHU JTUYHOCTH HA OCHOBE
JyXOBHO-HPABCTBEHHBIX  LEHHOCTEM  HapoaoB  Poccuiickon  Penepauuu,
HCTOPUYECKUX M HAIMOHATBHO-KYJIBTYPHBIX TPaaulinid, POPMUPOBAHUE CHUCTEMBI
3HAYUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYHIIUOHHOTO
MHUPOBO33pPEHUS, MPABOCO3HAHUSA, OKOJOTUYECKON KYJIbTYpPhI, CIIOCOOHOCTU
CTaBUTh 1M U CTPOUTH )KU3HECHHBIC TJIaHBL;

- YyBCTBO FOPJAOCTH U YBOXKECHUS K UCTOPUM U TOCTUKCHUSIM OTEYECTBEHHOM
XUMHUYECKON HAyKW;, XHMHYECKU TIpPaMOTHOE MOBeAeHHUE B MNPOodheCCHOHATBHOM
JEATCIBHOCTH W B OBITY MOpH OOpalleHUd C XUMHUUYECKUMH BEIIECTBAMH,
MaTepuajiaMH U MpoleccaMu;

— TOTOBHOCTh K MPOJIOJKEHUI0 00pa30BaHMs U MOBBIICHUS KBATU(PUKAIIUU
B M30paHHON TIPO(eCCHOHANBEHOM AESITEIbHOCTH U 0OBEKTUBHOE OCO3HAHHE POJIU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE UCIOIb30BaTh JIOCTUKEHHSI COBPEMEHHON XMMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTUN JUIsl TOBBIMIEHUS COOCTBEHHOTO HHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM NeITeTbHOCTH.

MeranpeaMeTHbie pe3yJbTaThl BKJIKYAKOT:

- OCBOCHHME OOYYAIOIIMMUCS MEKIPEAMETHBIX MOHATUN (HUCTIONB3YIOTCA B
HECKOJBKHX TPEIMETHBIX 007acTsIX ¢ TO3BOJSIOT CBSA3BIBATH 3HAHHS U3
pa3NUYHBIX Y4YEOHBIX MPEAMETOB, Y4YEOHBIX KypCOB, MOAYJEH B LEIOCTHYIO
HAay4YHYI0  KapTMHY MHpa) W  YHUBEpPCAJIbHBIX  Y4YEOHBIX  JCHCTBUM
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE);

- CHOCOOHOCTH MX MCIHOJIb30BaTh B Y4Y€OHOW, MO3HABaTEIbHOU U
COLIMAJIbHOM IIPAKTHKE;

- TOTOBHOCTb K CaMOCTOSTEJIBHOMY IUIAHUPOBAHMIO U OCYIIECTBICHHIO
yu4eOHOW JIE€ATEIbHOCTH M  OpraHM3allMd  y4yeOHOro  COTPYIOHHYECTBA C
NEeAAarornyecKuMu pa0OTHUKAMHM U CBEPCTHUKAMM, K YYacTHUIO B IOCTPOEHHUU
VH/IMBU1yaJIbHON 00pa30BaTEIbHON TPAEKTOPHH;

- OBJIAJICHUE HaBBIKAMU Yy4eOHO-HCCIIEJOBATEIbCKOM, IPOEKTHOH W
COLIMAJIBHOM JEATENBHOCTH;

— HCIHOJIb30BAaHUE pPAa3JIMYHBIX BHUJOB ITO3HABATEJIBHOM JEATEIBHOCTH U

OCHOBHBIX MHTEIUIEKTYaIbHBIX OTepanuii (MOCTAaHOBKU 3a1a4d, (hOPMYITUPOBAHUS
TUTIOTE3, AaHajdn3a W CHHTE3a, CpaBHEHUs, OOOOIIEHUs, CHUCTEMaTH3aIliH,
BBISIBJICHUS MPUYUHHO-CJICICTBEHHBIX CBSI3EH, MOKCKa aHaJIOTOB,
(bOopMyIMPOBAaHMS BBIBOJOB) JIJISl PEHICHUS TIOCTABJIICHHOW 3aja4d, MPUMCHCHUE
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OCHOBHBIX METOJIOB TMO3HAaHUS (HAOMIOACHUS, HAYYHOrO SKCHEPUMEHTA) Jif
U3YYEHUS! PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccuoHaIbHOM cdepe;

— UCIOJb30BAaHUE PA3NUYHBIX HCTOYHUKOB MJISI TMOJIYYEHHS XUMHUYECKOMN
uH(pOpMaIuU, YMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIIHX
pe3yNbTaToOB B MpodecCHoHaNBHOU chepe.

IIpeameTHBbIE pPe3yJbTATHI JOJKHBI OTPAXKATH:

1) chopmMupoBaHHOCTH MPEACTABICHUI: O XWMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIY XMMHUHU B IO3HAHWUH SIBJIEHUW IPUPOIBIL,
B (OPMHUPOBAHMUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIbHOU
IPAMOTHOCTH, HEOOXOJIMMOM ISl pelIeHUsI MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpese;

2) BIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHHI, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHYECKUW DJIEMEHT, aToM, OJJIEKTPOHHAas
obonouka artoma, s-, p-, d-dJMEKTPOHHBIE OPOMTAIM aTOMOB, HMOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTb, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (yHKIMOHATbHAS
rpymnmna, paaukajl, H30MepHUsi, H30MEpPbl, TOMOJOTUYECKUH psii, TOMOJIOTH,
YIJIA€BOJIOPOABI, KHUCIOPOJ- W a30TCOJEpKalle COECTUHEHHs, OMOJIOrHYecKH
aKTHUBHBIC BEIIeCTBA (YIJICBOJIBI, KUPHI, OCIKH), MOHOMED, MTOJIMMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIDHBIE COEAUHEHHUS, KPHUCTANINYECKas PEIIeTKA, THIIbI
XUMHUYECKUX  peakiui (OKHCIUTENEHO-BOCCTAHOBUTEIILHBIE, 9K30- "
SHIOTEPMUYECKHE, PEAKIUU HOHHOTO OOMEHa), pPacTBOp, dJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS JUccolanus, OKHUCJIUTEb,
BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKON peaKkluu, XMUMHYECKOE PpPABHOBECHE),
TEOPUHU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHSI OpraHUYEeCKUX BerecTB A.M.
bytiiepoBa, Teopus 3JIEKTPOIUTUYECKOW JHCCOLMALIMU, IMEPUOJUYECKUN 3aKOH
J.W. MeHnneneeBa, 3aKOH COXpPaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3IK XUMUH, (PAKTOIIOTMYECKUE CBENICHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAHUHM BAXKHEHUIIMX HEOPTraHUYECKUX U OPraHUYeCKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHBHOCTH YEJIOBEKA;

3) chopMUPOBAHHOCTb YMEHUW BBISBIISTH XapaKTepHbIC MPU3HAKU W
B3aMMOCBSI3b M3YUYEHHBIX MOHSATUN, MPUMEHSATh COOTBETCTBYIOIINUE MOHSTHUS MPHU
ONMCAaHUK CTPOECHUSI M CBOWCTB HEOPraHWYECKUX U OPraHUYECKHX BELIECTB U HX
MPEBPAILCHUM; BBISIBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUW C TMOHSITUSAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX MTPEAMETOB;

4) chopMUpPOBAHHOCTh YMEHUM HCIIOIH30BaTh HAMMEHOBAHUSI XUMHYECKUX
COEIMHEHUN MEXIyHapOJHOTO COK3a TEOPETUYECKOM M MPUKIATHON XUMHH U
TPUBHAIbHBIC HA3BAaHMUS BAXKHEHIIMX BEIIECTB (PTUJICH, alleTWICH, TJIUIICPUH,
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denon, dopmanpaerui, yKCycHasi KUCJIOTa, TJIUIUH, YrapHbIA ra3, YriIeKUCIbIN
ra3, aMMHUaK, raiieHasi U3BeCThb, HerauieHasi U3BECTh, MUThEBAsA COAA U JPYTHUX),
COCTaBJIATh (POPMYJIbl HEOPTraHMYECKUX MU OPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX peaKUuid, OOBICHATH HX CMBICH; MOATBEPKIATh XapaKTEpHbIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOUIMMHU DKCIIEPUMEHTAMH U
3aIUCSAMM YPABHEHUN XUMHUYECKUX PEAKLINN;

5) cpopMHUpOBAaHHOCTH YMEHUW  YCTaHABIMBATh  IPUHAJJICKHOCTD
U3YYEHHBIX HEOPTAaHUYECKUX M OPraHMYECKUX BELIECTB K ONPEIEIEHHBIM KlaccaM
U TpYINaM COEAMHEHHM, XapaKTepu3oBaThb MX COCTAB M Ba)KHEWILME CBOMCTBA;
ONpEeNEeATh BUAbl XMMHUYECKUX CBsI3el (KOBaJCHTHAas, MOHHAs, METaJTMYecKas,
BOJOPOJIHASI), THUIIBl KPUCTAJUIMYECKUX PEIIETOK BEIIEeCTB; KIACCU(DUIIMPOBATH
XUMHYECKHE PEaKIuu;

6) BiIaJeHHE OCHOBHBIMM METOJAMHM HAy4YHOrO ITO3HAHHS BEIIECTB U
XUMHYECKHX SIBJICHUM (HaOI0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHNUE);

7) cpOopMHUPOBAHHOCTH YMEHUN MPOBOJUTH paACUEThl MO XHUMHUYECKUM
dbopmynam U ypaBHEHUSIM XMMHUYECKUX PEAKIUU C MUCIOIb30BaHUEM (PU3UYECKHUX
BEJIMYMH, XapaKTEPU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl,
o0bemMa (HOpMaJibHBIE YCIJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHHUS [UIsl TPUHATHS pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

8) cpopMUPOBAHHOCTb YMEHHI IJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
HKCIEPUMEHT (TPEBpAICHUs OPraHUYECKUX BEUIECTB PU HArpeBaHUU, OTYUECHHE
STUJIEHA M U3YYEHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMU Ha aJbICTU]IbI,
Kpaxmaj, YKCYCHYIO KHCIOTY; JeHaTypauus O€JIKOB MpPU HAarpeBaHWH, LIBETHHIC
peakuuu O€JKOB; MPOBOJUTH PEAKUMU HOHHOTO OOMEHa, OINpENeNsITh Cpexy
BOJHBIX PAacTBOPOB, KAUECTBEHHBIE pEaKUMU Ha Cyib(ar-, KapOOHAT- U XJIOPHU-
AaHUOHBI, HA KaTHOH aMMOHUS; PelIaTh SKCIEPUMEHTAJIbHBIE 3aJaud MO TeMaMm
"Metaiuel" u  "Hemeramisl') B COOTBETCTBUM C MpPaBWIAMU  TEXHUKHU
0e30macHOCTH TIPH OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYAOBaHUEM;
NPEACTABIATh PE3YNbTAThl XHMMHYECKOIO JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIMX peakluii U (HOpMyIUpOBaTh BBIBOJABI HA OCHOBE
3TUX PE3YJIbTaTOB,;

9) cpopMUpOBaHHOCTh YMEHUS aHATU3UPOBATH XUMUYECKYIO0 HH(POPMAILIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOW HH(pOpMalUU, CETb
WuTepHeT u npyrue);

10) cdhopMUpPOBAaHHOCT, YMEHHH COOMIOJATh TIpaBUJia SKOJOTHYCCKH
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYKAKOWIEH NPUPOJHOM CpEIbl; YUUTHIBATH
ONMacHOCTh BO3JEHCTBUA Ha KUBbIE OPraHU3MbI OINPEICIICHHBIX BEUIECTB, TOHUMAs
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CMBICTT TTOKa3aTes MPeAeabHOM HOMYCTUMON KOHIIEHTPALIUH;

11) nns oOydarommxcst ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI:
c(hOPMUPOBAHHOCTh YMEHHMSI TPUMEHSATHh 3HAHUSA OO0 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH.

OBJlaieHHe YHHBePCAJIbHBIMH MO3HABATEJbHBIMU AeHCTBUAMH: YMECHHE
UCIIONIb30BaTh 0a30Bble JIOTMUECKHUE JACHCTBHsI, 0a30BbIe HCCIEI0BATEILCKHE
neicTBus, paboTaTh ¢ HH(POPMALIUEH.

OBiaseHue YHUBEPCAIbHLIMU KOMMYHMKATHBHBIMH  y4eOHBIMH
AelcTBUAMM: oOecrieunBaeT ChOPMUPOBAHHOCTD COIMAJIBHBIX HABBIKOB OOIIICHMS,
COBMECTHOM JIeATEILHOCTH.

OBananenue YHHMBEpPCAIbHBIMH peryJsiTUBHBIMH yueOHBIMH
ACHCTBUSAMM: BKIIIOYAET YMEHUs CAMOOpraHU3alud, CaMOKOHTPOJIS, Pa3BUTHE
HMOLMOHAJILHOI'O UHTEJIJIEKTA.

IIpeameTHbIe pe3yjIbTATHI:
- ocBOeHHE OOydYaloIMMHUCA B XOJA€ M3Y4YEHHUS Y4eOHOro mpeamera

HAay4YHBIX 3HAHUW, YMEHUM U CHOCOOOB JEUCTBUM, crenupuYecKux s
COOTBETCTBYIOIICH MpeAMETHON o00JacTH; MPEANOChUIKA HAy4YHOTO THIIa
MBIIIICHUS

- BUJIBI JEATEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIpPETAlUH,
peo0pa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CUTYAIUSIX, B TOM YHCIIC
P CO3/IaHUH YYEOHBIX M COIUATBHBIX MPOCKTOB.

— ¢(OpMHPOBAHHOCTh IPEACTABICHHH O MECTe XHMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; TOHUMAHUE POJIM XUMHUU B (POPMHUPOBAHUHU KPYro3opa u
(GYHKIIMOHATBLHOM TPAaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUUECKUX 3a]1ay;

— BJIQJICHUE OCHOBOMNOJIATAIOMIMMUA XUMHYECKUMHU MOHSITUAMU, TEOPHUAMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOT'O IIO3HAHUS, UCIIOJIb3YEMBIMU B
XUMHUH: HAOJIOJACHUEM, OIHMCAaHUEM, HW3MEpPEHHUEM, OKCIEPUMEHTOM; YMCHHE
00pabaTeiBaTh, OOBSICHATH PE3yJIbTAThl IIPOBEJACHHBIX OMBITOB U JIeJaTh BBIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTh TPUMEHSTh METOJAbl TO3HAHUS TIPU PELICHUU
MPAKTUYECKUX 3a/aY;

— chOpMUPOBAHHOCTh YMEHHSI JlaBaTh KOJUYECTBEHHBIC OIICHKH U
MIPOU3BOJIUTH PACUETHI 10 XUMUYSCKUM (hOPMYJIaM U YPaBHEHUSIM;

— BJIQJICHUE TIpaBUJIaMH TEXHHKH OE€30MacHOCTH TIPH HCIOJIH30BAHUHU
XUMHYECKHUX BEILCCTB;



—  c(OpMHUPOBAHHOCTh COOCTBEHHOW TO3WUIIMM IO OTHOIICHHIO K
XUMHUYECKON HH(POPMALIMH, ITOTYy4aeMOU U3 pa3HbIX UCTOUHUKOB;

- TOHMMaHHS B3aMMOCBSI3M Yy4e€OHOTO MpeaMeTra ¢ OCOOEHHOCTSIMU
npodeccun U MPOPECCUOHAIBHON JESTENIbHOCThIO, B OCHOBE KOTOPBIX JIEXKAT
3HaHUS 10 JAHHOMY Y4eOHOMY MpPEIMETY;

- BJAJCHUE OCHOBOIIOJATralOIMMM XUMUYECKUMH IOHATUSAMHU, TEOPHUSAMH,
3aKOHAMM UM  3aKOHOMEDHOCTSMH; YBEPEHHOE II0Jb30BaHUE XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMU METOJAaMU HAy4YHOTO NO3HAHMS, UCIIOJIb3YEMBIMU B
XUMHUM:  HaOJIOJIeHWe, ONHCaHWe, HW3MEpPEHHUE, DKCIEPUMEHT; yMEHHE
o0pabaThiBaTh, OOBSICHITh PE3yJbTaThl MPOBEACHHBIX OIBITOB U JIENaTh BBHIBOIbI;
TOTOBHOCTb M CHOCOOHOCTh MPHUMEHSTh METOJbl IO3HAHUSA TpPU PEHICHUU
MPAKTUYECKUX 33/1a4;

- c(hOpPMHUPOBAHHOCTh YMEHHUSI JaBaTh KOJIMYECTBEHHbIE OLEHKH U
IPOBOJUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM;

- BJAJICHHE TNPABWIAMH TEXHUKUM OE€30MaCHOCTH TMPU UCHOJIb30BAaHUU
XUMHYECKUX BEIIECTB;

- ¢hOpMUPOBAHHOCTb COOCTBEHHOM MO3UIIMU TTO OTHOIICHHUIO K XMUMUYECKOM
uHpOpMaIny, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA XUMMUSA
3.1 Oo0bem yuyeOHOro nmpeamera XuMusi M1 BUAbI y4eOH0# padoThI

Bun yueO6Hoii padoThI O0bem

4acoB
O0beM padoThHI 00Yy4aAIOIIUXCSH B AKAIeMHYECKHUX Yacax (Bcero) 78
O0bem padoTbl  O0y4YaOIIMXCH BO  B3aMMOAEHCTBHM € 78

npenojaasaresem (Bcero)

B TOM 4YHUCJIC:.

JIEKIIUHA 40
PAKTUYECKUE 3aHATHUS -
71a00paTOPHOE 3aHITHE 38

CamocrosiTesibHasI padora o0yyaomerocst (Bcero) c -
000CHOBAHHMEM pacyeTa BpeMeHH, 3aTpauyMBaeMoro Ha ee
BbINIOJIHEHH €

B TOM 4YHUCJIC:.

U3yyeHue Yy4eOHOro/TeOpeTUYEeCKOro MaTepuana (10 KOHCIEKTaM -
JIEKLIMI ), N3YYE€HUE OCHOBHOM U JIONIOJIHUTEIbHOMN JIUTEPATyPhl

MOATOTOBKA K NPAKTUYCCKUM U J'IaGOpaTOpHBIM 3aHATUAM -

BBITNIOJIHCHNC HHAWMBUYAJIbHOI'O NI I'PYIIIIOBOI'O 3aaHNU -

MOJITOTOBKA K TPOMEXKYTOYHOW aTTECTAIlMH, KOTOpas MPOBOIUTCS B -
dbopme nud. 3auera

u ap. -

NHauBUayaJIbHBIA IPOEKT -

KoncyabTanuu -

IIpomeskyTouHast arrecranus B popme

No Tcemectp - npyras hopma KOHTPOJIS -

Ne 2cemectp — nud.3auet -
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3.2

TemaTnueckui NJIAH U COAEPKAHNE Y4eOHOTro nmpeaMeTa XuMus

TemaTrnyeckue OcHoBHOe coaep:KaHHe O0bem OcHoOBHbBIE BHIbI AESITEILHOCTH 00yYaronierocs
0JIOKH, TEMBI 4acoB
1 2 3 4
Pazpen 1.
OcHoBbI 001I€l XUMUHT
Tema 1.1. ATOMHO-MOJIEKYJ/ISIDHOE YUeHHE 6
1 OmnpefencHre XUMUU KaK HAYKU W IPOU3BOUTEIBHON CHIIBI OOIIECTBA. Harmcanne KOHCHEKTa JIEKLMA: KPaTKko, CXEMaTHYHO,
3HayeHrne XUMHUH B U3yYEHUH IPUPOABI U Pa3BUTHN TeXHUKH. OCHOBHBIE [I0CJIE/IOBATENBHO  (PUKCHPOBATH  OCHOBHBIC —IOJIOXKCHMS,
TIOHSTHSI M OTIPEICIICHUS: XUMUUECKHe, huzndeckue, Pu3nko- BBIBOZbI, (POPMYIUPOBKH, OOOOIICHHS; NMOMEYaTh BaXKHbIC
XUMUYECKHE MPOIECChl. XMMUYECKHE BEIIECTBA — XUMUUECKUE MBICJIH, BBIACISITH KIIIOYEBBIC CIIOBA, TepMUHBL lIpoBepka
CUCmeMbL. TEPMHUHOB, TIOHATUN C MOMOUIBIO HIUKIONEINHN, CIOBapeH,
OCHOBHBIE TIOHATHSI ¥ 3aKOHBI XMMUH, aTOMBI U MOJICKYJIbI, HOHBI, aTOMHBIC H 6 CIPABOYHHKOE C BRIIMCBIBAHMEM TOJIKOBAHHHM B TETPallb.
MOJIEKYJISPHBIE MACChI, CTEXHOMETPHSI O0o03HaueHUEe BOIPOCOB, TCPMUHOB, Marepuaja, KOTOPHIC
BBI3BIBAIOT TPYAHOCTH, MOWCK OTBETOB B PEKOMEHAYEMOit
nuteparype. Eciiu caMocTosTeNbHO He yAaeTcs pa3oopaThes
B MaTepHuaiie, HeoO0X0oauMo c(hHOPMYIHPOBATE BOMPOC U
3a1aTh MPEToNaBaTeNi0 Ha JISKIUH WIH Ha MPaKTHIECKOM
3aHSATHH.
Tema 1.2. Hamucanue KOHCIEKTa JIEKIUI: KpaTKO, CXEMaTH4HO,
KBaHTOBO-MexaHU4YecKHe NPeACTABIEHHUS 0 CTPOEHMH aTOMa
8 MOCTICIOBATEIEHO  (PUKCHPOBATh OCHOBHBIC TOJOXCHUS,
1 BBIBOJIBI, (DOPMYITHUPOBKH, OOOOIICHHUS; TOMEYATh BaXKHBIC
OO0mme KBaHTOBO-MEXaHWYECKHE IIPEJCTABICHUS O CTPOCHHUU aToOMa.
. MBICJIM, BBIJENIATH KIIIOYEBBIE CJIOBA, TepMUHBL. [IpoBepka
[epuoanueckuii 3axkon .M. Menaeneesa. [IpuHuumne ee moCTpoeHUs B N . N
TEPMUHOB, TIOHATUN C MOMOUIBIO PHIUKIONEINH, CIOBapeH,
COOTBETCTBUM CO CTPOCHHEM 3JICKTPOHHBIX O0OOJIOUEK aTOMOB. N
I . 3 CIIPaBOYHUKOB C BBINICHIBAHHEM TOJKOBAHWH B TETPab.
€PUOJUYHOCTh M3MEHEHUS CBOMCTB HJIEMEHTOB. 3HAUY€HUE YYEHHs O
PHOMHHIHC ya O6o3HaueHHEe BOIPOCOB, TEPMUHOB, MaTepHaia, KOTOPHIE
XUMHUYECKOHN CBSI3H. N
K y BBI3BIBAIOT TPYIOHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOit
l%aHTOBLIC 9uCIIa KaKk xapaKTepI/ICTmlg? COCTOSIHUS DJICKTPOHA B aTOME: TIIaBHOEC, mmrepatype. ECIH CAMOCTOSTEITBHO He YIaeTcst pasoBpaTses
op I/ITaJ(I:BHOQ, MaFHI/ITHoea, cnuHoBoe. ITpuHuHmbI paCHpeI[eJII/i)Hll\/I/IH AJIEKTPOHOB B B MarepHaie, HeOGXOMHMO CHOPMYTHPOBATH BONPOC W
atome. CTpyKTypa nepuoouueckoii cucmemul 21emenmos JI.11. Menneneena. 3 38J1aTh TIPEMOABATENIO HA JEKIMH HIH HA TPAKTHIECKOM
3aBUCUMOCTDH OKUCIIUTEIPHO-BOCCTAHOBUTEIILHBIX U KUCJIOTHO-OCHOBHBIX CBOWMCTB 2 S
3JIEMEHTOB U X COCTUHEHUH OT IMOJIOKECHHSI B IEPHUOIUICCKON CUCTEME. DHEPTHS
HMOHM3AIINH, CPOACTBO K AIEKTPOHY, OTHOCUTEIHHAS HJIEKTPOOTPHIIATEIEHOCTb.
OCHOBHBIE TUITBI XUMHYECKOU CBS3H. 2




Tema 1.3.

XHMMHS HEOPTAHUYECKHX COeAMHEHHI 12 .

Hanucanue KkOHCIIEKTa JICKIUIA: KpaTKO, CXEMaTHYHO,

1 OKCHIBI, THAPOKCHIEI, COMM. BeCKHCIOpoaHbIe KHCTOTH. I eHeTHIecKas TOCIIE/IOBATENLHO  GUKCHPOBATH  OCHOBHBIE  TONOXKEHMUS,

CBA3B MEKTy HHMHU BBIBOJBI, (pOpPMYIHpPOBKH, 00OOIIEHMS; TIOMEYaTh Ba’KHBIE
OKcuibl, THIPOKCHUIIBI, COJH. BecKUCIopoHbIC KUCIIOTHL. 2 MBICITH, BBIACIAT KIIOYCBBIC CIOBA, TCPMHHBL. HpOBepIia
I'enetnueckas cBsi3b MKy HUMU (IIOJrOTOBKA K JIA0OPaTOpHOI paboTe). 2 TEPMHHOB, IOHATHH € TIOMOIIBIO SHIMKIONENH, CIIOBApCH,

CIIPaBOYHUKOB C BBINICHIBAHMEM TOJKOBAHWH B TETPab.

O6o3HaueHHEe BOIPOCOB, TEPMUHOB, MaTepHaia, KOTOPHIE

BBI3BIBAIOT TPYIHOCTH, TOUCK OTBETOB B PEKOMCHIYEMOit

nurepatype. Ecii camocTosiTesibHO He yaaeTcs pa3o0parhest

B MaTepuaie, Heo0XoaumMo Cc(HOPMYIHPOBATH BOMPOC U

3a]aTh MPENoJaBaTell0 Ha JIKIMH WM Ha NPaKTHYECKOM

3aHSATHUH.
Jlabopamopnuie 3anusimusi. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEIMHEHHH. 8
ITonyuenue coneil. 'eneTnueckas cBs3b. JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMEHATH
TEOpETHYECKHE 3HAHWSA, IIOJyYeHHBIE Ha JIEKIUH TpHU
pelIeHnd  KOHKPETHhIX  3amad.  YtoObl  Hambojee
panroHaIbHO W TIONTHO WCIOJB30BAaTh BCE BO3MOJKHOCTH
mabopaTOpPHBIX il TMOATOTOBKH K HHM HEOOXOIUMO:
clenyeT pa3o0paTh JICKIHIO 0 COOTBETCTBYIOUIECH TeMme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/elioM YdeOHHKa,
MpopaboTaTh MOMONHUTEIBHYIO JUTEPATYPY U UCTOUHHUKH,
PEeUINTDL 3a1a4X U BBITIOJIHUTH APYTUC IMMCbMEHHBIC 3a/IaHUA.
Tema 1.4. CBoiicTBa pacTBOPOB JIE€KTPOJIUTOB 12 Hamucanue KOHCIIEKTa JIEKLUMM: KpaTKO, CXEMaTH4HO,
" MOCTIEIOBATENEHO (PUKCHPOBATh OCHOBHBIC MOJIOXCHHUS
1 Pacmeoper, wx  oOpazoBanme. CyIIHOCTP  AJIEKTPOIUTHICCKOM & b p ’
BEIBOJBI, (pOpPMYTHpPOBKH, 00OOIIEHMS; TIOMEYaTh Ba’KHBIE
JCCOITHAIINH.
Tuaponus coneii. Mamerenue pH cpels! pH THAPOIHSE. MBICTIH, BBIACTATH KIIIOUEBBIE CIIOBAa, TePMHHEL [IpoBepka

TEPMHHOB, TTOHATHUN C TIOMOIIBIO SHIMKIONEINN, CIOBApEH,
Peaknmm B pacTBOpax »dSIEKTPOIUTOB, KaK pEaKIUH WX HOHOB. Y CIOBHSA 2 .

. . CIIPaBOYHUKOB C BBINICHIBAHHEM TOJKOBAHWH B TETPab.
MPOTEKAHUS MPAKTUUCCKU HEOOPATUMBIX PEaKIMU JBOHHOrO OOMEHA.

O0o03HaUYeHUE BOIMPOCOB, TEPMUHOB, Marepuaia, KOTOPHIC
3HeKTp0J‘IHT£[‘IeCKaS[ JIucconuanus Bojpl. MloHHOE TPOU3BE/ICHNE BOJBL. 2 BBI3BIBAIOT TPYIHOCTH, TOMCK OTBETOB B PEKOMEHIYeMOil
Bonopoassiii nokaszarens pH kak XxapakTepuCTHKa aKTUBHOW PEAKIUH CPEIbI. mutepatype. ECIH CaMOCTOATENBHO HeE YIaeTes pasodparhes
Mertons! onpenenenus pH. B Marepuaie, Heo0X0oIuMO c(hOpPMYJIHUpOBaTh BONPOC U
DNEKTPOIUTHI c1abbie U ciibHbIe. CTEeHb M KOHCTAHTA JUCCOIHAIIUH. 2

3aaTb OpenoJaBaTC/It0 Ha JICKIIMM WJINW Ha MPaKTHYCCKOM
3aHsATHH.




Jlabopamopnvie 3ansmus. BogaHbie pacTBOPHI 37eKTPOauTOB. Coun,
THIIPONH3YIOMIKAECS 110 AaHUOHY, TI0 KaTHOHY, HETHUIPOIH3YIOIIHECS COJH.
KauecTBeHHbI# aHANN3 ONpeiesIeHHs HOHOB.

I

JlabopaTopHbie pabOTHI MO3BOJIIOT HAYYHUTHCS MPUMEHATH
TEOpPEeTHYECKHEe 3HAHMs, MOJYyYeHHbIE Ha JICKIUH [PH
pelIeHn  KOHKPETHhIX  3amad.  YtoObl  Hambojee
pAIlMOHANIFHO M TOJIHO HKCIIOJb30BaTh BCE BO3MOXKHOCTHU
a00paTOPHBIX JJIsI TMOJATOTOBKH K HHM HEOOXOIUMO:
cienyer pa3oOparh JIEKIMIO 110 COOTBETCTBYIOILEH Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/elioM YdeOHUKa,
popaboTaTh OMONHUTEIBHYIO JUTEPATYPY U UCTOYHHUKH,
PEIIUTh 33[1a94 ¥ BBITIOJIHUTH IPYTUE MHUChMCHHBIC 3aJaHHSI.

Paznen 2.

OcHoOBBI 0011 el U OPraHUYeCKON XUMHUH

Tema 2.1.

JucnepcHble cucTEMBI

10

2 JlucnepcHsle CHCTEMBI.

O6mrme cBoiictBa pactBopoB. Kimaccuduxanus I'/IC. @akTops! yCTOHINBOCTH.

Pemenne 3aJa4 I10 OCHOBHbIM crocobam BbIpAXKCHUS KOHUCHTPAIUU PaCTBOPOB!:
MaccoBas 40Jid, MOJIApHass KOHHCHTpalus, MOJIdJIbHasE KOHLICHTPAIUs.
CTpOGHI/Ie MUILCIIBI. Hpoueccm aacop6um1 " KoaryJisiiuu.

Hanwcanue KOHCIEKTa JICKIUIA: KPaTKO, CXEMaTHYHO,
MOCTIEIOBATENEHO  (PUKCHPOBATh OCHOBHBIC MOJIOXKCHHS,
BEIBOJBI, (POpPMYITHUPOBKH, 00OOIIEHNMS; TIOMEYaTh Ba)KHBIE
MBICTIH, BBIACTATH KIIIOUEBBIE CIIOBAa, TePMHHEL [IpoBepka
TEPMHHOB, TIOHSATHUN C TIOMOIIBIO SHUIUKIIONEINN, CIOBApEH,
CIIPaBOYHUKOB C BBIIICHIBAHMEM TOJKOBAHWH B TETPab.
O6o3HaueHHEe BOIPOCOB, TEPMUHOB, MaTepHaia, KOTOPHIE
BBI3BIBAIOT TPYIHOCTH, TOUCK OTBETOB B PEKOMCHIYEMOit
nurepatype. Ecii camocTosiTelIbHO He yaaeTcs pa3o0parhest
B MaTepuasie, Heo0X0oaumMo Cc(HOPMYIHPOBATH BOMPOC U
3a[aTh MPEMOJABATE0 HA JICKI[UH WM Ha MPAaKTHYECKOM
3aHATHH.

Jlabopamopuvie 3anamus. IlorydeHne AUCTICPCHBIX CHCTEM METOAOM
KOHJICHCALINH.

JlabopaTopHbie pabOTHI MO3BOJIIOT HAYYHUTHCS MPUMEHATH
TEOPETHYCCKHE 3HAHMS, TIOJYUYCHHBIC HA JICKIUH NpPU
pelliecHMH  KOHKPETHhIX  3amad.  YroObl  HambOoisee
PaLOHAJIBHO W TOJHO KCIOJb30BaTh BCE BO3MOXKHOCTU
na00OpaTOPHBIX JJIsI MOJATOTOBKM K HHM HEOOXOIUMO:
clenyeT pa3oOparh JIEKIUIO 110 COOTBETCTBYIOIICH Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/elioM YueOHHKa,
MpoOpadoTaTh MOMONHUTEIBHYIO JHTEPATYPY U UCTOYHHUKH,
PEIIUTh 331a94 ¥ BBITIOJIHUTH IPYTUE MIUCHMCHHBIC 3aJaHHS.

Tema 2.2.

33KOHOMepHOCTH XHUMHYECKHUX ITpoieccoB

10

Xumuueckas Kunemuxa B TOMOTCHHBIX cHCTEMax. DHeprus akrusaiuu. IIpaBuio
Bant-T'odda. CymHocts karanusa.

[Ipoueccr! oOpaTiMble 1 HEOOpaTHUMEIE.

BnusHMEe KOHLGHTpalMM Ha CKOPOCTh XHMHYECKOH peakuuu. 3aBHCUMOCTb
CKOPOCTH peakuuy 0T TEMIEPaTyphl.

Hanwcanue KkOHCIEKTa JICKIWIA: KpaTKO, CXEMaTHYHO,
MOCTIEIOBATENbHO  (PUKCHPOBAaTh OCHOBHBIC MOJIOXKCHUS,
BBIBOJIBI, (POPMYIHPOBKH, 00OOIIEHHUS; TTOMEYaTh Ba)KHBIC
MBICJIH, BBIACIATH KJIFOUEBBIC CIIOBAa, TEPMHHBL [IpoBepka
TEPMHUHOB, TTOHSATHUN C TIOMOIIBIO SHUIUKIIONEINN, CIOBApEH,
CIIPaBOYHUKOB C BBINICHIBAHHEM TOJKOBAHWH B TETPab.
O0o03HaUYeHUE BOIPOCOB, TCPMUHOB, MaTepHaia, KOTOPHIC




VYcnoBus cMelleHus TOMOTE@HHBIX WU TeTeporeHHbIX paBHOBecui. [lpunnumn Jle
[llatenbe. KoHCTaHTa XWMHYECKOTO pABHOBECHS U €€ 3HA4YEHHE IS
XapaKTepUCTHKH MOTHOTHI IPOTEKAHHUS PEaKIIHH.

BBI3BIBAIOT TPYAHOCTH, ITIOHUCK OTBETOB B peKOMeHZ[yCMOﬁ
JiaTeparype. Ecnu camoctosiTenbHO He yaaeTca pa3o6paTLca
B Marepuale, HeO6XO,HI/IMO C(l)OpMyJ'II/IpOBaTL BOIIpOC H"
3a4aTh NPENOAABATCIII0 HAa JICKIIUM WJIN Ha MPAaKTHYCCKOM
3aHATHH.

./Ya60pam0prle SAHAMUAL. CMeHIeHI/Ie XUMHUYECKOI'0 paBHOBECHUSA

JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMEHSTH
TEOpPEeTHYECKHEe 3HAHMs, MOJYyYeHHbIE Ha JIEKIUH [PH
pellleHNH  KOHKPETHhIX  3amad.  YroObl  Hamboisee
pAIlMOHANIBHO M TOJIHO HKCIIOJB30BaTh BCE BO3MOXKHOCTHU
Ja00paTOPHBIX JUIsI TMOATOTOBKM K HHUM HEOOXO0IUMO:
clefyeT pa3o0parh JIEKIHMIO 110 COOTBETCTBYIOILECH Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3/eioM YucOHHKa,
npopaboTaTh JOMOJHUTENBHYIO JIUTEPATYPY U HCTOYHHUKH,
PEIIUTh 33[1a94 ¥ BBITIOJIHUTH IPYTUE MIUChMCHHBIC 3aJaHHS.

Tema 2.2.

3J1€KTpOXl(IMl/l‘{eCKlfle CUCTEMBI

10

OnexTpoxuMudeckue cucteMbl. Kopposns MetamioB. CynTHOCTb 3IEKTPOIH3a.

M3mepenne u pacuer OJIC snementra. XuUMHUECKass W OJICKTPOXUMUYECKAsS
KOppo3us. MeToabl 3aluThl METAUIOB OT KOPPO3UU. AHOJHBIE W KAaTOOHbBIE
MPOLIECCHI B PACTBOPAX JJIEKTPOIUTOB.

Bo3nukHoBeHune ckauka NOTCHIMAaIa Ha rPaHULEC BJICKTPOA-PAaCTBOp U (baKTOpLI,
BJIMAIOIINUEC HA BEJIMIUHY 3JICKTPOJAHOIO MOTCHIIMAJIA. HpI/IHHI/IH ﬂeﬁCTBHﬂ
TaJJbBAHUYCCKOI'O DJICMCHTA. KOppOSI/IH MCTAJIZIOB U ymep6, HAaHOCUMBIH
MOPOTEKAHUEM KOPPO3UOHHBIX ITPOLECCOB. 3aKOHBI ¥ MMPUMEHCHUEC IJICKTPOJIU3aA.

Hanmcanue koHCIeKTa JIEKIMWA: KpaTKO, CXEMAaTH4YHO,
MOCTICIOBATEIEHO  (PUKCHPOBAaTh OCHOBHBIC TOJOXCHUS,
BBIBOJIBI, (DOPMYIUPOBKHU, OOOOIICHHUS; TIOMEYATh BaXKHBIC
MBICJIH, BBIJCIATh KJIFOUEBBIC CIIOBAa, TEPMHHBL [IpoBepka
TEPMHHOB, TIOHSATHI C TIOMOIIBIO SHIMKIIOTICIUHA, CIIOBAPCI,
CIIPaBOYHUKOB C BBIMHCHIBAHHEM TOJKOBAHUN B TETPajb.
O003HaUeHUE BOIPOCOB, TCPMUHOB, Marepuaia, KOTOPHIC
BBI3BIBAIOT TPYIOHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOit
muteparype. Eciu camocTosTensHO He yaaeTcs: pazoOparbes
B MaTepHualie, Heo0X0oauMo Cc(HOPMYIHPOBATH BOMPOC U
3a1aTh MPEToaBaTeNi0 Ha JISKIUH WIH Ha MPaKTHIECKOM
3aHATHUU.

ﬂa60pamopuble sanamusi. OKUCITUTEIBHO-BOCCTAHOBHUTEIILHBIC peaKkuuu.
XuMuueckass akTUBHOCTh METAJLIIOB. KOpp03I/IH U 3amuyra MCTaJlJIOB.

JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMCHSATH
TEOpPEeTHYECKHEe 3HAHMs, MOJYyYeHHbIE Ha JIEKUUH [PH
pelIeHnd  KOHKPETHhIX  3amad.  YtoObl  Hambojee
pAllMOHANIBHO M TOJIHO HKCIIOJb30BaTh BCE BO3MOXKHOCTHU
Ja00paTOpPHBIX JUIsI TMOATOTOBKM K HHUM HEOOXOIUMO:
cleflyeT pa3o0parh JIEKIUIO 10 COOTBETCTBYIOIEH Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3/ieioM YUcOHHKa,
npopaboTaTh JOMOJHUTENBHYIO JIUTEPATYPY U HMCTOYHHUKH,
PELINTh 33/a4H U BBINOJHHUTH PYrie TUCbMECHHbIE 3aaHusl.

Tema 2.3.

XuMusi OpraHnyecKux coeIuHeHuit

10

HaCLIHICHHLIe 1 HCHACBIICHHBIC YTJIEBOAOPOAbI. ApOMaTI/I‘leCKI/Ie YrieBoaopoasbl.

Hanmmcanme koHCIekTa JIEKIMWA: KpaTKO, CXEMAaTH4HO,
MOCJIEZIOBATENIHbHO  (PUKCUPOBATh OCHOBHBIE TIOJIOKEHUS,




Kucnoponocoaepxkaiiye opraHuueckie COeJUHEHHS.

AJKaHbI, aNKeHbl ¥ apeHbl. CIUpTHI U (EHOIBI. AJBICTHABI H KETOHBL.

Kap6onoBbie kKUCIOTHI. Teopust CTPOSHUST OPTaHUIECKUX COSAMHECHU.

BEIBOJBI, (pOPMYTHpPOBKH, 00OOIIEHMS; TIOMEYaTh Ba’KHBIE
MBICTIH, BBIACTATH KIIIOUEBBIE CIIOBAa, TePMHHEL [IpoBepka
TEPMHHOB, TTOHSATHUN C TIOMOIIBIO SHIMKIIONEINN, CIOBApEH,
CIPAaBOYHUKOB C BBIIHCHIBAHHEM TOJKOBAHUH B TETPab.
O003HaUYeHUE BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIC
BBI3BIBAIOT TPYIHOCTH, TMOUCK OTBETOB B PEKOMCHIYEMOi
muteparype. Ecnu camocTosTensHO He yaaeTcs pa3o0parbes
B MaTepuasie, Heo0X0oauMo Cc(HOPMYIHPOBATH BOMPOC U
3aaTh MPETONABATENI0 Ha JICKIUH WM Ha MPaKTHYECKOM
3aHATHH.

Jlabopamopnvie sanamus. HoMeHKIaTypa OpraHUuecKuX COSTMHEHUI.

Knaccudukanus opraHn4ecKux COeIMHEHHUH.

JlabopaTopHbie pabOTHI MO3BOJIIOT HAYYHUTHCS MPUMEHATH
TEOPETHYCCKHE 3HAHMS, IOJYUYCHHBIC HA JICKIUH TpPU
pelIeHn  KOHKPETHhIX  3amad.  YtoObl  Hambojee
PaLHOHAJIBHO W TOJHO KCIOJIb30BaTh BCE BO3MOXKHOCTU
ma00paTOPHBIX JJIsI MOJTOTOBKH K HHM HEOOXOIUMO:
cieflyeT pa3o0parh JIEKIUIO 110 COOTBETCTBYIOIEH Teme,
03HAKOMHUTCS C COOTBETCTBYIOLIMM pa3jielioM YueOHHKa,
popadoTaTh NOMONHUTEIBHYIO JHUTEPATYPY U UCTOYHHUKH,
PELINTh 33]a4H U BHINOJHHUTH JPYrie TUChbMECHHbIC 3a1aHusl.

Koncyabranun

Bcero:
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4 YCJIIOBUSA PEAJIMZAIIMU YYEBHOI'O IPEIMETA « XUMMUS»

4.1 TpeGoBaHus K MaTepHAJIbHO-TEXHHUYECKOMY O0ecre4eHHI0
Peanuzamus yueOHoro mnpeamera «Xumus» TpeOyeT HaIW4HUs y4eOHOTO
KaOuHeTa 1 J1a00paTopuil.

O6opynoBanne ydeOHOTO KaOWHETa: JOCKa, pabouee MeCTO IJis Ydallerocs,
HaTJISITHBIE MaTepHUaITbl (TaOIHIIbI, TITAKATHI).

TexHuueckue cpesicTBa 00yueHus: HOyTOyK, MEIUAnpOEKTOp, SKpaH, KOJIOHKH.
O6opynoBanue mnaboparopuu U paboyux MecT JabopaTopuu: MPUOOPHI,
XHUMPEaKTUBBI, XUMHUYECKasl MOCY/Ia, IITATUBBI, y4eOHO-Ta00paTOPHBIN KOMILIEKC
«Xumus», porometp dotoanexkrpudyeckuii KOK-3, sanexkrponeur SNOL, nonomep
N-160, mkad ¢ BHITSHKHON M BEHTWISILIMEH, CyX0€ roprouee, AepKaTesiu MpoOHUpOK.

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBLIX [OKYMEHTOB, OCHOBHOW W
JAOTOJIHUTEJIbHON Yy4eOHOH JIMTepaTypbl, HeO0OXO0AMMOIl [Jii OCBOCHHUA
yueOHOro nmpeamera « XuMHs»

OCHOBHbIE HCTOYHHUKH:

1. Boctpukosa I'.10., UBanoBa B.M. Meroauueckue ykazaHus i
7abopaTopHBIX paboOT O XUMUU. BOPOHEKCKHI TOCYIapCTBEHHBIN TEXHUYECKHMA
yHUBepcuteT. — Boponex, 2022. — 31 c.

2. Boctpuxona I'.10., Xopoxopauna E.A. Xumus: YueOHoe nmocodue /
Boponex: BOpOHEXKCKMI  TOCYIJAapCTBEHHBIM  APXUTEKTYPHO-CTPOUTEIIbHBIN
yHusepcureT, 9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. — TekcT:
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoit odpazoBarensHor cpenbl CI1O

PROFo06pa3oBanue: [caitT]. Caparos, 2019. — URL:
https://profspo.ru/books/59133.
3. Pynzutuc, I'yatuc Exabouu. Xumus. 8 kinacc [Tekcr] : yaeOHUK 11s

00111e00pa30BaTeNbHBIX OPTaHU3AIMN : [I71s1 eTeH ¢ HapyIIeHUeM 3peHusi] : B 2 4.
/T'. E. Pym3utuc, ®. I'. ®enpaman. - 2-e usn. - Mocksa : [Ipocsemenne, 2017. - 26
cM. - (PI'OC).; ISBN 978-5-09-051949-6 (®I'OC) Xumudeckue Hayku -- OOmas
¥ HEOpraHWYeCKas XUMUs - YUeOHUK JIJIsl CpelHel 00111e00pa3oBaTeIbHOMN IITKOJTHI.

4. O6bmas xumusa. (CIIO). YVuebnoe mocobume. / I'nmnuka H.JI. - Mocksa:
KnoPyc, 2021. - 750 c.

JonosiHUTeILHASA JINTEpPaTypa:

1. Hosommuckuit U.1., HoBommuckas H.C. Xumusa. Yuebnuk mis 10
(11) xmacca o6mieoOpa3oBaTeNbHbIX oOpranuzanuid. ba3oBeili ypoBeHb: — 3-€
uznanue. - M.: OO0 «TUJl «Pycckoe cioBo — ydueObnuk», 2016. — 192 c.: ui.-
(MHaHOBanmoHHas IMIKOJIA).

2. T'abpuensn O. C., OctpoymoB U. I'., CnaakoB C. A. Xumus 10 kmacc

(bazoBeIit ypoBeHb). Dnexktponnas ¢popma yaeOnuka. ISBN 978-5-09-103818- 7.
3. I'abpuensn O. C., OctpoymoB U. I'., CnaaxoB C. A. Xumus 11 kmacc
(bazoBeIit ypoBeHb). Dnexktpornas ¢popma yaeOnunka. ISBN 978-5-09-103818- 7.


https://profspo.ru/books/59133

4.3. IlepeyeHb MPOrpaMMHOro odecrnevyeHus, NpogecCuOHANbHBIX 0a3
JAAHHBIX, NH(OPMALMOHHBIX CIIPABOYHBIX cUCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINIUOHHOW ceTu «UHTEepHET», HEOOXO0AMMBIX
JJIS1 OCBOEHMS Y4eOHOro npeamera « XumMus»

Jna npoBefeHUs psfia 3aHATAM [0 NpegMETy XUMUSA He0O0XOAMMBbI
ayJIUTOPUM, OCHAlleHHbIEe MPEe3eHTAlMOHHBIM 000py/I0BaHUEM (KOMIBIOTED
¢ OC Windows wu mnporpammamu PowerPoint u Adobe Reader,
MyJIbTUMEJUNHBINA IPOEKTOP U 3KPaH).

PexomennoBannble ccbuikn u3 Ilpukaza Munnpocsemenus Poccun ot
08.05.2019 N 233; o1 22.11.2019 N 632.

http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181

JlomoTHUTEIbHASI PEKOMEH/IAIMS 110 JIEKTPOHHBIM pecypcaM

. http://www.iprbookshop.ru/ DnekTpoHHO-OMOIMOTEUHAS CUCTEMA.
. www.chemistry.nglib.ru

. www.oglibrary.ru

. www.readnewbook.ru

. www.universal-p.ru

. www.by-chgu.ru

. www.inorgchem.nglib.ru

. www. pvg. mk. ru (oaumnuaga «I[lokopu BopoObeBEI TOpBD»).
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consultantplus://offline/ref=0754072A00EE15647407794345D1C7DFB7309FADF53738CC49278428269F1E53EF2196FDF73AA1A3797F4C7FB3C1C5645E91D0EC070D2FD1E3i2G
http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181
http://www.iprbookshop.ru/
http://iprbookshop.ru/
http://www.chemistry.nglib.ru/
http://www.oglibrary.ru/
http://www.readnewbook.ru/
http://www.universal-p.ru/
http://www.by-chgu.ru/
http://www.inorgchem.nglib.ru/

9. www. hemi. wallst. ru (O0pa3oBaTeJbHBINA CalT JUIS IITIKOJHHUKOB «XHMHUS).
10. www. chem. msu. su (DaekTpoHHas OMOJIHOTEKA 10 XUMHH).

11. www. 1september. ru (MeToandeckas razera «llepBoe ceHTIOP).

12. www. hvsh. ru (;kypHan «XUMHSL B IIIKOJIEY).

13. www. hij. ru (kypHai « XUMUS U JKU3HBY ).

14. www. chemistry-chemists. com (3J1€KTpOHHBIN KYpHaJI « XUMUKH U XUMHSI).

4.4. Ocol0enHocTH peaju3anuM y4eOHOro mnpeaMera «XuMHUsD» s
o0yJamIuxcss W3 YHCIa MHHBAJIWIAOB W JHMIl € OrFpaHUYEeHHBIMHU
BO3MO’KHOCTSIMHU 3/10POBbBSI

Ilpu obyuenuu 1uy ¢ OSPAHUHEHHBIMU BOZMONCHOCHAMU 300POGbA,
npeoycmampusaemcs UHOUBUOYAIbHbI epapux 0OyUeHus.

HUnsanuovl u auya ¢ 02panuteHHbIMU 803MONCHOCAMU 300P08bsL 0DecneueHbl
NeYamuviMu U IJNeKMPOHHLIMU 00PA308AMENbHLIMU pecypcamu 8 dopmax,
a0anmupoBanHbIX K 02PAHUYEHUAM UX 300POBbSI.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOI YCnesaemocmu u
APOMEINCYMOYHOU ammecmayuu 00y4aroumuxcs, co30aomcesi @GoHobl OYeHOUHbIX
cpeocme,  adanmupoeéanHvle OAd UHBAAUOO8 U JUY C  O2PAHUYEHHbIMU
B03MONCHOCMAMU  300P0BbSL U NO3GOJAIOWUE OYEHUMb OOCMUNCEHUE UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00pPA308AMENLHOU NPOSpAMME  Pe3yabmamos
00yuenus u ypoeeHvb CcOOpMUPOBAHHOCMU BCeX KOMNEMEeHYUl, 3asA6/IeHHbIX 6
0bpazosamenvHol npocpamme.



5 KOHTPOJIb M OIEHKA JIOCTUKEHU PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA «XuUMHUSD»

Pesynbrarel 00ydeHus

OueHka pe3yJabTaToB
(opmBbI 1 METOTBI)

JIMYHOCTHBIE PE3VJIBTATHI

1) oco3HaHue OOYYAIOIIMMHUCA POCCUMCKON
IPAKJAHCKON UIAEHTUYHOCTH;

2) TOTOBHOCTH K CaMOpA3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CaMOOIIPEEIICHHIO;

3) HamuyMe MOTHUBAlUM K OOYYEHHIO U

JINYHOCTHOMY PAa3BUTUIO,

(B pen. Ilpukasza Munnpocsemenus Poccun ot
12.08.2022 N 732)

METAIIPEIMETHBIE PE3YJIbTATDI

1) OCBOECHHbIE 00y4aIOLUMUCS
MEXKIPEAMETHBIE TIOHATHS W  yHHUBEPCAIbHBIC
yaeOHbIC NeHCTBUS (perysITHBHBIC,
N03HaBaTEIIbHBIC, KOMMYHHKATHBHBIC);

2) CIOCOOHOCTh WX  HCIOJB30BaHHS B

MMO3HABATEJIbHOW W COUMAJIIBHOM  NPAKTHUKE,
TOTOBHOCTB K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYLIECTBJIEHUIO yueOHO NEeATENBHOCTH,
OpraHu3aluu  y4yeOHOro  COTpPYJHHYECTBA  C
NeJarornieckuMu paboOTHUKAMU M CBEPCTHHUKAMHU,
K YYacTHUI0O B T[OCTPOCHMM WHAUBHUAYaJIbHOU
00pa3oBaTeabHOI TPAEKTOPHUU;

ITPEJIMETHBIE PE3VYJIbTATHI

1) chopMupOBaHHOCTh MPENCTABICHHM: O
XMMHUYECKOW COCTaBIISIONIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUM SBJICHUM

npupoasl, B  (OPMUPOBAHWM  MBIIUICHUS H
KyJIbTYpbl ~ JUYHOCTH, €€  (YHKIHMOHAJIHHOU
IPaMOTHOCTH,  HEOOXOAMMOW ISl  PEIICHHUS
MPaAKTUYECKUX 3aj1a4 u AKOJIOTUYECKU

000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CPEAE;

2) BIaJICHUE CUCTEMON XMMUYECKUX 3HAHUMH,
KOTOpasi BKJIOYAET: OCHOBOIOJIATAIOIIUE MOHSATHUSA
(XMMUYECKHII ~ DJIEMEHT, aTOM, JJIEKTPOHHAas

- OLICHKA 32 YCTHbBIEC OTBETHI;

— OLICHKAa YPOBHS 3HAHUU
CTYACHTOB Ha KOHTPOJIbHO-
YYETHOM 3aHSITHUU;

- OIIGCHKa 3a BBIIIOJIHCHHUE
TE€CTOBBIX 3aJaHuM o
KJIFOYEBBIM BOIIPOCAM.

— OIICHKa 3a BEIIOJHCHUC
KOHTPOJIbHBIX 3a/IaHUM;

— OICHKa 3a BEHIIOJHCHUC
MPaKTUYECKHUX paboT;



consultantplus://offline/ref=35A1ECF4E09C115E93CD2CAB401C1FC058AA4624A42F64239EDBA1B9F9DA1CC887A376BBF0106B84E47084BB20AD8287C26173183196251FV2C8M

00oJI0ouKa aToma, s-, p-, d-dIEeKTpOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIET,
GbyHKUMOHATIbHAS TpYyNIa, pajukal, H30MepHs,
WU30MEphI, TOMOJIOTHYECKUN  psJ, TOMOJOTH,
YTAEBOJAOPOABI, KHCIOPOJ- W a30TCOACpPKAIINE
COCIMHEHMSI, OWOJIOTUYECKHM AKTHBHBIC BEIECTBA
(YyrneBojibl, KUpBI, OENKH), MOHOMEp, MOJUMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMSI, KPHUCTAJUIMYECKAss PpELIETKA, THIIbI
XUMHUYECKUX peakiuuii (OKHCIIUTENTBHO-

BOCCTAHOBUTEbHBIE, HK30- U DHIOTEPMHUYECKUE,
peakIy HOHHOTO 0OMEHa), PacTBOP, ANEKTPOIUTHI,
HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JUCCOLIMAINSl,  OKUCIUTENNb,  BOCCTAaHOBUTEID,
CKOpPOCTh XHMHMYECKOW PpEaKIUU, XUMHUYECKOE
paBHOBECHE), TEOpPUM M  3aKOHBI  (TeOpHs
XUMHUYECKOTO CTPOEHUS OPraHMYECKUX BELIECTB
A.M. bytnepoBa, Teopusi BSIEKTPOIUTUYECKOU
aucconuanuu, — nepuoguyeckud  3akon  J[.U.
MenzeneeBa,  3aKOH  COXpPaHEHHMS  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3BIK XUMUH,
(akTOJIOrHYECKHE CBEICHUS O CBOIMCTBAaX, COCTaBE,
NOJIy4eHUM U 0O€30MacHOM  MCHOJIb30BaHUHU
BOKHEUIIUX HEOPraHUYECKUX M OpPraHUYECKUX
BEIIECTB B OBITYy M MPAKTUYECKON AEATeIHbHOCTH
YEJI0BEKa;

3) chopMUPOBAHHOCTH YMEHUHN BBISBISAThH
XapaKTEePHbIE MPU3HAKU U B3AUMOCBSI3b U3YUEHHBIX
MOHSATUM, NMPUMEHATH COOTBETCTBYIOIIUE IOHSATHUS

pu ONMUCAaHNHN CTPOCHUSA u CBONCTB
HEOPTaHUYECKUX WU OPraHUYECKUX BEUIECTB U MX
IIPEBPALLECHNN; BBIABIIATH B3aMMOCBS3b

XUMHUYECKUX  3HAHUU C MOHSATUSIMU u
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

4) c(hOopMHUPOBAHHOCTH yYMEHUM
UCTIOJIb30BaTh HaMEHOBAHUS XUMHYECKUX
COCTMHEHUI MEXTyHAPOTHOTO coro3a

TEOPETUYECKOM W NPUKIATHOUM  XUMUA H
TPUBHAJIbHBIE HAa3BaHUS BAXKHEHIIMX BELIECTB
(aTHIIEH, alETUJIEH, TJIMLEPHH, dbenon,
dbopmanpierui, YKCyCHas  KHUCJIOTa, TJIMIIMH,




yrapHbli ra3, YrJEKUCIbId ra3, aMMHak, ramieHas
W3BECTh, HeraiieHas H3BECTb, IHThEBas coja U
JPYTUX), COCTaBIATh (hOPMYJIbI HEOPTAaHUYECKUX U
OPTaHUYECKUX BEIIECTB, YPABHEHHUS XUMHUUYECKHX
peakiuid, OOBSACHATH HUX CMBICI;, TOATBEPKAATh
XapaKTEepHbIE XMMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aIIACSIMU
YPaBHEHUU XUMUYECKUX PEAKLUH;

5) c(hOpMHPOBAHHOCTH yMEHUHN
YCTAHABIMBAaTh  MPUHAJICKHOCTh  U3YUYECHHBIX
HEOPraHWUYECKMX W OPraHMYEeCKHX BEHIECTB K
OIPEJECIICHHBIM KJIacCaM WM TpyHIlaM COCIUHEHUM,
XapakTepu30BaTh HMX COCTaB W  BAKHEHUIINE
CBOMCTBA; ONPEIECISTh BUIBI XUMHUYECKUX CBA3CU

(xoBajIeHTHas, VMOHHAs, MeTaJlJIn4YecKas,
BOJOPOJIHASI), THUIBl KPHUCTAIUIMYECKUX PEHIETOK
BEILIECTB; KJ1acCu(UIIMPOBAThH XUMHYECKUE
peakuuu;

6) BJIaJeHUWE  OCHOBHBIMH  METOJaMHU
HAyYHOTO TIO3HAHMS BEIIECTB W XUMHUYECKUX
sBJIcHUI (HAOJIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE);

7) chopMUPOBAHHOCTH yYMEHUN MPOBOIUTH
pacyeTsl 1O  XuUMHUYeckuM  (opmyram U
ypaBHEHUSIM XUMUYECKUX peakimii C
WCITOJIb30BaHUEM buznuecKux BEJTUYVH,
XapaKTEePHU3YIOMINX BEIIECCTBA C KOJWYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIC YCJIOBHS)
raoB, KOJMYECTBA BEILECTBA; MCIOJIb30BAThH
CUCTEMHBIC XMMHYCCKUE 3HAHWS IS TPUHITHS
pEeIICHN B KOHKPETHBIX XU3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEMIECTBAMHU U UX MPUMCHECHHEM;

8) chopMupoBaHHOCTh YMEHUI TIJIAHUPOBATH
U BBIMOJTHATH  XHUMHYECKHUH  OKCIEPUMEHT
(mpeBpameHuss  OPTAaHMYECKUX  BEIIECTB  IIPH
HarpeBaHUM, MOJYyYEHHUE ITUJICHA M H3YyYCHHE €To
CBOMCTB, Ka4eCTBEHHBIC DPEAKIMM Ha ajbJCTHIBI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; ICHaTyparus OeIKOB
OpyU HarpeBaHWM, IBETHbIE peakluu OEJIKOB;
MPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, OMPEACIISITh
Cpeny BOIHBIX PacTBOPOB, KAUeCTBCHHBIC PEAKIIHH
Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pemiaTh ASKCIEPUMEHTAIbHBIC
3amaun o temMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUU C npaBuIaMu TEXHUKU




0e30macHOCTH MpU OOpallleHUH C BELIECTBAMHU U
7a00paTOpHBIM ~ 00OpPYAOBAHHMEM; MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO AKCIIEpUMEHTa B (popme
3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIU U
dbopMynIMpoBaTh  BBIBOABI HAa OCHOBE  ATHX
pe3yIbTaTOB;

9) c(hOpMHPOBAHHOCTH YMEHUS
aHAJIM3UPOBaTh  XMUMHUYECKYI0  HH(pOpMAIHIO,
MOJy4aeMyl0 H3 pa3HbIX HCTOYHHKOB (CPEICTB
MaccoBoi uHpopMaluu, cetb UHTepHeT u npyrue);

10) chopMupoBaHHOCTH YMEHUN COOJIOIATH
npaBuiIa HKOJIOTUYECKHU 1eJ1ec000pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOHM NEATEIHHOCTH B
[EesIX  COXPAaHEHHWS  CBOErO  3JI0POBBI U
OKpY)KarolIel TMPUPOJHONW Cpedbl; YYHTHIBATh
OMACHOCTh BO3CHCTBHS HA KHUBBIE OPTraHU3MBbI

ONPEJCICHHBIX  BEIIECTB, MOHUMAs  CMBICI
MoKa3aTeJs NpeNEIbHON JIOITyCTUMOM
KOHIICHTPAIIUY;

11) nns oOydarommxcsi ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0OPOBBSi:  C(DOPMHUPOBAHHOCTh
YMEHMSI TNPUMEHATh 3HAHUS 00  OCHOBHBIX
JNOCTYIIHBIX ~ METOAAX IO3HAaHUSA BEIIECTB U
XUMHUUYECKHUX SIBJICHUM;




Paszpaborunku: %
BI'TY K.X.H., Ipenojasares | karerop ~#Boctpuxosa [ 10.
BI'TY NpenojaaBareb ................... 54 .. . Koporkux A.C.
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