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1. CTpykTypa nporpamMmsl 0011e00pa3oBaTe/ibHON y4eOHO! JUCHUNIMHBI XUMHS

1.1 lTosicHuTEILHASA 3aIIMCKA

[Iporpamma o0061Ie00pa3oBaTeIbHON yUE€OHOW MUCHUIUIMHBI «XHUMHUS» TpelHa3HaueHa s
W3YyYeHHUS XHMHU B TPOQeEecCHOHATIBHBIX OOpa3zoBareibHbIX opranm3anusx CIIO, peamusyromumx
00pa3oBaTeNbHYI0 TPOTPaMMy CpETHEero oOmIero oOpa3oBaHHs B TIpEleiIax OCBOCHHUS OCHOBHOU
npodeccuonanbHoi obpazoBarenbHoi nporpamMmel CITIO (OINIOIT CIIO) Ha Ga3ze OCHOBHOTO 0OIIETO
0o0pa3oBaHMs MpPHU TOATOTOBKE KBAIM(DUIIMPOBAHHBIX pAaOOUMX, CIYKAIIMX, CHEIMATMCTOB CPEIHETO
3BCHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit PI'OC cpemnero olmero oOpa3oBaHUS,
MPEIBABISEMBIX K CTPYKTYPE, COACPKAHUIO U Pe3yJIbTaTaM OCBOCHUS YICOHOUN AUCIUTUTHHBI «XUMHUS,
B COOTBETCTBUU C PexoMeHIalnusMu MO OpraHM3alUU TMOJTYYEeHHUs CPeJHEero odmiero oOpa3oBaHHS B
npezesiax 0OCBOSHUsI 00pa30BaTENbHBIX MPOTPAMM CPEIHETO MPo¢eCcCHOHAIBPHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO o00Imero ooOpa3oBaHus, ¢ ydeToM TpeOoBaHuii monoxkeHuss «O pa3paboTke padouymx
mporpaMM  00IeoOpa3oBaTeNbHBIX  y4EOHBIX ~ JUCHMIUIMH ~ OCHOBHOM  MpodecCHOHANbHOM

00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO MPOPECCHOHATHHOTO 00pa30BaHUM.

1.2 O0mas xapakrepucTuka 001eo0pa3oBarebHON yU4eOHO JUCHMIIIMHBI XUMHUS

XuMHs - 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHM, CBOMCTBAX M TNPEBPALICHHUSX,
3HaYeHUU XUMHUYECKUX BEIIECTB, MATEPHUAIOB U MPOLIECCOB B MPAKTUUECKOH 1EeATEIFHOCTH YEIOBEKa.

Coneprkanne o01eo0pa3oBaTeIbHON YIeOHON TUCITUTIIIMHBI «XHUMHs HAPaBJICHO HAa YCBOCHHUE
00Oy4alolMMUCS OCHOBHBIX IMOHSTHH, 3aKOHOB W TEOPUM XMMHHU; OBJIAJICHHE YMEHHUSIMH HaOII0IaTh
XUMUAYECKHE SIBICHUS, MPOBOIAUTH XUMHUYECKUH HKCHEPUMEHT, MPOU3BOIUTH pacyeTbl Ha OCHOBE
XUMHYECKHUX (OPMYJT BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUU.

B mpouecce u3ydeHus XUMHUM y OOy4YalOIIMXCS Pa3BUBAIOTCS IMO3HABATEIIbHBIE HHTEPECHl U
MHTEJJIEKTyallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MPUOOPETEHUH 3HAHUN MO XUMUU
B COOTBETCTBUU C BO3HUKAIOIIMMHU KU3HEHHBIMU MPOOIeMaMH, BOCIIUTHIBACTCS. OEPEKHOE OTHOIICHHS K
npupojie, TOHUMaHUE 3J0pPOBOrO 00pa3za JKWU3HU, HEOOXOAMMOCTH TMpPENyNpeKACHUS SBICHUM,
HAHOCSIIIUX BPE] 30POBBIO U OKpYyXkarolel cpene. OHM 0CBaWBAIOT MPUEMBI TPAMOTHOT0, O€30MaCHOTO
MCIOJIb30BaHUS XUMHUYECKHUX BEIECTB U MaTEPUAJIOB, IPUMEHSAEMBIX B OBITY, CEIbCKOM XO35HCTBE U Ha
MIPOU3BOJICTBE.

[Ipu CTpYKTypupOBaHHM COZEpKaHUS O00Ie00pa30BaTEIbHON YU4eOHON JUCHUIUIMHBL IS
po¢eCCHOHANBHBIX 00pa30BaTEIbHBIX OpTaHMU3aIUi, pPEeATM3YyIIMMUX 00pa30BaTEIbHYIO MPOTPAMMY

cpennero obmero obpazoanusi B mpenenax ocBoeHust OITOIT CIIO Ha 6Gaze OCHOBHOTO OOIIIETO
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o0pa3oBaHMsl, YIUTHIBAIACh 0OBEKTUBHAS PEAILHOCTH - HEOOIBINOH 00bEM 4acoB,

OTIYILIEHHBIX HA U3yYE€HUE XUMUU U CTPEMJICHHE MaKCUMaJIbHO COOTBETCTBOBATH UESIM Pa3BUBAIOIIETO
oOyyenus. [losToMy TeopeTHUecKHEe BOMPOCHI MAaKCHUMAalIbHO CMEIIEHBl K Hayaly HW3Y4YeHUs
IUCLUUIUIMHBL, C TEM YTOOBI MOCHEAYIOIUH (aKTUUYECKUH MaTephall paccMaTpUBAJICS Ha OCHOBE
W3YYEHHBIX TCOPHUIA.

Peanuzanusi NeAyKTUBHOTO MOAXOAAa K HM3YYEHUIO XHUMHUHU CIIOCOOCTBYET Pa3BUTHIO TaKHUX
JIOTHUYECKUX OTepaluii MBIIIICHHUS, KaK aHAJIU3 U CUHTE3, 0000IEHHEe U KOHKpETH3alus, CPaBHEHUE U
aHAJIOTHsI, CUCTEMAaTH3aIMs U KJIacCu(UKAIUS U Ap.

N3ydyenne xumuum B MNpo(ecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alUsAX, PEATU3YIOLIUX
00pa3oBaTeNbHYIO MPOTpaMMy CpeaHero odmiero oopasoBanus B npenenax ocBoenus OITOIT CITIO na
06a3e OCHOBHOro o00IIero oOpa30BaHUS, MMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT PO
npoeCCHOHATFHOTO 00pa3oBaHMs. DTO BBIPAXKAETCS B COACPKAHUM OOYyUEHHS, KOJMYECTBE YacoB,
BBIICTISIEMBIX Ha M3y4Y€HHUE OTACNbHBIX TEM MpOrpamMmbl, IIyOMHE HMX OCBOEHHUS OOydarolUMUcH,
o0beMe M XapakTepe MNPAKTUYECKUX 3aHSATHH, BUJAX BHEAyIUTOPHOM CaMOCTOSATEIbHOW pPabOThHI
CTY/ICHTOB.

IIpu ocBoenun mnpodeccuit CIIO u cnemmansHocTeir CIIO  comanabHO-3KOHOMUYECKOTO
npoduias npodeccuoHaTbHOTO 00pa3oBaHus XUMHS H3ydaercs Ha 0a3zoBom ypoBHe DPI'OC cpemnero
obmero oOpa3oBanmsi, mpu ocBoeHuu mnpodeccuit CIIO um cmenmansHocTet CIIO TexHHMUYECKOTro
npodpuis npodeccuoHaNbHOT0 00pa30BaHUS XMMHUsI M3ydaeTcsi Oosee yriyOJIeHHO Kak MpoQuibHas
ydeOHasi TUCHUTLINHA.

IIpu ocBoennn mnpodeccuit CIIO u cnenmanpHocTelt CIIO  conmMambHO-2KOHOMHYECKOTO
npoduis, cnenuanbHocTel CIIO rymanuTapHOoro npoduis paccMaTpyuBaeTCs] XUMHYECKUH KOMITOHEHT
COILIMAJIbHO-O)KOHOMHUYECKOTO0 ~ O0pa3oBaHMsl B  Ipelenax  M3ydyeHUs  y4yeOHOM  JAMCHUIUIMHBI
«EctecTBO3HaHMe» mpenmeTHoi obmact «EctectBenHble Hayku»y @OI'OC cpemnero oOrero
oOpa3oBaHus.

Creundurka u3ydyeHus: XMMHUHU MIPH OBJIAJACHUU NPO(ecCusIMU U CHEIUATBHOCTSIMU TEXHUYECKOTO
npopmis oTpakeHa B Kaxaoil Teme pasnena «ConepkaHue y4eOHOH AWUCIUILUIMHBD)Y B pyOpHKe
«ITpodunbHbie U MpohecCHOHATEHO 3HAYMMBbIE 3JIEMEHTHI COJIEPKAHUA». DTOT KOMIIOHEHT pealln3yercs
MPU UHIAUBUIYAIbHOW CaMOCTOSITEIBHOW padoTe oOydaromuxcsi (HamucaHuu pedepaToB, MOATOTOBKE
COO0OIIIeHUH, 3aIIUTE IPOEKTOB), B MpoLiecce Y4eOHOM AeATeIbHOCTH O] PyKOBOJICTBOM IPENO/IaBaTeNs
(BBIIOJTHEHUU XMMHYECKOTO 3KCIIEPUMEHTA - JJa0OPATOPHBIX OMBITOB M MPAKTUYECKUX PAOOT, PeLICHUN
MPAKTUK OPUEHTUPOBAHHBIX PACUETHBIX 337a4 U T.J.).

B comepxanuu y4eOHON  AHUCHUMIUIMHBI JJI  COLMAIBHO-3KOHOMHMYECKOTO  Tpoduiis
npodeccnoHabHO 3HAYUMBIA KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro CoJep>KaHue SBIAETCS

npoUILHO OPUEHTUPOBAHHBIM M HOCUT IPO(ECCHOHATBHO 3HAUUMBIN XapakTep.



B mpomecce m3yueHHs XMMHHM TEOPETHYECKHE CBEACHHUS IOMOIHSIOTCS IEMOHCTPAIMSIMH,
7a00paTOPHBIMHM ONBITAMH U NPAKTHUYECKUMH 3aHATHSAMM. 3HAUUTEIBHOE MECTO OTBOAUTCS
XUMHYECKOMY JKclepuMeHTy. OH OTKpbIBa€T BO3MOYKHOCTh (OPMHPOBATH y OOYHYaIOLIMXCS
CrHiellMaibHble MPEeIMETHbIE yYMEHHs: padoTaTh C BEIIECTBAMH, BBIIOJIHATH MPOCTHIE XUMHUYECKHUE
OTBITHI, YYUTh OE30MaCHOMY M JKOJIOTUYECKH TPaMOTHOMY OOpAIleHHI0 C BeEUIeCTBAMH,
MaTepHajaMM U IpoleccaMy B OBITY U Ha IPOM3BOJICTBE.

Jlns opraHu3aluy BHEAyJIUTOPHON CAaMOCTOSITEIbHOW pPalbOThl CTYAEHTOB, OBJIA/IEBAIOIIMX
npodeccussmu CIIO u cnenuanpHOcTsIME CIIO TEXHHYECKOTO M COLMAIBHO-3KOHOMUYECKOTO
npodwieil npodeccuoHanbHOrO 00pa3oBaHUs, TNPEACTABICH NPUMEPHBIH MepedeHb pedepaTtoB
(ToKJIaI0B), MHAUBUAYATbHBIX IPOEKTOB.

B mpouecce u3yueHus XHMMHUM BaXHO (OpPMHUPOBATh HH()POPMAIMOHHYIO KOMIIETEHTHOCTb
oOyyaromuxcs. [loaToMy npu opraHu3a caMOCTOSATENIEHOW pabOThl HEOOXOIMMO aKIEHTUPOBATh
BHUMaHME 00YYarolMXcsl Ha TIOMCKe MH(opMaIuu B cpecTBaXx MaccMenna, Miurepuere, yueOHOM U
CHeLMaNbHOM JIUTEpaType C COOTBETCTBYIOIUM O()OPMIIEHUEM U MIPEICTABICHUEM PE3YJIbTATOB.

N3yuenne oOmieoOpazoBaTenbHOW  yu4eOHOM  MUCHMIUIMHBI — «XHUMHS»  3aBEPIIACTCS
NoJBEICHUEM HTOroB B (opme udepeHIMpOBAaHHOTO 3adeTa WIM OJK3aMeHa B pPaMKax
IIPOMEXYTOUHOM arrecTanuu cTyaeHToB B nporecce ocBoeHus OIIOII CIIO ¢ nonyueHneM cpegHero
obmero oopazosanus (ITIIKPC, IITICC3.).

B mnporpammy BKJIIOUEHO CcOJEp’KaHHE, HANpaBICHHOE Ha (OPMUPOBAHHE Yy CTYICHTOB
KOMIIETCHIIN, HEOOXOAMMBIX [JJIsi KAueCTBEHHOTO OCBOEHHUS OCHOBHOH mpodeccroHalbHOM
oOpazoBatensHOil mporpammbl CIIO Ha 06a3e OCHOBHOTO OO0IIEro 0OOpa3oBaHUs C TOIyYECHUEM

cpemHero odmiero o0pa3oBaHus MPOrPaMMbI TOATOTOBKH crienancToB cpeanero 3seHa (IITICC3).

1.3 MecTo 001meo0pa3zoBaTe/ibHOM Y4eOHOM TUCHUIIMHBI XMMHUSA B y4eOHOM IJIaHe

B mpodeccnonanbHbIX 00pa30BaTENbHBIX OpraHU3alMIX, PEaTU3yIOIUX 00pa30BaTEIbHYIO
nmporpammy cpeaHero oomero oopaszoBanusi B npenenax ocBoeHus OIIOIT CIIO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, ydeOHas IUCHUIIMHA XHWMHS HM3y4aeTcs B 00IIeo0pa3oBaTEIbHOM IIHUKIIE
yueoHoro miaHa OIIOIT CITIO Ha 6a3e OCHOBHOTO 00ImIero 0Opa3oBaHUsSl C MOJTYYCHHEM CPEIHETrO
obmiero oopaszosanus (ITIICC3).

B yueOnpix mmanax IIIICC3 yueOHas aucuuiinHa XWMHS SBISIETCS y4€OHBIM IMPEAMETOM
obs3aTenpHOM mpeameTHo obmactu Xumuss GI'OC cpeanero oOmiero obpazoBanus, s npodeccuit
CIIO wmmu cneuumansHoctedt CIIO cooTBeTcTBYIOIIEro mpoduis mpodeccHoHaTbLHOrO 00pa3oBaHUs
YyeOHass OuUCHUIUIMHA XWUMHS SBISIETCS Y4eOHBIM IMPEIMETOM TI0 BBIOOpY U3 00s3aTenbHOU
npeametHoit  obmactu  «EctectBennble Haykm» @PI'OC cpemnero ofmero obpasoBanusa. B

npodeccnoHabHBIX 00pa30BaTEIbHBIX OPraHU3ALMIX, PEATH3YIOIIHUX 00pa30BaTEIbHYIO MPOTPAMMY



cpenHero obmero obpaszoBanus B mpenenax ocBoenwmst OIIOIT CIIO Ha 6aze OCHOBHOTO OOIIETO
oOpa3zoBaHms, ydeOHas AUCIUIUIMHA XHUMHS H3y4daeTcs B 00IIeoOpa3oBaTeIbHOM IHKJIE Y4eOHOTO
OIIOII CIIO nHa 6a3e 0OCHOBHOTO O0IIETro 00pa3oBaHUs C MOJIYYCHHEM CPEIHETO O0IIero o0pa3oBaHUS
(IITIKPC, IIICC3). B yuebnbix mranax [ITIKPC, HI1CC3 mecto y4eOHON NUCHUIUTMHBI XUMHS - B
cocTaBe 001Ie00pa3oBaTENbHBIX YUEOHBIX IUCIHIUIMH 1O BBIOOPY, (POPMHUPYEMBIX U3 00s3aTEIbHBIX
npeameTHeix obOsacteir PI'OC cpemnero ob6miero o6OpaszoBanus, it npodeccuit CIIO  wmm

cnernmansHocTeit CITO cooTBeTcTBYIOMIETO TTpOd It MPodhecCHOHATEHOTO 00pa30BaHMS

1.4 ®opMupoBaHHe JUYHOCTHBIX Pe3yJIbTATOB BOCIIUTATEJbHOI Pa00ThI 00y4aOIINXCH

JIP 1. Oco3Hnaromuii ce0s rpakJaHHHOM U 3alIUTHUKOM BEJIMKOW CTPaHBI.

JIP2.ITposiBnsironuii akTUBHYIO TPAKIAHCKYIO MO3ULIMIO, TEMOHCTPUPYIOIINI TPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPHITOCTH, SKOHOMHUYECKON aKTHBHOCTHU YYaCTBYIOIIHMI B
CTYJICHUYECKOM U TEPPUTOPUATHHOM CaMOYIPABICHWU, B TOM YHCJIE HA YCIOBHUSX JOOPOBOIHUECTBA,
MPOTYKTUBHO B3aWMOJICHCTBYIONINI U yUaCTBYIOIIHMH B IEITEIBHOCTH OOIECTBEHHBIX OPraHU3aIIdM.

JIP3.CoOmroaromuii HOpMbI TIPABOMOPSIIKA, CISAYIOMNUA HcaiaM TPaKJaHCKOro OOIIecTBa,
obecriedeHus Oe3omacHOCTH, MpaBa W cBoOoa TpakaaH Poccuu. JIOsSUIBHBIM K YCTaHOBKaM U
MPOSIBIICHUSM TIPEJCTaBUTENICH CYOKYNbTYp, OTIMYAOIIMA WX OT TPYII C JACCTPYKTHBHBIM U
JNE€BUAHTHBIM NOBEACHUEM. [[eMOHCTpHUPYIOIUI HENPUATUE U MPEAYITPEKIAAIONINN COLUATIBHO ONACHOE
MTOBEJICHUE OKPYKAOIIHX.

JIP4. TlposiBnsOmui U IEMOHCTPUPYIOIINM YBAaXKEHUE K JIIOJISIM TPY/Ja, OCO3HAIOIINMN [IEHHOCTh
cooctBeHHOoro Tpyna. Crpemsimuiics K (GoOpMHpOBaHMIO B CETEBOW cpele JHYHOCTHO U
npodeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIEAaN.

JIPS.JleMoHCTpUpYyIOIIMA NPUBEPKEHHOCTh K POAHON KyJIbType, MCTOPUYECKON MNaMATH Ha
ocHOBe mMoOBM K Poawne, pomHOMYy Hapony, Majiod pOAWHE, NMPHHATHIO TPAIUIIMOHHBIX IEHHOCTEH
MHOT'OHAIIMOHAJILHOTO Hapoja Poccun.

JIP6. IlposBismomuyii yBaXX€HHE K JIOJSIM CTApIIEro IMOKOJEHUS M TOTOBHOCTh K YYacCTHIO B
COLIMAIBHOMW MOJJIEPKKE U BOJOHTEPCKUX JBUKEHUSAX.

JIP7. Oco3Hamuil TPHOPUTETHYIO IIEHHOCTh JTMYHOCTH YEJIOBEKA; YBAXKAIOIINA COOCTBEHHYIO

Yy)KYI0 YHUKAJIbHOCTb B PA3JIMYHBIX CUTYalLlUsAX, BO BceX (popMax U BUAAX JEATEITLHOCTH.

JIPS. IIposBisitoniuii 1 IEMOHCTPUPYIOIINI YBaKEHUE K MTPEACTABUTENSAM PA3IMUHBIX
STHOKYJIBTYPHBIX, COLIMAIbHBIX, KOHPECCHOHATIBHBIX U UHBIX Ipymi. COnpUYacTHOCTh K COXPaHEHHUIO,
MPCYMHOXKCHUIO U TPAHCIISIIWUU KYJIbTYPHBIX Tpannunﬁ nu HeHHOCTGﬁ MHOT'OHAITMOHAJIBHOI'O
POCCUICKOr0 rocyapcrBa.

JIP9. Col6mroaronuii ¥ mporaralIupyoIui mpaBuiia 310pOBOro 1 0€30MacHOro oopasa
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KHU3HU, CIIOPTA; MIPEAYIPEKAAOIINN THOO0 MPEO0I0JICBAIOIINN 3aBUCUMOCTH OT allKOToJIs, Tabaka,
MCUXOAKTUBHBIX BEMIECTB, a3apTHBHIX UTP U T.1. COXpaHAIONIMN ICUXOJIOTHYECKYI0 YCTOMYMBOCTh B
CUTYaTHUBHO CJIOKHBIX UJIM CTPEMHUTEIIBHO MEHSIOIIUXCS CUTYalIUSIX.

JIP10. 3aboTsmuiics 0 3alIUTe OKPYKAIOIIEH Cpelibl, COOCTBEHHON U Uy>KOH 0€30IMacHOCTH, B M
grciie UG pPoBOi.

JIP11. IlposBrsroniuii yBa)KeHHE K ICTETHIECKUM IIEHHOCTSIM, 00J1aalouii OCHOBaMHU
ACTETUYECKOMN KYJIbTYPHI.

JIP12. [IpyHuMaromuii ceMeiiHble IEHHOCTH, TOTOBBIN K CO3AaHUIO CEMbU U BOCIIMTAHUIO JI€TEH;
JEMOHCTPUPYIOUTUHN HENPUATHE HACUIINS B CEMbE, YX0Ja OT POAUTENICKON OTBETCTBEHHOCTH, OTKa3a OT

OTHOIIICHUH CO CBOMMU JC€TbMHU U UX (1)I/IHaHCOBOFO COJCPpIKaHM.

1.5 Pe3yabTaThbl 0CBOCHHS 00111€00pPa30BATEIbHON y4eOHOH AUCHMIIMHBI XUMHUS

OcBoeHue copepkanus y9eOHON TUCITUTIIMHBI XUMHS, 00eCrIednBaeT

JOCTHKEHUECTYACHTaMHU CIIEYIOIINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

- c(OPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIM XUMUU B NMO3HAHUU SBJICHUI IPUPOJIbI, B GOPMUPOBAHUN MBIILICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOU ISl pelleHUs MPAaKTUYECKUX 3a1ad U
AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

- BIAJCHUE CUCTEMOM XMMUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAralolue MOHSITHS
(XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTpOHHAss 000J04YKa aToma, S-, p-, d-3JIEKTPOHHBIE OPOUTAI aTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTb, 3JI€KTPOOTPUIIATEIbHOCTbD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (YHKIMOHANbHAS TpyIIa, paauKal,
M30MEpHsl, U30MEPhl, TOMOJIOTUYECKUH PsIJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOI- U a30TcoAepKallne
COCIMHCHMS, OWOJOTHYECKH aKTHBHBIC BelIecTBa (YIJIEBOIBI, JKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJICKYJSIDHBIE COCJAMHEHUS, KPHUCTAIUIMYECKAash pEeLIeTKA, THUIIbI
XUMUYECKUX peakluil (OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE, 3K30-U HIHAOTEPMUUYECKUE, PEAKINU
MOHHOTO OOMEHa), pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIMUTHI, AJIEKTPOIUTUYECKAs UCCOLMALUS,
OKHUCJIUTEIb, BOCCTAHOBUTEH, CKOPOCTh XUMHUYECKOW pEaKIMu, XUMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUs XUMHUYECKOrO CTpoeHus opraHuyeckux BemiectB A.M. byrtnepoBa, Teopus
AJIEKTPOJIUTUYECKON AuccolManuy, nepuoanueckui 3axkoH .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, (DaKTOJIOTMYECKHUE CBEICHHS O CBOMCTBAX,
cocTaBe, MOJTYYEHHH W O€30MacCHOM HCIOJIb30BAHUU BaKHEMIIMX HEOPTaHMYECKUX U OPTaHMUYECKUX

BCIICCTB B 6I>ITy n HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA,



MeTanpeaMeTHBbIX:

- c(OpMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHbIE MPU3HAKK U B3aMMOCBS3b H3YUYEHHBIX
MOHSATUMN, IPUMEHATh COOTBETCTBYIOIIME MOHSTHS IPU OMUCAHUU CTPOCHUSI U CBOMCTB HEOPTaHUYECKUX
U OpPraHWYECKHX BELIECTB W HUX IMPEBPALICHUN; BBIABIATH B3aMMOCBSI3b XWMHUYECKMX 3HAHUHN C
MOHATUSAMM U NPEJCTABICHUSMHU IPYIrUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- chOpPMHUPOBAHHOCTh YMEHHH WCIOIH30BaTh HAMMEHOBAHUS XHUMHUYECKUX COCIUHCHHIA
MEKIYHAPOJHOTO COX03a TEOPETUUECKOW U MPUKIATHON XUMUU U TPUBHAJIBHBIE HA3BaHUS BaKHEUIINX
BEUIECTB (ITUJICH, alleTWIIEH, TIulepuH, heHou, GopMaibAeTrul, YKCyCHasl KUCIOTa, TIMIUH, YTapHbII
ra3, yIJIEKHCIbIM ras3, aMMUak, raiieHas H3BECTb, HETalleHas H3BECTb, NMHUTHhEBas cofa U JAPYTUX),
COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHCHUS XMUMHUYECKUX PEaKIUH,
OOBSICHSITh WX  CMBICH;  TOATBEPXKAATh  XapaKTepHbIE  XUMHYECKHE  CBOHCTBA  BEIICCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aIIUCAIMHU YPABHEHUN XUMUYECKUX PEAKIUN;

- c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJJICKHOCTh N3YUYEHHBIX HEOPraHMUECKUX U
OpraHMYEeCKUX BEIIECTB K OIpPEACIICHHBIM KJjlaccaM M TpYyIIaM COCIUHEHHUH, XapakTepU30BaTh X
COCTaB M BaKHEWIIME CBOMCTBA; OMpPENENSITh BUIbl XUMHUYECKHX CBsi3el (KOBaJEHTHasl, MOHHaf,
METaJlJIN4ecKasi, BOJOPOJHAs), THUIbl KPUCTAIMYECKUX PEIIETOK BEIIeCTB; KIACCU(PUIIUPOBATH
XUMHUYECKUE PEAKIINH;

- BJaJICHME OCHOBHBIMH METOJAaMU HAy4YHOrO TIIO3HAHUS BEIIECTB M XHUMHUYECKUX SIBICHUI
(HabnrofieHre, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

- cOPMUPOBAHHOCTh YMEHUH MPOBOAUTH PACUETHI M0 XUMUYECKUM (HOpMYyJIaM U ypaBHEHUSIM
XUMHUYECKUX pEeakIuil C HUCHOJIb30BaHUWEM (U3MUECKUX BEJIMYMH, XapaKTEPU3YIOIIMX BEIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJilbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
WCIIOb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS ISl MPUHATUS PELICHUNA B KOHKPETHBIX KU3HEHHBIX

CUTyalusX, CBA3aHHLIX C BCHICCTBAMU U UX ITPUMCHCHHUCM;

NpeaAMETHBIX:

- cOPpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBINOJHATH XHUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHusl OpraHuYeCKUX BEIIEeCTB NPU HArPEBAaHUU, MTOJIyYEHUE ITHUIICHA U U3yYEHHUE €ro CBOMCTB,
KayeCTBEHHBIC PEaKUUU Ha aIbJEeTUAbl, KpaXMal, YKCYCHYIO KHCIOTY; JACHATypauus OEJIKOB IpH
HarpeBaHuM, I[BETHbIE PEaKIMU OeJIKOB; MPOBOAUTH PEAKIMU HOHHOTO OOMEHa, OMpPENeNiTh Cpeay
BOJIHBIX PAacCTBOPOB, Ka4eCTBEHHBIC PEAKIUU Ha Cyiab(ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH
aMMOHWUS; pelnaTh YKCIIEPUMEHTANIbHBIE 3a/1a4u 110 TemaM "Metamwel" u "Hemeranmisl'") B COOTBETCTBUM
C TMpaBWIaMH TEXHUKA OC30MaCHOCTH TMpU OOpalieHuH ¢ BeHIeCTBAMHU U JIaOOpaTOPHBIM

000pyZI0BaHUEM; MPEJICTABIATh PE3YJIbTAThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHN
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COOTBETCTBYIOIIUX peaKiuii U (POpMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

- c(hOpPMUPOBAHHOCTh YMEHHUS aHAJIM3UPOBATH XMMHUYECKYIO HWH(OPMAIHIO, MMOTYyIaeMYIO
13 pa3HBIX UCTOYHHUKOB (CPEJCTB MaccoBOM MH(MOpMaIuu, ceth MIHTEpHET 1 npyrue);

- c(hOpMHUPOBAHHOCTh, yMEHUU COONIOATh MpaBWiIa OSKOJOTHYECKH IeJIecoo0pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOI AEATEIHLHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbSI M OKpY’Karolei
MIPUPOTHOM CpPEeIbl; YUUTHIBATh OMACHOCTH BO3/ICHCTBYSI HA JKUBBIE OPTaHU3MEI OIMIPE/ICIICHHBIX BEIIECTB,
MTOHUMAsI CMBICIT TTOKA3aTesl MPEACIbHOM TOMYCTUMOUW KOHIIEHTPALIUH;

- U1 00YYaroIIUXCSl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: CPOPMUPOBAHHOCTD
YMEHHS MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX TO3HAHMS BEUIECTB M XUMHUYECKHX
SIBIICHHI;

- JUIS CIIeTBIX U cIa00BUIAIINX 00y4aromuXcs: cPOPMUPOBAHHOCTh YMEHHUSI UCIIOIb30BATh

penbedHO TOUeuHyIo cucteMy obo3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.
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2. CTpyKTypa M coaep:KaHue y4eOHOH TMCHUILUIMHBI XUMUS

1. O0mas 1 HeopraHu4ecKast XUMUs

1.1. OCHOBHBIE TOHATHUA M 3aKOHBI XUMHU

OcHoBHble OHATHS XUMHH. BemectBo. AToM. Monekyna. XUMHUYECKHH 3J1EMEHT. AJIJIOTPOIIHSL.
[Ipocteie u cioxkHble BemiecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIM COCTAB BEIIECTB. XUMHUYECKHE
3HaKku U popmynbl. OTHOCUTENbHBIE aTOMHAs M MOJIeKyJsipHast Macchl. KomnuecTBo BeliecTsa.

OcHOBHBIE 3aKOHBI XUMHHM. CTexuoMeTpus. 3aKOH COXPaHEHHS MacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYpPBL. 3aKOH ABOTaipo U CIEJICTBUS U3 HETO.

PacueTHple 3a7aunm Ha HAXOXKJIECHHE OTHOCUTEIIBHOW MOJEKYJSIPHOW MAacCChl, ONPEICIICHHUE
MacCOBOM J0JIM XMMUYECKUX 3JIEMEHTOB B CJI0KHOM BelllecTBe. JleMoHcTpanuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mognenun MosleKyd MpPOCTBIX W CIOXKHBIX BellecTB (mapoctepkHeBble M CTroapTa—
bpurneba).

Kosnnekuust mpoCThIX U CIOXKHBIX BEILIECTB.

HexoTopsble BelecTBa KOJIMYECTBOM | MOJIb.

Mopenb MOSIPHOTO 00beMa ra3oB.

Annorponust ¢pochopa, KUCIOPOa, OJI0BA.

[IpodunbHbIe 1 TpodhecCHOHATEHO 3HAYMMBIE SJIEMEHTHI COAepKaHUs. AJUTOTPOIT

Hble MoaudUKanuu yriaeposa (anmmas, rpadur), Kucaopoaa (KHUCIOPOI, 030H), 0JIoBa (cepoe
u 6enoe 0510B0). [loHsITHE 0 XUMUYECKOM TEXHOIOIMH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Tlepmommueckuii 3akoH U [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB

JA.N.MenzeneeBa u CTpOEHHUE aTOMa

[Tepuonnueckuii 3axkon J.M.Menneneea. Otkpeitue JI.M.MenneneeBsim [lepronnueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke J{.M.Menneneena.

[Meproguueckast TabmuIa XUMHUYECKHMX DIEMEHTOB — rpaduueckoe OTOOpakeHUe
nepuoandeckoro 3akoHa. CTpyKTypa MEpUOAMYECKON TaOMUIIBI: TEpHOALl (Majbie U OOJIBINHE),
TpyNIbI (T1aBHAS U TOOOYHAs).

Crpoenue aroma u Ilepuoanueckuii 3axkon [[.M.MenneneeBa. AToOM — ClIOXHasi 4acTHIIA.
Snpo (MPOTOHBI M HEHTPOHBI) M 3JEKTPOHHAs oOojouka. M3otomel. CTpoeHHE 3IIEKTPOHHBIX
000JI0YEeK aTOMOB JIEMEHTOB MajbIX MeproJoB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aTOMOB JIEMEHTOB OOJIBIIIUX MEPUOIOB (MIEPEXOIHBIX AIeMeHTOB). [loHsTHE 00 OpOUTANISX. S-, P- H
d-opburtanu. DneKTpoHHBIE KOHPUTYpAITUU ATOMOB XUMHYECKHX JIEMEHTOB.

Cospemennas popmynuposka [lepuoguueckoro 3akona. 3Hauenue [lepuonuueckoro 3akoHa
u Ilepuonnueckoi cucTeMbl XUMUYECKUX 31eMeHTOB [I.1.MenpeneeBa nis pa3BUTHSA HAyKU U

MOHUMaHUS XUMHUUECKOM KapTUHBI MHUpa.
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JeMoHcTpanyuun

Paznmuunbie hopmel [leprnonanueckoii cucteMbl XuMuieckux 3meMenToB JI.11.Mennaeneena.

JunaMuueckue TaOauIbl 71 MoaenupoBaHus [lepuoanueckoi CHCTEMBI.

DnexTpu3anus Tel U UX B3aUMOJACHCTBHE.

JlaGopaTOpHBIii OMBIT

MonenupoBanue noctpoeHus [lepuoanaeckoil TaOIUITBI XUMUYECKUX DJIIEMEHTOB.

[IpodunpHbIe U TPOGECCHOHATHHO 3HAYUMBIC AIIEMEHTHI COAICp)KaHus. PalnoakTHBHOCTD.

I/ICHOHB3OBaHI/Ie paI[I/IOEIKTI/IBHBIX M30TOITIOB B TCXHUYCCKUX LICIIAX. PGHTFGHOBCKOG
HBHYqGHHG 1 €TI0 UCIIOJIB30BAHUEC B TCXHUKEC U MCAUIINHE. MO,Z[G.HI/IpOBaHI/IG KaK METO
MIPOTHO3UPOBAHUS CUTYaIlMX HA TTPOU3BOJICTRBE.

1.3. CtpoeHue BeliecTa

Wonnas xumuyeckast cBs3b. KaTnoHsl, X o0pa3oBaHHe M3 aTOMOB B pe3yjbTare Impolecca
OKHCIIeHUs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe mpolecca BoccTaHoBIeHUs. MonHas
CBA3b KakK CBA3b MEXJy KAaTHOHAMM M AHMOHAMM 3a CYET JJIEKTPOCTATUYECKOI'O MPUTSHKEHUS.
Knaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsna, HAIWYUIO THAPATHON 0005104ku. MoHHBIE
KpUCTaJIIIM4ecKHe pemeTkd. CBONWCTBA BEUIECTB ¢ HOHHBIM THUIIOM KPUCTAIMYECKON PELIETKH.

KoBanenTHast xumuueckasi CBsi3b. MexaHu3M 00pa30BaHUsI KOBAJIEHTHOM CBsI3U (OOMEHHBIN
U JOHOPHO-aKUENTOPHBIN). NEeKTpooTpHUIaTeNbHOCTh. KoBajleHTHBIE MOJIspHAs M HEMOJspHas
cBaA3u. KpaTHOCTh KOBaJ€HTHOU CBs3U. MOJNEKYJISpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEIICTKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMHA ¥ @TOMHBIMHU KPUCTAJUIMYECKUMU PELIETKAMHU.

Mertannuueckast CBsA3b. MeTauiMueckas KpHUCTAUIMYECKass pEIIeTKa M MeTalJIMdecKast
XUMHUYecKas CBs3b. PrU3nuecKkue CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHMSI BEUIECTB U BOJOPOAHAs CBsI3b. TBepaoe, KUIKOE U Ta3000pazHOe
cocTostHUS BenlecTB. Ilepexos BelecTBa U3 OJHOrO arperaTHOro COCTOsIHUS B ipyroe. Bogoponnas
CBSI3b.

Yuctele BemectBa U cMmecH. [loHAaTtne o cMecu BemecTB. ['OMOreHHbIE M reTE€pOreHHbIE
cmecu. CocrtaB cmeceii: oObeMHass M MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBas O
IIPUMECEH.

Hucnepcupie cuctembl. lloHsTHe o gucnepcHoi cucreme. JlucnepcHas ¢daza u
nucnepcuonHast cpefa. Kmaccudukanus aucnepcHsix cucteM. [IoHSATHE O KOJUIOMIHBIX CHCTEMaXx.
JeMoHcTpauuun

Mogenb KpUCTAININYECKON PELIETKH XJIOpUIa HATPHsL.

O06pa31pl MUHEPAJIOB ¢ MOHHOM KPUCTANTHYECKOM PEeIIeTKON: KalblIUTa, FaTuTa.

Mopenu KpUCTAUTMYECKUX PEIIETOK «CyXoro jpaa» (WM #oma), anmMasa, rpadura (vim

KBapIa).

12



[TpuGops! Ha KUAKUX KpPUCTAILIAX.

OO0pa3ibl pa3IUYHBIX AUCIIEPCHBIX CUCTEM: SMYJIbCHUH, CYCIIEH3WH, a’dpo30Jied, reied u
30J1€1.

Koarymsmus.

Cunepesuc.

Oddext Tunnmans.

JlaGopaTopHbIE OTBITHI

[IpuroroBnenue cycreH3uu KapOoHaTa KaJbIHs B BOJIE.

[losnydyeHne sMyabCUM MOTOPHOT'O Macia.

O3HaKkOMJIEHUE CO CBOWCTBAMM JIUCIIEPCHBIX CHUCTEM.

[TpodunpHbIe 1 podecCHOoHaTbLHO 3HAYMMbIE AJIEMEHTHI coaepkanusd. [Tonsp

HOCTb CBSI3W U MNOJSIpHOCTb  MoJekyiabl. KonpeHcamus. Tekyuects. Bosroska.
Kpucrannuzamus. CyOnumarus u gecyonumarius. AHOManu (pU3HUECKUX CBOMCTB BOAbL. JKujkue
KpucTayibl. MuHepasbl U TOpHbIE MOPO/IBI KaK MPUPOIHBIE CMECH. DMYIbCUH U CyCIIeH3UU. 30111 (B
TOM YHciie adpo3onn) u renu. Koarymsmus. Cunepesuc.

1.4. Boga. PacTBopbl. DJIEKTpONIUTHYECKAS JUCCOLIUALIIS

Bopna. PactBopel. PactBopenue. Boma kak pactBopurenb. PacTBOpUMOCTH  BEILECTB.
HacepiienHple, HEHACBIILIEHHBIE, MEPECHIIIEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPHUMOCTH Ta30B,
KHUJKOCTEH U TBEPBIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBast 10J11 pacCTBOPEHHOI'O BELIECTBA.

ONEKTPOIUTHYECKAs IUCCOLMALNS. DJIEKTPOJIUTHI U HEIIEKTPOUTHL. DJIEKTPOIUTHUECKAS
nucconuanus. MexaHu3Mbl 3JEKTPOJIMTUYECKON TUCCOLMALMN JJIsl BEMIECTB C Pa3INYHbIMU TUIIAMU
XUMHYECKOM CBSI3U. [ MApaTUpOBaHHbBIE U HETUAPATUPOBAHHBIE HOHBI. CTEMEHb ANEKTPOIUTUYECKOM
mucconnanui.  CunmpHble W chnabble  9eKTponauThl.  OCHOBHBIE — TOJNIOKEHHUS — TEOPUHU
ANEKTPOIUTUYECKON qucconuanui. KucioTsl, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

JeMoHcTpanu

PacTBOpUMOCTB BEHIECTB B BOJE.

CobupaHue ra30B METOJIOM BBITECHEHHS BOJIBI.

PactBOpeHue B BOJie CEPHOM KUCIIOTHI U COJIEH aMMOHUS.

OO6pa3iibl KPUCTATIIOTHAPATOB.

N3roroBieHne rurcoBoi NOBS3KH.

HcnpiTanne pacTBOPOB 3JIEKTPOIMTOB U HEAJIEKTPOIUTOB HA IIPEAMET TUCCOLMALINN.

3aBUCHUMOCTb CTENEHM D3JIEKTPOJIUTHUECKON AMCCOLMALMM YKCYCHOM KHCIOTBI  OT
pas0aBiieHHs pacTBOpa.

ﬂBI/I}KeHI/IC OKpalI€HHBIX NOHOB B 3JICKTPUUYCCKOM II0JIC.
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IIpuroroBieHne xKeCTKON BOJBI U YCTPAHEHUE €€ JKECTKOCTH.
HNoHuTHI.
OO6pa3upl MUHEpaIbHBIX BOJ pa3MYHOro Ha3HadeHwus. [IpakTuueckoe 3anaTue
IIpurorosieHue pacTBOpa 3aJaHHOU KOHLICHTPALIUH.
[IpodunbHbie U MpodeccHoHANBHO 3HAYMMBIE 3JIEMEHTHI cojiepkanus. Pac
TBOpEHHUE KaK GU3UKO-XUMHUECKHUH Tporiecc. TermnoBbie 23 (HEeKThI Mpu pacCTBOPECHUH.
Kpucramnorunpatel. Pemenue 3a1a4 Ha MacCOBYIO JIOJIKO PaCTBOPEHHOTO BeniecTna. [[puMenenue
BOJIbI B TEXHUYECKUX LEIsIX. JKeCTKOCTh BOJBI M CIIOCOOBI €e ycTpaHeHHs. MUHepalbHbIEe BOJIBI.

1.5. Knaccudukanus HeopraHHUECKUX COSIMHEHUH U UX CBOMCTBA

Kucnotsl u ux cBoiicTBa. KHCIOTHI KaK AJIEKTPOIUTHI, UX KIACCU(PUKALIUS IO pa3

JUYHBIM TNpU3HAKaM. XUMHUYECKUE CBOMCTBA KHUCIJIOT B CBETE€ TEOPUM IJIEKTPOIUTUUYECKOU
nuccorranuu. OcoOEHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOW KHCIIOT C
MeTasmaMu. OCHOBHBIE CITOCOOBI MOJTYYEHUS KHUCIOTHI.

OcHoBanusi u ux cBoicTBa. OCHOBaHUS KaK DJJIGKTPOJIUTHI, WX KiIacCH(PUKAIUSA TI0
pa3IMYHBIM IIpU3HaKaM. XUMUYECKHE CBOMCTBA OCHOBAHUHN B CBETE TEOPUU IJIEKTPOJIUTUYECKON
nucconuanuu. Pa3noxkeHne HEpacTBOPUMEBIX B BojAe OCHOBaHWN. OCHOBHBIE CIIOCOOBI MOJYYEHUS
OCHOBaHMM.

Comu n ux cBoiictBa. Conm Kak 3eKTpouThl. CoJNM CpeIHHE, KHUCIbIE W OCHOBHBIE.
XUMHUYECKHE CBOMCTBAa COJIE B CBETE TEOPHM DIIEKTPONUTHYECKOH auccounanuu. CrnocoOsl
IIOJIyYEHUS COJICH.

I'maponus coneil.

Okcuapl u ux cBoiicTBa. ConeoOpasyromue u HecojieoOpasyromue oKcuabl. OCHOBHBIC,
aMmpOoTepHbIE U KHUCJIOTHBIC OKCHJBI. 3aBUCUMOCTH XapakTepa OKCHIA OT CTEMEHU OKHCIICHUS
o0pa3yrolero ero Metayia. XUMHYECKHE CBOMCTBA OKCUIO0B. [lorydeHrne oKCHIoB.

JeMoHcTpanu

B3aumoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIaMU.

I'openue gocdopa u pacTBoOpeHHE TPOAYKTa TOPEHUS B BOJIE.

[Tonmyyenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHIA.

HeoOpatumplii ruaponn3 Kapouaa KaabIusl.

OOpaTuMBbIiA TUAPOIU3 COJICH PA3TUYHOTO THIIA.

JlaGopaTopHBIE OTIBITHI

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPAMH.

BzaumopeicTBue METaIIoOB ¢ KUCIOTAMMU.

BzaumopeincTBue KUCIOT ¢ OKCUAAMU METAJUIOB.

BzauMoaericTBre KUCIOT C OCHOBAaHUSIMM.
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B3aumopaeicTBue KUCIOT € CONSIMU.

HcnbiTanue pacTBOPOB HIEIOUYEH HHIUKATOPAMM.

BzauMopeiicTBre n1eouen ¢ COISIMU.

Pa3noxeHne HepaCTBOPUMBIX OCHOBAHU.

B3anmopeicTBue coiieil ¢ MmeTasiaMu.

B3anmoaeiicTBue colieil Apyr ¢ Apyrom.

[M'uaponus coneit pa3nuyHOTO THMA.

[TpoduibHbIe U TpodecCHoHANTBHO 3HAYMMBbIE AIEMEHTHI coaepkanus. [Ipasu

7a pa30aBieHUsl CepHOM KHUCIOTHL. Vcnoiap30BaHHWE CEPHOM KHUCIOTHI B MPOMBIIIJICHHOCTH.
Enkne memoun, MX HMCHOJIB30BaHWE B IMPOMBIIUIEHHOCTH. l'alleHas W HeramieHas W3BeCTb, HUX
MPUMEHEHHE B CTPOUTENLCTBE. [ UIlc U anedacTp, TUIICOBAHHUE.

ITonstue o pH pactBopa. KucnorHas, menounasi, HeMTpajibHas cpesia paCTBOPOB.

1.6. XUMHYECKHE PEAKIIHHI

Knaccupukanus xumuueckux peakuui. Peaknuu coequHEHUs, pa3ioXeHUus, 3aMelleHus,
obmena. Karamutnueckue peakiuu. OOpaTuMble W HeoOpaTUMBbIE peaknuH. [ OMOTEHHBIE |
reTepPOreHHBbIC PEaKIMHU. DK30TePMHUYECKHE M JHJIOTepMHUYECKHE peakiuu. TeroBoil 3¢ddexr
XUMUYECKHUX peakUui. TepMOXUMHUUECKUE YPAaBHECHHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu. CreneHp okuciaeHus. OKHCIUTENs U
BOCCTaHOBJIEHHE. BoccTaHOBUTENND U OKHMCIEHHE. MeTos JIeKTpOHHOro OanaHca i COCTaBIECHUs
YpaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

CxopocTb XxuMudeckux peakuuid. IIoHATHE 0 CKOPOCTH XMMHUYECKUX peakiuil. 3aBUCUMOCTh
CKOPOCTH XUMMUYECKUX PEAKLUN OT pa3iMyHbIX (PAaKTOPOB: MPUPOIBI PEarnpyroOLIMX BELIECTB, MX
KOHLIEHTPALlUHU, TEMIIEPATYpPbl, IOBEPXHOCTH CONIPUKOCHOBEHUS U MCIIOIb30BaHMS KaTaIN3aTOPOB.

OOpatuMocTh XUMHUYECKUX peakuuidl. OOpaTUMble U HeoOpaTHMbIe peakluu. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

JeMoHcTpanuun

ITpuMepbl HEOOPATUMBIX peakIuil, UAYIUX ¢ 00pa30BaHUEM OCAJIKa, ra3a UM BOIbI.

3aBUCUMOCTb CKOPOCTH peaKLUU OT IPUPO/IbI pEarupyoIINX BEIIECTB.

B3aumopneiicTBie pacTBOPOB CEpHOM KHCIOTHI C pPAacTBOpaMH THOCYJIb(paTa HATPH
Pa3IMYHON KOHLICHTPALMK U TEMIIEPATYPBHI.

Monenps KUnSIero Ciaosl.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peakIuy OT MPHUCYTCTBHUS KaTalu3aTopa Ha MpHUMepe
pa3oKeHUst IEPOKCUAA BOJIOPOJIA C IOMOIIBIO TUOKCH 1A MAapTaHIla U KaTalasbl.

Mogens anekTponusepa.

MOI[CJ'II) 3HCKTpOJIH3HOI>i BAaHHBbI JJI MMOJIYYCHHUA aTFOMHUHUA.
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Monenbs KOJIOHHBI CHHTE3a aMmMuaka. JIabopaTopHbIe OTBITHI

Peakuus 3amenienuss Meau sKee30M B pacTBOPE MEAHOTO KyIopoca.

Peakuuu, nuaynue ¢ oOpazoBaHHUEM OCa/IKa, ra3a UIH BOJBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJECHCTBUS COJSIHOM KHUCJIOTHI C METaUIAMH OT MX MPHUPOIBI.

3aBUCHUMOCTb CKOPOCTH B3aUMOJICHCTBUSI LIMHKA C COJITHOW KHCIIOTOM OT €€ KOHIEHTpAaIUH.

3aBUCHMOCTh CKOpOCcTH B3ammojencTBusi okcuaa meau (II) ¢ cepHoit kucinotoit oT
TEMIIEPaTypBl.

[MpodunsHbie 1 TpOhecCHOHATHFHO 3HAYNMBIC AIEMEHTHI coaepxkanus. [ToHs

THE 00 3JEKTPOIH3e. DIEKTPOIU3 PACILIABOB. DIEKTPOIU3 PACTBOPOB. DIEKTPOIUTUUECKOE
nonyyeHue  amoMmuHus.  [IpakThdeckoe  npuUMEHEHME  3JeKTposn3a.  [‘anbBaHOIUIACTHKA.
l"anpBanocterus. PaguaupoBaHue 1IBETHBIX METAJIIOB.

Karanus. 'omorennslie u rereporennsie karanuzatopsl. [Ipomoropsl. Katanutuueckue sipi.
NHruburopsl.

[Ipon3BoaCTBO aMMuaKka: CbIpbe, anmnaparypa, Hay4Hble IPUHIINIIBL.

1.7. Mertayasl 1 HEMETAILIBI

Mertamibel. OCOOEHHOCTH CTPOSHHS aTOMOB U KpHCTaIoB. PU3NYECKHE CBOMCTBA METAJIIOB.
Knaccudukanmss MeTa/ioB 1O pa3IMUHBIM  TIpu3HakaM. XUMHUYECKHE CBOWMCTBA METAJIJIOB.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIIOB. MeTamnoTepmus.

OO6mue crocoObl monydeHus meramwioB. [lonstre o Metamnyprum. [lupomeramryprus,
TUAPOMETAIUTYPrUsl U dNeKTpoMeTauyprusi. CriaBbl YEpHbBIE U IIBETHHIE.

Hemeramnpel. OcoOeHHOCTH CTpoeHHs aTroMoB. Hemeramiasl — TIpOCThIE BEIIECTBA.
3aBUCHMOCTbH CBOMCTB IraJIOT€HOB OT UX ITOJIOKEHUS B MEPUOANYECKOM cucteMe. OKUCIUTEIbHBIE U
BOCCTAHOBUTEJBHBIE CBOMCTBA HEMETAUVIOB B 3aBUCUMOCTH OT HUX TMOJOXEHHUS B Psay
3IEKTPOOTPULIATEIHLHOCTH.

JeMoHcTpauuun

Kommeknust MeTanios.

B3aumopeiictBue MetannoB ¢ HeMeTauiamu (okene3a, IIMHKA M aJIIOMUHUS C CEpoH,
AITIOMHUHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHUE KeEJe3a B XJIOPE).

I'openue metannos.

AJIFOMUHOTEPMHUSI.

Konnexkuust Hemetanmos. ['openue HemeramwioB (cepsl, pochopa, yris). BeitecHeHue MmeHee

AKTUBHBIX TAJIOTCHOB U3 PACTBOPOB UX coJjel 00Jiee aKTUBHLIMHU T'aJIOTEHAMH.

Mopeinb NpOMBILIIIEHHON YCTAHOBKY JUIsl IIPOU3BOJICTBA CEPHOM KHUCIIOTEL. Mozenb neuu s
o0kura M3BeCTHsKa. KoJUleKunu mpoayKIUil CHIMKATHOM HPOMBIINIICHHOCTH (CTekina, ¢apdopa,

(dasHCa, IeMEeHTa pa3InYHbIX MapOK U Jp.).
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JlaGopaTopHbI€ OIBITHI

3akajika U OTITYCK CTaJIH.

O3HakOMJIEHHE CO CTPYKTypamu ceporo u Oernoro yyryHa. Pacmo3naBanue pyJ >keresa.
IIpakTrueckue 3aHATUA

[Tonydenue, coOnpanue U pacro3HaBaHUE Ta30B.

Pemrenne skcnepruMeHTaAIbHBIX 3aa4.

[Ipodunpubie 1 mpodeccuoHaTbHO 3HAYUMBIE AIEMEHTHI coaepxanus. Kop-

pO3Us METAJUIOB: XUMHUUYECKash U SJEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTU KOPPO3UHU OT
yCIOBUH OKpykaromei cpensl. Knaccudukanus KOppo3ud METAIOB MO Pa3IUYHBIM PU3HAKAM.
Crioco0sl 3alUThl METAIIIOB OT KOPPO3HH.

[Ipon3BOACTBO UyryHa U CTAJIH.

[Tonyyenue HemeTaNIOB (PAaKLIMOHHOM MEPErOHKON KHMIKOTO BO3JyXa M DJIEKTPOJIN30M
PacTBOPOB WJIM PACILIABOB 3JIEKTPOJIUTOB.

CunukatrHasi IPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEPHOM KUCIOTHI.

2. Oprannyeckasi XUMHs

2.1. OCHOBHBIE TMOHATHUS OPraHUYECKOW XUMHUU M TEOPHUS CTPOEHUS OPTraHUYECKUX
COEMHEHHI

[Ipenmer opranuwyeckoil xumuu. IIpuponHbie, HUCKYCCTBEHHBIE U CHHTETUYECKHUE
opraHuyeckue Bemectsa. CpaBHEHUE OPraHUYECKHUX BELIECTB C HEOPraHUYECKUMH.

BanentHocTs. XUMHYECKOE CTPOEHUE KaK MOPAIOK COCIUHEHHS aTOMOB B MOJIEKYJIBI IO
BaJICHTHOCTH.

Teopust cTpoeHusi opraHudeckux coenuHeHud A.M.bytinepoBa. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUUYECKOTo cTpoeHus. Mzomepus u nzomepbl. XumMuueckue GopmMysbl U MOAEIN MOJIEKYJTT
B OPraHUYECKON XUMUH.

Knaccudukanus opranumdeckux BemecTB. Kiaccudukanus BemECTB IO  CTPOSHUIO
YIJIEPOAHOTO CKelleTa W HaTu4uio (YHKIUMOHAJIBHBIX Ipynm. ['omornorm u romonorus. Hauama
HoMenkatypsl [UPAC.

Knaccudpukanus peaknuii B OpraHMYeCKOM XWMUU. Peakiuu  MpUCOCTUHEHUS
(rumpupoBaHUs, TaJIOT€HUPOBAHMS, THAPOTAIOTeHUPOBAHUS, TUpaTaluu). Peakiuu OTIIeTrIeHHs
(merumpupoBaHus, IETUAPOTATOTeHUPOBAHUS, IerHpaTauun). Peakiuu 3ameieHus.

Peakuuu nzomepuzanuu. JlemoHcTpanuu

Mopenu MONEeKyJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTUHEHHI.

KauecTBeHHOE OOHapyeHHE yriepoja, BOAOPOJa M XJOopa B MOJEKYJIaX OPraHUYEeCKHX
COETUHEHU.

JlaGopaTopHbIii OTIBIT
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N3roroBnenue Moaenen MOJIEKYJ OPraHMYECKUX BEIIECTB.

[TpodunasHbIe 1 TpodeccHoHANTBHO 3HAYMMBIC AJIEMEHTHI cofiepkanus. [lonaTue o cydcTpaTe
n peareHTe. Peaknum OKHUCIEHMS W BOCCTAHOBIIEHMS OpraHM4yeckux BemiecTB. (CpaBHEHUE
KJacCU(UKALUU COCJUHEHUN W KiacCU(UKALUU peakuuid B HEOPraHWYeCKOW M OpraHMYecKou
XUMHUHU.

2.2. YrieBogopoJbl U UX MPUPOIHBIE HCTOYHUKHU

AnkaHbl. AJKaHbl: TOMOJIOTHYECKHUH psijl, U30MEPHSI U HOMEHKIIATypa aJIKaHOB.

XUMUYeCKHe CBOMCTBAa ajKaHOB (MeTaHa, 0JTaHa): TOpEHHE, 3aMellleHue, pa3JokKeHHe,
neruapupoBanue. [[pumeHeHne alkaHOB HA OCHOBE CBOMCTB.

AJKeHBl. OTWIEH, €ro TMoJiyueHue (JIeruapupoBaHUEM JTaHa, JeNoJIMMepU3anueit
noJIATHIIEHA). 'oMostornyeckuil psij, M30MepHs, HOMEHKJIaTypa ajJKeHOB. XMMHUUYECKUE CBOWCTBA
STWJICHA: TOpPEHHE, KauyeCTBEHHBIE peakiuu (oOeciBeyrMBaHUEe OpOMHON BOJBI W pacTBOpa
NepMaHraHaTa Kajius), Tuparanus, noiumepusanus. [IpuMenenue sTuneHa Ha OCHOBE CBOMCTB.

Juensl n kayuyku. [IoHsATHE O AMEHaX Kak yrieBOAOPOAAax C ABYMs JBOMHBIMHU CBS3SIMHU.
ComnpsikeHHBIE JHEHbl. XUMHUYECKHME CBOMCTBa OyTaaueHa-1,3 u wu3ompeHa: obOeclBeYHBaHUE
OpOMHOI1 BO/IBI U OJIMMEpH3alMs B Kayuyku. HaTypanbHbIi 1 CHHTeTHYECKHE Kaydyku. Pe3nHa.

AnkuHBL. AneTWwieH. XHWMHYECKHE CBONCTBAa alleTWJICHA: TOPEHHE, OO0eCIBeUNBaHHUE
OpOMHOI BOJIbI, MPUCOETUHEHUI XJI0POBOAOpOIa U ruaparanus. [[puMeHneHue aleTuaeHa Ha OCHOBE
CBOMCTB. MexKitaccoBas H30MEpHsl C AJIKaIUCHAMMU.

Apenbl. benzon. XwuMmudeckue CBOWCTBa O€H3071a: TOpPEHHME, PEAKIUH 3aMEIICHUS
(ramorenupoBanue, HUTpoBaHue). [I[puMeHeHne 6eH30J1a Ha OCHOBE CBOWCTB.

[IpupoaHbie UCTOYHUKH YriaeBo0poaoB. [Ipupoanblii ra3: cocTaB, IPUMEHEHHUE B Ka4€CTBE

TOIUJIUBA.

Hedts. CoctaB u nepepadbotka Hedru. [leperonka neptu. Heprenpoaykrel. JleMoncTpanuu

['openune MeraHa, FTUIIEHA, allETUIICHA.

OTtHoleHNe MeTaHa, 3TUJIEHA, aleTHIeHa U OeH30Jla K pacTBOpaM IepMaHraHaTa Kajlus U
OpoMHOH BoOJIE.

[Tony4yenue sTuieHa peaknuen AerupaTalyuy 3TaHoa, aleTUIIeHa — THAPOJIM30M KapOuia
KaJIbLIUSL.

PasnoxkeHne Kkaydyka TIIpM HarpeBaHWW, UCIBITAHUE NPOAYKTOB PAa3jIOKEHHUS Ha
HENPEIENbHOCTD.

Konnekuust o6pazioB Hehtn u HedrenpoayktoB. Komneknus «KaMeHHBIH yroiab u
MPOAYKIUS KOKCOXUMUYECKOTO MPOU3BOCTBaY. JIabopaTopHbIE OIBITHI

O3HakoMJIeHHE ¢ KOJUIeKLMel 00pa3oB He(TH U POILYKTOB ee MepepadoTKH.

O3HakoOMIJICHHE C KOJJIEKIIMEH KaydyKOB U 00pa3IiaMu U3JIeTTUi U3 PE3UHBI.
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[MpodunsHbie 1 TPOhecCHOHATHFHO 3HAYMMBIC AIEMEHTHI coaepxkanus. [IpaBuio
B.B.MapkoBuukoBa. Krnaccubukanus u Ha3HaueHHe KaydykoB. Kiaccudukamms u
HazHauYeHUe pe3uH. BynkaHuszanus kaydyka.

[lonydenue ameruieHa MTUPOJIM3OM MeTaHAa U KapOWAHBIM  crmocoOom. Peaxius
MoJIMMEpPU3aLUK BUHMWIXJI0opU/Ia. [ToMMBUHUIXIIOpU U €T0 TpUMEHeHue. TpuMepu3aius aneTuieHa
B OCH30JI.

[Tonsitue 00 skcTpakiuu. BoccTraHoBiieHHe HUTPOOCH30JIa B aHWJIUH. | OMOJIOTHYECKUN PsT
apeHoB. Tomyou. HurpoBanue Tosryomna. Tporui.

OcHOBHBIE HAMPABJICHHS MPOMBIIIICHHON MepepadOTKH MPUPOIHOTO Ta3a.

[TonyTHbIi HeTSIHOM ra3, ero nmepepadoTKa.

[Tporieccsl mpoMBIILIEHHON TepepadoTKu HepTH: KpeKUuHT, puopMuUHT. OKTAaHOBOE YHCIIO
OCH3MHOB U [IETAHOBOE YHCJIO JU3EIHHOTO TOILTUBA.

Kokcoxumuueckoe npou3BOACTBO U €0 MPOTyKIUS.

2.3. Kucnopoacoaepxaniye OpraHM4eckue CoOeIMHEHU

Crouptel.  Ilomyuenue »sTaHona OpoKEHHMEM TUIIOKO3BI W TUApaTallvedl  dTHIICHA.
I'unpokcunpHas rpynna kak ¢yHKIuoHanbHas. [loHATHE O MpenenbHBIX OJHOATOMHBIX CHHPTaX.
XUMUYECKHE CBOMCTBA 3TaHOJIA: B3aWMOJCUCTBUE C HATPUEM, OOpa30BaHME MPOCTBHIX U CIIOXKHBIX
3pUpOB, OKUCIEHUE B aibaerui. lIpuMeHeHue 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJM3M, €ro
MIOCJIEACTBUS 111 OPTaHNU3Ma YEJIOBEKA U MPEAYIPEXKICHUE.

['mueprH Kak MNpeacTaBUTENb MHOIOATOMHBIX CHUpPTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBIE cIUPTHI. [[prMeHenune rinnepuHa.

@ecnon. dusznyeckrue W XUMHUYECKHE CBOWcTBa (eHona. BzanuMHoe BiIMsSHHE aTOMOB B
MOJIEKyJie ()eHOJIa: B3aUMOJEHCTBHE C THIPOKCHIOM HATpHUs U a30THOHM kucinoroil. IIpumenenue
(heHoa Ha OCHOBE CBOMCTB.

Anpperuabl. llonatue o0 anpaermpax. AublIerujgHas rpynmna kKak (QyHKIHOHaJIbHAS.
dopMalIbIETUT U €r0 CBOMCTBA: OKHUCIEHUE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTaHOBJIEHUE B
COOTBETCTBYIOIUN cnupT. [losydyeHne anbAeruioB OKUCIEHHEM COOTBETCTBYIOLIMX CIHPTOB.
[Ipumenenne popmanbaeruia Ha OCHOBE €T0 CBOMCTB.

Kap6onogsie kucnotsl. [lonstre o kapOoHOBBIX KHucToTax. KapOokcuapHas rpyma Kak
¢dbyHkunoHanbHast. ['oMonornyeckuii psii npeaenbHbIX 0HOOCHOBHBIX KApOOHOBBIX KHCIIOT.
[Tony4yenne kapOOHOBBIX KHCIOT OKHCICHUEM allbJACTHI0B. XUMUYECKUE CBOMCTBA YKCYCHON
KHCIIOTBI: OOIIIME CBOMCTBA C MUHEPAJIbHBIMH KUCIOTaMH U peakius srepudukannu. [lpumenenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BhICIIME KUPHBIE KUCIOTHI HAa TPUMEPE MATbMUTUHOBOU 1
CTE€apUHOBOM.

Croxuble 3¢upsl 1 xupbl. [lonyueHne ciaoxKHbIX 3PUPOB peakiuei STepuPpUKaINH.
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Crnosxubie 3¢upsl B Ipupoie, uX 3HaueHue. [IpuMeHeHne cioKHbIX 3QUPOB HA OCHOBE CBOMCTB.
Kupsi kak cnoxxabie a3¢upsl. Kitaccudukanus sxupoB. XUMUYECKHE CBOWCTBA JKUPOB: THAPOIHU3 U
TUIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHre )KUPOB HA OCHOBE CBOMCTB. MbLia.

YrneBoapl. YTIeBOIbI, WX KIacCUPUKALUA: MOHOcCaxapuibl (TJIIOK03a, (PYyKTO3a),
arcaxapuibl (caxaposa) U mojmcaxapuabl (KpaxMai U IeUTioo3a).

['mrox03a — BEMIECTBO ¢ IBOMCTBEHHOU (PYHKITUEH — albJACTUIOCTTUPT. XUMHUECKHE
CBOMCTBA TJIIOKO3bI: OKHCIIEHUE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpOHUT, CIIHMPTOBOE
Oposkenue. [IpuMeHeHue TII0K03bl HA OCHOBE CBOMCTB.

3HaveHHE YIJIEBOJIOB B KMBOW MPUPOJIE U )KU3HU YesioBeka. [lonaTue o peakuusx
MOJIMKOHACHCAIIUU U THIPOJIM3a Ha IPUMEPE B3aMMOIIPEBPALICHUI: TIFOKO3a MOJUCaXapH/I.
JeMoHcTpauuun

OxkuciieHre cnupTa B ajabIeTU/I.

KauecTBeHHbIe peakliii HA MHOTOATOMHBIE CITUPTBHI.

PactBopruMoCTh peHOIa B BOJIE MTPU OOBIUHOM TeMIlepaType U HarpeBaHUH.

KauecTtBeHHbIe peakiuu Ha (HEeHOII.

Peakuust cepeOpsiHOTO 3epKalia albIeTHI0B U TITIOKO3HI.

OxucneHue aapAEeTrua0B U TIIIOKO3bI B KUCIOTY ¢ TOMOLIbI0 ruipokcuaa meau (11).
KauectBennas peakius Ha kpaxmai. Komtekmnus 3¢upHbix Macen. JlabopaTopHbIe OTBITHI
PactBopenue rimiepruna B BoJie M B3auMoiecTBre ¢ ruapokcuaom menu (I1).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIHE CO CBOMCTBAMHU MHHEPAITBHBIX KUCIIOT.

JlokazaTenbCTBO HEMPEACIbHOTO XapaKkTepa KUAKOTO KUpa.

B3anmMogeiicTBre TIII0K036I U caxapo3bl ¢ Tuapokcuaom meau (II).

KauecTBeHHas peakuus Ha Kpaxmal.

[Ipodunpubie 1 TpodeccCuoHaTBFHO 3HAYUMBIE AIEMEHTHI coAepxkaHus. MeTuio

BBIM CIIUPT U €0 UCIHOJb30BaHUE B KAUYECTBE XUMUYECKOTO ChIpbsi. TOKCMYHOCTh METaHOIa U
MpaBWJIa TEXHUKH 0€30MaCHOCTH IpH paboTe ¢ HUM. DTHIICHTIIUKOIb U €r0 TPUMEHEHHE.
TOKCMYHOCTH 3TUJICHIJIMKOJIS U MPaBUJia TEXHUKU O€30MacCHOCTH MPH paboTe C HUM.

[Tonyuenue ¢eHona U3 NPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U U3 OEH3071a.

[MonmukonneHcamus popmanpaeruaa ¢ Geronom B heHoI0POPMATbACTHIHYIO CMOTY.
Auneranbnerus. [lousarue o keroHax Ha npumMepe aneroHa. [I[puMeHeHne alleToHa B TEXHUKE U
TP OMBIIUIEHHOCTH.

MHuoroo6pa3ue kKapOOHOBBIX KHCIIOT (IIIaBeJIeBOI KUCIOTHI KaK IBYXOCHOBHOMW, aKPHIIOBOM
KHCJIOTHI KaK HETIPeeTbHOM, OEH30MHON KUCIOTHI KaK apOMaTHUECKOMN).

[InenkooOpa3yromme Macna. 3amMeHa JKUPOB B TEXHUKE HEMUIIEBHIM  CHIPHEM.

CuHTeTHYECKHE MOIOLINE CPENICTBA.
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Mono4Hokucnoe 6poxkeHue rioKo3sl. Kucinomonounsie mpoaykTsl. CHIIOCOBaHUE KOPMOB.

HutpoBanue nemntonossl. [IupokcuiivH.
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2.1 O0bem 00me00pa3oBaTeILHONH Y4eOHOM IMCHUIINHBI XUMUS M BUAbI Y4eOHOH padoThl

Buel yue6HOM paboThI O0beM 4acoB BCero
MaxkcumanbHasi Harpy3ka (Bcero) 72
O0s3arenbHas ayUTOpHAs yueOHasi Harpy3Ka (BCero) 72

B TOM YHCIIE:

JICKIUU 36

MPAKTUKU 36
IIpomeskyTouHnas arrectauus B gopme 3a4eTa ¢ OLEHKOM. 2 cemecTp
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2.2. TeMaTH4yecKHH IJIAH U coJeprKkaHue 001e00pa3oBaTeIbHON Y4eOHOH TUCUMIIJIMHBI

Xumus
HaunmenoBanue Coaeprxanue yueOHOro MaTepuaJa, O0vem | YpoBeHb
pa3/ieIoB U TeM JIa00paTOpPHbIE U MPaKTHYeCKUe PadoThl, 4YacoB | OCBOCHHA
CaMoOCTOsITeJIbHAs padoTa 00y4arommMxcs
1 2 3 4
Pa3znen 1 OO0uasi M HeOpraHm4yecKass XMMus
1. Ilpenmer u 3apaun xumuu. MecTo XUMHUHU B pAAY ) |
AMEHTAJIbHBIX HayK.
Beenenune L K

IIpakTnyeckas padora
OCHOBHBIE XUMUYECKHE 3aKOHbBI U IOHATHUS

CoBpemMEHHas  KBAaHTOBO-MEXAHUYECKasi  TEOpHUS 2 1
CTPOEHHUSI aTOMa.
Tema 1.1 KBantoBo-

MeXaHH4YecKas
TEOPUS CTPOCHUS
aToMa

[leproanuecKkuid 3aKOH U IEPUOJUYECKAsT CUCTEMA 1 1
binemenToB JI.M. Menneneena.
IMpakTuyeckasi paora 2 2

Tema 1.2. 113 A.H. CocraBiieHHE JIEKTPOHHBIX U JJIEKTPOHHO

MenneneeBa  [rpaduueckux GopMyn aTOMOB 3JIEMEHTOB
Xumudeckas CBA3b. THIIBI XMMUYECKHMX CBSI3CH. ) 1-2
CBoliCTBa M TapaMeTPhI
[IpakTHyeckas padora 2 3
Tema 1.3. KomMmnbrorepHoe MOAEIMPOBAHKE 110 TEME

XuMu4yeckasi CBs3b XUMHYECKAs CBA3b. TGCTI/IpOBaHI/Ie

Kiaccudukanms u HOMEHKJIaTypa
HEOPraHWYECKUX coeMHEHn. [ 'eHeTnueckas CBs3b
Tema 1.4. MEK1y KJIACCaMU HEOPTraHUYECKUX COEIUHEHUMN

Kaacesl [IpakTHyeckas padora 2 1-2
HEOPTraHMYeCKUX XUMHYeCKne CBOWCTBA OKCHIBI, THIPOKCH/IB,
COeTMHEHMil  |[KHCIIOTHI, COIN

[Tousitue 0 XUMHAYECKON peaxiuu. 2 1-2
Kiraccudukanms XuMHIeCKUX peakiuit B
OpraHUYeCKON U HEOPraHU4YECKON XUMUU
Peaknmi ~ oOMeHa.  AJTOPHTM  COCTaBJICHHWs| 2 1-2
MOJICKYJIIPHBIX U HMOHHO-MOJIEKYIISIPHBIX
ypaBHeHU «Peakiiu oOMeHay
IIpakTnyeckas padora 1-2
OnpeneneHne TMNAa XUMAYECKON peakinu
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE peakuuu 1-2
(OBP). Anroputm coctraBnerust OBP
Tema 1.5. IIpakTnyeckas padora
Tunbl xummnveckunx «BausHue cpensl Ha nporekanue OB nponeccos. 2 1-2
peakuuii TectupoBanue
Tema 1.6. PacTBopbI: Ki1accudukanus, 3HaUeHNE 1 1
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PacTBopbI

I[IpakTuyeckas padora

CriocoObl BhIpaKEHUsI KOHIIEHTPALUN PaCTBOPOB 2
1-2
CKOpOCTh TOMOTEHHBIX XHMHUYECKUX PEaKIuil.
Tema 1.7. @akTOphl, BIUSAIOIIHME HA CKOPOCTh XHMHUYECKOM]
XumMH4ecKas eakiiu. 3aKoH JieiicTBus Macc I'ynpOepra u Baare
KHHETHKA U IIpakTuyeckasi pabora 1-2
paBHOBecHe OOparuMocTh xuMHUYeckuXx peakuuid. Ilonstue o
XMMHYECKOM paBHOBeCUU. (MpuHIMM Jle-
[[Tatenbe-bpayna) TectupoBanue
1-2
OO01mas xapakTepuCTHKA METAJNIOB U HEMETAJIOB Ha
OCHOBaHMU NoJI0KeHUs B [leproanueckoit cucreme
hnemeHToB J[.M. MenneneeBa 1 CTpoeHUsI aTOMOB.
Tema 1.8. N 1-2
Xummgeckme | CAMHUCCKHE CBOHCTBA HEMETAILIOB
CBOlicTBa XUMHUYECKHE CBOMCTBA METAJLJIOB u 1-2
MeTAJIJIOB H PIIEKTPOXUMHUYECKUE CBOMCTBA METAJIJIOB
aekTpoxumMuyec ([IpakTuyeckoe 3aHATHE 3
kue cBoiictBa  |«Onpexnenenne D/[C ralbBaHUYECKOTO JIIEMEHTA
METAJJIOB
Paznea 2. Oprannyeckasi Xumust
Beenenue B OpPraHUYECKYIO XUMHIO. 1
Ocobennoctu MIOBEICHUS yriepoaa B
OpPraHMYECKUX COCIMHEHHUSIX.
OcHOBHBIE MI0JIO’KEHHUS Teopus CTPOEHUS
OpraHM4eCKUX coeInHEeHU byTrinepona. 1-2
Knaccudukanus, HOMEHKIaTypa OpraHu4ecKuX
COCTUHEHUN
IIpakTHyeckoe 3aHATHE. ['omonorunyeckue 1-2
Tema 2.1. psnapl.CocTaBieHUE CTPYKTYPHBIX dbopmyn
YTJI€BOIOPOAOB U UX MPOU3BOJIHBIX.
I'omoutoru n I[IpakTuyeckoe 3aHsiTHMe. SIBICHHME W30MEpHUH. 1-2
H30Mepbl Buasl. CocTaBiieHHE M30MEPOB.
OOmiee mpeacraBieHne 00 alkaHax, ajKeHax, 1
QJIKMHAX,JIKaIUCHAX.
I[IpakTHYeckoe 3aHATHE 1-2
XHMMHUECKHE CBOMCTBA aIKaHOB, aJIKCHOB,
Tema 2.2. QJIKMHOB U aJIKaJHEHaX.
ApomaTHuyeckue  yriaeBogopoabl.  OcoOeHHOCTH 1-2
Oo6mas CTPOEHUS, CBOMCTBA
xapakTepucTuka [[I[pakTHyeckoe 3aHATHE 1-2
YB [IpupoIHbIE UICTOYHUKH YIJIEBOIOPOIOB
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[TpousBogubie  yrimeBogoponsl. Kiaccupukamms. 2 1-2
OOmee  mpeicTaBiIeHHE O  COHpPTaX |
KapOOHHIIBHBIX COCTMHECHUSX, U30MEPHS,

Tema 2.3. HOMEHKJIATypa.
OOmiee mpeacraBieHne O KapOOHOBBIX KHCIOTaX. ) 1-2
Oomras n30MepHsi, HoMeHkIarypa. O0nacTi NpUMeHEHUs
xapakrepucruka [OOIiee NpeAcTaBIeHHE O KapOOHOBBIX KHUCIOTaxX. 2 1-2
I1YB N30Mepus, HOMEHKJIATypa. XuUMHUUECKUe

cBOMCTBa. XWMHYECKHE CBOHCTBa KapOOHOBBIX
KkucnoT. O0IacTH MPUMEHEHHUS

OOmee mpezacraBieHne 00 aMuHAX. XHUMHUYECKUE ) 1-2
cBolicTBa aMUHOB O0JIACTH TPUMEHEHHSI

OO01mee npeacraBieHne 00 aMUHOKUCIIOTaX, OeKax, ) 1-2
xupax. ObJacTu NpUMEHEHUs

[IpakTH4eckoe 3aHsATHE. 2 1-2
XUMHAYECKHE CBOMCTBA MIPOU3BOJAHBIX

YTIIEBOIOPOJIOB.

[pakTHyecKoe 3aHATHE ) 3
Nnentuduxanus YB

[pakTHyecKoe 3aHATHE ) 3

Wnentuduxanus [TYB

Bcero:| 72

2.3 OoOpa3oBaTejibHble TEXHOJOTHHU, HCHOJb3yeMble NPH TNPOBEIEHHH AYIUTOPHBIX
3aHATHH

B coorBerctBun ¢ tpeboBanusmu PI'OC CIIO mo cnenmanmpHocTn 42.02.01 Pexnama
pcam3anusd KOMIICTCHTHOCTHOI'O IIOAXOJda HAOJDKHA NPCAyCMAaTpuBaThL HMIMPOKOC HCIIOJIB30BAHUC B
yu4eOHOM Tpoliecce aKTUBHBIX W MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHH (KOMITBIOTEPHBIX
CUMYJISIIUM, JETOBBIX M POJIEBBIX HIP, pa300p KOHKPETHBIX CUTYyalUd, MCUXOJIOTMYECKHE U HHbIE
TPEHUHTM U T.I.) B COYETAaHWU C BHEAYTUTOPHOU pabOTON ¢ 1enpio (GOPMUPOBAHUS M Pa3BUTHUS
TpeOyeMBbIX KOMIETCHIIUN
o0yJaronuxcs.

Bupl 06pazoBaTenbHBIX TEXHOJIOTHH.

OOpazoBaTenbHasi TEXHOJOTHSI - 3TO COBOKYIMHOCTh HAayYHO U TMPAKTUYECKH OOOCHOBAHHBIX
MCTOHOB, U UHCTPYMCHTOB JI1 JOCTUKCHUA 3aIUIAHUPOBAHHLIX PE3YJILTATOB B 06HaCTI/I O6pa3OBaHI/I$I.
[IpuMeHeHHEe KOHKPETHBIX OOpa30BaTEeNbHBIX TEXHOJIOTMH B Y4eOHOM TIpoliecce OIpeenseTcs
cnenudukoil yueOHOM JesATETHHOCTH, €€ WH(OOPMAIMOHHO-PECYPCHON OCHOBBI M BHJIOB Y4YCOHOM
paboTHI.

1. TpaguunoHHble o00pa3oBaTelbHbIE TEXHOJIOTMH OpPUEHTHPYIOTCS HA  OpTraHU3aIUIo
00pa30BaTeNpHOrO MpoIecca, MPEANONIaraouly0 IpIMYI0 TPAHCISAIUI0 3HAHWM OT MpernojaBaTelis K
CTYIIeHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIBHO -HIITIOCTPATUBHBIX METOJOB OOYyYCHHS).

VYyeOHast AeSITETbHOCTD CTY/IEHTa HOCUT B TAKUX YCIOBUSX, KaK MPaBUJIO, PETIPOTYKTUBHBIN XapakKTep.
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[Tpumeps! popm yueOHBIX 3aHATHIA C HCIIOJIB30BAaHUEM TPAAUIIMOHHBIX TeXHOJIOrui: Jlekuus -
NOCJIeI0BAaTENbHOE U3JI0KEHHE MaTepralla B TUCIUITIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE
MIPEUMYIIECTBEHHO BepOaTbHBIMU CPEICTBAMH (MOHOJIOT TIPETO1aBaTeIs).

Cemunap - Oecenma mperojgaBaTelis M CTYACHTOB, OOCYXJIEHHE 3apaHee IOATOTOBICHHBIX
COOOIICHUH, MPOEKTOB MO KaXJAOMY BONPOCY IIJIaHA 3aHATUS C €IWHBIM JJIi BCEX MEpeYHEM
PEKOMEHTyeMOU 00s3aTeIbHON 1 JOTIOTHUTEIHHOU JTUTEPATYPHI.

[TpakTHyeckoe 3aHATHE - 3aHATHE, OCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB 110
MIPETIOKEHHOMY aJITOPUTMY.

2. TexHonoruu mpoOIEMHOr0 00y4YeHHUs - OpraHu3anus o0pa30BaTENFHOrO MpoIecca, KOTopast
IpearosaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, co3/iaHue 20 yuyeOHbIX MPOOJIEMHBIX CUTYaLlUN IS
CTUMYJIMPOBaHHE aKTUBHON IIO3HABATEIILHON JESITEbHOCTH CTYACHTOB.

[Tpumeps! popM yueOHBIX 3aHATHIA C HCIIOJIB30BAHHEM TEXHOJIOTHI TPOOIEMHOTO 00YUEHUS:

[TpakTuyeckoe 3aHsATHE B (pOpME MPAKTHKyMa - OpraHu3anus y4eOHOH paboThl, HampaBiIeHHAs
Ha pelIeHNe KOMIUIEKCHON y4yeOHO-IT03HaBaTeIbHOM 3a1aul, TpeOyOLEH OT CTyAEHTa IPUMEHEHUS KaK
HAy4YHO-TEOPETHUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJOIMHM - OpraHu3alus o0Opa30BaTENLHOTO TpoIlecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMU MOJEJIEN TOBEACHUS B paMKaXx MPEAI0KEHHBIX CLIEHAPHBIX YCIOBHIA.

[Tpumepst popm yueOHBIX 3aHATHH C UCTIOJIB30BAHUEM UTPOBBIX TEXHOJIOTHI:

JlenoBasi Urpa - MOJEIUPOBAaHUE Pa3IMUHBIX CUTYallUH, CBI3aHHBIX C BBIPAOOTKOI M MPUHATHEM
COBMECTHBIX DELICHUH, OOCYXJIEHHEM BOIPOCOB B PEKUME MO3TOBOrO IITypMa, PEKOHCTPYKIHEH
(YHKIIMOHATBLHOTO B3aUMOJICHCTBUS B KOJUIEKTUBE U T.II.

4. TexHOJIOrMM IPOEKTHOro OOy4eHHs - OpraHus3aunus oOpa30BaTENBHOIO IIpoliecca B
COOTBETCTBUM C JITOPUTMOM IO3TAHOTO PELIeHHs MPOOJIEMHOM 3aaud WM BBITOJHEHHUS y4eOHOTrO
3agaHud. IIpoekT mpenanosaraeT COBMECTHYH Y4eOHO-IIO3HABATENBHYIO JEATEIBHOCTh TIPYIIIBI
CTY/ICHTOB, HalPaBJICHHYIO Ha BBHIPAOOTKY KOHLEMIMH, YCTAaHOBICHHE Lielel U 3a1ad, (OpMYIHPOBKY
OKUJAEMBIX PE3YJbTAaTOB, OINPEACICHUE IPUHLMIIOB M METOJMK pELIEHUS IIOCTABJIECHHBIX 3a7ad,
IUTAHUPOBaHUE X0/a padOoThl, MOUCK JOCTYIHBIX U ONTHUMAIbHBIX PECYPCOB, IMOITAMHYIO PEATU3ALMIO
1J1aHa pabOoThI, TPE3CHTAIMIO PE3YJIBTATOB PAOOTHI, KX OCMBICICHHUE U PEDIICKCHIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKUil MPOEKT - CTPYKTypa NMpHUOIMKeHa K (opMaTy HAydyHOTO HCCIIEIOBAHHS
(1oKa3aTenbCTBO aKTYalbHOCTH TEMBI, ONpEIENeHHE HayyHOM HpoOJeMbl, HpeaMera U OObeKTa
UCCIIEIOBaHMsI, LeJed M 3a7ad, METOAOB, HCTOYHUKOB, BBIABMKEHHE TI'MIIOTE3bl, 0000ILEHHUE
PE3YIbTATOB, BEIBOJIBI, 0003HAUEHUE HOBBIX MIPOOIIEM).

TBopueckuil MpoeKkT, Kak MpPaBWIIO, HE UMEET JEeTaIbHO MPOPabOTAHHOW CTPYKTYpHI; y4eOHO-

IMo3HaBaTeCJIbHaA ACATCIBbHOCTE CTYACHTOB OCYIICCTBIACTCA B paMKaxX paMO4YHOI'0 3aJaHus, ITOJYNHSASACH
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JIOTUKE ¥ MHTEpEeCcaM YYaCTHHKOB MPOEKTA, )KaHPY KOHEUHOTro pe3yibTaTa (ra3era, GuibM, Ipa3aHUK U
T.IL.).

5. lnTepakTUBHBIE TEXHOJOTUM - OpraHM3alus o00pa30BaTENBHOIO IMpoliecca, KOoTopas
MPEAIOIaracT akTUBHOE M HEIMHEWHOE B3aMMOJICHCTBHUE BCEX YYACTHHKOB, JOCTHMKEHHE HA 3TOH
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIs HUX  oOpa3oBarenpbHOro  pe3ynprata. Hapsgy co
CHEIHATM3UPOBAHHBIMU TEXHOJOTHSAMH TaKOrO pojAa MPUHLHUI WHTEPAKTHUBHOCTU IMPOCIEKUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa3oBaTeNbHBIX TEXHOJOTUH. HHTEpakKTUBHOCTh MOApPA3yMEBAET
CyOBEKT-CYOBEKTHBIC OTHOIIEHUS B XOAe 00pa3oBaTenpHOTO TMpollecca U, KaK CJEICTBUE,
(dbopmHpoBaHKE cCaMOpa3BUBAIOLIECICS NH(OPMAIIMOHHO -PECYPCHON CPEIbL.

[Tpumepsl popM y4eOHBIX 3aHATUN C MCMOJIH30BAaHUEM CHEIUATU3HUPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTUH:

- JeKuus OOpaTHOM CBSI3W - JIEKIUS-TIPOBOKANMA (M3TOKEHUE Marepualia C 3apaHee
3aIUTAaHUPOBAHHBIMU OIIMOKaMHU);

- Jekuus-oecena;

- JIeKIUS-TUCKYCCHS;

- CeMHUHap-AMCKycCHUS - KOJJIEKTUBHOE OOCYKIEHHE KaKoro-iubo CHOpHOTO BOIpOCa,
poOJIeMbl, BBISIBIEHUE MHEHHI B IpyTIIIe.

6. NudopManinoHHO-KOMMYHHKAIIMOHHEIE 00pa30BaTeNbHbIE TEXHOJOTHMH - OpraHU3alus
00pa30BaTeNnpHOTO TPOIECCa, OCHOBAHHAS HAa TMPUMEHEHUHW CHEIHATU3HPOBAHHBIX MPOTPAMMHBIX
CPEIICTB M TEXHUYECKHUX CPEJICTB pabOTHI ¢ HH(MOPMAITHEH.

[Tpumepst popMm ydeOHBIX 3aHATUIN C UCTIOIH30BAHUEM nH(pOpPMaITMOHHO

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHIA:

Jlekuus-Buzyanuzauusi -  U3JI0KEHUE  COJEPXAHUS  COIMPOBOXKIAETCA  IMpe3eHTaIuein
(memoHcCTparueil yueOHBIX MaTepHuasoB, MPEICTABIECHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B T.U.
WUTIOCTPATUBHBIX, TPaQUUECKUX, AyAUO- U BUJIEOMATEPHAIIOB).

[TpakTuueckoe 3aHsATHE B (OpME MPE3CHTAIMU - MPEACTABICHUE PE3YIbTATOB MPOCKTHON WU
HCCHGHOB&TGHLCKOﬁ ACATCIIbBHOCTHU C UCIIOJIb30BAHUECM CIICHIUATIM3UPOBAHHBIX IIPOTrPAMMHBIX CPCI.

VYenpHBIA BeC 3aHATHUN, MPOBOJMMBIX B HHTEPAKTHUBHBIX (opMax, ompeaensercs TIaBHON
LEeNbI0 MPOrpaMMbl, OCOOEHHOCTHIO KOHTHHIEHTa OOYYaloImIMXCSi W COJIEpPKaHHEM KOHKPETHBIX
JUCHUIIIIMH, U B IICJIOM B yLIGGHOM nmponecce OHU OOJIKHBI COCTABJIATH HE MCHCC OIPCACICHHOTO

MPOIIEHTA OT BCEro 00beMa ayTUTOPHBIX 3aHATHH.

2.4 Ouenounsle cpeacrsa. KoHTpoJIbHBIE BONPOCHI U 3aaHUSs

Teoperuyeckune BONpochl:
1. Apomatudeckue yriaeBoaopoabpl. OCOOEHHOCTH CTPOCHHUSI, CBOWCTBA.
2. I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHUYECKUX COETUHEHUM.
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3. Hucnepcasie cucteMbl. [lonarue o nucniepcHoil cucreme. JlucnepcHas ¢asza u
aucriepcuonHas cpeaa. Kimaccuukarus TucnepcHbIX CUCTEM.

4. 3akoH aevictBus Macc ['ynsOepra u Baare.

S. Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COCIMHEHUI.

6. Knaccudukanus peakmnuii B oprannueckod XumMuu. Peaknmm npucoenunenus. Peaxiun
OTLICIUIEHU. Peakuiun 3aMenieHus.

7. OOmiasi xapakTepUCTHMKAa METAIJIOB M HEMETAJUIOB HAa OCHOBAaHHMM TIOJOXKEHUS B
IIepuonnueckoii cucreme anemenToB .M. MeHaeneeBa u CTpOEHUs aTOMOB.

8. OO6miee mpencraBiaeHue O KapOOHOBBIX KHcioTax. M3omepus, HomeHKIaTypa. O6mactu
MIPUMEHEHUS.

0. O6miee npeacTaBiaeHrne 0 KapOOHOBBIX KUCIOTaxX. M3omepus, HOMEHKIaTypa.

10.  OOmee mpencTaBIeHHE O COUPTaX M KapOOHWIBHBIX COCIMHEHUSX, HW30MEpus,
HOMEHKJIATypa.

11.  OG6mee npencraBieHne 00 anKaHaX, ATKEHAaX.

12. Ob6miee npeacraBiaeHne 00 aJTKMHAX, aTKaIueHaX.

13.  OOmee mnpencraBieHne o0 aMuHAX. XHUMHUYECKHE CBOHcTBA amuHOB. OOnactu
MIPUMEHEHHS.

14.  OOmee npeacraBieHne 00 aMUHOKHCIIOTaX, OeKax, skupax. O0iacTi MpUMEHEeHHUS.

15.  OxwmcnurensHO-BoccTaHoBUTENbHBIC peakinu (OBP). Anroputm cocraBnenus OBP.

16. OcHOBHBIE TOJIOXKEHMSI TEOPHUsl CTPOEHMUS OpraHMdeckux coeauHeHuil bytieposa.
Krnaccudukanus, HOMEHKIIaTypa OPraHUYECKUX COSAMHEHU.

17. OcHOBHBIE TIOHATHA OPraHUYECKOM XUMHUM U TEOPUS CTPOEHUS OPraHUYECKUX
COETUHEHUN.

18.  Oxapakrepusyiite  saBieHue amiorponuu. IlpuBecTn  mHpuUMeEpsl  AIIOTPONHBIX
Moaudukaui yrieposaa,pocdopa,Kuciopoa.

19.  Ilepuoguueckuii 3aK0oH U neproanydeckas cucrema snemeHTos /.M. Menneneesa.

20. [Tonsstue o xwmuveckol peaknuu. Kraccudukanus XWMHUYECKHMX peakmuil B
OpPraHUYEeCKON U HEOPraHUYECKON XUMUH.

21.  Ilpeamer u 3agauu XuMuu. MecTO XUMHH B pAny GyHIaMEHTAIbHBIX HayK.

22.  IlpousBogHble yriaeBoaopoasl. Kiaccudukarys mpon3BOAHBIX YIIEBOJOPOIOB.

23.  PacrtBopsI: KnaccuduKaims, 3HaueHUE.

24,  Peaknum oOMeHa. AJNTOPUTM COCTABIICHUS MOJICKYJSPHBIX U HOHHO-MOJCKYJISPHBIX
ypaBHeHU «Peakiuu oOMeHay.

25.  CKOpOoCTb TOMOI€HHBIX XUMHYECKHMX peakuuid. DaxkToppl, BIMSIOINIME HA CKOPOCTbH
XUMHYECKON pEaKIuu.

26.  CoBpeMeHHas KBaHTOBO-MEXaHUUYECKasl TEOPUS CTPOCHMSI aTOMa.

27.  XuMuueckas CBsA3b. TUIBI XUMHUYECKUX CBA3EH.

28.  XuMHYecKHe CBOWCTBA KapOOHOBBIX KHCIOT. OOIAaCTH MPUMEHEHHUS.

29.  XuMMHUYECKHE CBOICTBA METAIUIOB M JJIEKTPOXUMUYECKUE CBOMCTBA METAJLIIOB.

30.  XuMuyeckue CBOKWCTBA HEMETAILJIOB.

31. DNekTponuTHYecKas auccoruanus. OCHOBHBIE MOJOXEHUS TEOPUHU BJIEKTPOIUTUYECKOM
aucconuanuu. KucioTsl, OCHOBaHUS U COJIM KAaK 3JIEKTPOJIUTHI.

32. DNEeKTpOoNUTHYECKAsT AUCCOMANMS. DICKTPOJIUTHI U HEIJIEKTPOUTHI. CHIIbHBIE U Clla0ble
AIEKTPOJIUTHI.

IIpakTHYecKkHe BONPOCHI

1. B 200 mu1 Boasl pactBopeHo 50 r xyopuia kanus. BeraucinTe MaccoByrO JTOII0 BEIIECTBA
B pacTBOpE.

2. Brrauciuts MONEKYISIPHYIO MacCy YKCYCHOM U MypPaBbUHOW KUCJIOTHI.

3. 3anucats OBP B3aumoneiicTBUsI MeU € COISTHON KMCIIOTOM.

4. 3anucats OBP B3aumoaeicTBus XJI0puaa MEIU C aTFOMUHHUEM.

5. 3anucaTh MOJHOE U COKpAIICHHOE HOHHOE YpaBHEHUE B PEAKIMU B3aUMOJICHCTBHS

HUTpaTa 6apus ¢ Cylb(paToM HATPHUS.
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6. 3anucarh MOJIHOE U COKPAIIEHHOE HOHHOE YpPaBHEHUE B PEaKIUU B3aWMOJICUCTBHUS
XJopuJaa aJIIOMUHHAA U THAPOKCHUAA KaJIUA.

7. 3amnncaTh XUMHUYECKHE CBOMCTBA KHCIIOT.

8. 3anucaTh XUMHUYECKHE CBOMCTBA METAJIJIOB.

9. 3amrcaTh XUMHUUECKHE CBOMCTBA HEMETAIIIOB.

10. 3amucaTth XUMHUYECKUE CBOMCTBA OKCHUIOB.

11. 3anucaTh XUMHUUECKHE CBOMCTBA COJICH.

12.  PaccuuraiiTe MaccoByl0 AOJ0 HUTpaTa Kajlus B pacTBOPE, MOJIYYEHHOM CMEIIEHUEM 5 T
coinu ¥ 20 r BOJEI.

13.  CocraBUTb CTPYKTYpHBIC (POPMYIIBI OPTraHUYECKHX COCAMHEHUI.

14.  CocraBbT€ SJEKTPOHHYIO W JJIEKTPOHHO-Tpaduueckyro (GopMyiny aToOMOB JJIEMEHTOB
HUKEIISA, MCIH, KaIbIIHS.

15. XHUMUYECKUE CBOMCTBA MTPOU3BOAHBIX YIIIEBOJAOPOIOB.

16.  XuMuueckue CBOMCTBA yrieBOJIOPOJIOB.

2.5 ®oH/1 OLIEHOYHBIX CPECTB

Tect 1. (1-Bapuanr)
Bompoc Ne 1. Kakast popmynupoBka [lepronnueckoro 3akoHa siBISETCS COBPEMEHHOMN ?

a) CBOICTBa XUMHUYECKHUX JIEMEHTOB, a TaKKe (POPMBI U CBOMCTBA UX COCAMHEHUN HAXOMASITCS B

HCpPIOI[H‘ICCKOﬁ 3aBUCUMOCTH OT BEJIMYHMHBI X aTOMHOM MacCCHI.

b) CpolicTBa XMUMHYECKUX JIEMEHTOB, a TakkKe (JOPMBI U CBOMCTBA 00Pa3yeMbIX UMM MPOCTHIX
BEIICCTB U COCTUHEHUI HAXOAATCS B MEPHOAMUYECKON 3aBHCHMOCTH OT BEJTUYMHBI 3aPSI0B HX aTOMHBIX

saep.

Bonpoc Ne 2. Kak onpenensercs MecTo XMUMHUYECKOTO 3JIEMEHTA B nepruoaudeckoi cucreme .M.

Menpeneesa?
a) KOJINYECTBOM JIEKTPOHOB HA BHEIIHEM YPOBHE
b) KonMYecTBOM HEHTPOHOB B si/Ipe
C) 3apsIOM sIpa aToOMa
d) aromHO#1 Maccoii
Bomnpoc Ne 3. Uto noka3piBaeT Homep nepuoaa?
a) YMCJIO BAJICHTHBIX AJIEKTPOHOB
b) uncno HEUTPOHOB
C) YHCIIO SHEPTeTUYECKUX YPOBHEMN
d) 9uc0 ANEKTPOHOB HA BHEIIHEM SHEPTETHIECKOM YPOBHE
Bonpoc Ne 4. Kak onpenenuTs 4nuciao SJHEPreTUUECKUX YPOBHEN B aTOME AJIeMeHTa?

a) [0 MOPSIAKOBOMY HOMEPY JIEMEHTA
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b) mo HoMepy rpynmsl

C) 1O HOMEPY psiaa

d) mo HOMepy mepuona

Bonpoc Ne 5. Kakoif 371eMEHT BO3IUIaBIISET TJIaBHYIO MOATPYIITY LIECTOW rpynnbl?
a) BaHaIUM

b) kucmopon

¢) docop

d) MbIIIBSIK

Bomnpoc Ne 6. Kakoii a11eMeHT BO3IIIaBiseT IIIaBHYIO NOATPYIITY HATOW TPYIIIIbI?
a) BaHAAMI

b) azoT

¢) bocdop

d) MBIIIBSIK

Bonpoc Ne 7. Ykaxurte 351eMEeHT, BO3TJIABIISIONINNA OOJIBIION MEPUO TEPUOJUIECKON CUCTEMBI

AJIEMEHTOB:
a) Cu (Ne29)
b) Ag (Ned7)
¢) Rb (Ne37)
d) Au (Ne79)
Bormpoc Ne 8. CkoabKO XMMHUYECKUX 3JIEMEHTOB B UETBEPTOM MEPHUO/IE:
a)8
b)18
c) 30
d)32
Bomnpoc Ne 9. Kakoe 4iciio BaJ€HTHBIX JIEKTPOHOB Y aTOMa KPEMHUA?
a) l
b)2
c)3
d) 4
Bonpoc Ne 10. Kakoe unciio BaJleHTHBIX 3JIEKTPOHOB y aTOMa KaJbLus?
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a) l

b) 2

c)8

d) 10

Bonpoc Ne 11. CkonbKo 3HEPreTHYeCKUX YpOBHEN y aTOMa Xpoma?
a)l

b) 2

c)3

d) 4

Bomnpoc Ne 12. CkoJIbKO SHEPreTHYECKUX YPOBHEHN y aTOMa CKaHaus?
a)l

b) 2

c)3

d) 4

Bompoc Ne 13. AToMbI HaTpUst U MarHusi UMEIOT:

a) OIMHAKOBOE YHCJIO AIEKTPOHOB

b) omHAaKOBOE YKCIIO AIEKTPOHHBIX YPOBHEH

C) OIMHAKOBYIO CTENEHb OKHCIIEHUS B OKCHIaX

d) onqrHAKOBOE YMCIIO IPOTOHOB B SIAPAX

Tect 2. (2-Bapuanr)

Bonpoc Ne 1. ATombl yriaepoaa 1 KpeMHHUSI UMEIOT:

a) OIMHAKOBOE YHCJIO JIEKTPOHHBIX YPOBHEH

b) omHAKOBBIE PANYChHI

C) OJIMHAKOBOE YHUCIIO FEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE
d) ogrHAaKOBOE YHCIIO IPOTOHOB B SApE

Bormpoc Ne 2. Onpenenute kakoit 31o anement 1s2 2s2 2pl:

a) Nel

b) Ne3

c) No5
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d) Ne7
Bonpoc Ne 3. Onpenenute kakoit 310 3nemeHT 1s2 252 2p3:
a) Nel
b) Ne3
c) Ne5
d) Ne7

Bompoc Ne 4. Ha ocHoBaHMM 3JEKTPOHHOW (OPMYJBI OMpEAeTnuTe, KaKUMH CBOWCTBaAMHU

obnanmaet snmemeHT 1s2 2s2 2p5:
a) MeTaJlI
b) HemeTamn
¢) aM(OTEpHBII JIEMEHT
d) uHEpTHBII 2JIeMEHT

Bonpoc Ne 5. PacnpenesnieHHIO 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM B aTOME€ 3JIEMEHTA

COOTBETCTBYET psijl uncel: 2, 8, 18, 6. B mepuoanyeckoil cucteMe 3TOT 3JIEMEHT PACOJIOAKEH B IPyIIIIE:
a) VA
b) VI A
c) Vb
d) VIb
Bonpoc Ne 6. Ha BHenIHEM 3J1€KTPOHHOM YPOBHE /1Ba 3JIEKTPOHA UMEIOT ATOMBI:
a) cepsl ¥ KUCI0poJa
b) pocdopa u azota
C) MarHus v KajJbIus
d) Gapus u HaTpus
Bompoc Ne 7. B psimy xumudeckux 3yeMeHToB Si— P — S — Cl HeMeTamumueckruecBoicTRa:
a) ociabeBaroT
b) ycunusaroTcs
C) HE U3MEHSIOTCS
d) U3MEHSIOTCS IEPHOTUICCKU
Bompoc Ne 8. B psiny xumudeckux annemeHToB Li — Be — B — C meTtanmnmnueckue cBoicTBa:

a) He U3MEHSIOTCS
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b) ycunuBaroTcs

¢) ocinabeBaroT

d) U3MeHSAI0TCS TePUOINUECKU

Bomnpoc Ne 9. V kakoro snemenTa HanOoJsiee BbIpaKeHbl HEMETAJUINYECKHE CBOMCTBA?
a) pocdop

b) azoT

C) MBIIIBSK

Bompoc Ne 10. Cpenu xumuueckux snmeMmenToB Li, Na, K, Cs Hanbonee sipko CBOMCTBa MeTajlia

BBIPAXKCHBI Y:
a) TUTUSA
b) HaTpus
C) Kanus
d) nezus
Bompoc Ne 11. ¥V kakoro anemenTa Hanbosee BhIpaKeHbl HEMETAITHYECKUE CBOWCTBA?
a) KUCJI0po.
b) cepa
C) ceyeH
d) Tenmyp

Bonpoc Ne 12. Kakoii u3 BBICIIMX OKCHIOB OTHOCHTCS K OKCHIY, 0Opa30BaHHOMY 3JIEMEHTOM

IATOM rpymIbI?
a) RO3
b) R205
c) RO2
d)R20

Bompoc Ne 13. Kakoif u3 BBICIIMX OKCHIOB OTHOCHUTCS K OKCHIY, OOpPa30BaHHOMY 3JIEMEHTOM

4eTBEPTOU rpynmsl?
a) RO3
b) R205
c) RO2
d) R20
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¢) R203

Bompoc Ne 1. KoBanenTHast moJyisipHas CBsi3b 00pa3yeTcss MEX1y aTOMaMH:
a) HEMETAJIJIOB C OJIMHAKOBOM 3JIEKTPOOTPHUIIATETHHOCTHIO

0) METaJUIOB M HEMETAJLJIOB

B) HEMETAJUIOB C Pa3HOU AJIEKTPOOTPHUIATETLHOCTHIO

') METAJJIOB

Bomnpoc Ne 2. Hanbosee 371eKTpoOTpUIIATETbHBIM 3JIEMEHTOM SIBIISETCS:
a) XJIop

0) KuCIOpO.I

B) (rop

T') BOJIOPOJT

Bomnpoc Ne 3. MoHHYI0 XUMHUYECKYIO CBSI3b UMEIOT BCE BEILIECTBA B PSIAY
a) KUCJIOTHI, IEJIOYH, COTH

0) OKCHIBI METAJIOB, OKCUIBl HEMETAJUIOB, TIPOCTHIE BEIIECTBA T'a3bl

B) COJIM, OKCHJIbI HEMETAJLJIOB, KUCIIOTHI

T') COJIH, IIEJI0YH, OKCHIBI METAJIJIOB

Bompoc Ne 4. TIpu 06pa3oBaHuM HOHHOM CBSI3M aTOMBI METAJUIOB

a) OT/AIOT AJIEKTPOHBI U TPEBPAIIAIOTCS B OTPULIATETHHBIC HOHBI

0) OTIAIOT AIIEKTPOHBI M MPEBPAMIAIOTCS B TIOJIOKUTEIHHBIC HOHBI

B) IPUHUMAIOT 3JIEKTPOHBI U MPEBPAIIAIOTCS B MOJIOKHUTEIbHbBIE HOHBI
') IPUHUMAIOT 3JIEKTPOHBI U IIPEBPAIAOTCs B OTPUIIATEIbHbIE HOHbI
Bomnpoc Ne 5. VkaxkuTe HenpaBUIbHOE YTBEPKACHUE

a) BomopoiHas cBsi3p MPUCYTCTBYET B MOJIEKYJ1aXx OEJIKOB

0) BoopoHas cBsi3b ObIBaCT MEKMOJIEKYISIPHON H BHYTPUMOJICKYIISIPHON
B) Bonopoanas cBs3b npouHas

r) Bonopoanas cBs3b 0Opa3yercss MeXa1y aTOMOM BOJOPOZA U CHIBHO 3JIEKTPOOTPULIATEEHBIM

aTOMOM
Bomnpoc Ne 6. BeliecTBo ¢ KOBaJICHTHOM HEMOJISPHOMN CBSI3bIO

a) HC1
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0) H2

B) NaH

r) H20

Bompoc Ne 7. Beibepure ¢hopMyiy BeliecTBa ¢ IBOHHON XUMUYECKON CBS3HIO
a) S2

6) H2

B) N2

r) CI2

Bomnpoc Ne 8. B monekyine Na2SO4 npucyTCTBYIOT XUMHUUYECKUE CBSI3U
a) TOJIBKO MOHHAS

0) KOBaJICHTHAsI TOJISIPHAsT U HEMOJISIpHAS

B) MOHHAS U KOBAJICHTHAs MOJIIPHAsS

') MOHHAsI U KOBAJICHTHAS HEMOJIIpHAs

Bormpoc Ne 9. B coenunennu K2S xumuueckas cBsi3b

a) KOBAJICHTHAsI MOJISIpHas

0) KOBaJICHTHAsl HETIOJISIpHAsT

B) MeTaJuTMYeCcKas

') HIOHHAS

Bompoc Ne 10. B monekysne a30Ta KOTHMYECTBO OOIINUX AJIEKTPOHHBIX Iap
a) oJHa

0) Tpu

B) YETHIpE

T) JIBE.

Bonpoc Ne 11. CootHecure:

Ha3BaHUE BEIECTBA! THUII CBSI3U:

1) xnopun kamus a) MIOHHAas

2) KHCII0pOJ 0) KOBaJICHTHAsI HETIOJIIpHAs
3) Mmarauit B) METaJNIMYECKas

4) xnopun xenesa (I1I) T') KOBaJICHTHAs TOJISIpHAS

5) oxcun hochopa
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Bonpoc Ne 12. CootHecure:

Haspanwue BemiecTna: TUII CBSI3U:

1) xnopoBoOPOI a) MOHHAas

2) menb 0) KOBaJICHTHASI HETIOJIIPHAs
3) cepa KpucTayInuecKas B) MeTaJuIM4ecKas

4) dropun HaTpHS ') KOBAJICHTHAS TOJIApHAast
5) oxcun yraepona (11)

Tect 1. (1-Bapuanr)

Bompoc Ne 1. O6mias hopmysia ankaHOB:

a) CnH2n + 2

b) CnH2n

¢) CnH2n -2

d) CnH2n -6

Bomnpoc Ne 2. [Tpu HOpManbHBIX YCIOBHSX MPOIAH MPEACTaBIAET COOO0I:
a) ras;

b xuakocTs;

C) TBEPJIO€ BEIICCTBO

Bonpoc Ne 3. C yBennueHuEM OTHOCHUTEIBHON MOJEKYJISAPHOW MAacCChl TeMIrepaTypa KHUIIEHUS

HAJIKaHOB:
a) YBEITMYUBACTCS
b) yMeHbIIaeTcs
C) HE U3MEHSETCSA
d) u3meHseTcs nMepuoaNIECCKI
Bormpoc Ne 4. [Ins ankanoB HanboJiee XapakTEepHbI PEaKIIUH:
a) IPUCOETUHEHUS
b) paauKanbHOTO 3aMeICHUS
C) MOJIMMEpU3aLUN
Bonpoc Ne 5. C kakuMu U3 EPEUNCIICHHBIX BELUIECTB IIPU COOTBETCTBYIOLUX YCIOBUAX

pearupyert 3TaH: 1) Bogopon, 2) KuciopoJ, 3) xjiop, 4) a3or, 5) consiHast KucioTa?
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a)l,2,3

b)2,3,5

c)2,4

d)2,3

Bompoc Ne 6. O6miast popmyrna ankeHOB:

a) CnH2n + 2

b) CnH2n

c) CnH2n -2

d) CnH2n -6

Bomnpoc Ne 7. Peakuust nprucoeAMHEHNS BOAOPO/1a HA3bIBAETCA:
a) TUAPUPOBAHHEM

b) rugporagoreHnpoBaHUEM

C) ruaparamnuei

d) neruapupoBanuem

Bomnpoc Ne 8. B peakuuu 6poMupoBaHus nporeHa oopa3yercs:
a 1,3-nubpommpormnan

b) 1-6pommponan

c) 2-6pommporan

d) 1,2-qubpommponan

Bomnpoc Ne 9. I'ekceH OT rekcaHa MOHO OTJIMYHUTH C TTOMOIIBIO:
a) OpOMHOM BOJIBI

b) pacTBopa 6pomoBoI0pOIa

C) UHIUKATOpa

d) BogHOTO pacTBOpa CEpHOM KUCIOTHI

Bonpoc Ne 10. Ilpucoennnenne Boibl K allKEHaM Ha3bIBA€TCsl PEAKLIUEH:
a) TMIPUPOBaHUs

b) runporagoreHupoBaHuUs

C) TUapaTaIKI

d) nerunparanuu

Bomnpoc Ne 11. KauecTBeHHbIE peakIIii HA AJIKEHBI:
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a) TUAPUPOBAHUE

b) okucieHre pacTBOPOM MEPMAHTaHATA KAJTHS
C) ruapartaus

d) runporarus

Bonpoc Ne 12. Kakas o6mast ¢popmyia COOTBETCTBYET TOMOJIOTHYECKOMY Py apOMaTHYECKUX

YIIE€BOJAOPOIOB
a) CnH2n
b) CnH2n+2
¢) CnH2n-2
d) CnH2n-6
Bomnpoc Ne 13. beH3os npu KOMHATHOM TeMIlepaType sIBISETCS:
a) becriBeTHOM XKUIKOCTHIO
b) TBepbIM BeleCTBOM
c¢) 'azom
d) [Tna3zmoii
Bomnpoc Ne 14. PactBopsiercst 11 O€H3011 B BOJIE:
a) Jla
b) Yactuuno
c) Her
d) ITpu oxnaxxneHun
Bomnpoc Ne 15. YraneBonopoay ciaeayroero coctaBa: CoOOTBETCTBYET Ha3BaHUE:
a) DTUI0eH30
b) Tonyon
¢) Merunbenson
d) Buaunbenzon
Bomnpoc Ne 16. CtpykTypHyto ¢popmyiy OeH30J1a TPEeATOKIII:
a) U. I'mayGep
b) @. Kekyne
c) M. ®apaneit
d) 3. Muuepnux
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Bomnpoc Ne 17. Jlononnute ppa3y «I 1aBHBIM KOMIOHEHTOM IPUPOIHOTO ra3a SABISETCA ...»
a) 3TaH

b) meTan

c) OyraH

d) 6eH3on

Bompoc Ne 18. lomonaute dhpasy «IlomyTHbIN ra3 oTan4gaeTcsi OT MPUPOTHOTO TEM, UTO ...)»
a) HE OTJIMYAeTCS

b) cocTouT M3 OAMHAKOBBIX COSAUHEHUH, HO B pa3HBIX 0ObEMHBIX COOTHOIICHUSIX

C) COZEPKUT OOJIBIIIOE KOJIMYECTBO Pa3HBIX YIIIEBOIOPOIOB

d) He comepkuT MeTaHa.

Bompoc Ne 19. lonmonaute dhpaszy «HedpTs — 310 ...»

a) YHCTOE CIIOKHOE BEIIECTBO, COCTOAIIEE U3 YIIIepoa U BOJIOpoIa

b) cMmech BelecTB, MpeACTaBIAIONIAs co00il pacTBOpP ra3000pa3HbIX U TBEPABIX YIIIEBOAOPOI0B

C) npupoaHass MacCJIdHUCTas roprodast XKHUJIKOCTb CO CHGHI/Iq)I/IquKI/IM 3araxoM, CoCTosdAlmas B

OCHOBHOM M3 CJIOKHOH CMECH YIJIEBOJOPO/IOB
d) cMech HEOpraHUYECKUX COSTUHEHUH.
Bomnpoc Ne 20. JTonnonnute ppazy «M3 HedhTH moIydaror. .. »
a) OeH3uH
b) kepocun
c) OCH3MH, KEPOCHH, JINTPOUH
d) murpouH, kepocuH, OEH3HMH, Ta301JIb, Ma3yT M MPOAYKTHI UX TIEPEPadOTKH
€) BCE OTBETHI HETIPABHIIbHBIC.

Bompoc Ne 21. Jlonomuaute ¢gpazy «lIpomecc pacmama MOJEKYN CIOXHBIX YIIEBOAOPOIOB 10

0oJiee MPOCTHIX MO JEHCTBUEM BBICOKOH TeMIIEpaTyphl M KaTalu3aTopa Ha3bIBaeTCs. .. »
a) KPEKUHTOM
b) TepMHUUECKIM KPEKHMHTOM
C) peKTU(HUKAITMOHHON TTePETOHKOM
d) kKaTaIUTUYECKUM KPEKUHTOM.
Bompoc Ne 22. Jlonmonuute dhpaszy «HedTs sBusercs ....

a) 9KOJIOTUYCCKU BPCAHBIM BCUICCTBOM, T.K. OTPULATCIBHO BJIMACT HA PACTCHUA WU KHUBOTHBIX,
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OTpaBJIdAa UX 3a CUCT HAJINYUA B Hel BPCAHBIX BCUICCTB
b) sxooruuecku 6€3BpEIHBIM BELIECTBOM

C) 9KOJIOTUYCCKU TOJIC3HBIM BCHICCTBOM, T.K. COACPIKUT BCHICCTBA HGO6XOI[I/IMI>I€ JUIA

KHU3HEEATSNbHOCTH OOJBIINHCTBA OPTaHU3MOB
d) moe3HbIM U BpeTHBIM BEIIECTBOM B 3aBUCHMOCTH OT YCIIOBHH.
Bomnpoc Ne 23. B cocTaB MoJieKyJ bl CIUPTA BXOAUT (PYHKIIMOHAIbHAS TPyIa
a)— CHO;
6) — COOH;
B) - NH2;
r) - OH.
Bompoc Ne 24, Y6epute «IuIIHEE» BEIIECTBO
a) C3H70H;
b) C2H50H;
c) CH3COH;
d) CH30H.
Bonpoc Ne 25. C yBennueHHEM OTHOCUTEIBHON MOJIEKYJIIPHOM MacChl paCTBOPUMOCTD CIIUPTOB
a) YXyALLAeTCs;
b) HE U3MEHseTCS;
C) YJIy4ILIaeTCs;
d) u3mensercs.
Bompoc Ne 26. Peakius stepudukauu — 3TO peakiusi B3aUMOISHCTBHS MEXKTY:
a) CIIUPTOM U KHCIIOTOM;
b) anbreruoM u KUCIOpoIoM;
C) IBYMsI OJJMHAKOBBIMU CITUPTAMU;
d) ciupTOM ¥ OCHOBaHHEM.
Bonpoc Ne 27. Oranon HE pearupyer ¢
a) BOJIOM;
b) ruapoxcunom meau (11);
¢) okcuaoM meau (I1);
d) xucnopomom.
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Bonpoc Ne 28. IIpu narpesannu Boiie 140 oC B npucyrctBun H2SO4 u3 aTanona nosydaercs:
a) METaH,;

b) 3THIICHIJTHMKOJIb;

C) OTHJICH;

d) aneruieH.

Bompoc Ne 29. Ciuptsl umerot Gpopmyiy:

a) R-OH

b) R-COOH

c) R-NH2

Bomnpoc Ne 30. Criuptsl — 3T0:

a) MPOU3BOJIHbIE YTIIEBOIOPOIOB, I/I€ OJIMH MJIM HECKOJIBKO aTOMOB BOAOPO/1a 3aMEIIECHbI Ha
THJIPOKCUIIbHBIE TPYIIIBI

b) mpon3BOHBIE YIIIEBOIOPOIOB, I'/I€ OJUH UM HECKOJIBKO aTOMOB BOJIOPOa 3aMEIICHBI Ha
KapOOKCHIIbHBIE TPYIIIBI

C) IPOU3BOJIHBIE YTIIEBOIOPOIOB, I'/I€ OJUH WJIM HECKOJIIBKO aTOMOB BOAOPO/1a 3aMEIIEHbI Ha
KapOOHHUIIbHBIE TPYIIIIBI

Bomnpoc Ne 31. K MHOroaTOMHBIM CIUpTaM OTHOCHUTCS:

a) TIUIEPUH

b) meTunOBBIN

C) STUJIOBBII

Bomnpoc Ne 32. MeTtanon npuMeHsieTcs 1711 U3TOTOBJICHUS:

a) TJ1aCTMAacChl

b) nexapcTs

C) XJIOMYaToOyMaXKHOU TKaHH

Bonpoc Ne 33. DTuneHrnmMKosb UCIOIb3YETCsl B KAUeCTBE:

a) antudpuza

b) MammmHHOrO Macia

C) JIEKApCTBEHHOTO BEIIECTBA

Tect 2. (2-Bapuanr)
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Bonpoc Ne 1. I'uuepus:

a) He STOBUTHIN

b) cTaHOBUTCS SIIOBUTHIM TP BBICOKUX TEMITEPATypax KUTICHUS
C) OYCHBb STOBUTHIN

Bonpoc Ne 2. KauecTBeHHOI peakliueii Ha IIMLIEPUH SIBISIETCS B3aUMOJEICTBHE C:
a) rugpokcuaom menu (II)

b) rumpokcuoM HaTpUs

¢) KapOOHOBBIMU KHCIIOTAMHU

Bompoc Ne 3. CopOuT ucnonb3yercsi B KauecTBe:

a) 3aMEHUTEJIS caxapa

b) KpeMOB 11 CMATYEHUS KOXKHU

C) Macia JUIsl CMa3bIBaHUS JBUTATEIS

Bonpoc Ne 4. Ha ocHOBE HUTPOITIMLIEPUHA N3TOTABINBAIOT:

a) TMHAMUT

b) nmaBcan

C) pe3uny

Bompoc Ne 5. OGpazoBaHue «cepeOpsHOTO 3epKaja» B PEaKIUh C aMMHAYHBIM PacTBOPOM

okcuja cepedpa J0Ka3bIBaeT, YTO B MOJICKYJIC BEIIECTBA COJCPKHUTCS
a) KapOOKCHIIbHAs TpyIIa
b) nBoiinas cBs3b Mexay aromamu C u O
C) anmpJIeruaHas Tpymna
d) atrom yriepoaa B Sp2-ruOpUIHOM COCTOSTHUH
Bormpoc Ne 6. C momoIip0 aMMHAaqHOTO pacTBOpa OKCHA cepedpa MOKHO Pa3IuYUTh PACTBOPHI
a) METaHOJIa ¥ dTaHOJa
b) aTanona u 3TaHANA
C) TTIUIIEpUHA U ATUIICHIJINKOJIS
Bomnpoc Ne 7. C runpokcunom meau (I1I) pearupyror oba Beriectsa
a) NIMLEPHUH U IIPOIaHalb
b) ameranbaerua 1 3TaHON

C) ATaHOJ U (peHo

42



d) dbenon u popmanbaerua

Bomnpoc Ne 8. CoctaB kapOOHOBBIX KUCIIOT OTpaXkaeT oomiast popmyina
a) RCOOR

b) RCOH

c¢) ROH

d) RCOOH

Bompoc Ne 9. ®dynkimonanbHast rpyrmima KapOOHOBBIX KHCJIOT COCTOUT H3...
a) KapOOHUIILHON U aMUHOTPYIIITHI

b) ruapOKCUIBLHOM U AMUHOTPYIITIBI

C) KapOOHUIILHOHN ¥ TUJIPOKCUIILHOM TPYIIITHI

d) kapOOHMIBLHOM U HUTPOTPYIIITHI

Bomnpoc Ne 10. B xone peakiuu stepupukaiuy KapoOoHOBbIE KUCIOThI PearupyroT
a) c MeTaJIaMu

b) ¢ ocHOBaHUSIMHU

C) CO CIUpTaMH

d) ¢ kucioramu

Bomnpoc Ne 11. I'ne B npupose MOKHO BCTPETUTh METAHOBYIO KUCIIOTY?
a) B KOPHSX BaJIEpUaHbI

b) B mporopkiem macie

C) B MypaBbsiX, B KpaluBe

d) B Momoke

Bompoc Ne 12. HazoBute kap6onoByto kucinory C3H7COOH

a) KalpoHOBas

b) ykcycHas

C) MPOMUOHOBAs

d) macisHas

Bonpoc Ne 13. ArperatHoe cOCTOSIHUE YKCYCHOM KHCIIOTBI:

a) ras

b) )xuIKOCTH

C) TBEPJIOE BEIICCTBO
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Bonpoc Ne 14. C xakuMu M3 TEpPEUMCICHHBIX BELIECTB BCTYMAIOT B PEAKUUU KapOOHOBBIE

KHCIIOTBI:
a) CO CIIUPTaMH B MMPUCYTCTBUU KUCIIOTHOTO KaTalnu3aTopa,
b) MeTauIMYecKUM HaTpUEM
C) TUAPOKCUIOM HATpUS
d) merannnueckum cepedbpom
a) a,
b)a, 6
c)a,0,B
dr
Bompoc Ne 15. Peakrusi, oOpaTHas peakiuuu 3TepuduKaIiy, Ha3bIBaeTCs peakIuei
a) HeUTpamu3aum
b) neruaparamuu
C) TUAPUPOBAHHUS
d) runponusza
Bomnpoc Ne 16. )Kupbl — 3T0 Cl10KHBIE 3(HUPHI
a) ATaHOJIA M BBICIIUX KapOOHOBBIX KUCIOT
b) STUIECHIIMKOIS U BBICHINX KapOOHOBBIX KHCIIOT
C) TTIUIIEpUHA U BBICIIMX KapOOHOBBIX KUCIOT
d) rMueprHa ¥ HU3MIMX KapOOHOBBIX KHCIIOT
Bomnpoc Ne 17. BzaumoaelicTBre )KUPOB ¢ pAaCTBOPAMHM IIEJIOUYENH — 3TO PEaKIUs
a) arepudukanuu
b) okucnenus
C) OMBUICHHS
d) mpucoenuHeHUS
Bonpoc Ne 18. MbL10 — 3T0
a) CMECh CTEApUHOBOW U NAJIbBMUTUHOBOM KHCIIOT
b) HaTpueBbIE U KATMEBBIE COJIM CTEAPHHOBON U MaJIbMUTUHOBON KUCIIOT
C) HATPUEBBIC U KAJMEBBIE COJIN OJICMHOBOW KUCIIOTHI

d) HaTpueBbIe U KalIUeBbIe COJM YKCYCHOW KUCIOTHI
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Bonpoc Ne 19. Kakoii TpexaTOMHBII clIUPT BXOAUT B COCTaB KUPOB?
a) ['muuepun

b) DTHUICHTIIUKOIIb

c) Copbur

Bomnpoc Ne 20. Bribepute nmpaBuibHOE YTBEPKICHHUE:

1) cnoxubie 3pUpPBl — 3TO MPOM3BOJHBIE KAPOOHOBBIX KHCJIOT, B KOTOPHIX aTOM BOJOpOa

3aMEIIEH HA YIIIEBOJOPOAHBIN pauKal;

2) peakuusi TOJYYEHHUS CIOXHBIX 3(DUPOB W3 KapOOHOBBIX KHCIOT M CIUPTOB HA3bIBAETCS

peaKuue HeuTpaau3auu.
a) ToibKO |
b) Toabpko 2
c) o0a npaBUIIbHBIC
d) HeT mpaBUIBLHOTO OTBETA

Bompoc Ne 21. Cpenu npenctaBieHHBIX HUKE XapaKTEPUCTHK BBIOEPUTE Ty, KOTOpasi OTHOCUTCS

K CJIO)KHBIM 3(UpaM ¢ HeOOIbIIONW MOJIEKYIISIPHON Maccoil:
a) TsKeJIee BOJIbI
b) umerot 3anaxu GppyKkToB
C) XOPOIIO PaCTBOPUMBI B BOJIC
Bompoc Ne 22. Ha3Banue mporiecca moaydeHust CI0KHBIX d3(PUPOB:
a) TUIPOTeHU3AIUS
b) apomaTuzamus
C) TUapaTaus
d) arepudukanus
Bonpoc Ne 23. IIponecc npeBpalieHus KUAKUX KUPOB B TBEPBIE:
a) TUAPUPOBAHNE
b) ruaponus
C) ruapataus
d) raorenupoBaHue
Bompoc Ne 24, Vkaxxkute OT 4ero 3aBUCUT (OPMUPOBAHUE KUPOB B pallOHE YeJIOBEKa?

a) XxapakTepa TpyI0BOM JeATEIbHOCTH
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b) pexxuma nuTaHus
C) aCCOPTUMEHTA MPOJTYKTOB

Bonpoc Ne 25. @yHKkHOHaNbHOM TPYINIIONH aMUHOB SIBIISETCS

a) — COOH
b)— OH

¢) — NH2
d) - COH

Bormpoc Ne 26. [IpuBenute B cooTBeTCTBHE (hOPMYTYy aMHUHA U €T0 Ha3BaHUE

OOPMVIIA HA3BAHUE

a) C2HSNHCH3 1) sTunamun

b) CH3NH(C2H5)2 2) NpONUIATHIIAMUH
c) C2H5NH2 3) METUIITUIIAMUH
d) COHSNH2 4) aHWJIHH

5) METUIANATUIIAMUH
Bonpoc Ne 27. AMuHBI SIBISIOTCS OpraHUYECKUM
a) KUCJIOTaMH
b) ocHOBaHMsIMU
C) COIsIMU
d) ampoTrepHbIMU COCTUHEHUSIMU
Bonpoc Ne 28. ®yHKIHMOHAIBHBIMY TPYIIIIAMUA aMUHOKUCIIOT SBJISIIOTCS:
a) — COOH u — NH2
b) - OH
c)— COH
Bonpoc Ne 29. AMUHOKHUCIIOTBI IPOSIBIISIOT CBOMCTBA
a) KUCJIOTHbBIE
b) ocHOBHBIE
c) amQoTepHbIE
Bompoc Ne 30. I1pu B3anmo1elicTBIM aMUHOKHCIIOT MKy CO00M HE 00pa3yroTcs
a) TATICTITH BT

b) TpunenTumbl
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C) CIIO>KHBIE APHUPHI

d) monunenTuaBI

Bonpoc Ne 31. J[ns nonydeHuss aMUHOKHUCIIOT HEJIb35 UCIIOJIb30BATh PEAKIIMU:
a) TUAPOIIN3a OETIKOB

b) B3auMoIeHCTBUS TaIOTEHONPOU3BOIHBIX KAPOOHOBBIX KHUCIOT C aMMHAKOM
¢) OMOTEXHOJIOTHYECKHI METOT

d) B3auMopeiicTBHE KapOOHOBBIX KUCIOT C aMMHAKOM

Bomnpoc Ne 32. AMUHOKHCIOTBI HE UCTTOJIB3YIOTCS

a) B MEIMIIMHE

b) nms mpou3BOACTBA KpacuTeei

C) ISl CUHTE3a OEJIKOB

d) B cembCKOM XO3SHMCTBE.

Bomnpoc Ne 33. Ckonbko coepkuTcst aabpa-aMIHOKHUCIOT B YEJIOBEUECKOM OpTaHU3Me:
a) IBaJIATh

b) Tpuanare

C) COpOK TISITh

d) He comepxuT
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3. YcaoBus peaaun3anuu o0meo0pa3oBaTebHON Y4eOHONH TUCHUIIIMHBI XUMMS

OcBoeHnue mporpaMMbl  y4eOHON  AUCHUIUIMHBI ~XHWMHS — TpEArojiaraeT HaJIWYde B
npodeCCHOHATFHON 00pa30BaTEIbHOW OpraHU3allH, PEaTH3yIoNMeH 00pa3oBaTeIbHYIO MPOrpaMMy
cpenHero obmiero obpaszoBanus B mpenenax ocBoeHwmst OIIOIT CIIO nHa 6aze OCHOBHOrO OOIIETO
o0Opa3oBaHus, y4€OHOT0 KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh K 00€CIeYUTh CBOOOTHBIN JTOCTYII

B MlHTEepHET BO BpeMs yueOHOTO0 3aHATHS U B MIEPHOJ] BHEYUEOHOM 1eATeIbHOCTH 00yYaIOIUXCSl.

3.1. TpeGoBannss K MUHUMAJIbHOMY MATEPHAJIBbHO-TEXHHYECKOMY 00ecre4yeHn 0.

OcBoeHnue mporpaMMbl  y4eOHOW  AUCIUIUIMHBI ~XHWMHS — TpEArojiaraeT HaJIWYde B
npodeccuoHaIbHON 00pa30BaTENbHOM OpraHu3aliy, peaau3youeil 00pa3oBaTeNbHYI0 MPOTrPaMMy
cpenHero obmero obpaszoBanus B mpenenax ocBoeHust OIIOIT CIIO Ha 6Gaze OCHOBHOTO OOIIETO
oOpa3oBaHms, kaOWHeTa XUMHH C JabopaTopueld W JTaOOPAHTCKOM KOMHATOH, B KOTOPOM HMEETCS
BO3MOXXHOCTh 00€CIeYUTh CBOOOJHBIA AOCTYN B MIHTEpHET BO BpeMsi y4eOHOro 3aHSTUS U B MEPUOJ
BHEy4eOHOW jgedarenbHOCTH oOywaromuxcs. [lomemenne kabuHeTa JIOJDKHO — yJIOBIETBOPSTH
TpeboBanusM CaHUTAPHO-IMUAEMUOIOTHYECKUX MpaBui 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178 -02) u
ObITh OCHAIIEHO THUIIOBBIM OOOPYJAOBAHMEM, YKa3aHHBIM B HACTOSALIMX TPeOOBaHUSAX, B TOM YHCIE
CHelHaTM3UPOBAaHHON y4yeOHON MeOeblo U CpeAcTBaMH OOYYEeHMsI, JOCTATOYHBIMU JUISI BBHITIOJHEHUS
TpeOOBaHUI K YPOBHIO TIOJITOTOBKU 00YJaIOIINXCSI.

Kabouner xumun

[TapTa ydyenudeckass co ckambel (3-mectHas) — 14 mT., mpemojgaBaTeabCkoe MecTo - 1 1miT.,
JOoCcKa y4deOHast - 1 mT., IepCOHATBHBIA KOMIBIOTEp - | MT., MHOTO()YHKIITMOHAIBHOE YCTPOUCTBO - 1
MT., MYIbTUMEIUWHBIA TpoeKkTop - 1 1mT., y4eOHO-HATTSAHBIE METOJAMYECKHE IOCcCoOus,
COOTBETCTBYIOIIEE MPOTPaAaMMHOE OOecreueHue, HarisgHeie mocodbus, mpodbupka I1X-14 - 50 mr.,
mTaTuB s npooupok 10 rHEe3n (monmaT.) - 4 MWT., J0CKa IS CYIIKH XMMHYECKOW MOCYybl - 1 miT.,
KOMIUIEKT CPEACTB JUIsl MHIMBUIYaIbHOW 3alUTHI - 1 KOMIUL., JIOKKA JIJIsl CKUTaHMs BellecTB - 1 miT.,
CIUPTOBKA JIEMOHCTpaIMoHHas - 1 mr., Oymaxusie GunbTpsr 12,5 cm (100 mT.) - 1 KOMIUL, BeCHI
a5IeKTpoHHBIE JabopaTopublie (Tounocth 0,01 1) - 1 mrT., Habop 6aHOK 15 M I TBEpABIX BEIIECTB - 3
KOMIUI., Ha00p CKISHOK 30 MIT Ji1 pacTBOPOB PEAKTHUBOB - 5 KOMIUIL., cTakaH xumudeckuid 100 mi co
mkanoit 111 - 1 mrT., mmarens-oxkedka - 3 mT., MTaTuB 1 mpooupok 10 rHe3n (MoiaudT.) - 4 mrT.,
0anka moj peaktuBbl 500 mn monmudTHiIeHOBas - 10 mT., 6anka mon peaktuBbl 500 MI U3 TEMHOTO
cTekia ¢ mpookoit - 30 mrT., Boponka B-75 III1 - 2 mT., KoMIekT MepHbIX kKoib (12 mrT.) - 1 koM.,
KOMIUICKT THUMEeTOK (9 mT.) - | KOMIUI., KOMIIEKT CTaKaHOB TUIACTUKOBBIX (15 mir.) - 1 komruL,
KOMIUICKT CTAaKaHYMUKOB Il B3BeIIMBaHUs (OrOKC) - 1 KOMIUIL., HA0Op CKJISTHOK JiJIst pacTBOpoB 250 M. -
1 xommut., mect Ne 2 - 3 mir., crynka dapdopoas Ne 2 - 3 mt., Ha6op Ne 16 BC «Metaisl, okcub - 1

mt., Habop Ne 17 C «Hutpartb» (Manbiii) - 1 mr., Hadop Ne 4 OC «Oxeuas» - 1 mr., Habop Ne 6 OC
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«llemounbie W MmIENOYHO3EMENbHBIE MeTaTbl» - 1 mT., Habop Ne 10 OC «Cynbdarel. CynbpuUTHL.
Cynsoune» - 1 mr. Tabauna "Ilepuonuueckas cucrema xum. 3nmeMmentoB J[.M.Menneneesa" - 1 mir.,
tabnuna "[lpaBuia TexHUKH OE30MAaCHOCTH MpH paboTe B XUMHUYECKOM KaOmHeTte" - 1 mT., Tabmuma
"OcHOBbl XuMHUYecKuxX 3HaHuWi. [IpaBunma mnpoBeneHust naboparopHeix pador" - 1 mr., Tabnuna
"DIEKTPOXUMHUYECKUH Psii HAaNpsDKeHU MetamuioB” - 1 mT., Oymara MHAWKAaTOpHAas yHUBEpcaiIbHas - 1
KOMILI.

YuranabHblid 3aJ (CHEeNUAJU3HMPOBAHHBIM KaOMHeET), 000PYA0BAHHbIH KOMIILIOTEpPAMH C
BBIX0/10M B ceTb UHTepHeT

Cron - 20 wrT., cTyn - 20 mrT., paboyee MECTO COTPYIHHKA - 2 IIT., IEPCOHATBHBIA KOMIIBIOTEP C
BBIXOZIOM B MHTEpPHET U OOECIeueHUEM J0CTyNa B IJIEKTPOHHYIO MH(OpPMalHOHHO-00pa30BaTeNbHYIO
cpeny akageMuu — 17 mT., MHOro() yHKITMOHAIBHOE YCTPONUCTBO — 2 IIIT.

bubauorexa

Cron - 20 wr., ctyn - 20 wT., pabouee MeCTO COTPYIHHUKA - 2 MIT., CTEJUIaX — 25 MIT., CTeJUIaX C
MOCaJA0YHBIM MOJyJIeM — | mmT., mKad KaTaJloXHbIM — 11IT., TEPCOHATbHBIA KOMITHIOTEP C BBIXOJOM B
WHTEPHET M OOECIeYECHUEM JIOCTyNma B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpEIy

akajeMuu — 17 mr., MHOro(yHKIIMOHATILHOE YCTPOMCTBO — 2 IIT.

3.2. UndopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl

Jns peanuszanuu mporpaMmbl OMOIMOTEUHBIH (OHI 00pa3oBaTENbHON OpraHM3allUd HMEeT
NeYaTHbIE U 3JIEKTPOHHbIE 00pa3oBaTeNbHbIE W MH(OPMAIMOHHBIE PECYpChl, BHIOMpAcTcs HE MEHee
OJTHOTO M3aHUS W3 TEPEUYHCICHHBIX HIDKE MEYaTHBIX M3JaHUI M JJIEKTPOHHBIX M3JJaHUH B KadecTBE

OCHOBHOTI'O, ITPHU 3TOM CITMCOK, MOXKECT OBITH JOIIOJTHEH HOBBIMH U3 AaHUAMU.

OcHoBHasi IuTEpaTypa:

JJ151 CTy1eHTOB:

lNabpuensa O.C. Xumus : ydeOHUK UIS CTYH. YupexnaeHui cper. mpod. obpazoBanms / O.C.
INa6puensu, U.I'. OctpoyMoB.- 6-¢ uza., crep.- M.: Axkanemus, 2017.-272 c.

Juis1 npenogasareJieii:

1. I'muaxka, H.JI. OGmas xumust. : yueoHoe nmocodue / 'muaka H.JI. — Mocksa : KnoPyec,

2019. — 748 ¢. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.U. Opranuueckas xumus : yueonuk / AWM. Apremenko. — Mocksa : KnoPyc,

2018. — 528 ¢. — Jms CIIO. https://www.book.ru/book/924050/view2/1
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3.3 IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOT il

B pamkax u3yueHus: IUCUUIUIMHBI UCTIOIB3YIOTCS ClleAyronne NHPOPMaIIMOHHbIE TEXHOJIOTHU:

- DJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, B KOTOPbIE BXOAST JEKTPOHHAs 00pa3oBaTeibHas
cpena Axagemud (pacrooKeHHAsI 110 JIEKTPOHHOMY aapecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 21eKTpOHHO-OMOIMOTEYHAsT CUCTEMA
«Znanium.comy (pacmoioKeHHas 10 JIEKTPOHHOMY ajapecy http://znanium.com/catalog), 3EKTPOHHO-
oubnmoteunas cuctema «Ibooks.ru» (pacmosokeHHas 1o JIEKTPOHHOMY afpecy https://ibooks. ru/home.

php?routine=bookshelf);

- IPE3CHTAIIMOHHBIE MaTepHalibl, pa3pabOTaHHbE B LEIAX BU3YyaTU3alUH y4eOHOTO
MaTepuaja U IOBBIIIEHUS HAIrJAAHOCTH OOYYEHHUs, B COOTBETCTBMU C KAJIEHAAPHO TEMAaTHYECKUM
IIJIAHOM I10 JUCLUIIINHE;

- B PaMKax M3Y4EHUs AUCHUIUIMHBI UCTIONb3yeTcs makeT nporpamm Libre Office

34 YciaoBus peanu3anuy NPOrpaMMal sl 00y4arIUXCcs HHBAJIHMI0B U JIUI C
OrpPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

Copmepxanne cpenHero mnpodeccHOHAIBHOTO OOpa30oBaHWsI W YCIOBUS OpraHU3aIlluu
oOydeHHsT O00yJaromuxcsi ¢ OCOOBIMH O0Opa30BaTCIPHBIMH TOTPEOHOCTSIMH  OTPEIEIISIOTCS
aJanTUPOBAHHONW 00pa30BaTEIILHON MPOTPAMMOIA.

OOyuenue 1Mo 0O6pa3oBaTENbHBIM MIPOrpaMMaM CPEAHEr0 MPOPEeCcCHOHATHLHOIO 00pa30BaHUS
o0yJaroImuxcss C OrpaHMYCHHBIMH BO3MOXHOCTSIMH 370pPOBbsS Ha (DaKkylIbTeTe CpEIHEro
poeCCHOHAIBHOTO  00pa30BaHUsl aKaJeMHUU OCYIIECTBISETCS C Y4EeTOM OCOOEHHOCTEH
NCcUX0(U3MUECKOr0 Pa3BUTHSI, WHAMBUAYAJTbHBIX BO3MOXKHOCTEH M COCTOSHMSI 3/IOPOBbS TaKUX
00yJaromumxcs.

CrnenanbHble YCIIOBHS BOCIIUTAHUS M Pa3BUTHS TaKUX 00yUaroIIKXCsl, BKIIOYAIOT B ceOsl:

- HCIIOJIb30BAHME CIIELUATIbHBIX OOpa30BAaTENbHBIX MPOrPaMM MU METOAOB OOY4YeHHS] U
BOCIIUTAHUS,

- HUCTOJb30BAHUE CHEIMAIbHBIX YYEOHHKOB, YYEOHBIX TOCOOMH M JAMIAKTHYECKUX
MaTepUasoB M0 AUCHUIIIMHAM CIIEIUATbHOCTH,

- OCHAIllEHWE 3/JaHHS CHCTEMaMHU IPOTHUBOIMOKAPHOW CHUTHAIM3AIMM M OIOBEUICHHS C
OyOMUpPYIOIIMMH  CBETOBBIMH  YCTPOWCTBaMH, HWH(POPMALMOHHBIMU TallO C  TaKTHJIbHOU
(mpocTpaHcTBeHHO-penbedHON) nHDOpMaIuen u ap.

- CIEUUalbHBIX TEXHUYECKUX CPEACTB OOyUEHHS KOJUIEKTUBHOTO W WHAMBHUAYAJIbHOTO
MOJIb30BaHUs, HAIIPUMED, HCII0JIb30BAaHHE MYJIbTUMEIUIHBIX CPEJCTB, HATUYHE OPTTEXHHUKH, CITalI-

MIPOEKTOPOB, JIEKTPOHHOH TOCKH C TEXHOJIOTHEH JIa3ePHOTO CKAHUPOBAHUS;

50



- oOecneueHre BO3MOXKHOCTU JMCTAHIIMOHHOTO oO0y4deHus (dnmextpoHHble YMK s
JTUCTAHIIMOHHOTO OOYYCHHMS, YYCOHUKU Ha JICKTPOHHBIX HOCUTEIISX U JIP.)

- TPEIOCTaBJICHUE YCIYr acCUCTeHTa (MTOMOIIHHMKA), OKAa3bIBAIOIIETO OO0YYaIOIUMCS
HEO0OXOIUMYIO0 TEXHUYECKYIO TTOMOIIIb,

- HaJINYAE KOMIBIOTEPHOW TEXHWKH H CIEIUAIBLHOTO IPOrPaMMHOTO OOeCTIeUeHHS,
aJanTUPOBAHHBIX I MHBANUIO0B U Jinil ¢ OB3;

- obecrnedyeHne JOCTyMa B 3AaHUs 00pa30BaTEIbHBIX OpPraHU3alluii U IPYTHe YCIOBUs, O€3

KOTOPBIX HCBO3MOXXHO UJIU 3aTPYAHCHO OCBOCHUC O6pa30BaTe.HBHBIX nmporpamMmm 06y‘-IaIOH_II/IMI/IC$I C
OrpaHM4YC€HHBIMH BO3MOXKHOCTSAMHU 310POBbA.

- KOMIUIEKTOBaHWE OMOJIMOTEK CIEIUATbHBIMU aallTUBHO-TEXHUYECKHUMH CPEJACTBAMHU IS
uHBAMIO0B U juil ¢ OB3 (roBopsmmMyu KHAUTaMH Ha (hiem-KapTax U CIEeNUANTbHBIME anmnapaTaMmu
IUTSL IX BOCIIPOU3BEICHN ).

B memsx [OOCTYmHOCTH TOJIydeHHs] CpeaHero MpoeCCHOHAIBLHOTO  00pa3oBaHMS
Oo0yJaromuMHUCsT € OCOOBIMH  00pa3oBaTelIbHBIMH  MOTpeOHOCTAMU  akagemueit MMCUT
obecrieunBaeTcs:

1) i o0y4aromuxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBS 110 3PEHUIO:

- ajganTanus OQHUIMAIBHOTO cailTa akageMuu B ceTH VIHTEpHET ¢ y4eToM OCOOBIX
noTpeOHOCTEH MHBAINIOB 110 3PEHUIO C MPUBEACHUEM UX K CTAHAAPTY JOCTYITHOCTH BEO-KOHTEHTA
1 BeO-CEPBUCOB;

- pa3MemieHWe B JIOCTYNHBIX JJIsI  OOYYalONIMXCS, SBJSIFOIIAXCS — CICTBIMH WM
CIabOBUASIIMME, MECTaX W B aJanTUpPOBaHHOW (opme (C ydyeToM HX OCOOBIX MOTpPEeOHOCTE)
CIpaBOYHON WMH(MOPMALUU O PACTIUCAHUU JICKIUH, YIeOHBIX 3aHATHHA (JOKHA OBITH BBIMOJHEHA
KpYIHBIM (BBICOTa TPOIMUCHBIX OYKB HE MeHee 7,5 c¢M) pelbeHO-KOHTpacTHBIM ImpudToM (Ha
oeroM uiH x€ntom GoHe) U poayorpoBana mpudTom bpaits),

- o0ecrieueHue BBIMTYCKA albTEPHATUBHBIX ()OPMATOB IMEYATHBIX MaTEpHUANoB (KPYITHBII
mpuT WK ayauodans);

- oOecrieueHre A0CTyna oOyJaroIerocs, sSBISIOMIETOCS CICTBIM U UCIIONB3YIOMIET0 CO0aKy
- IOBOJBIPS, K 37aHUI0 00pa30BaTEIbHON OpraHu3alyy, pacloIararollero MECTOM JJsl pa3MeIIeHUs
CO0aKH-TTOBOJBIPS B YaChl 00YUEHUSI CaMOro 00y4aroerocs;

2) it 00yYarOMIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JIOPOBBS IO CITYXY:

- nyOnMpoBaHHWE 3BYKOBOM CHPaBOYHOW HMH(POPMAIMHM O PACTHCAHUU YYEOHBIX 3aHITHI
BU3YaJIbHOW (YCTaHOBKa MOHHMTOPOB C BO3MOXXHOCTBIO TPAHCISIIMUA CYOTHTPOB (MOHHUTOPHBI, MX
pa3Mepsl U KOJTMYECTBO HEOOXOAUMO OMPEAETATh C YI€TOM Pa3MEepPOB MTOMELICHHUS);

- obecrnedeHue HaIIeKAIMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEICHUS HH(OpMAIH;
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3) nmna  oOyyaromuxcs, WMEIONIMX HapyLIEHWs ONOPHO-ABUraTeIbHOIO  ammnapaTta,
MaTepHaAIbHO-TEXHUYECKUE YCIIOBUS JOJDKHBI O0ECIEeYMBATH BO3MOXKHOCTh OECHpPENsTCTBEHHOIO
J0CTyna oOydaromuxcss B  ydeOHble IOMELIEHMs, TyaJleTHble M JApyrue IOMEIIeHUs
0o0pa3oBaTeNbHONW OpraHM3alli, a TAaKKe UX NMpeObIBaHWE B YKAa3aHHBIX NMOMELICHHSX (HaJTIU4ue

MaH/1yCOB, MMOPYYHEH, pacCIIMPEHHBIX JBEPHBIX MPOEMOB, JTU(TOB U APYTrUX NPUCTIOCOOICHUI).
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4. XapaKkTepucTHUKA

OCHOBHBIX BH/I0B JeATeILHOCTH o0yuawuuxcsi

o0ureo0pa3oBaTeIbHOM Y4eOHOM TucHUNInHe XUMHSA

Conep:xxanue
o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/JI0B Y4e0OHOM 1eATeJIbHOCTH CTYA€HTOB
(Ha ypoBHe yUeOHBIX JeilcTBHI

Baskneijinime
XHMHYecKHe
NOHATHSA

'YMeHHe [1aBaTh OMNpPEICIICHHE U ONEPUPOBATH CICAYIOIIMMH XMUMHUYECKUMU
MOHATUSMH:  BEIIECTBO, XUMHUYECKHMI  DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIE aTOMHAasi M MOJEKYJSIpHAasT MacChl, HOH, aJUIOTPOMMUS,
M30TONBI, XUMHUYECKas CBSI3b, AJIEKTPOOTPULATEIBHOCTh, BaJIEHTHOCTD,
CTCTNICHh  OKWCJICHHS, MOJb, MOJISIpHAs Macca, MOJSPHBIH  00beM
ra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJISPHOIO M HEMOJEKYJISIPHOTO
CTPOCHHUSI, PACTBOPBI, BJEKTPOJUT M HEDJIEKTPOIHUT, SIECKTPOIUTHUECKAs
UCcCOoIManus,  OKHCIWTEIb U BOCCTAHOBUTED, OKHCJIEHUE U
BOCCTAHOBJICHHE, TETUIOBOU d(D(PEKT peakinu, CKOPOCTh XUMUIECKOU
peaKIny, KaTaan3, XMMUYECKOE PABHOBECHE, YIJIEPOJHBIN CKEIIET,

G yHKIIMOHATBHAS TPYIIA, H30MEPHs, TOMOJIOTHUS

OcHOBHBIE
3aK0HbI XUMHH

DopMyIHpPOBAHKE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB M MOCTOSIHCTBA
COCTaBa BEIIECTB. YCTAHOBKA IPUYMHHO-CIEIACTBEHHON CBSI3U MEXKIY)|
CONlep’)KaHWEM JTHUX 3aKOHOB U HAMUCAHHEM XHUMHUYECKUX (OpMyl H
ypaBHEHUW. YCTAHOBKA SBOJIOIMOHHON CYIIHOCTH MEHJEIECEBCKON W
COBpEMEHHOUW (OpMYyTUPOBOK Mepuoaudeckoro 3akona J[.M.Menneneesa.
OO0BsicHeHne (U3UYECKOTO CMBICTAa CHMBOJHUKH TEPUOJIMYECKON TaOIUIIb
xuMuueckux anemeHtoB .M. MeHneneeBa M yCTaHOBKAa NPUYMHHO-
CJIEICTBEHHOM CBA3M MEXKIy CTPOCHHEM aroMa W 3aKOHOMEPHOCTIMH
W3MEHEHUS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB B MEPHOJAX U
rpynnax. XapakTepuCTHKa 3JIEMEHTOB MajblX U OONBIINX MEPHOIOB MO UX
nosioxkeHuto B Ilepuognyeckon cucreme .M. Menneneesa

OcHoBHbIE Teopuu
XHMHUH

YcraHOBKa 3aBUCHUMOCTH CBOWMCTB XHWMHMYECKMX BELIECTB OT CTPOCHHS
ATOMOB  O0pa3yloluX HMX XUMHYECKUX DJJIEMEHTOB. XapaKTepHUCTHKA
BaXXHEHIINX THUIOB XHMHUYECKHUX CBSI3€M W OTHOCHUTEIBHOCTH JTOM
tunonaoruu. OObACHEHHE 3aBHCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS  KPUCTAUIMYECKUX  pemeToK.  POopMyauMpoBKa  OCHOBHBIX|
[MOJI0KEHUN TEOPUHU DIICKTPOJIUTHUYECKON HUCCOLMAIMA U XapaKTEPUCTHUKA B
CBET€ OJTOW TEOPUU CBOWCTB OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX|
coequHeHn. DOPMYJIHMPOBKA OCHOBHBIX IOJOKEHUH TEOPUU XHUMHUYECKOTO
CTPOCHHUS OPraHWYECKUX COCJAMHEHUM M XapaKTEpUCTHKAa B CBETE 3TOMl
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHUMN

Baxkueiimme
BeIecTBa "
MaTepUaJIbl

XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, NOJIYYEHHS U IPUMEHEHUS
BAKHEHIINUX METAUIOB U HX COCAMHEHMH. XapaKTEepUCTHKa COCTaBa,
CTPOEHHUSI, CBOMCTB, NOJIYYEHHUS] U MPUMEHEHHS BaXHEHIINX HEMETAIUIOB HX
COCIMHEHUN. XapaKTEpPUCTUKA COCTaBa, CTPOCHUS, CBOWCTB, MOJYYEHHUS U
[PUMEHEHNs BAXXHEHIIMX KJIACCOB YIVIEBOJOPOJAOB HMX IPOU3BOAHBIX
HanOoJee 3HAYMMBIX B HAPOJHOXO3SIMICTBEHHOM IUIaHE MPEICTABUTEICH.
AHaQJIOTUYHAsI XAPAKTEPUCTUKA BAXKHEHIIUX MPEACTABUTENECH  APYrux
KJIACCOB OPraHMYECKUX COCIMHEHWW: METAaHOJIA W HTAHOJ]A, CIIOXKHBIX|
P(UpPOB, KUPOB, MbLI, aJIbJAECTUAOB, KETOHOB, KAPOOHOBBIX KUCIIOT

XHUMHYECKH A3BIK
M CHMBOJIHKA

Vcrionb30BaHKe B y4eOHOU U MPOPECCUOHATHHOM EATETbHOCTH
XUMHUYCCKUX TCPMUHOB U CHUMBOJIUKH. HazBanue HU3YUCHHBIX BCHICCTB IO
TPUBHAIBHOHN MM MEXTyHaPOIHONH HOMEHKIJIATYPE U OTPAKEHHE COCTaBa
ATUX COCIMHEHUH C MOMOIIbIO XUMHUYECKUX (opmyit. OTpaxkeHue
XUMHYECKHX TPOIIECCOB C TIOMOIIBIO YPABHEHUH XUMUYECKUX PEaKIHi

BrImTotHeHEe XMMHYECKOTO OKCIICPUMCEHTA B ITOJITHOM COOTBETCTBUU C
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XuMHYECKH
IKCIEPUMEHT

npaBuigamMu  Oe3omacHocTH. HaOmrogenwe, ¢ukcamuss ©W  ONUCAHUE
PE3YJIBTaTOB MPOBEACHHOTO YKCIIEPUMEHTA

Xumuaeckast nHGopmaus

[IpoBeneHre CaMOCTOSITENIPHOTO TOWCKA XUMHYECKOH uHpopMmammu ¢
MCIIO0JIb30BaHNEM Pa3IUYHbIX HUCTOYHUKOB. Hcnons3oBanue
KOMIBIOTEPHBIX TEXHOJIOTHH [ 00pabOTKM H Tepeadyd XUMUYECKOH
nH(pOpMaIUK 1 ee IPEICTABIICHHsI B Pa3IMYHBIX opMax

Pacuetsl Mo xumMudeckuM Gopmynam U ypaBHEHUSIM

YcraHOBKa 3aBUCUMOCTH  MEXKJY Kaye€CTBEHHOW U KOJWYECTBEHHOM
CTOPOHAMU XUMUYECKUX OOBEKTOB U MPOIIECCOB. Perienne pacyeTHbIX 3a1a4
M0 XUMUYECKUM (OopMysiaM U YpaBHEHUSIM

[MpodunsHOE 1 MpodhecCHOHATEHO 3HAUMMOE CO/ICPKAHHE

OO0bsICHEHHE XMMHUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOE, OBITY U Ha
mpou3BoJcTBe. OnpeeneHne BO3SMOKHOCTEH MPOTEKAHUS XUMHUECKUX
MpeBpalleHuil B pa3au4HbIX ycinoBusax. Cobmonenne MPaBUII
HKOJIOTMYECKU TPaMOTHOT'O TIOBEJICHUS B OKpYykarotei cpene. Omenka
BIIMSTHUSI XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIel CpeJibl Ha OpraHu3M
YeII0OBEKa U IPYrue KuBble opranu3mMbl. CoOI0IeHIEe TpaBuil 0€30MacHOTo
oOpallieHus: C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMHU, J1a00PaTOPHBIM
ob0opynoBanueM. [loaroToBka pacTBOpOB 3aJaHHON KOHIIEHTPALIUU B OBITY U
Ha npou3BojcTBe. Kputnueckas oneHka JOCTOBEPHOCTH XUMHUYECKON
H(}OpMAIIH, TTOCTYMAIOMIEH U3 Pa3HBIX HCTOYHHKOB

XuMuyeckui
JIKCIEPUMEHT

BeIloJTHEHHE XMMHUYECKOTO HKCIEPHMEHTa B IOJHOM COOTBETCTBUH C
npaBuiamMu  Oe3omacHocTH.  HalOmionenwe, ¢Qukcanmuss ¥ ONUCAHUE
[PEe3yIbTaTOB MPOBEJCHHOTO YKCIEPUMEHTa NHGOPMAINH, MOCTYHAIOMIEH 13
a3HBIX HCTOYHUKOB

XuMnueckas
uHpopManus

[IpoBeneHne CaMOCTOSTEIBLHOTO IOWCKA XUMHYECKOH WHGpOpPMAIu C
MCIIO0JIb30BaHUEM pa3IMYHbIX UCTOYHUKOB. Hcnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTHI JUIs OOpabOTKM M Tepefayd XHMHUYECKOH
MHGOpPMALIMK U €€ TPEICTABICHUS B pa3IMyHbIX hopMax

Pacuernl nmo

'Y cTaHOBKa 3aBUCUMOCTH MEXIAY KaYECTBEHHOM M KOJIMYECTBEHHOU

XMMHYECKMM  [CTOPOHAMH XMMHUYECKHX 00BEKTOB U MpolieccoB. Pemienne pacyeTHbIX 3a1a4
dopmyiam u M0 XUMUYECKUM (POopMysiaM U YpaBHEHUSIM
YPABHEHHUAM
IIpopuiabHoe 1 (OO0BsICHEHHE XUMHUYECKUX SBJICHHUM, TPOUCXOMSIINX B MPUPOJE, OBITY M Ha
npogeccnoHanbHo MpousBoactBe. OnpeneneHne BO3MOXHOCTEH NPOTEKAHUS XMMHUYECKHUX|
3HaYMMOe MpeBpalleHui B pa3au4HbIX ycinoBusax. Cobmonenne paBUI
cofeps;KaHHe HKOJIOTMUYECKN T'PAaMOTHOTI'O TIOBEJIEHUS B OKpYy»karolien cpene. OueHka

BIIMSTHUSL XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIel Cpellbl Ha OpraHu3M
YeNIoBeKa U Apyrue KuBble opraHu3mMbl. CoOmoieHre mpaBuil 0€30MacHOro
oOpallleHus: C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBaMHU, Ja00PaTOPHBIM
o0opynoBanuem. [ToaroroBka pacTBOpOB 3alaHHON KOHLIEHTPAILIUH B OBITY U
Ha npou3BojAcTBe. Kputnueckas oneHka JOCTOBEPHOCTH XUMHUYECKON

uH(OpMAaIINK, TOCTYAIONIEH U3 pa3HBIX HCTOYHHKOB
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5. KoHTpoib W OLEHKA Ppe3yJbTATOB OCBOEHHS 00meo0pa3oBaTe/IbHOH Y4eOHOM

AUCHUIIIIMHBI Xumus

Pe3yabTaThl 00yueHus1 (0CBOEHHbIE YMEHHS, YCBOCHHbIE 3HAHUA)

®opMbI U METOABI

KOHTPOJISA U

CBIPBCBBIX

OLICHKH
pe3yJbTaToB
00y4eHust

Ha3bIBaTh U3YUYCHHBIC BEILIECTBA M0 «TPUBUATILHON) HIIM MEKTyHAPOIHOU MIPaKTUYECKHE
HOMEHKJIATypam; 3aHATUS

OMPEEATh BAJICHTHOCTh M CTENIEHb OKUCICHUS! XUMUYECKUX AJIEMEHTOB, TUI|  IPAKTHYCCKUC
XUMHUYECKOHN CBSI3M B COEAMHEHUSX, 3apsA]l MOHA, TPOCTPAHCTBEHHOE CTPOEHUE 3aHATHS,
MOJIEKYJI, THII KPMCTAJUIMYECKOW PEIIETKHM, XapakTep Cpelasl B BOIHBIX| JabOpaTOpHBIE
pacTBOpax, OKHUCIMTEIb UM BOCCTAaHOBUTENb, HAMPABICHUE CMELICHUs paboThl,
paBHOBECHsI MO/ BIUSHUEM pPa3IUYHBIX (DAaKTOpPOB, M30MEPHI U TOMOJIOTH, TECTHPOBAHHE
[IPUHAJUICKHOCTh  BEIIECTB K pPa3HbIM  KJIAacCaM HEOPraHWYECKHX U
OpraHWYEeCKUX COEIUHEHUN; XapakTep B3aMMHOIO BJIUSHUS aTOMOB B
MOJIEKYJIaX, TUIIbl PEAKIIMi B HEOPraHUYECKON U OPraHMYE€CKON XUMHUH;

XapakTepu30BaTh AJIEMEHTHI [0 UX MOJIOKEHUIO B [leproanueckoii cucreme| J1abopaTopHbIE
JI.1. MenneneeBa; oOmme XMMHYCCKHE CBOMCTBA METAJIOB, HEMETAJIIOB, paboThl
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX COCIUHEHUM; CTPOCHHUE
1 CBOMCTBa OpPraHMYECKHX COEAMHEHUU (YrieBOJOPOAOB, CIIUPTOB, (PEHONOB,

QIIBJICTH]IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, AaMHHOB, AaMHUHOKHCIOT U
YTJIEBOJIOB);

OOBSICHSITH 3aBUCUMOCTH CBOMCTB XMMHYECKOTO JIEMEHTa W OOpa30BaHHBIX| KOHTPOJIbHAS
MM BellecTB oT nosiokeHus: B llepmoamueckoin cucreme J[.M. Menneneena; pabora,
3aBHCUMOCTh CBOMCTB HEOPraHMYECKHMX BELIECTB OT MX COCTaBa M CTPOEHHMs, J1aOOpaTOpHbIE U
[IPUPOY XUMUYECKOM CBA3HU, 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakuuu OT| IPaKTUYCCKHE
pa3IUYHBIX (DaKTOPOB, PEAKIITMOHHOMN CIIOCOOHOCTH OPTAaHIMYECKUX COCTUHEHHMA 3aHATUSA
OT CTPOCHUS UX MOJIEKYJ;

BBITIOJIHATh XUMUYECKUN SKCIIEPUMEHT 10 PaCclO3HABAHUIO BayKHEUIIINX nabopaTopHbIe
HCOPraHMYCCKUX U OPraHUYCCKUX BCIICCTB, IIOJIYYCHNIO KOHKPETHBIX paboThI
BEILIECTB, OTHOCSAIIMXCS K U3YUYECHHBIM KJIACCAM COEIUHEHHI;

MIPOBOAMTH PACUETHI 10 XUMUYECKUM (HOopMyJiaM U YPaBHEHUSIM PEaKIIHii; IPAKTHYECKHE

3aHATUS

OCYIIECTBIISITh CAMOCTOSITENIbHBIN TOWCK XHUMHUYECKOM HHQOpMAIMK | CAMOCTOATEIbHAs
MCIIOIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO- pabora
MOMYJISIPHBIX WM3aHUN, KOMIBIOTEPHBIX 0a3 JAaHHBIX, pecypcoB MHTepHeTa);

MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JUIi OOpabOTKHM H Tepeaaqu
XUMHUY. HTHPOPMAIMH U €€ IPEJICTaBICHUS B Pa3IMUHbIX (opMax;

UCIIONIb30BaTh TMPUOOPETCHHBIE 3HAHUS W YMEHHS B TNPAKTHYECKOMH
JICATEILHOCTH W MOBCEJAHEBHOW JKM3HU: Ul TMOHUMaHUs IJIO0ATBHBIX| PHINBUIyaTbHBIC
MpoOJIeM, CTOSIIIIUX TIEpe]] YeTIOBEUECTBOM: IKOJIOTHUECKUX, SJHEPTETUUCCKUX H TBOpYECKHE

3amanust webquest,
mini- MPOEKTHI

OOBSICHEHUS! XMMHUYECKUX SIBJICHUH, MPOUCXOAIUX B MPUpPOJE, OBITY U HA
[TPOU3BOJICTBE, YKOJOTUYECKH IPAMOTHOTO ITOBEACHMS B OKPYXKAIOLICH cpene.

HHAWBUAYAJIbHBIC
TBOpYECKHE
3agaHus webquest,
mini- TPOEKTHI
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6. OneHKa OCBOCHHUS JOCTHUKEHN I JIMYHOCTHBIX Pe3y/IbTATOB BOCHUTATEIbHOI padoThl

Onenka JocTHKEeHHsT 00y4YaroIMMUCS JIMYHOCTHBIX pe3yapTaToB (nanee - JIP) mpoBoautbes B
pamMKax KOHTPOJIBHBIX M OLIEHOUYHBIX IPOLENYP, IPETYCMOTPEHHBIX qaHHOU [TporpaMmoii.
Cnoco0bl KOHTPOJISI Pe3yJIbTATOB M KPUTEPMH Pe3yJbTATUBHOCTH Ppeau3aluu

BOCIIUTATENbHON PadoThl 00y4AKIIMXCH AKAAEMHYECKOr0 KOJLJIeIKA.

Bun xoHTpOs Pe3ynbrar KOHTpOJIA
BxoxHO# KOHTPOJIb IMarHOCTUKA  CIIOCOOHOCTE W MHTEPECOB

00yJarmuxcs(TecTupoBaHue,
QHKETHPOBAHUE,COITUOMETPHS, OTIPOC).

Texyuuii KOHTPOJIb Megarorndeckoe  HaONMIOJeHue B IPOILIECCe
MPOBEJICHUSI MEPONPUATHUM, MeAaroruyecKui
QHAJIN3  TBOpPYECKUX  paboT, MepONnpHUsITHi
oOyJaronuxcsi, (OpPMHPOBaHHE ¥  aAHAIN3
nopT¢oro oOyyJaromerocs, HCITOTHCHUE
TEKYIIEH OTYETHOCTH

N TOroBblii KOHTPOJIb AHAJIU3 JEATEIbHOCTH

Kommieke kpuTepueB OlleHKH JUYHOCTHBIX Pe3yJbTATOB, 00y4al0IHXCSI:

- JIEMOHCTpalus HHTepeca K Oymyriei nmpodeccuu;

- OlleHKa COOCTBEHHOTO MPOJIBIKEHUS, INYHOCTHOTO Pa3BUTHUS,

- TOJIOKHUTENbHAS JAWHAMHUKA B OpraHM3allMii COOCTBEHHOM y4eOHOW JesTeNbHOCTH 110
pe3ylibTaTaM CaMOOIICHKH, CaMOaHalIN3a U KOPPEKIIHU €€ Pe3yIbTaToB;

- OTBETCTBEHHOCTbH 3a PE3YNbTAT Y4eOHOUH NeATeNhbHOCTH U MOATOTOBKH K MpodeccroHalbHON
NesITeNIbHOCTH;

- TMpOsIBJIEHHE BHICOKONPO(ECCHOHAIBHON TPYIOBOM aKTUBHOCTH;

- y4acTHe B UCCIIEIOBATEIbCKON U MPOEKTHOM paboTe;

- yyacTHe B KOHKypcax Hpo()eCCHOHAIBLHOTO MAacTepCcTBa, OJUMIIMAAaX MO Mpodeccuu,
BUKTOPHHAX, B IPEIMETHBIX HEJEISIX;

- COONIIOZICHHE OSTUYECKHMX HOPM OONICHHWS TpU B3aUMOACHCTBHU C OOydYarOIIMMHUCH,
MpernoaaBaTeNs MU, PYKOBOIUTEISIMH MPAKTHK;

- KOHCTPYKTHBHOE€ B3aHMOJICHCTBHE B y4€OHOM KOJUIEKTHBE;

- JIEMOHCTpAIUsl HABBIKOB MEKITHYHOCTHOTO JEIOBOTO OOIIEHUS, COIUATHHOTO UMHUJIKA;

- TOTOBHOCTh K OOIIEHHI0O M B3aUMOACWCTBUIO C JIIOABMH CaMmMOro pa3HOro craTyca,
STHUYECKOH, PeTUTHO3HON MPUHAIICKHOCTH U B MHOTOOOPA3HBIX 00CTOSATENHCTBAX;

- ¢(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINN; YYaCTUE B BOJIOHTEPCKOM JIBUKEHUU;
- TpOSIBJICHHWE MUPOBO33PEHUECKUX YCTAHOBOK Ha TOTOBHOCTH MOJIOJIBIX JIFOJIeH K paboTeHa

omaro OteuecTBa;
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- TMPOSIBJICHUE MPABOBOM AaKTUBHOCTM M HABBIKOB IMPABOMEPHOIO MOBEACHUS, YBAKECHHS
K3aKOHY;

- OTCyTCTBHE (DAaKTOB TMPOSIBICHUS HJCOJOTUU TEPPOpU3MA M IKCTPEMHU3MA  Cpelu
00yJaronuxcs;

- OTCYTCTBHE  COLMAJIbHBIX KOH(IUKTOB Cpedu  OOydalolIuMXCs, OCHOBAaHHBIX Ha
MEKIJIMYHOCTHOM, MEXPEIIUTHO3HON TTOYBE;

- y4acTHE€ B pealM3alHdH IMPOCBETUTEIBCKUX IPOTPaMM, ITOMCKOBBIX, BOEHHOHCTOPHUYECKUX,
KpaeBequeCKHX OTpsAAax U MOJOJASKHBIX 0ObEIMHEHUSIX;

- J00pOBOJIbYECKHUE WHUITUATHBBI MO MOAICPKKH HHBAUAOB U IPECTAPEIBIX TPaXKIaH;

- MPOSBIIEHUE YKOJIOTUYECKOUN KYIbTYphl, OEPEKHOT0 OTHOIIEHUSI K POJHON 3eMile, TPUPOIHBIM
oorarctBam Poccuu n mupa;

- JIEMOHCTpalusi YMEHHMM W HaBBIKOB PAa3yMHOI0 MPUPOAOIOIb30BAHUS, HETEPIUMOro
OTHOILEHUSA K IUCTBUSAM, IPUHOCSIIUM BPE]l SKOJIOTUH;

- JIEMOHCTpAIUsl HABBIKOB 3J0POBOr0 00pa3a *KM3HU M BBICOKUH YPOBEHb KYJIbTYPBI 3JI0POBbS
o0yJaronuxcs;

- TMpOsBIIEHUE KYJIbTYphl MOTpeOseHus WHGOPMAlUK, YMEHHM W HaBBIKOB I10JIb30BAHMS
KOMITBPIOTEPHOW TEXHUKOHM, HABBIKOB OTOOpa W KPUTHYECKOTO aHalu3a HWHPOpPMAIUH, YMEHUs
OpPUEHTUPOBATHLCS B MHPOPMAIIMOHHOM IPOCTPAHCTBE;

- ydJacTHe B KOHKypcax MpodeccrnoHaIbHOTO MacTepCTBA M B KOMAaHTHBIX MPOCKTAX;

- TPOSBIICHHE KOHOMHYECKOW M (PMHAHCOBOW KYJIBTYPHI, JKOHOMHUYECKON TPaMOTHOCTH a
TaKke COOCTBCHHOM aJCKBAaTHOW TIO3WIMH II0 OTHOIICHHIO K COIHAIbHO-3KOHOMHUYECKOMH

JIEUCTBUTENHHOCTHU.
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