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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YueOHast guciuninHa «XuMUS» SBISIETCS 0053aTeNbHON 9acCThI0 0011e06pa30BaTEIbHOTO IUKITa
OCHOBHOI# 06pa30BaTeIbHON MporpaMMel B cooTBeTcTBUM ¢ ®T'OC 1o crenuanbaocTu 18.02.12 «TexHOMOTHS
QHAJIUTAYECKOT0 KOHTPOJIS XUMUYECKUX COeIUHEHUN».

YuebGHas mucuunnuHa «XuMmus» obecrmeumBaeT GopMupoBaHHE OOIIMX KOMIIETEHI[MH IO BCEM BHUAAM
nesatenbHOCTH ®I'OC mo crenranbHOCTH 18.02.12 «TeXHONOTHS aHaTUTUYECKOT0 KOHTPOIIS
XUMUYECKUX COeTUHEHUN».

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 01 Bri6upaTh CIOCOOH! peleHus 3ajay mpoGecCcuoHanbHOM 1esITeNbHOCTH MPUMEHUTENBHO K
Pa3TUYHBIM KOHTEKCTaM

JIuyHoCMHble pe3yabmambl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOTIPeleNIEHUIO;
HaJMure MOTUBALUY K 00yUEeHHIO U THYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: OCBOEHHEIE 00yYaIOIIMMHUCS MEXKIPEOMETHbIE TOHITHS U YHHBEPCAIbHEIE
yueOHEIe [eWCTBUS (PETyIATUBHEE, TI03HABATEIbHbIE, KOMMYHHKATHBHEIE); CIIOCOOHOCTD UX UCIIOIH30BAHM
B II03HABATEJIbHOU U COIMAIbHOM IIPAKTUKE; TOTOBHOCTE K CAMOCTOSITEIbHOMY IIJIaHUPOBAHUIO U
OCYIIECTBIIEHUIO Y4eOHON NesITeIPHOCTH, OPraHu3aluy y4eOHOr0 COTPYIHUYECTBA C IefarornIecKuMu
paboOTHUKAMU ¥ CBEPCTHUKAMY, K YYaCTHUIO B

MTOCTPOEHUY WHAUBUAYAIbHOM 00pa30BaTeNbHOM TPAeKToP

ITpedmemHbvle pe3ysbmamubl: COOPMUPOBAHHOCTH TIPECTABIEHNH: 0 MaTepHUallbHOM eIUHCTBE MUDA,
3aKOHOMEPHOCTSIX ¥ TI03HABAaE€MOCTH SIBJIEHU TPUPOOH]; 0 MECTE U 3HAUEHUU XUMUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ POJIK B 00eCTIeYeHNH YCTOMUYUBOTO PAa3BUTHS YeI0BEUECTBA: B PEIIEHUN
mpPo6JIEM 9KOJIOTHYECKOM, SHEPTETUYECKOH U MUIIEBOH 0€30IIaCHOCTH, B Pa3BUTUH MENULIUHE,
CO3[aHUK HOBHIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB SHEPIMH, B 00€CII€UEHUH PAIIMOHAIBHOTO
IPUPOIOIOJIL30BaHMs, B JOPMUPOBAHUY MUPOBO33PEHUS U 001IIel KYJIbTYPHl Y€JI0BEKA, a TaK¥XKe
9KO0JIOTHYECKHM 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 30OPOBLIO U IPUPOLNHOM Cpene;
chOpMUPOBAHHOCTh YMEHUM ITPOBOOUTH PACUETH [0 XUMUYECKUM HOPMYJiaM ¥ YPaBHEHUSIM
XUMHUYECKUX PeakKLU C UCIONTb30BaHNeEM GU3NYECKUX BEJIMYNH (Macch, 06beMa ra3oB, KOIUUEeCTBa
BEIeCTBa), XapaKTEePU3YIOIIUX BeIlleCTBa C KOJIMYECTBEHHOM CTOPOHEL: PACYETH 110 HaX0XKIEHHIO
XUMHUYECKOH (HOPMYJIE BEIIECTBa; PACUeThl MacChl (06beMa, KOTUYECTBA BEIIECTBA) MPOOYKTa
peakIuu, eclii OOHO U3 UCXOIHBIX BEIECTB JaHO B BHUJIe PACTBOPA C OIpPEeelIeHHOM MacCOBOM HOJIeH
PaCTBOPEHHOTO BeIleCTBa UM JAaHO B U30BITKE (MMeeT IPUMeCH); pacueThl MaCCOBOM UM 00bEMHOMN
[OJY BEIXOZA IPOAYKTa PeaKIiy; pacyeThl TEIIOBOro adderTa peakuuii, 06 bEMHEIX OTHOILIEHUH

ra3o0B;

OK 02 Vcnonp30BaTh COBpeMEHHEIE CPEICTBA MTOMCKA, aHaIu3a U MHTEPIPeTaluy nHHOpMaluy U
“HGOPMaIMOHHEIE TEXHOJIOTUY [IJIS BHITIOTHEHUS 3afa4 ITPodeCcCUoHaTbHON NesATeTbHOCTI
JIuyHoCcMHble pe3ynbmambl: TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOTIPeieNIeHUIO;
HaJIM4re MOTHBALUY K 00YUEHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MemanpedmemHbie pe3yabmambl: OCBOEHHEIE 00yYaIOIIMMUCS MEXKIPEAMETHbIE TOHSITHS U YHIBEPCAJIbHEIE
yueOHEIE IeUCTBUS (PETYIATUBHEE, TIO3HABATEIbHEIE, KOMMYHHKATHUBHEIE); CIIOCOOHOCTD UX MCIIOJIb30BAHMS
B [I03HABATENIbHOU U COIMAIbHOM IIPAaKTUKE; TOTOBHOCTL K CAMOCTOSITEIbHOMY [IJIaHUPOBaHUIO U
OCYIIECTBIIEHUIO Y4eOHON NesTeThHOCTH,

opraHu3anuy yuebHOTO COTPYOHUYECTBA C MTeJarornyecKUMU pab0THUKAMU ¥ CBEPCTHUKAMHU, K
y4aCTHUIO B IIOCTPOSHUM UHOUBUAYATbHONM 00pa30BaTEIbHON TPAeKTOPUHU

ITpedmemHvle pe3ysbmamol: COPMUPOBAHHOCTh YMEHUN OCYILECTBIISITh IleJleHallpaBIeHHbIM TOUCK
XUMHUYECKOM WHGOPMAIMK B PA3NTUYHEIX UCTOUHUKAX (HayyHas ¥ yueOHO-HaydHas TUTEPATYPa,
CpencTBa MaccoBoil nHopManuu, ceTb MHTepHET U gpyrue), KpUTUYECKN aHaIM3UPOBaTh
XUMHUYECKYI0 HHPOPMALXIO, TepepabaTHBaTh €€ U UCIOJIH30BaTh B COOTBETCTBUY C IIOCTABIEHHOM
yueOHOM 3aadeil; ChOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHKE aTOMOB (B
OCHOBHOM U BO30yXK[€HHOM COCTOSHUN) ¥ HOHOB XUMUYECKUX 3JIEMEHTOB 1 - 4 IeproroB



INepuoguueckoit cucteMsl [I.1. MeHpeneeBa U UX BaJIeHTHEIE BOSMOXKHOCTH, UCIIONIb3ys MOHATUS "S",
"p", "d-a;meKTpoHHEIE" 0pPOUTANH, SHEPreTUYECKHE YPOBHHU; 00BICHATH 3aKOHOMEPHOCTH M3MEHEHU
CBOYCTB XUMUYECKUX 3JIEMEHTOB ¥ 06pa3yeMbIX UMK COeIUHEHUH 110 TepruofaM U IpynnaMm;

OK 03 IlnaHupoBaTh ¥ peaau30BLIBAaThH COOCTBEHHOE MPOPECCHOHANBHOE U TUYHOCTHOE Pa3BUTHE,
peOTIpPUHUMATETLCKYIO AesITeIbHOCTb B TpodeccroHanbHOM cdepe, UCIIOMH30BaTh 3HAHUS 110 HUHAHCOBOM
TPaMOTHOCTH B PA3/IMUHbBIX KU3HEHHBIX CUTYaIUsIX

JIuyHocmHble pe3ybmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOTIpeeNIeHUIO;
HaJIM4re MOTHBALUY K 00yUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHSITHS U YHIHBEPCAJIbHEIE
yueOHEIE IeUCTBUS (PEryIsATUBHEE, TI03HABATEIbHEIE, KOMMYHUKATHBHEIE);

CIIOCOOHOCTH UX UCIIOIb30BAHUS B T03HABATE/ILHON U COIMANIbHON IIPAKTUKe; OBJIafjeHie HaBEIKaMU
y4eOHO-MCCIIeN0BaTeIbCKON, TPOEKTHOM U COLMANIbHOM esITeNTbHOCTH

ITpedmemHbvle pe3ysbmamol: COOPMUPOBAHHOCTh YMEHUYU CAMOCTOSTEILHO MIJIaHUPOBATh U TPOBOAUTD
XUMHUYECKUM 9KCIIEPUMEHT (TI0JIyYeHre U U3ydeHue CBOMCTB HEOPTaHWYECKUX U OpraHuYeCcKuX
BeI[eCTB, KaUeCTBeHHbIE PeaKIuy YIIeBOOOPOLO0B PAa3IMYHEIX KJIaCCOB U KMCIIOPOACOAEPKAIINX
OpraHWYeCcKUX BeleCTB, pellleHue SKCIePUMeHTaIbHEIX 3a7jay 10 paclo3HaBaHUI0 HeOPraHUYeCKuX 1
OpraHWYECKHX BeIeCTB) ¢ COOMONeHneM mpaBuil 6e30IMacHOT0 00pallleHus C BEIeCTBAMY U
sabopaTopHEIM 000pyIoBaHUEM, (OPMYIMPOBATH IIEJIM UCCIIEOBAHUS, TPENOCTABIATEL B PA3IMYHON
(bopMe pe3ynbTaTH 3KCIEPUMEHTa, aHAIU3UPOBATh U OLIEHUBATEH UX HOCTOBEPHOCTE;
chOpMHUPOBAaHHOCTh YMEHHUH MCII0Ih30BaTh HAMMEHOBAHUS XUMUYECKUX COEIUHEHUN MEeXIyHAPOIHOTO
C0103a TEOPETUYECKOM U MPUKIIA[HON XUMUK ¥ TPHUBHAJIbHbIE Ha3BAHUS BEIECTB, OTHOCSIIUXCS K
M3yYEeHHBIM KJlacCaM OpPraHUYeCKUX ¥ HEOPraHWYeCKUX COelMHEeHNH; UCII0Ih30BaTh XUMUYECKYIO
CHMBOJIMKY AJISI COCTaB/IeHUsI GOPMYy/I HeopraHn4eCKuX BEIIEeCTB, MOJEKYISPHEIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHEIX ¥ CKeJIeTHHIX) GOPMYJI OPraHUuYeCKUX BeIleCTB; COCTABIATh YPaBHEHUS
XUMUYECKUX PeakKLIUU U PAaCKPHIBATh UX CYIIHOCTh: OKMCIUTEIbHO-BOCCTaHOBUATENILHEIX PeaKIInun
IIOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOr0 0ajlaHca 9TUX PeaKUul; peakiuii HOHHOTO0 00MeHa IIyTeM
COCTaBJIEHUS UX NOJIHBIX ¥ COKPAllleHHBIX MOHHEIX YPaBHEHUY; PeaKuil TUAPOIN3a, PeaKui
KoMITIeKcoobpa3oBaHus (Ha MpuMepe TUAPOKCOKOMIIIIEKCOB IIMHKA U alIOMUHUS); TOATBEPXKAAThH
XapaKTepHEIE XUMUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOUIUMU 3KCIIEPUMEHTAMHU U 3aMUCIMU
YPaBHEHUY XUMUYECKUX PEAKLINN;

OK 04 5pdexTHBHO B3aUMOIEHCTBOBATh U PAOOTATH B KOJJIEKTHBE ¥ KOMaH[Ie

JIuuHOCMHble pe3y1bmambsl: HaNu4Yue MOTUBAIMY K 00YYEHHUIO U THYHOCTHOMY Pa3BUTHIO;
IleJleHalpaBeHHOe Pa3BUTHeE BHYTPEHHEeU [T03ULIKUY INYHOCTY Ha OCHOBE NyXOBHO-HPABCTBEHHEIX
IleHHOCTel HaponoB Poccutickoi Oefepanny, UCTOPUYECKUX U HAIMOHAIBHO-KYJIbTYPHEIX TPaIUILIUY,
(dbopMHUpOBaHYe CUCTEME 3HAYUMBIX [[EHHOCTHO-CMEBICJIOBBIX YCTAHOBOK, AHTUKOPPYIIIIMOHHOT O
MHUPOBO33PEHMS, TPABOCO3HAHMUS, S9KOIOTMIECKON KYIbTYPhI, CITOCOOHOCTH CTABUTh L[ETTU ¥ CTPOUTH
JKM3HEHHBIE TIJTaHbI

MemanpedmemHble pe3yabmambl: TOTOBHOCTh K CAMOCTOSITEJTbHOMY IIJIAHUPOBAHHUIO M OCYIIECTBIEHUIO
yueOHOH [esTeIbHOCTH, OPTAaHU3AUUYN YIeOHOT0 COTPYIHUYECTBA C IeJaroTHIeCKUMHU PabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B IIOCTPOEHUY WHAUBUAYAIbHOM 00pa30BaTEIbHOM TPAEKTOPHH;

OBJIafIeHVe HaBHIKAMHU Y4e0HO-UCCIIEN0BATEIBCKOM, IIPOEKTHON ¥ COIMANIbHOMN eI TETFHOCTH
ITpedmemHvle pe3ysomamul: COOPMUPOBAHHOCTh YMEHUY BHIIBIISATH XapaKTepHbIe IPU3HAKY U
B3aUMOCBSI3b U3yUEeHHEIX IIOHATUY, IPUMEHATH COOTBETCTBYIOLINE IOHATUS IPYU ONUCAHUYU CTPOEHUS U
CBOMCTB HEOPTAaHUYECKUX U OPTaHUYECKUX BEUIECTB U UX IIPEBPAIleHMH; BEISIBISITH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUSIMHU U IPEICTABIEHUIMY APYTUX IIPEAMeTOB s 60jiee 0CO3HAHHOTO
TIOHUMaHUS U 00bSICHEHUS CYIIHOCTH MaTepUanbHOT0 eUHCTBA MUPA; UCIIOIh30BaTh CUCTEMHEIE
XUMUYECKHEe 3HAHUS IJIsT 00BSICHEHUS ¥ TPOTHO3UPOBAHMUS SIBJIEHUH, UMEIOLINX eCTEeCTBeHHOHAYYHYIO
IIPUPOAY; BilafieHUe CUCTEeMOM 3HaHUHM 0 MeTOfaX HayYHOTO II03HAHUS SBJIEHUM IPUPOLH,
HCIIOJIb3yEeMEIX B €CTECTBEHHEIX HayKaX U YMEHUSMU IPUMEHSTh 3TY 3HAHUS IIPU 9KCIEPUMEHTaIbHOM
HCCJIeOBAHUY BEIIECTB U I/ 00bSICHEHUS XUMUYECKUX SIBJICHUM, UMEIOLINX MECTO B IPUPOAE
IIPAKTUYECKOU [AesATeIbHOCTY YeJI0BeKa U B TIOBCENHEBHOU XU3HY;

OK 07 CopelicTBOBaTh COXPaHEHUIO OKPYKAIOIIEN Cpedrl, pecypcocOepekeHuIo, MPUMEHSITh 3HaHUS 00
M3MEHEeHUM KIMMarTa, MPUHIUIE 6epekIuBOro MPOU3BOACTBa, 9PPEKTUBHO NeHCTBOBATh B UpE3BhIYANHBIX
CUTYyaIUsIX

JIuuHOCMHble pe3y1bmambl: HaNudue MOTUBAIMY K 00YYEHHUIO U THYHOCTHOMY Pa3BUTHIO;
IleJleHalpaB/eHHOe Pa3BUTHeE BHYTPEHHEU [TO3ULKUY IMYHOCTY Ha OCHOBE JyXOBHO-HPABCTBEHHEIX
IeHHOCTel HaponoB Poccuiickoit Oefepanny, HCTOPUUECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPAIULIUH,
dbopMupoBaHUe CUCTEMEI 3HAUUMEIX IIeHHOCTHO-CMEICTIOBLIX YCTAHOBOK, aHTUKOPPYILXOHHOTO



MHUPOBO33PEHHUS, TPABOCO3HAHNUS, 9KOJIOTUYECKON KYNIbTYPHI, CIIOCOOHOCTH CTaBUTD IIEJIA ¥ CTPOUTH
MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHSITHS U YHIBEPCAJIbHEIE
yueOHbIe IefCTBYS (PeryIsITUBHEIE, TO3HABATENIbHEIE, KOMMYHUKATUBHEIE);

CITOCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPAKTHKE;

OBJIafieHNe HaBBIKAMHU y4eOHO-UCCIIeIOBaTETbCKOM, ITPOEKTHON U COLMANIbHOM AesTeTbHOCTH
ITpedmemHvle pe3ysbmamol: CQOPMUPOBAHHOCTh YMEHUYN TPOrHO3WPOBaTh, aHATU3UPOBATh U OLIEHUBAThH
C TIO3UIINH 9KOJIOTHYECKOM 0e30IacCHOCTH IOCIeNCTBHS OBITOBOM M IIPOU3BOACTBEHHOM MeITeIbHOCTH
YeJI0BEKa, CBSI3aHHOM C mepepaboTKOi BEIIeCTB; UCIOIb30BATh TOTyYEeHHEIE 3HAHUS AJIS IPUHSATHS
TPaMOTHEIX PeIIeHnH TPo6IeM B CUTYaLUsAX, CBI3aHHLIX C XUMUEH; CHOPMUPOBAHHOCTh YMEHUHN
KaccupuIMpoBaTh HeOpraHM4YeCKre U OpraHn4YecKre BeLeCTBa 1 XUMUYECKHe Peaklnui,
CaMOCTOSITENTEHO BHIOMPATh OCHOBAHUS ¥ KPUTEPHUH [ KIaCCUDUKAIIUY N3YIaeMbIX XUMUIECKUX
00BEKTOB; XapaKTepHU30BaTh COCTAB ¥ BaxKHEWIIINE CBOMCTBA BEIIECTB, IMIPUHAJIEXKAIINUX K
oTIpefieNIeHHBIM KjlaccaM U TPYIaM COeqUHEHUN (MMPOCTHE BEILIeCTBa, OKCUOBI, TUOPOKCUIL, COJIHU;
YT7I€BOHOPOMEL, TTPOCTHIE 3(DUPHI, CIIUPTHI, HEHOIIH, aNnboeTuak], KETOHE, KapOOHOBEIE KHUCIIOTH,
CJI0KHBIE 3UPEI, KUPHI, YTIEBOIbI, aMUHE], aMUHOKHUCIIOTH, OENIKY); TPUMEHSTh 3HAHUS O COCTaBe U
CBOMCTBAX BEINECTB IJIsT 9KCIIEPUMEHTATbHOMN ITPOBEPKY TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEHN
IIPOTEKaHUS XUMUYECKUX PeaKIuil 1 IPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIEeCTBIEHNUS;
chOopMUPOBAaHHOCTL YMEHHUH 0CO3HaBaTh ONTAaCHOCTh BO3[EUCTBUS Ha KUBLIE OPraHU3MEL
oTpefesIeHHEIX BEIIeCTB, TOHMMasl CMBICTT IT0Ka3aTes IpefeIbHON TONyCTUMOM KOHIIEHTPAIuH, U
MOSICHSITH Ha IIPUMepPax CIIocoObl YMEHBIIEHNS U MPENOTBPAIeH!sT UX BPEHOTO BO3[ENCTBUS Ha
OpraHuU3M YeJIoBeKa.

B pe3ynbTaTe 0CBOCHHSA THUCHHUIUIMHBI 00YYAIOMIHHUCS B 00IEeM [0 TUCHHUIUIHHE T0/IKeH

JINYHOCTHBIE Pe3yIbTaTH:

- TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSTEILHOCTHA M CAaMOOINPEIeIeHUI0; HalnYue MOTHUBALMU K
00y4YEeHHIO U TMYHOCTHOMY PA3BUTHIO

- TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIPENeIeHHNI0; Halluyie MOTHUBALMU K
00y4EeHHIO U INYHOCTHOMY Pa3BUTHIO

- HAJTUYUe MOTUBAIMY K 00YUYEHUIO U TUYHOCTHOMY Pa3BUTHIO;

- IleJIeHaNpaBIeHHOe pPa3BUTHeE BHYTPEHHEH MO3UIMY TMYHOCTH Ha OCHOBE JYXOBHO-HPABCTBEHHBIX

- IeHHOCTe! HaponoB Poccuiickoy Pengepanuy, CTOPUYECKUX U HALlMOHANIbHO-KYJIbTYPHBIX TPAgULIAH,

- hbopMHpOBaHHUE CUCTEMbI 3HAUUMBIX IIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, @HTUKOPPYIILIKOHHOTO

- MEPOBO33pEHUS, MTPABOCO3HAHUS, SKOIOTUYECKOHN KYIbTYPHI, CIOCOOHOCTH CTABUTH LIETTH U CTPOUTH

- XKM3HEHHBIE TIJTaHEBI

- HaJIM4ye MOTUBALMY K 00YUEHHIO ¥ INYHOCTHOMY Pa3BUTHIO;

MeTanpenMeTHEE Pe3yNIbTATHL:

- OCBOEHHBIE 00Yy4YaIOUMMUCS MEXKIpPEeIMeTHEe MOHSITUS U YHUBepPCalbHEE yueOHBIE MedCTBUS
(perynsTuBHbIE, TO3HABATEIbHEIE, KOMMYHUKATUBHbIE); CIIOCOOHOCTh UX MCIIOb30BaHUS B IIO3HABATENIbHOM U
COIlMAJIbHOM TpPakKTUKe; TOTOBHOCTh K CAMOCTOSTEIbHOMY IJTAaHUPOBAHUIO U OCYIIECTBIIEHUIO yueOHOMU
OesiTeNbHOCTH, OPTaHU3alKuK yUeOHOT0 COTPYOHUYECTBA C MMeJarorHYecKUMU pabOTHUKAMU U CBEPCTHUKAMH,
K y4acTHIo B

- IOCTPOEHUY WHAUBUAYAIbHOM 00Pa30BaTEIbHOM TPAEKTOP

- OCBOEHHEIE 00Y4YAIOIIMMHUCS MeXNpPEeOMEeTHble MOHSATUS ¥ YHUBEpPCAJIbHEE y4eOHbIE HEeWCTBUS
(perynsiTuBHEIE, IO3HABATENIbHEIE, KOMMYHUKATHBHEIE); CIIOCOOHOCTH WX MCIIOJIb30BAHUS B II03HABATEIBHON U
COIlMaIbHOM TpPakKTUKe; TOTOBHOCTh K CAMOCTOSTEIbHOMY ITaHUPOBAHUIO U OCYIIECTBIEHUIO YueOHOU
OesITeIbHOCTH,

- OpraHu3aluuy yuebHOTO COTPYOHUYECTBA C eJarornieCcKUMU pabOTHUKAaMU ¥ CBEPCTHUKAMHU, K

- Y4aCTHIO B IOCTPOEHUYU WHOMBUAYATbHON 06pa30BaTeIbHON TPAeKTOPUH

- OCBOEHHEIE 00YYAIOIIMMHUCST MeXNpPeOMeTHble TOHSATUS ¥ YHUBEpPCaAlbHEE y4eOHbIE HEeWCTBUS
(peryngaTuBHbIE, I0O3HaBaTENIbHEIE, KOMMYHUKATUBHEIE);

- CTI0COOHOCTH WX MCIIOIh30BAHUS B TI03HABATEILHON U COIIMANLHOM MPAKTHUKE; OBNaeHre HaBEIKaMU

- y4eOHO-1CCIIeIOBATENbCKOM, IPOEKTHON ¥ COLMAIbHON fesTeTbHOCTH

- TOTOBHOCTD K CAMOCTOSATENILHOMY IJIaHUPOBAHUIO U OCYIIECTBIEHUIO

- yueOHOU [esiTeNbHOCTH, OpPraHU3aluy y4eOGHOT0 COTPYAHUYECTBA C MeJarornieCKuMu paboTHUKaMU

- CBePCTHHKAMH, K YUaCTHIO B IIOCTPOEHUY WHIUBUAYANbHOM 00pa30BaTEIbHOM TPAEKTOPUY;
- OBJIafIeHNEe HaBHIKaMH y4eOHO-UCCIIe0BaTeNbCKOM, TPOEKTHON ¥ COLMATbHOM AeITeIbHOCTH
- CTIOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMAILHOM MPAKTHKE;



[IpenMeTHEIE PE3YNILTATHL:

- ¢bOpMUPOBaHHOCTS IPEACTABIEHUN: 0 MaTePUAIbHOM €JUHCTBE MUPA,

- 3aKOHOMEPHOCTAX ¥ II03HABAEMOCTH SIBIEHUY IPUPOMLL; 0 MeCTe U 3HaUeHUH XUMUH B CUCTEME

- eCTECTBEHHEIX HayK U ee POy B o0eclieueHUY YCTOMYUBOIO PA3BUTHS YeJI0OBeUeCTBa: B PEIIeHUN

- Ipo6JIeM 9KO0JI0TMYecKOot, 3HepreTHYecKon 1 NuieBoi 6e30I1aCHOCTH, B Pa3BUTUU MEIUINHEI,

- CO3JaHUY HOBBIX MATEPUAJIOB, HOBEIX HCTOYHUKOB SHEPTHUH, B 06€CTIeUeHUN PAIIMOHAIBHOTO

- IPUPOJOII0Ib30BaHus, B GOPMUPOBAaHUY MUPOBO33PEHUS U 00IIEN KyIbTyPH YETI0BEeKa, a TakKe

- 9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3MOPOBBIO U IIPUPORHOM CPENiE;

- ¢bOpPMUpPOBAaHHOCTL YMEHUH IPOBOOUTEL PACUETHL 10 XUMUYeCKUM HOpMyiaM U YPaBHEHUIM

- XUMUYECKUX PEaKIIHii C UCI0Ib30BaHNEeM HUIMUECKUX BEIUYUH (MacCH, 06beMa ra30B, KOJIMYEeCTBa

- Bell[eCTBa), XapaKTepU3YIOMUX BellleCTBa C KONUYEeCTBEHHOU CTOPOHEL: PACUYETHl 10 HaX0XKIeHHUIO

- XUMMY€eCKOU (OpMYIIbl BellleCTBa; pacyeTh MaccH (00beMa, KOJIMYeCTBa BelllecTBa) IPOLyKTa

- Peaklny, eclid OOHO U3 UCXOMHAIX BEIIeCTB NaHO B BUIE PACTBOPA C ONpelesIeHHOM MacCcoBol fosei

- PAaCTBOPEHHOT'O BELeCTBA MM JAHO B U30OEITKE (MMEET IPUMECH); PACYETH MACCOBOM UK 00bEMHOM

- OJIM BBIXOMIa IPOAYKTA PeaKIny; PACYETH TEIUIOBOro 3dbdeKTa peakuuii, 00beMHHX OTHOIIEHUN

- ra3oB;

- ¢hOpPMUPOBAaHHOCTb YMEHUH OCYIIECTBIATH leJleHalpaBlIeHHEN II0UCK

- XUMUY€ECKOY MH(POPMaLUyU B Pa3IMYHLIX NCTOYHUKAX (Hay4dHas U y4eOHO-HAy4HAs JIUTEPaTypa,

- CpPe[CTBa MacCcoBOY nHpOPMaNuy, ceTh UHTEPHET U APYTrue), KpUTHUECKU aHaTN3UPOBaTh

- XUMHUYeCKyIo nHGOpMaIuio, nepepabaThiBaTh €€ 1 UCI0JIb30BaTh B COOTBETCTBUU C IIOCTABIEHHON

- yuebHoOi1 3amaveli; chopMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB (B

- OCHOBHOM ¥ BO30yKIEHHOM COCTOSIHMM) U MOHOB XUMHYECKUX 3JIEMEHTOB 1 - 4 IepromgoB

- [Tepuognueckou cucteMmsl [1.1. MeHpeneeBa U UX BaJleHTHEIE BO3MOXKHOCTH, UCIOJNBL3Ys MOHATUA "S",
"p", "d-a;meKTpOHHEIE" OPOUTANH, SHEPreTUYECKHE YPOBHHU; 00BSICHITH 3aKOHOMEPHOCTH M3MEHEHU S

- CBOMICTB XUMHUYECKUX 3JIEMEHTOB ¥ 00Pa3yeMbIX UMU COEOUHEHUH [0 IEPUOAAM U I'PyIIIaM;

- ¢(hOpPMUPOBAaHHOCTL YMEHHUH CaMOCTOSTEILHO IJIaHUPOBATh U IPOBOLUTD

- XUMUY€eCKUY 9KCIIEPUMEHT ([I0Iy4eHNe U U3ydeHNe CBOXCTB HEOPraHNUYEeCKUX U OPraHudeCKUx

- BeIlIeCTB, Ka4eCTBeHHbIe PEAKIIUY YITIeBOIOPOOB PA3IMYHEIX KIIaCCOB ¥ KUCIIOPOACOAePKAIINX

- OpraHUYeCKUX BeleCTB, pellleHNe SKCIepUMeHTaIbHEIX 3a7jay 110 Paclio3HaBaHUI0 HEOPraHNUeCKuX U’

- OpPraHMYeCcKUX BEIIECTB) C COOIIONeHNEM ITpaBuJl 6€30IacHOro 00paIleHus C BEIIeCTBAMU U

- mabopaTopHEIM 060pyHoBaHuEM, HOPMYTUPOBATE LI UCCIIENOBAHNUS, IPENOCTABIISATE B PA3TMYHON

- hopMe pe3ynbTaTH 3KCIIepUMeHTa, aHaJIM3UPOBaTh U OIIEeHUBATh UX NOCTOBEPHOCTE;

- chOpMUDPOBAHHOCTb YMEHHUW HCIOJNb30BaTh HAUMEHOBAHUS XUMHUYECKHUX COeJUHEHUU

MeXIyHapOAHOI O

- COI03a TeOPETUYECKOU U NIPUKIafHON XMMUY U TPUBUANIbHEIE HAa3BAHUS BEIIECTB, OTHOCAIIUXCS K

- UI3y4eHHHIM KJlaccaM OpraHMYeCKUX U HeOpraHW4eCKUX COeUHEHUH; UCI0Ib30BaTh XUMUYECKYI0

- CUMBOJIMKY L7151 COCTaBeHus: GopMys HeOpraHu4eCKUX BeIIeCTB, MOJIEKYIIPHIX U CTPYKTYPHEIX

- (pa3BEpHYTHIX, COKPAIIeHHEIX ¥ CKEJIeTHHIX) GOPMYII OpraHUYeCcKUX BeleCTB; COCTABIATh YPaBHEHUS

- XUMUY€ECKUX PeaKIii ¥ PaCKPHIBATh UX CYITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIX PEAKIUN

- TIOCPENICTBOM COCTABJIEHUS 3JIEKTPOHHOT0 6ajlaHca 3TUX PeaKIyi; peakIui HOHHOT0 00MeHa IIyTeM

- COCTaBJIEHUS UX MIOJIHBIX U COKPAIleHHLIX NOHHEIX YPABHEHUH; peaKIuil TUAPOIN3a, peakKuui

- KOMIIJIEKCO00pa30BaHus (Ha IpUMepe r’IIPOKCOKOMITTIEKCOB IMHKA U QJIIOMUHUS); TIOATBEPKAATH

- XapaKTepHble XUMHUYECKHe CBOXCTBA BEIleCTB COOTBETCTBYIOIIXMY SKCIIEPIMEHTaMU U 3alUCIMU

- ypaBHEHUU XUMUYECKUX peaKIui;

- chOpPMUPOBAHHOCTb YMEHUH BHISBIATh XapaKTepHLIE IIPU3HAKY U

- B3aMMOCBSI3b U3YUEHHEIX IOHATHH, IPUMEHATH COOTBETCTBYIOIINE TTOHATUS IIPYU ONUCAHUY CTPOEHUS

- CBOMCTB HEOPraHN4YEeCKHUX U OPraHWYEeCKUX BEIECTB U UX npeBpameHHﬁ; BERISABJISATE B3aUMOCBA3b

- XUMHUYECKUX 3HAHUH C IIOHATUSIMHU U IIPEeOCTaBJIEHUSMU OPYTUX IIPEJMETOB OJId 0oJiee 0CO3HAHHOTO

- IOHUMAaHUS ¥ O0BSICHEHHUS CYLIHOCTH MaTepPHAJIbHOI'O0 €eqUHCTBA MHPA; UCII0JIb30BAaTh CUCTEMHBIE

- XUMHW4YeCKHe 3HaHUuA OJIsd 00bSICHEHUS U IIPOrHO3MPOBaHUA HBJ’IeHI/II;I, MMEMINX eCTECTBEHHOHAYYHYIO

- TIPUPOAY; BIIafleHUe CUCTEMOM 3HAHWI 0 METOAX HAyYHOTO MO3HAHUS SIBJIEHUH ITPUPOJHL,

- HUCIONB3YEMHIX B €CTECTBEHHHX HAYKaXx M YMEHUSIMU NPUMEHSITh 3T 3HAHUSA NPHU
9KCIEPUMEHTAIIEHOM

- IICCTIeOBAHNH BEIECTB U [/ 00BSICHEHUS XUMUYECKUX SIBJICHUH, UMEIOIIUX MEeCTO B IPHPOLE

- l'IpaKTI/I‘-IeCKOI;I OeATeJIbHOCTU YeJIOBEKa U B HOBCGHHGBHOﬁ 2KU3HU;

- ¢bOpMUpPOBaHHOCTb YMEHUH IPOTHO3UPOBATh, aHAIM3UPOBATh U OIleHUBAThH

- C TIO3ULUH IKOJIOTUYECKOH 6e30IIaCHOCTH MOCIIENCTBUS OEITOBOY U IIPOU3BOACTBEHHON JEITEILHOCTH



- YeJI0BEKA, CBSI3aHHOM C mepepaboTKO BEIEeCTB; UCIO0Ib30BATh MOYYEHHEIE 3HAHWS [JIST IPUHSITHS
- TPAMOTHBIX PEIIeHUH Po0ieM B CUTYAIUAX, CBI3aHHEIX C XUMUEH; CHOPMUPOBAHHOCTb YMEHUHN

- KJTaccuGUIMPOBaTh HEOPTAaHUYECKIE U OpPTaHUYeCKYe BelllecTBa U XUMUYECKUEe PeaKIuy,

- CAaMOCTOSATEJILHO BEIOUpATh OCHOBAHUSA U KPUTEPHUU IJIS KIaCCUPUKAIUY U3ydaeMbIX XUMIUEeCKUX
- 00bEKTOB; XapaKTep130BaTh COCTAaB U BaKHeMIIIe CBOMCTBA BelleCTB, IPUHAMIeKaluX K

- OIIpefieNIeHHEIM KJlaccaM U IpyIIlaM COeNUHEHUN (IIPOCTHE BEelleCTBa, OKCUIH, TUAPOKCUIEL, COJIY;
- YTTIEBOIOPOLEL, TPOCTHE 3GUPEL, CIUPTEL, (GEHOIIBI, anboeruibl, KETOHH, KapOOHOBLIE KHUCIIOTHL,
- CIIOXKHEIE 9QUPHI, ZKUPHI, YTTIEBOE, aMIHbI, aMUHOKHUCIIOTHI, OEJIKK); TPUMEHSITh 3HAHUS O COCTABE U
- CBOUCTBAX BeIIEeCTB [AJI 9KCIIepUMeHTaIbHON IIPOBEPKY TUIIOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH

- IPOTeKaHUs XUMUYECKUX PeakKIuil ¥ NPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIeCTBIEHNUS;

- chOpPMUPOBAHHOCTb YMEHUM 0CO3HABAThH OIACHOCThH BO3ENCTBUS Ha KUBEE OPTaHU3MEL

- OIIpeNieJIeHHEIX BElleCTB, IIOHUMas CMEICIT IT0Ka3aTesl IpefefibHOM JOIIyCTUMON KOHIIEHTPAUuY, U
- IOSACHSATH Ha IIpUMepax CII0COOH YMEeHbIIeHUS U IIPeOTBPallleHUs UX BPeHOr0 BO3NEeHCTBUS Ha

- OpTaHU3M YeJloBeKa.

2. CTpyKTypa H coaepKaHHe THCIHIIINHbI

2.1 O0beM JUCUHMIITMHBI M BUIBI Y4e0HOH PadoThI

KouuecTBO 4acoB

®opma 00ydYeHHsT

(011} 30 | 03®

Kypc 1 / Cemectp 1
O0BLeM OUCLHMIIIMHEI 52
B TOM YHCIIE:

/AeKuulU, ypoKu 16
nabopamopHvie pabomul 16
npakmuyeckue 3aHAMUA 16
Koncynbranumn

CamocTosTenbHas paboTa 4

HpOMe}KyTO'-IHaH aTTeCcTaluud

HHJII/IBI/IleaJ'IBHOG IIPOEKTUPOBaHNE

®opMa NPOMeKyTOYHOH aTTeCTalHH

Kypc 1 / Cemectp 2

O0BeM JTUCLHIIIMHEI 92
B TOM YHCIIE:

/AeKuulU, ypoKu 22

nabopamopHbie pabomvl 22

npakmuyeckue 3aHAMuA 22

Koncynbranun 6

CamocTosTenbHas paboTa 14

[IpomexyTouHas aTTeCTaIUsA 6

VHpuBuayanbHOe IPOEKTUPOBaHNE

dopMa NPOMEKYTOYHOH aTTeCTAlHH 9K3aMeH

2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe TUCIHIUIHHBI

HanmenoBanue|Cogepkanue yue6HOro MaTeprata H GOPMEI OPraHU3ANMH JEeATeTbHOCTH 00yJalOIHXCst

[Pa3gesnos H TeM

O06Bem
B gacax

Paspgen 1. Obwasn xumus

52

Tewma
HEOPFBHH‘JECKBH
I XUMU S

.|O61mas u Heopranuyeckas XUMHs

52

1. Ilepuonuyeckuii 3akoH u [lepuonnyeckas CHCTeMa XHMHYecKux anemenTos [I. Y. Mennieneesa. CTpoenue aToma

OTKphITHE Tlepuoanyeckoro 3akoxa. Otkpeitue [I. M. Menneneessim ITepronuyeckoro 3akoHa. IlepuoanyecKuit 3aKOH ¥ CTpoeHue aToMa. M3oTomel. CoBpeMeHHOe MOHATHE
XHMHYeCKOro 31eMeHTa. 3akoHoMepHOoCTh I'. Mo3nu. CoBpeMeHHas (opMy/THpoBKa NePHONMYECKOro 3aKoHa. [lepuofuyeckas CHUCTeMa H CTPOeHHe aToMa. PU3MYECKHMH CMEICT
[IOPAAKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'DYIIEL U NIepuoaa. 3HavyeHHe Nepuofu4YecKoro 3aKoHa U HBpHOJI{H‘leCKDﬂ CHCTEMBI XMMHYECKHX 3JIEMEHTOB J:l u. MeHneneeEa Ans
Da3BUTHA HAYKH M NOHMMAHHUs XHMHYECKOH KapTHHL Mupa. [InaHeTapHas Mofens aToMa O. Pesepdopna. Ctpoenue aToma no H. Bopy. CoBpeMeHHEIe IIPeICTaBIeHHs O CTPOEHHH
laToma. KopnyckynsipHO- BOJIHOBOM /lyalu3M 4acTHIl MHKDOMHUpA. DNIEKTPOHHas 000/I04Ka aTOMOB. KBAaHTOBbIE YHC/Ia: IllaBHOE, OPGUTaNBHOE (T0GOYHOE), MArHHTHOE H CIIHHOBOE,
PacripesieieHne 3/1EKTPOHOB 110 HEPreTHYeCKUM YPOBHSAM, NOAYPOBHAM M OPOUTAIAM B COOTBETCTBHH C MIPHHLMIOM HaH! i SHEpPTHH, Taynu u npasunom ynna.
O71eKTPOHHEIE KOHGHUTYPALMK aTOMOB XMMUYECKHX 3]IEMEHTOB.

2

2. CTpoeHue BellecTsa

TlonsATHE 0 XUMHYECKO# CBs3H. TUIIBI XMMUYECKHX CBA3€H: KOBAIeHTHAs, HOHHASN, MeTa/lIi4eckas i BOGOPofHas. KopaeHTHas XuMIYecKas CBA3b. [[Ba MexaHH3Ma 06pa3oBaHus aTOH
CBSI3M: OOMEHHBIA U OHODHO- AKLeNTOPHHIA. OCHOBHEIE ITapaMETPE! 3TOT0 THIA CBA3M: ANHHA, MPOYHOCTB, YTON CBA3H MM BAIEHTHENI yrol. DIeKTPOOTPHIATENbHOCTh W
KraccubUKanus KOBANeHTHHIX CB3€d [0 9TOMy NPH3HAKY: IIOSPHAS W HENONAPHAs KOBAIEHTHEIE CBA3H. [TOIAPHOCTS CBA3M M IIONSPHOCTh MONEKYIH. CIOCO6 MepeKpEBaHMsS
9IeKTPOHHBIX OpOHTaneil u KnaccuduKaiys KoBaNeHTHBIX CBA3e# 110 3TOMy NPM3HAKy: O- U N-CBA3H. MIOHHas XMMHUYecKas CBA3b. KpailHu#l cydail KOBaleHTHOMH MONAPHOM CBA3M.
MexaHn3M 00pa3oBaHHA HOHHOM CBA3W. MOHHbIE KPUCTA/TMYECKHe DEIETKH M CBOMCTBA BEIIECTB C TaKMMM KpHCTannaMu. MeTannuyecKas XHMUYecKas CBA3b. OCOObIH THI
XHMUYECKOH CBs3M, CyMECTBYIOIMH B MeTalnax 4 criasax. Ee OTIIMYMA M CXONCTBO C KOBaleHTHOH M MOHHOW CBA3iAMH. CBOHCTBA MeTallM4eCKOi CBA3M. MeTaliuyeckue
KpHCTa/IIHdecKie PEeIIeTKH M CBOMCTBA BEIIECTB C TAKMMH KPHCTa/llaMmu. BomopomHas XmMudeckas CBA3b. MexaHM3M 00pasoBaHMs Takoi cBsasu. Ee Knaccuburamms:
MeKMOJIeKy ISpHAs W BHYTPHMOJIEKY/ISIPHAST BOLOPOJHEIE CBSI3H. MONEKy/ISPHEIE KDHCTA/UINYECKHe PEIIeTKH [UIS 9TOT0 THIIA CBSI3H.

3. Knaccsl HeopraHW4eCKUX CoeIMHeHHMH. XuMudeckue peaknuu Knaccubukanus HeopraHMdeCKHX BemecTs. [IpocThie H CIOXKHEE BemecTsa. OKCHIEH, HX
KITaccHpUKanus. TuOpOKCHAB  (OCHOBAHHS, KHCIIOPOACOAEPIKAIHe KUCIOTH, aMoTepHEIe THAPOKCHAEL). KucoTsl, ux Kiraccudurauus. OCHOBaHKS, UX Knaccudukanms. Comy,
CPe[lHHEe, KUCJIble, OCHOBHBIE U KOMIIJIEKCHEIE. KJ'IBCCMC])MKBLIHH XUMHYECKUX peakuﬂﬁ B OpFBHH‘IeCKOﬁ u HeOpI‘aHH'{eCKOfI XAMHUH. CKOpDCTL XHMUYECKUX peaKL{ﬂﬁ, TousATHE O
CKOpOCTH peakuuii. CKOPOCTh TOMO- ¥ FeTeporeHHoi peakuun. JHeprus akTupauun. PakTOPH, BIMAWMIME HA CKOPOCTh XMMUYECKO# peakuuy. [Ipuposia pearupylomux BellecTs.
TemnepaTypa (3akos Baut-T'odda). Konnentpanus. Karanu3aTopel ¥ KaTaju3: FOMO- W TeT€DOTEHHEIH, MX MeXaHM3Mbl. DepPMEHTH, MX CpaBHEHHEe C HEOPraHWYeCKHMU
KaTanu3aTopaMu. 3aBHCHMOCTb CKOPOCTH PEAKIMH OT IIOBEPXHOCTH CONPUKOCHOBEHHS PEarupyIONIkX BEIIECTB.

4. PacTBOpBI
TlonsiTHe 0 pacTBOpaX. B3auMomeCcTBHE PACTBOPHTENA U PACTBOPEHHOTo BemecTsa. CrocoGhl BHpaXkeHHs KOHIEHTPAIMK PAaCTBODOB: MAcCoBas MONA PACTBOPEHHOTO BEIIECTBA
(HpOHeHTHBﬁ), MOJIAPHAas. Teopml BHSKTPOHHTPI‘leCKOﬂ OUCCOLMAanuu. MexaHu3Mm AUCCOLMALNMK BEIeCTB C Pa3/IMYHBIMU TUIIAMUA XUMHUYECKHUX cBs3eil. CTeneHb 3HeKTp0HHTH'~IECKOI;I

HCC u haKTOPH ee ycti. CUJIBHEIE B CPeJHUE 3JIeKTPOJHTHL. [Jucconuanus Bogsl. BogoponHsil moka3artens. Cpeia BOMHEIX PACTBOPOB 3JIEKTPOIUTOB. Peakuun

0OGMeHa B BOJHBIX PacTBOpaXx JJIEKTPONUTOB. [MAPONHU3 KaK 0OMEeHHEIH mporecc. HeoOpaTHMEIH THIPONH3 OPraHWYeCKHX M HEOPraHMYEeCKHX COEJMHEHHMH M ero 3HayeHHe B|
MpakTHYeCKo# AeATeNbHOCTH YeoBeKa.

5. OKHCIIUTE/IbHO-BOCCTAHOBUTEIbHBIE PEAKIHU




Tema Ne. 2.
OpraHuyeckas
XHMEST

(OpaaHuueckas xumus

92

1. Teopust CTPOEHHS OPraHUYECKUX COENHHEHHI
'Teopust CTPOEHUST OPraHWYECKHUX coenuHeHuH A. M. ByTtneposa. CTpoeHre aToMa yriepofa. QNeKTPOHHOe 06/1aKo ¥ OpGHTans, S- B p-opbuTany. KoBaneHTHas XUMUYECKas CBSI3b H eel

KJ1acc 10 C1I0CO6y opGuTanei (0- 1 n-CBsi3u). M3oMepsl. Buns! u3omMepuu.

2. Knmaccubukamus opraHu4eckux CoefHHeHni 1
KﬂaCCﬂfbﬂKaﬂﬂﬁ OpraHM4eCcKHX BeIeCTB B 3aBUCHMOCTH OT CTPOEHHSA YT i nemnu. Kiacc OpraHM4eCcKHuX BeIeCTB 110 THIY d)yHKL]HOHaJILHO[:I TPYMIHL. OCHOBHI|
HOMEHKJIaTyphl OpraHuYecKuX BemecTs. TpuBHanbHble Ha3BaHuA. PauMoHaTbHas HOMEHK/IATypa Kak nmpefmecTBeHHula HoMeHknatypsl IUPAC. Homenknatypa IUPAC:
0Gpa3oBaHus Ha3BaHMIl, CTAPIIMHCTBO GYHKUMOHANBHBIX TPYII, KX 06 B H Cy if OpraHMYeCKHX BeIeCTB.

3. TIpenenbHEIE YTI€BOXOPOIR! 2

ToMonoruyecKui psin ankaxoB. [TorsaTHe 06 yrneBofoponax. HoMeHKIaTypa anKaHOB M aKHJIbHBIX 3aMeCTHTeNel. H3MYecKHe CBOMCTBa alKaHOB. AJIKAHEI B IPHpoZie. XMMHYECKHe|

cBOMCTBA ankaHOoB. ['anorenuposanue (pabotel H. H. CemenoBa), Hutposanue 1no Konopanosy. KpeKuHr ajkaHOB, pa3luyHble BH/IbI KDEKHHTa, B II TH.
TIuponmus u MeTaHa, ankaHoB. O6aCTH NIPUMEHEHHUs alKaHOB. [[POMBIIIEHHbIE CIOCOOE! IIOJIyYeHHS alKAHOB: IOyYeHHe U3 MPHPOMHEIX HCTOYHUKOB,
KpeKHHT HapaduHOB, IONyYeHHe CHHTeTHYECKOro GeH3HHA, T YT, TH, AJIKAHOB.

4. OTHIIEHOBBIE H IHEHOBEIE YTTIEBOIOPOMIB

TOMOJIOTHYECKUH DS QIKEHOB. JIEeKTPOHHOE H IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBl 3TH/IEHA H KEHOB. XUMHYECKHE CBOHCTBA AJIKEHOB. JIEKTPOMUIbHEIA XapaKTep PeaKIui,
CKJIOHHOCTh K peaknusaM INPUCOEeNUHEHHUS, OKHUCJIeHUS, IMOJIMMEepHUu3aluu. HpaBﬂI[O MapKOBHHKOBa MU €ero 3JIeKTPOHHOEe 060CHOBaHUE. PeaKL‘HH TaJOTeHUPOBAHUA,
CHIPOraNoreHUPOBAKHS, THIPATAlHY, THAPUPOBAHHS. [[DUMEHEH e STHIEHA U NPOMHIeHa. [IPOMBIIIICHHEE CIIOCOGE TONTyYeHHs allKeHOB. PeaKiu NerHIpHPOBAHUS H KPEKHHTa
ankeHOB. JlaGopaTopHbIe COCOGH! MOJyYeHHs allKeHOB. AKafneHs!. TIoHATHE | K Kamus yr o y ) KPaTHBIX CBA3€H Bl
Mostekyste. [TOHSTHE O N-9JIEKTPOHHOM CHCTEME.

5. ALleTHJIEHOBBIE YTJIEBOIOPOMIBI 1
Tomortor S MEXK: yr 0 CKenera, KpaTHO# CBsi3u. Peakuus 3enuHckoro. [IpuMeHeHue alleTHIEHOBHIX YTTeBOAOPONOB. [loMMBUHKIALETAT.
Tlonyyenne ankuHOB. [ToyyeHne alneTHIeHa TMPOIM30M METaHa ¥ KapOMAHEIM MeTONOM. ['OMOIOruyecKu s ankuHoB. [0MO02UYECKHH PSS ADEHOB.

6. ApOMaTH4eCKHe YTIIeBOIOPOIB 1
[BeH307T Kak IpefcTaBUTeNlb apeHoB. Pa3BuThe mpepncTaBleHuit 0 CTpoeHuH Gensona. XMMHYeCKHe CBOHCTBA apeHOB . Hpumepm peakuuii 31eKTpOoQHUIbHOTO 3aMelleHHus ;]
asor , aJIKH. (karanusatopsl Ppupens—Kpadrca), HUTPOBAHUSA, CYIbd 51. PeakIuu TH; xmopa K 6erzony. OcoGeHHOCTH|
[XUMHUYECKHX CBOFCTB rOMOJIOroB GeH3071a.

7. 11; HMCTOYHUKHU YT 1

HedTs. PexTnouxanus HedTH, OCHOBHHE (pakiuy ee pa3fielleHHs, MX HCIONb30BaHHEe. BTopuuHas mepepaGoTka Hedremponyktos. Kpekunr HedTemponykTos. PudopMuHr
HedTenponykTos. KayecTBo aBToMOGMIEHOTO TommMBa. OKTaHOBOE YMCIO. [IPHPONHEIA U MONMyTHEN HedTAHO# ra3sl. CpaBHEHHE COCTaBa NPUPOJHOTO M MOMYTHOTO Ta30B, HX|

IpaKTHYeCKOe HCIOo/b30BaHue. KaMeHHbIi yromb. OCHOBHEIE HAIIPaBCHHs HCIOTb30BaHHS 0 yris. K 0 YIJIfi, BaXKHeHIIe NPOAYKTH 3TOTO Mpouecca:
KOKC, KAMEHHOYTO/bHAs CMOTIa, BOfA.

8. TMAPOKCUIIbHBIE COIMHEHUS 1
CTpoeHue H K A cupToB. K CIIMPTOB 110 THIy Yr/I€BOXOPOJHOTO PafHKaia, YUCITY THAPOKCHIBHBIX TPYNIN H THIY aTOMa yriepofia, CBA3aHHOTO C
THIPOKCHIIBHOM TPYIOi. XMMHYEeCKHe CBOACTBa aJKaHOMIOB. PeakinonHas COCOGHOCTh MPefeIbHAIX OfHOATOMHBIX CTUPTOB. C KHCTIOTHO- CBOWCTB OPT U

HeOpraHWYecKUX COefMHEeHHH, comepxamux OH-rpymmy: KHCIOT, OCHOBaHH#H, aM)OTEPHEIX COEMHEHHH (BOMEI, CIUPTOB). COCOGE MOMy4eHus CIUPTOB. [HAPOH3 ramoreHaTKaHoB.,
TuIpaTalus anKeHOB, YCIOBHUS ee MpoBenieHus. OT/eNbHEIe TPENICTaBUTENH aJKaHOJI0B. MHOr0aTOMHEIE CTUDPTEL M30MepHs ¥ HOMEHK/IaTypa PeCTaBUTeNled IBYX- H TPeXaTOMHEIX|
cniupTOB. ®eron. SNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOeHHe peHoNma. B3auMHoe BIMAHME apOMATHYECKOro KOJbLA U THAPOKCHIIBHOM TPYIITBL

9. A/TbeTHIbl H KETOHE

ToMoOrH4ecKue PsIbl albJerHioB ¥ KeTOHOB. [ToHATHE 0 KapGOHMIBHEIX COEUHEHHAX. DNEKTPOHHOE CTPOEHHE KapOGOHMIIBHON TPYNIEL. XMMHYECKHEe CBOHCTBA ajlbeTHI0B H,
KeTOHOB. PeakunoHHas CmoCOOHOCTh KapOOHUIBHBIX COeMHEHHH. [IpUMeHeH’e U MoNMyyeHHe KapGOHHMbHEIX CoefinHenui . [IpuMeHeHue anbleruioB U KeTOHOB B OHITY
POMBIIIEHHOCTH. AJbAET MBI X KeTOHBI B IpUpofie (3dupHble Macna, Gepomonsr). [Tonyyenne KapGOHUIBHBIX COBAMHEHUH OKUCTIEHNeM CIIMPTOB, THAPaTalUell aKHHOB, OKHCIIEHHEM|
[yr1eBom0ponoB. OTAeNbHbIe NPEICTABATENH ANbIETHI0B K KETOHOB.

10. KapGoHOBbIE KHCIIOTHI ¥ UX IPOM3BOLHEIE
TOMOTIOTHYECKHIT PSL B KucnoT. [TonsiTHe 0 KapGOHOBBIX KMCIIOTaX U MX Knaccudukanus. XuMHIeCKHe CBOHCTBA KapOOHOBEIX KMCIIOT. Peakuuu,
MIITIOCTPHPYIONINE KHCIOTHEIE CBOACTBA M HX CPaBHEHHe CO CBOMCTBAMH HEOPTaHMYECKHX KHCIOT. Peakiuu sTepudukanuu. CrocoGe 'y KHCIIOT.

[IpeCTaBUTE/Id U UX 3HaYEHHE. Oﬁll[lde CIIoCco6E! TIOJTy4eHHUsI: OKHCIIeHHE aJIKaHOB, aJIKeHOB, IEPBUYHEBIX CIIUPTOB, albIErHI0B. CIIOXKHEIE 3¢Hp}.yl. chOeHHe Y HOMEHKJIaTypa CIO0XKHBIX|
5¢gupos. CrIoCOGE! MONTydeH’s CIOXKHBIX 9guPoB. XKUPH KaK CIOXKHEIE 9UDHI TIHIepHHa. Kap6oHOoBbe KHCIOTH, BXOMAIIME B COCTaB KUPOB. CONH KaPGOHOBEIX KHCIOT. Mina,

(CriocoGbl oy uenus conei: TBHE KHCJIOT C MeTaJUTaMH, OKCHIIaMH, COJISIMH; IeI0YHOM TMAPONIH3 CIIOJKHBIX 3QHUPOB.

11. Yrnesomsl.

TonsTue 06 yrnesomax. Knaccudukauus yrnesonos. MoHo-, u- i MONMCAXaPU/IEL, TPEACTABUTENH KaX/I0# IPYIIIB yrieBonos. Monocaxapumel . CTpOeHHe U ONTHYeCKas H30MepHs
MOHOCaXapH/OB. I /TI0K03a, CTPOGHHE ee MoKyl i Qu3nyecKue cBoiicTBa. TayromMepus. [TenTo35l. PHG03a 1 1e30KCHPHO03a KaK IPECTABUTENH alb0NeHT03. CTPOEHHe MOTEKYIL.
(CTpoeHne gucaxapunoB. CTpOeHHEe X XMMHYECKHe CBOMCTBA caxapo3sl. JIaKTO3a M MajbTo3a KaK M30MepH caxapo3bl. OOIiee CTpOeHHE MOIHCaxapHaoB. CTPOEHHE MOJEKYIIB]
[KpaxMara, aMusI03a U aMUJIONIeKTHH. Du3nYecKHe CBOUCTBA KpaxmaJia, ero HaxoxJeHue B IpUpojie u GuoJIOrHYecKas POJIb. THKOreH.

12. AMuHEL 1
Knaccudukanys 1 #30Mepust aMuHOB. ITonsTHE 06 aMuHax. [lepBUYHEIe, BTOPHUHbIE M TPETHYHEE aMUHEL. AHHJIMHOBEIE KpacuTeNd. [IoHATHE 0 CHHTETHYECKHX BOTOKHAX. [TomaMue
i [IHEIE CHHTETHYECKHe BOJIOKHA. IT] ¥ ToJly4eHne aMuHOB. [Toyyenne amuHOB. PaGots H. H. 3uHHHA. AMHHOKHCIIOTEL

13. AMMHOKHCTIOTHI, Gemku 1
TonsTHE 06 aMHHOKHCIIOTAX, MX KNacCHbUKauus U CTpoeHue. ONTHYECKas H30MEPHs A-aMHHOKHCIIOT. Benku. BeNKn Kak MPUPOAHEIE MONHMephl. HyKIeHHOBbIE KHCITOTH.
Hyx KHUCJIOTH! K&K MPUPOIHbIE HyKneoTHsisl, UX CTpOEHHUE, AT® u A1®, ux B3au ¥ POJIb ITOTO B IIPUPOJIE.

14. TonmuMmepst 1
TToHsATHE K CTpykTypa TTonyyerne nomimepos. ITnactMaccel. BonmokHa. Biibl BOIOKH. XapaKTepHEe DeaKIyuy.

15. BUONIOrMYecKy aKTUBHEIE COEUHEHUS 1
OepmenTsi. [IoHATHE 0 hepPMEHTaX Kak 0 GHONOrHYEeCKHX KaTalu3aTopax it [o] TH CTPOEHHS W CBOHCTB B CDABHEHHH C HEOPraHHYECKHMH KaTalH3aTOPaMH.
Butamunsl. [ToHsATHE 0 BUTaMUHAX. UX K. duxanusa u 060: . Hopma motpe6nenus BuTaMuHOB. BomopacTsopuMile (Ha mpumepe BuTamuHOB C, rpynnel B u P)

’KHPOPaCTBOPUMEIE (Ha MpUMepe BHTaMHUHOB A, D 1 E). ABUTaMHHO3bI, THIIEPBHTAMHHO3b! H THIIOBUTAMHHO3BI, MX TPOGUIAKTHKA. [OPMOHEL. [TOHATHE O TOPMOHAX KaK GHONIOrHYECKH
aKTHBHBIX BEI[€CTBAX, BEIOHSIONMX SHIOKPHHHYIO DETYIIALHIO KH3HEJeATeTbHOCTH OPraHH3MOB.

16. XuMus B KH3HH 0011eCTBA
XHMHst ¥ IPOM3BOACTBO. XMMHUYECKas IPOMBIIIIEHHOCTh H XMMHYECKHE TeXHONOTHH. XMMUs B CEJbCKOM X037HCTBEe. XHMU3ALHs CENbCKOro X03sHCTBA i ee HanpasneHKs. Xumusi 1

sKo7orus. XuMHYeCKoe 3arpA3HeHHe OKpyxaiomei cpensl. OxpaHa rHIPOChEPH OT XHMHYECKOTO 3ar’ Xumus u KH3HD amTexa.
Morommie 1 9uCTsImme CpencTsa. CpeacTsa G60pbOE! C GEITOBEIMHI
B mom uucae, np i u pabom 44
Hpaxmqecxoe 3ansTHE Nel 12
XHMHYECKO# (opMyITHI BeleCTBa MO MPOAKTaM ero CropaHus.
Hpax'rm[eckoe 3aHATHE Ne2 2
3yueHue XUMHYECKHX CBOMCTB, H30MEPHH M HOMEHK/IATyPhl ITH/IEHOBEIX YTJIEBOIOPOHOB.
TTpakTHyeckoe 3aHsATHE Ne3 2
Pelienue 3aay 10 XMMUYECKMM CBOHCTBAM ALIeTHIEHOBBIX YTJIEBONOPOMOB, HX M30MEPHH M HOMEHK/IATypex.
TIpakTHyeckoe 3aHATHE Ned 2
BLITOTTHEHHE 33)18!{"171 10 XHMU9ECKUM CBOHCTBAM THIPOKCHJIBHBIX i PUsA ¥ HOMEHKJIaTypa I'M[IpOKCHJIBHBIX i
I[IpakTHyeckoe 3aHsaTHE Ne 5. 2
BEIBOJL MOJIEKYTISIDHOH 0
TpakTHyeckoe 3ansaTHe Ne 6. 2
PelneHne pacYeTHHIX 3afay 10 BEIBOLY MOJIEKY/ISIPHOH (GOPMyIIb a30T 0 OPraHHIECKOTO ( Hsl
TIpakTHyeckoe 3aHsATHE Ne 7 2
|VDOK-yIIpazkHEHHE [0 0TPaGOTKE HABEIKOB COCTABIEHHS H30MEPOB U X Ha3BAHUM.
TpakTHyeckoe 3aHsaTHE Ne 8 2
Vet MOTIEKY/ISPHO# GOpMyIII BEMIECTBA [0 MACCOBBIM IOJIAM 3/IEMHTA, IIIOTHOCTH MK OTHOCHTENBHOM ITTOTHOCTH BEIIECTBa.
TpakTHyeckoe 3aHsTHe Ne 9 2
Vet opmybl BemecTBa o o61eit Gopmyie Kiacca 1 OTHOIEHHIO BEIECTB.
TTpakTHyeckoe 3ansaTHe Ne 10. 2
Pelienne KOMGMHMPOBAHHEIX M PACYETHBIX 3ajay Ha PUMECH W MACCOBYIO IOJIIO BEIXO/a POAIYKTA.
TTpakTHyeckoe 3aHsaTHe Ne 11. 2
3apayy Ha OCYIIECTB/IEHHE TeHeTHYECKOH CBA3H MEX/ly OPraHUYecKUMH U HeOPraHHYeCKHMH BellecTBaMH
lTaGopaTopHast pa6oTa Nel A
(OGHapyXeH#He i B Kep CKHIIUAApe.
|TaGopaTopHast paGoTa Ne2 2
e CIIMPTOB Pa3/IMYHOr0 CTPOEHHUS i CMechIo.
lTaGopaTopHas pa6oTa Ne3 2
TonyyeHne rounepaTa Meau.
TaGopaTopHas paboTa Ned 2
|AHATTH3 BOCCTAHOBHTEIILHBIX CBOHCTB anbAeruioB.
JTaGopaTtopHas pa6oTa Ne5 2
1I3y4eHHe XUMUYECKUX CBOMCTB YKCYCHOM KHCIIOTHL.
[JTaGopaTtopHas paboTa Ne6. 2
Tlonyuerne 6€H30AHOMA KHCIIOTH H U3YYEeHHEe e€ CBOHCTB.
JTaGopaTopHast pagota Ne 7. 2
TTonyyeHne CI0KHBIX 3GUPOB U HX CBOACTBA.
JTaGopaTopHast pagora Ne8 2
Yrnesopel. [Tonucaxapupst.
TaGopaTopHast paGora Ne9 2
V3yyeHue CBOHCTB GEIKOB.
JTaGopaTtopHas pa6ora NelO 2
O6napysxenue uramuna A, C 1 D B 10ACONHEYHOM Macye, 6/I09HOM COKe 1 B KyPHHOM XKeJITKe, COOTBETCTBEHHO.
J'[aﬁopa'ropHas{ pabota Nell 2
CBOMCTB MbIJIa U CHHTETHYECKHX MOKOIIUX CPEJICTBIO
CaMOCTOHTeHBHa}I paboTa 06ydaomuxcs 14




PemreHne 3amad Ha yrieBOJOPOMNL!. ATIKEHH U THEHH.
Pemrenne 3aiay Ha TUAPOKCHIIbHBIE (

Pelienne 3af1a4 Ha a/bJerH/Isl B KETOHBL.

Pemerne 3ajay Ha KBpGDHOBHe KHCJIOTE ¥ UX IIPDOU3BOAHEIE.
TIpomezkyToYHas aTTecTanys B GopMe 3K3aMeHa

Bcero:

REENREE

3 MarepHuaIbHO-TeXHHYECKOEe U YUeOHO-MeToIHIeCcKoe odecieueHre TUCIUIUTHHBI (MOIYIs1)

3.1 CnenuanabHbIe IOMEIIeHHsI IJI pea/Ii3allHH MPOrpaMMbI

Ins peanmu3alyy TPOTPAMMEl YIeOHOM OUCHIUIIIUHEL HOJIXKHE OBITh ITPEIYCMOTPEHE

kKabuneT xuMuu Ne5527 ¢ nabopatopueii u 1ab0PaHTCKOM KOMHATOH, YIOBIETBOPSIOIINE TPEOOBAHUIM
CaHUTaAPHO-3MUOEMHUOJIOTNYeCKUX ITpaBuil u HopMaTHuBoB (CanlluH 2.4.2 Ne 178-02) u oCHaIllEHHBIE THUIIOBEIM
000pPymOBaHUEM.

[TepeyeHb OCHOBHOTO 060PYOBAHUS ¥ TEXHUYECKUX CPENCTB 00yUEHUS: TOCKa; TOCAl0YHEIE MEeCTa M0
KONTMYEeCTBY 00ydarouuxcs; paboyee MeCTo MpemnofaBaTeis; PAaCXOMHbIE MaTepHabl; MHOTO(QYHKIIMOHATbEHEIN
KOMIIJIEKC ITPernofaBaTeis; HarsaaHble T0co0ust; nHPOPMaIllMOHHO-KOMMYHHUKATHBHbEIE CPEICTBA

CnenuanbHOe TIOMeIIeHue OISt CAMOCTOSITETbHON M BOCIUTATETbHOM paboTel Ne 1211

ITepeyeHb OCHOBHOT'O 000PYMOBAHUS U TEXHUYECKUX CPEACTB 00ydYeHHs: Cllelnaau3npoBaHHas MeOeb
(cTONBL U CTYJIbSI); MIPOEKTOP, 9KpaH HACTEHHHN MOTOPHM30BaHHEIM, PaCXONHEIE MaTepHallbl, KOMIJIEKT
TTUIEH3UOHHOT0 ¥ CBOOOMHO PACIPOCTPAHSIEMOT0 IIPOTPaMMHOT0 00eCIIeYeHHSI, B TOM YHCJIe 0TeYECTBEHHOT0
IIPOM3BOACTBA, KOMIIBIOTEPHAA TEXHUKa C BO3MOXKHOCTEIO ITIOOKIIIOYEHUA K CETU <<I/IHTepHeT>> n 06ecnequHeM
IOCTYIa B 9JIEKTPOHHYI0 HH(POpPMannoHHO-06pa3oBaTenbuyo cpeny Kys['TY.

Cnenuansuoe nomemenue Ne 3301 mpepcraBnseT coboil moMmeleHue OIS OpraHU3alUU
CaMOCTOSITENTbHOM ¥ BOCIHUTATENIbHOM PabOTHI.

ITepeueHb OCHOBHOT'O 060OPYMOBAHUS U TEXHUYECKUX CPEACTB 00y4YeHUs: IMOCafOYHbIe MecTa O
00yJarIMUXCsI, PACXOJHbIE MaTepuasbl, KOMIJIEKT THIEH3WOHHOTO ¥ CBOOOMHO PACHIpPOCTPAHSIEeMOTO
MIPOTPaMMHOTO 00ECIIeYeHMsI, B TOM YKCIIe OT€YECTBEHHOTO ITPOU3BOMICTBA, KOMIIBIOTEPHI, C BO3MOXKXHOCTHIO
IIOOKIIIOYEHU AT K HH(bOpMaLIHOHHO-TGHGKOMMYHHK&HHOHHOﬁ cetTn <<HHTepHeT>> n o6ecnequHeM A0CTyIla B
3JIEKTPOHHYIO HHG)OPMAI[MOHHO-00pa3oBaTenbHyo cpeny Ky3I'TY.

3.2 UadpopManuoHHOE 00eceYeHHE peaIu3alui MPOrPaMMbI

3.2.1 OcHOBHas nMUTEpaTypa

1. Tabpuensan, O. C. EcTecTBo3HaHUe. XUMUSA : YIeOHUK IS CTY[EHTOB yuepexXkOeHUN CPemHero
npodeccuoHanbHOro obpa3zoBanus / O. C. F'abpuensH, U. I'. OcTpoymoB. - 6-e u3m., cTep. - MoCKBa :
Akapmemus, 2020. - 240 c. - (ITpodeccuonansHoe obpa3oBanue : O6mEe00pa30BaTEIbHEE TUCIUIIINHEL). -
URL: https://academia-library.ru/reader/?id=471481 (maTta ob6parmenus: 16.03.2026). - TeKCT : 37€KTPOHHBIH.

2. I'muuka, H. JI. O6mas xumus 20-e usg., mep. u gom. yueduuk ans CIIO / I'muuka H. J1., [Tox pen.
IMomkoBa B.A., Ba6koBa A. B.. - MockBa : Opaiit, 2025. - 717 c¢. - ISBN 978-5-534-19093-9. - URL:
https://urait.ru/book/obschaya-himiya-569091 (mata ob6parmenus: 16.03.2026). - TEKCT : 9T€eKTPOHHBIMH.

3. T'abpuensy, O. C. Xumus s mpodeccuit U CrielinanbHOCTEN TEXHUYECKOTO IPOGUIs : y4eOHUK OISt
CTymeHTOB oOpa3oBaTenbHbIX yupexaeHuit CIIO Ha 6a3e 0CHOBHOTO 0011ero o6pa3oBaHUs C MONyUYeHHEM
cpenHero o6mero o6pa3oBanus / O. C. T'abpuensy, U. I'. OctpoymoB. - 10-e u3gd. - Mocksa : Akagemusi, 2022.
- 272 c. - (IIpodeccuonanbuHoe ob6pa3oBaHue : O6meoOpa3oBaTeNbHEE NUCHUIIHHE). - TEeKCT :
HEIOCPEeLCTBEHHBIM.

3.2.2 [lono/HUTE/IbHASA JIUTEpPaTypa

1. I'nunka, H. JI. O6mas xuMus. 3aflayu ¥ yIpaxHeHUus: yuebHO-pakTHYeckKoe nocobue mus CITIO /
I'nuuka H. JI., TTox pen. TTonkoBa B.A., Ba6koBa A. B.. - 14-e u3g. - Mocksa : FOpaiit, 2025. - 236 c¢. - ISBN
978-5-534-09475-6. - URL: https://urait.ru/book/obschaya-himiya-zadachi-i-uprazhneniva-561208
obparmenusi: 16.03.2026). - TeKCT : 37MeKTPOHHBIH.

2. Crace, H. ®@. O6mas 1 HeopraHH4ecKasi XUMUsI. CIIpaBOYHUK: yuebuuk gist CIIO / Crace H. @.. - 4-e
u3n. - Mocksa : FOpaiit, 2025. - 92 ¢. - ISBN 978-5-534-09179-3. - URL: https://urait.ru/book/obschaya-i-
neorganicheskaya-himiya-spravochnik-561889 (mata oOpamienus: 16.03.2026). - TeKCT : 3MeKTPOHHEIH.

3. Jlymetiko, T. I'. Xumus : yuebuux gnst CIIO / T. I'. Jlymeiiko, O. B. [Is6m0, E. A. PemmieTHUKOBa. — 2-€



https://academia-library.ru/reader/?id=471481
https://urait.ru/book/obschaya-himiya-569091
https://urait.ru/book/obschaya-himiya-zadachi-i-uprazhneniya-561208
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-spravochnik-561889
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-spravochnik-561889

u3n. — Capartos, MockBa : ITpodoOpa3oBanue, A [Tu Ap Menua, 2024. — 308 ¢. — ISBN 978-5-4488-1955-1,
978-5-4497-2852-4. — TeKCT : 37E€KTPOHHHI // NIEKTPOHHEIM pecypc udpoBoit 06pa3oBaTeIbHON CPEOH!
CIT1O PROFo6pa3oBanue : [caitT]. — URL: https://profspo.ru/books/138339 (mata obpamenus: 12.04.2024). —
PexuM [oCTyma: [/ aBTOPU3UP. II0NIb30BaTenei

3.2.3 MeTonudeckasi TuTepaTypa

1. Xumus : METOOUYECKIE MaTepHraikl K Ja60paTOPHEIM padoTaM [jis 00y4aloIIuXCsl CIelUaNnbHOCTH
CIIO 18.02.12 «TexHOIOTHS aHATUTHYECKOTO KOHTPOJIS XUMIUYECKUX COENUHEHUN», OUHON (GOPMEI 00ydeHns
/ Ky30acckuil rocygapCTBEHHEIN TexHUUecKud yHuBepcuteT uM. T. ®. 'opbauena ; Kabengpa Teopuu u
MeToOguKu mpodeccroHambHOTO 06pa3oBaHus, cocTaBuTenb: B. 3. CypoBas. - Kemeposo : Ky3['TY, 2024. - 1
daiin (1983 K6). - URL: http://library.kuzstu.ru/meto.php?n=10750 (maTa obpauienus: 16.03.2026). - Texcr :
9JIEKTPOHHBIN.

2. XuMus : MeTONUYECKIE MaTepUabl K IPaKTUYECKUM 3aHATUIM U CaMOCTOSITENIbHON paboTe Amns
obyuatomuxcs 1 Kypca crmenuanbHOCTH CITO 18.02.12 «TexXHOMOTUS aHATUTHUECKOTO KOHTPOJIS XUMUYECKUX
CoenvMHEeHUM», 04HOU GopMel 00yuerus / Ky3bacckuil rocynapCTBEHHbIN TEXHUYECKUN yHUBepCcHUTeT uM. T. O.
T'opb6aueBa ; Kadenpa Teopuu u MeTonuKy npodeccroHaabHOT0 00pa3oBanus, coctaButens: B. 3. Cyposasd. -
Kemeposo : Ky3I'TY, 2024. - 1 daiin (841 K6). - URL: http://library.kuzstu.ru/meto.php?n=10753 (maTa
obparmmenusi: 16.03.2026). - TeKCT : 37IEKTPOHHBIH.

3.2.4 UHTEpHET pecypcChl

1. Egunas komnekuus [{udpoBex 06pa30BaTeIbHEX PECYPCOB [DIEKTPOHHEIN
pecypcl. - Pexxum poctyma: http://school-collection.edu.ru/, cBoGopmHEIH. - 3ary. ¢ 3KpaHa.
2. EnuHOoe 0KHO JocTyna K HHQOPMalMOHHEIM pecypcaM [DIeKTPOHHEIHN pecypc].
- Pexum poctyna: http://window.edu.ru/, cBo6onHEIH. - 3ary. ¢ 3KpaHa.
3. OemepanbHbIN IIEHTP UHPOPMAIXOHHO-06Pa30BaTEIFHEIX PECYPCOB
[nexTponHsIil pecypc]. - Pexum gocryna: http://fcior.edu.ru/, cBobopHEIA. - 3ary. ¢ 3KpaHa.
4. XuMUKY ¥ XUMUS [DNIeKTPOHHBIHM pecypc] : KypHall XMMUKOB-3HTY3UaCTOB. - PeXXUM [OCTyIa:
http://chemistry-chemists.com/, cBo6opHEIi. - 3ar. ¢ 9KpaHa.
5. Xumus [OmeKTpoHHLIN pecypc] : yueOHO-MeTOOUUECKUH KyPHAIT AJIS YUUTENIeH XUMUA U
ecTecTBO3HaHuUs / 3marensckuii oM «IlepBoe CeHTSOPs». - PeKUM HOCTyIa:
http://him.1september.ru/,
CBOOOTHEIN. - 3aT71. C 9KpaHa.
6. XuMus B mKoJe [DNeKTPOHHEIH pecypc] : HayYHO-TeOPETUYECKUN U MEeTONUYECKUM XKypHa. -
Pexuwm
moctyma: http://www.hvsh.ru/, cBo6opHbIi. - 3ari. ¢ 3KpaHa.
7. XuMuS ¥ XKU3HDb [ONIEKTPOHHBIM pecypc] : Hay4yHO-TIOMyISPHEIM KypHas. - PexXuM gocTyna:
http://www.hij.ru/, cBoGonmHbIH. - 3ary. ¢ 3KpaHa.

4. Opra"Hu3anusi CaMOCTOsITeTbHOH PadoThl 00y4aIOIIHUXCSA

CamocrosiTenbHas pabora 06y4almuxcs OCYLUIECTBIIETCS B 06beMe, YCTAaHOBIEHHOM B pasfmese 2
HAaCTOAIel NPOrpaMMbl JUCHUILIUHEL (MOLYJIS).

Ons camocTosATeNbHOW pPabOTH 00y4alIUXCd HPEedyCMOTPEHEl CIeluajbHEE IOMEIIeHUd,
OCHAlleHHbIE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBI0O NOOKJIIOYEHUS K HUHGOPMAIUOHHO-
TeIeKOMMYHUKAIIMOHHON ceTu "MHTepHET" ¢ obecleyeHNUEeM OOCTyIa B 3MEKTPOHHYI0 MHGOPMAIMOHHO-
obpa3oBaTenbHy0 cpeny KyaI'TY.

5. ®OH[ ONEHOYHBIX CPENCTB [IJis NPOBEIEeHHsS TEKYIIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTAlM{ 00YYIAIOIINXCSI 10 TUCIUIUIHHE

5.1 ITacmopT (poHIA OLIEHOUYHBIX CPEACTB


https://profspo.ru/books/138339
http://library.kuzstu.ru/meto.php?n=10750
http://library.kuzstu.ru/meto.php?n=10753
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IIPAaKTU4YECKOro OIIbITa,

HeoOXOOHuMEBIX
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bopMupoBaHUSA
COOTBETCTByWINEH

KOMIIETEHI U




Pazpgen
OO1ast XuMust

1.

Tema 1.
Heopraruueckas
xumusa Tema 2.
OpraHudyeckas
XUMUSA

OK 01, OK02,
OK 03, OK 04,
OK 07

JINYHOCTHBIE PE3YNIbTATHL:

-F'oTOBHOCTP K C€aMOpPa3BUTHIO,
CaMOCTOSITENbHOCTH u
camoomnpeneneHuio;-Hanuune MoTHBALMY
K 00y4YEeHHIO ¥ TMYHOCTHOMY Pa3BUTHIO.
MeTanpenMeTHEIEe PE3YIbTATHL:
-OcBOeHHEHE 00yYanImUMUCSH
MeXIpDEeAMeTHEE TNOHATUSA U
yHUBepCcalbHble y4yeOHbEe HENUCTBUS
(perynsaTuBHEHE, II03HaBaTEeNbHEE,
KOMMYHUKATHUBHEIE)

-ClIoCOOHOCTh HX MHCIONb30BaHUS B
TI03HaBaTEJIbHOU U COLMANbHOU IPAKTHUKE;
-TOTOBHOCTh K CaMOCTOSATENILHOMY]
NJIaHUPOBAHUIO U OCYI[ECTBIEHUIO
yueOHON MHeATeNbHOCTH, OpraHU3aluyu
yuyeOHOT0 COTPYZHHUYEeCTBA C
nmefaroruyeckuMu pabOTHUKAMHU U
CBEPCTHUKAMH, K YIaCTHUIO B IOCTPOEHUU
WHAUBUAYyalbHOM  06pa3oBaTeNbHOH
TPAeKTOPUU

[TpenMeTHEIE PE3YIBTATHL:
chopMUPOBAaHHOCTh YMEHUI MIaHUPOBATh
¥ BBIIOJIHATH XUMUYECKUN SKCIIEPUMEHT B
COOTBETCTBUHM C IIPaBUIaMU TeXHUKU
6e3onacHocTH npu obpalleHUU C
BellecTBaMu ¥ J1a6OPaTOPHEM
0600pynOBaHUEM; NIpPEefCTABASATH
Pe3yNbTaTH XUMHUYEeCKOr0 3KCIepUMeHTa
B ¢GopMe 3amucu ypaBHeHU#
COOTBETCTBYHIUX peaKNuid u
(bopMynupoBaTh BEIBOOH Ha OCHOBE 3THUX

pe3yJIbTaToB;
cChOpPMHUDPOBAHHOCTH YyMeHUsd
aHalU3UpOBaTh XUMHUYECKYIO

rHGOPMAINIO, ONYYaeMyl0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MacCCOBOH
uHpopmanuu, cetTh UHTEPHET U OpyTHe);
ChopMUPOBAHHOCTh YMEHHUU BHISIBIISATH
XapakTepHEle IPU3HAKU W B3aUMOCBI3b
U3Y4YEeHHBIX TOHATHHA, TNPUMEHATH
COOTBETCTBYIOLIME IIOHATHUS IIPY ONUCAHUY
CTPOEHUs U CBOMCTB HEOPraHUYEeCKUX U
OpraHMYeCKHUX BeleCcTB U UX
npeBpalleHul; BHABIATH B3aMMOCBS3b
XUMUYECKUX 3HAHUM C HNOHATUAMHU U
NpenCTaBIEHUSIMHU apyrux
€CTEeCTBEHHOHAYYHHX IPEfMETOB;
ChopMHUPOBAHHOCTh NPENCTABICHUU: O
XAMHUUYECKOH cocTaBugomen
€CTECTBEHHOHAY4YHO! KapTUHH MUDA,
ponu XUMHUU B MO3HAHHUU SBIEHUU
IPUPOLEL, B GOPMUPOBAHUN MEIIIIEHUS U
KYJIbTYPHL TUYHOCTH, €€ QYHKIMOHATbHOU
rPaMOTHOCTH, HeOOXOOUMOH [ PEIIEHUS
NPaKTUYECKUX 3afayd U 9KOJIOTHUYECKHU
060CHOBAHHOTO OTHOILIEHUS K CBOEMY)
3[I0POBBI0 U NIPUPOIHOM Cpene;
chOpPMHUPOBAHHOCTh YMeHHHE COOGMIOmATh
TIpaBuUla 9KOJIOTUYECKH 11e71eco00pa3Horo
nmoBefeHUS B OHTY U TPYLOBOH
DesTeNIbBHOCTH B LIEJISIX COXPaHEHUs CBOETO
300POBbS M OKpyXKalolled NPUPORHOH
Cpenk; YYUTHBATH ONACHOCTBH
BO3LEMCTBUS Ha XUBHE OPraHU3ME
OTIpefle/IeHHbIX BEIeCTB, IOHUMas CMBICT
moKa3aTefd IpefeNbHON HONMYyCTUMOH
KOHILIEHTPALUHY;

Ycram# AU
IUCbMEHHHEH OIpOC.
[IpakTryeckue paboTH.
JTaGopaTopHbie PaGOTHL.




5.2 TunoBsIe KOHTPOJIbHBIE 3aJaHHs UJIX HHbIE€ MaTepPHaJIbI
5.2.1 OneHouyHbI€e CpeICcTBa IIPHU TeKylIeM KOHTPOJIe

Texkymuit KOHTPONb OymeT 3aKJIYaThCHd B ONpoce 00y4aromuxcs IO KOHTPOJBLHEIM BOIIPOCAM
OUCLUIIMAHEL "XuMus", IpoBepKe IpakKTU4YeCKUx paboT ¥ 0T4eTOoB 0 1abopaToOpHEIM paboTaM.
ITpumepHblii nepevyeHb KOHMPOAbHbLIX 80NPOCOS.
1. CocTaBUTh 37EKTPOHHYIO U 3JIEKTPOHHO-IPabuIecKyio GOpMyJE aToMa 3JIeMeHTa C IOPSTKOBLIM
HOMepoM 21. YKa3aTh BaJIeHTHEIE 3JIEKTPOHEL. K KakoMy CeMeuCTBY OTHOCUTCS 3JIEMEHT?
2. Hanucath 37eKTpOHHEIE QOPMYJNBE HOHOB Sn2+ u S2 . SNeKTPOHHBIM KOHGUTYpPalUIM KaKux
HeUTPaIbHEIX aTOMOB COOTBETCTBYIOT 3TH (POPMYJIEI?
3. Yka3aTh TUI XUMUYeCKoU cBsI3U B Mojekynax H2 , I2, HI, Nal. [IpuBectu cxeMy IlepeKphLlBaHUS
3JIEKTPOHHEIX 007IaKOB U HallpaBJIeHNe CMeNIeHNs 3JIeKTPOHHON IJIOTHOCTH.
4. TTopbepuTe KaTONHOE ¥ aHOTHOE MOKPHITUS 1151 KoOanbTa. OOBICHUTE CBOI BEIOOD.
5. [laiiTe ompenesieHre KOPPO3UU METaJIIOB.
6. OCHOBHBIE BUIEI KOPPO3KUU METAJLIIOB.
7. OT KaKuxX GaKTOPOB 3aBUCUT CKOPOCTh KOPPO3UH METaIJIOB.
8. [IpuBeguTe IPUMEP MeTasa, CI0COOHOTO ITaCCUBUPOBATHC.
9. MeTons! 60PHEOBI C KOPPO3KMEH METAIIIOB.
10. B ueM oTnu4Me KaTOOHBIX ¥ aHOMHBIX METaJIINYEeCKUX TTOKPBITHH.
11. JlerupoBaHUe METAIJIOB.
12. UarubupoBaHue KOPPO3UH.
13. ailiTe onpefnenieHne 3JI€KTPOIN3a PaCTBOPOB.
14. VkaxuTe, KaKue IPOIeCCH IIPOTeKaloT Ha KaTofle U aHOfe, KaK OHU 3apIKeHEL.
15. Yto Takoe nonsgpusauusi. [loTeHIMaN pa3yI0okKeHNUS U ITepeHanpsaIKeHu .
[Tpu mpoBefeHUH OIIpPoca KaxagoMy ob0ydaromeMycst OyaeT 3agaHo 3 BOIIPOCA Ha KOTOPHIE OHU [OJIKHEI
OaTh OTBETHL.
Kputepuu ouenuBanus:
- 90-100 GanmoB - mpu MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha TPH BOIIPOCA;
- 80-89 GamnioB - mpu IPaBUIHHOM U TIOJTHOM OTBETE Ha [ABa BOMPOCA;
- 60-79 6anioB - pu IPaBUILHOM U HEIIOJIHOM OTBETe Ha [IBa UM IIPaBUJIBHOM U IIOJIHOM OTBETe Ha
OOVH 13 BOIIPOCOB ¥ YaCTUYHOM OTBETE Ha OCTaJIbHEIE;
- 0-59 6anmnoB - IpyU NPaBUIFHOM U HEIIOJTHOM OTBETE TOJIBKO Ha ONUH U3 BOIIPOCOB, IPH OTCYTCTBUU
TIpaBUJILHEIX OTBETOB Ha BOIIPOCHL.
IIIxana oleHUBaHUS
KonmuectBo 6ammos|0-59|60-79|80-89|90-100
[ITkarna oneHUBaHUsI|2 3 4 5
JlabopamopHvie padbomul.
JlabopaTopHEEe pabOTH NPUBENEHH B METOOWYECKHUX YKa3aHUAX K j1abopaTopHEIM paboTaM mo
OUCLUIIIAHE «XUMUST».
ITo mabopaTOpHEIM paboTaM MPeACTaBISIeTCS OTYET
OTueT JOJIXKeH COnepkKaTh:
1. HazBauue paboTHIL.
2. llenb mabopaTopHOit pabOTHI.
3. 3anuch MaHHBIX OIBITA.
4. YpaBHeHHUS MPOTEKAIINX XUMAUYECKAX PEeaKIui.
5. OcHOBHBIE pacueTHEEe HOPMYIIHL.
6. I'paduru, Tabnuie - ecnu TpebyeTCs M0 3agaHuIo.
7. HabmromeHus ¥ BBIBOTIEL.
Kputepuu ouenuBanus:
- 90-100 6anmoB - mMpHU BHIIIONTHEHUHU BCEX MYHKTOB B MONMHOM 00bEMe, 6e3 OmuOOK; CHeIaHbl
[IpaBUJIbHBIE BBIBOIEL;
- 80-89 6aIoB - IPY BHIIOIHEHUU BCEX MYHKTOB B IIOJIHOM 00BEME, HO JONMYUIEHH HE3HAYUTEIbHEIE
omuOKY B pacYeTax He BIUSIONINE Ha BEIBOL;
- 60-79 6asioB - MpH BHIIOJHEHUN BCEX MYHKTOB B MIOJIHOM 00BEME, HO B pacyeTax HOMYIIEeHH OUIMOKH,
BIIUSIONINE Ha BHIBOL;
- 0-59 6amnnoB - mpu 0GHOPMIIEHUH PA3TETIOB B HETIOITHOM 00BEME.
[Ixana oneHUBaHUS




KomuuectBo 6amnoB|0-59|60-79|80-89|90-100

IIIxana oreHUBaHUA|2 3 4 5

[TpuMepH MPaKTHUYECKUX PaboT

Tema : Knaccel HeopraHn4eCcKux COeqUHEHNH.

1)Ha3oBuTe COeIUHEHUS U OMPENEIUTE KJTaCC HEOPTaHUYECKUX BEIEeCTB:

Zn(NO3 )2, Al(OH)3 , Na20, H2S04 , Na[Al(OH)4 (H20)2 ], NaHSO4 , CO2, CrOHSO4 , K3As0O4 ,

(NH4 )2 [PtCl4 ], NaH2SbO4 , K3 [Fe(CN)6 ], P205 , Ca(HCO3 )2, Na3 [Co(CN)6 ].

2)HanummTe MOHHO-MOJIEKYIAPHOE YPaBHEHNE PeaKInii:
Pb(NO3)2 + KI =
HCI + Na2CO3 -
3) HamummTte ypaBHEHUS TPeBPaleHN:
Na20 - NaOH - Na2504
Mg - MgS0O4 - Mg(OH)2
Fe - Fe203 - FeCl3
BaO - BaCl2 - Ba(NO3 )2
Ca - CaCl2 - Ca(OH)2
Tema: XuMuuyeckue peakiuu.

. PaccunTaiiTe n3MeHeHHe CTaHJAPTHOM SHTANBINK peakiuu (AH®, ):

CaO(x.) + H20(r.) - Ca(OH)2(k.)
AH®,, -635,5 -241,8 -986,2 KJ1X/MOb

. PaccunTaiiTe n3MeHeHHe CTaHAAPTHOM SHTponuK peaknuu (AS°, ). O yeM CBUAETeNbCTBYeT 3HaK.

CuCl2(k.) + H20(x.) - CuO(x.) + 2HCI(r.)
AS°,, 108,1 70,1 42,6 186,8 /(K XMOJB)

. Brruncnure nameHenne sHeprun ['n66ca peaknuy Npy yKa3aHHOU TeMIIepAType, CUUTAs, 9YTO PEareHTHl

HaXO[4TCd B CTaHAAPTHOM COCTOSIHWH, a 3HaueHud AH®,,, u AS°®,,, peaknuu He 3aBUCAT OT TEMIIEPATYPHL.
Bo3mozxHa U peaknus TEPMOLVHAMUYECKH B 3TUX ycnoBusax. T = 660 K

Al203(x.) + 3S03(r.) — Al2(SO4)3(k.)

AH°,, -1676,0 |-395,8|-3442,2|k[1x/Mo0I1b

AS°.,  50,9(256,7 [239,2 |Ozx/(Kxmonb)

N

Tema OKUCIHUTENBHO - BOCCTAHOBUTEIIBHEIE peaknnu

. CocTaBbTE JJIEKTPOHHBIE YPAaBHEHUS U HOHGepI/ITe KOS(I)(bI/IL[I/IeHTBI HNOHHO-3JIEKTPOHHBIM METOJOM B

peaxIuu:

KClO3 + MnSO4 + KOH - K2MnO4 + KCI + H20
Cd + KMnO4 + H2504 - CdSO4 + MnS04 + K2504 + H20

. OmpepmenuTe METONOM 3JIEKTPOHHOTO GanaHca KO3GPHUIHUEHTH B YPAaBHEHUSIX OKUCIIUTEIBHO-

BOCCTaHOBHUTEJIBHBIX peaKuHﬁ:

Zn + H2SO4(xoH1) = ZnSO4 + SO2 + H20

. Kakoi noH BHITTONTHSET POJIb OKUCIIUTEJISA, BOCCTAHOBUTEIIA B BHIIIE YKA3aHHBIX peaKHI/IHX?

Tema: PacTBopsI.

. pOH pactBopa cocrasinsieT 9. Beruucnute kKounentpanuio [H*], [OH] u pH cpepsl.
. Paccuuraiite KoHIeHTpalwmio noHoB OH, ecnu kounenTpauus [H*] = 10 monb/n. Yemy paBeH pH cpefsl.
. Kakue u3 nepeuucneHHbIX conel moapepraioTcs ruaponusy: Na,CO,, KCI, Cr(NO,),;, NH,NO,. [Ins1 Kaxnou

U3 TUIPOJIU3YIOMINXCS COJIeN HAaMMCaTh YPAaBHEHUS TUAPOJIN3a B HOHHO-MOJIEKY/ISIPHOM U MOJIEKY IS PHOM
(dbopmMax, yKasaTh peakLuio e€ pacTBopa.

Kpurepuu orneHuBaHUS:

-90-100 6anoB - MpHu ITPABUIFHOM PELIeHNN TPEX 3alaHu;

- 80-89 6anioB - TpU MPABUJILHOM PEIIEHUH ABYX ¥ HEIOIHOM PEIIeHUHN TPEThETO 3aMaHus;

- 60-79 Oanna - Ipu NPaBUIBPHOM PEIIEHWM OJHOTO M HEIOJHOM pEeIleHHHM BTOPOTO M TPEThETO

3a7aHus;



- 0-59 Gasnna - mpu IPaBUIPHOM PEIIEHUH TOIBKO OFMHOTO 3afaHUs WU IIPU OTCYTCTBUU NPABUIIBHOTO
peleHus Ha BCe 3aJaHust

[[Ikamna oleHUBaHUS
KonmuuectBo 6anmos|0-59(60-79|80-89|90-100

[MIxana oneHUBaHUSI|2 3 4 5

5.2.2 OneHoOYHbIE CPECTBA IMPH MPOMEXKYTOYHOH aTTeCTalluu

[TpomexyTouHass aTTecTalnus 00ydYalOmUXCS 110 AUCHUNNIKHEe "XuMusa" sABIgeTcs 00s53aTeNbHOH.
®opMOY IPOMEXYTOUHOM aTTeCTallU¥ SBASETCS 3K3aMeH B IIpOoIecce KOTOPOTO OIpefenseTrcs
chopMHUPOBaHHOCTh 0003HAYEHHEIX B paboued mporpaMMe KOMIETEHITHH.

Bompocs K 3K3amMeHy

1. Tlepuoguueckas cucteMa sneMeHToB [1.M1. MenpneneeBa. [lepuongudeckuit 3akoH. CTpyKTypa
nepuonudeckou cucrteMul. [lepuopel. I'pynnel. Ilepuogudeckoe W3MeHEHHE CBOUCTB 3JIEMEHTOB U
COelUHEHMH: KUCJIOTHO-OCHOBHEIX U OKUCIIUTENIbHO-BOCCTAHOBUTEILHEIX.

2. Kmacchl Heopranudeckux coeguHeHui. [IpocTeie u cimoxHbe BemecTBa. Okcugbl. OCHOBHEIE,
KUCJIOTHBIE U aM(pOoTepHble TUAPOKCUEL. Comu.

3. TUDBI XUMUYECKUX CBS3EH.

4. Xumuueckas kuHetuka. CKOPOCTb XUMUYECKON PeaKIui.

5. 3aBUCHMOCTH CKOPOCTH XUMUYECKON PeakIuu OT TeMepaTypsl. [Ipasuno Bant-T'odbda.

6. ®aKTOPEI, BAULIONINE Ha CMelleHNe XUMIUYeCKoro paBHoBecud. [Ipunmun Jle-Illatense.

7. XuMu4eckas TepMofuHaMuKa. TepMofrHaMUieCKre IlapaMeTphl. XapaKTepucTudeckue QyHKINH
COCTOSTHUS.

8. [lucnepcHble cuCTeMEL. IMynbcuu. Cycrnensuu. KonmougHele pacTBOPHL.

9. OnexkTponuTHdeckas guccouuanus Bonbl. VOHHOe npou3BefeHHe BOAH. BOmOpPOOHBEIN U
TUAPOKCUIBHBIY [TOKa3aTenu. KuCIoTHO-OCHOBHEIE HHOVKATOPEL.

10. OXHCIUTENBHO-BOCCTAHOBUTENbHEE peakiuu. CTeneHb OKUCIeHUS. BoccTaHOBUTeNU U
okucnutenu. OKHUCIIeHNe U BOCCTAHOBIIEHHE.

11. Meramel. I[TomoxkeHne METAINIOB B IEPUOOUYECKOM CUCTEME ¥ OCOOEHHOCTH CTPOEHUS UX aTOMOB.
O6urre crocoObl MOTyYEHHUST METAJIIOB.

12. Kopposus Metannos. [ToHaTHE KOPPO3UU. XUMHAUYECKasd KOPPO3usd. JJIeKTPOXUMUUeCKasa KOPPO3us.
Croco0bI 3aLTUTH METAJIIOB OT KOPPO3HH.

13. HemeTtanns. [looxeHne HEMETAJIOB B [lepnoguyeckoi cucteMe, 0COOEHHOCTH CTPOEHUS UX
aTOMOB. JJIEKTPOOTPUIATENIbHOCTh. XUMUUECKYe CBOMCTBa HEMETAINIOB.

14. s-Onementsl. Bopmopon. Boma. 9nemeHTH I[A-rpynnel. IlenodHble MeTalibl. [IpupopgHbIe
COoelVHEHUs HATPUS U Kanus, uxX 3HaueHue. IneMeHTH [TA-rpynmsl. Kanbiui, ero monyyenue, pusnieckue u
XUMUYeCKUe CBOUCTBA.

15. p-Onementsl. AntomuHu#. ['anorensl. ['anorensl B npupone. buomoruyeckas poiab raloreHOB.
OneMeHTHl VA-TPYIIIHL.

16. d-OneMeHTH. Menb, OUHK, XPOM, JXejle30, MapraHel Kak IPOCTHe BellecTBa, ux Gusndeckue u
XUMUYECKUe CBOICTBA.

17. Teopusi cTpoeHUS opraHndeckux coeguHeHui A. M. ByrnepoBa. CTpoeHHe aToma yriaepopa.
IneKTpoHHOoe 0671aK0 U OpOUTab, S- U P-OpOUTATH.

18. Knaccudukauusi opranudeckux coenuHenuit. Homenkmnarypa IUPAC: mpunuunel 06pa3oBaHus
HA3BaHWM, CTAPIIMHCTBO QYHKIMOHANBHEIX IPYyHH, X 0003HaYeHue B npedukcax u cydhdukcax HazBaHUH
OpraHWYeCKUX BeleCTB.

19. T'omonmoruyeckuii psig ankaHoB. [ToHsATHE 00 yrieBogopomax. HoMeHKIaTypa alnkaHOB U aJTKUJTBHBIX
3amectutesei. Puanyeckre CBOMCTBA alkaHOB. AJTKaHH B Ipupoje. XuMHUYECKNEe CBOMCTBA ajlkaHOB.

20. TIpoMEIIITIEHHBIE CLIOCOOE! TOTyYEeHNUST alIKaHOB: [OJTyUYeHNe U3 IPUPOMHBIX UCTOYHUKOB, KDEKUHT
napaduHOB, IOIy4YeHNe CHHTETUYECKOT0 OeH3Ha, ra3uduKanus yrisa, TUIPUPOBAHUE aJTKaHOB.

21. Tomonmoru4yeckuil psf ankuHOB. Mi3oMepus MeXKIaccoBasi, YIIepOGHOTO CKeleTa, ION0XEeHUI
KpaTHOU CBSI3U. Peakuus 3eMHCKOTO.

22. TlpuMeHeHNe aLleTUJIEHOBHIX YIrJIeBORODPOAOB. IlonuBuHunanerar. [lonydeHue anKkuHOB.
[onyyeHwe aneTHIeHA NUPOJIM30M MeTaHa W KapOWIHEIM METOHOM.

23. Tomomoruueckud psn ankuHOB. Mueckuit psim apeHOB. beH301 KaK IpPeOCTaBUTEJIb apeHOB.
Pa3BuTHe NpenCcTaBlIeHUH 0 CTPOEHUH OEH301a.

24. XuMudecKue CBOUCTBAa apeHOB. [IpuMepH peakIui 3J1eKTPOGUILHOTO 3aMeIleHUs:
aJIOTEHUPOBAHUS, aJNKUINPOBaHUsA (kKatanusatops ®pupmensi—Kpadtca), HUTpoBaHUS, CYIbGUPOBAHUS.



Peakiuu THUOPUPOBAHUS U IPUCOENUHEHUS XJjIopa K OeH30Iy.

25. Hedtb. Pektudukanus HedTu, OCHOBHEIE (DpakKIUK ee pa3fesieHus, UX UCI0Ib30BaHue. BTopuuHas
nepepaboTka HehTenrponykToB. KpekuHr HehTEnPOLYKTOB.

26. Puopmunr nedremnponykros. KauecTBo aBTOMOOUIBHOTO TOIIXBa. OKTaHOBOE YHUCIIO.

27. TIpupOOHLIY ¥ MOMYTHLIHM HedTSHOU ra3sl. CpaBHEHME COCTaBa MPHUPOTHOTO U TOMYyTHOTO Ta30B, UX
IIpaKTU4YeCcKoe UCI0Ib30BaHue.

28. KamenHH#” yronb. OCHOBHBEIE HalpaBIeHHUsS HUCIOJIb30BaHUS KaMeHHOTO yris. KokcoBaHume
KaMeHHOTI0 yTJIs, BaXKHeMIIe IIPOAYKTH 9TOT0 Ipoliecca: KOKC, KaMeHHOYTroIbHas CMoJjia, HafCcMOoJIbHas BOAa.

29. Crpoenue u knaccudukauus cuupToB. Knaccudukauus CIupTOB IO TUIY YTIE€BOLOPOLHOTO
paguKana, YUCly TUOPOKCUIBHEIX TPYIII U TUILY aToMa yI1epona, CBI3aHHOT0 C TUAPOKCUIBHOY IPYIIION.

30. PeaknuonHas CIIoCOOHOCTH IIPeNeNbHEIX OTHOATOMHEIX CIUPTOB. CpaBHEHME KUCJIOTHO-OCHOBHEIX
CBOMCTB OpraHMYEeCKUX ¥ HeOpraHUYeCKUX coelUHeHuM, copmepxkamux OH-rpynmy: KucjioT, OCHOBaHUH,
aMmdoTepHEIX COeNUHEHMM (BOIEI, CTUPTOB).

31. Cnoco6rl moNmy4yeHusi COUPTOB. [MAPONK3 rajoreHanKkaHoB. ['MopaTanus ajlkeHOB, YCIOBUS €€
npoBeneHusa. OTHeNnbHEE IPECTaBUTENIN alIKaHOJIOB.

32. MHOTOATOMHEIE COUPTH. M30Mepusi ¥ HOMEHKJIaTypa IpefCcTaBUTeJIed OBYX- U TPEXaTOMHEIX
CIIAPTOB.

33. ®eHOJI. INEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE (eHOoa.

34. TomoyoTUYeCKUEe PSANH albAETrUI0B U KETOHOB. [IoHATHEe 0 KapOOHUIILHHEX COEOUHEHUSX.
JJIeKTPOHHOE CTPOeHNe KapOOHUITbHOY rpynikl. XuMudecKre CBOMCTBa alblIeTUNI0B U KETOHOB.

35. Anpperupsl U KeTOHH B mpupofe (3¢upHBe Macia, dbepomMoHbl). [TonyueHnue KapOOHUIBHBIX
COeJUHEHWU OKWCJIeHWEeM CIMPTOB, TUApaTaluell alKHHOB, OKHUCIEHHEeM YyIiIeBomopomoB. OTHenbHEIE
TIPEACTaBUTEHN albIeTUO0B U KETOHOB.

36. [OMOTTOTHYECKUH PN MPeaelbHEIX OJHOOCHOBHEIX KapOOHOBEIX KMCIIOT. [TOHSATHE 0 KapOOHOBBIX
KHCJIOTaX ¥ UX KjIaCcCUpUKALusi. XUMUYECKHEe CBOUCTBA KapOOHOBHIX KHUCJIOT.

37. CriocoO®l mONTy4YeHUs CIIO0XKHEIX 3(UpoB. 2KUPH KaK CJI0XKHEE 3QUpH riuiepuHa. KapboHoBEE
KUCJIOTHI, BXOASIIYE B COCTaB KUPOB. Coyi KapOOHOBEIX KUCIOT. MbITa.

38. Ilonsatue 06 yrineBogax. Knaccudukanuus yrieBonoB. MoHO-, OU- U IONIKCaXapUIH, IPeNCTaBUTENIN
KaXIol TPyIIIH yTiIeBogoB. MoHOCaxapumbL.

39. CTpoeHUe U XUMHUUYEeCKHe CBOUCTBA caxapo3hl. JIakTo3a U MalabTo3a KakK M30MEPHl CaXapo3El.
CTpoeHne MONEKYJIH KpaxMala, aMUIo3a ¥ aMUJIONeKTHH. [ JTHKOore .

40. I'1I0K03a, CTPOEHME €e MOJIEKYNIH ¥ Qu3ndeckue CBOMCTBa. TayToMmepus. IleHTo3w. Pubo3a u
me30KCcupr003a KakK MPeCTaBUTEH aJIbIOIEHTO3.

41. Knaccudpukanus u u3oMepusi aMuHOB. [IoHaTHE 00 aMuHaX. [lepBUYHEIE, BTOPUYHEIE U TPETUYHEIE
aMUHBL. AHUUHOBLIE Kpacutenu. [IoHATHE 0 CHHTETUYECKUX BOJIOKHAX.

42. TlonuaMupsl ¥ MOJMaMUIHBEE CHHTETHYECKUe BOJOKHA. [IpuMeHeHUe U IONly4eHUE aMUHOB.
[Tony4yeHne aMUHOB.

43. AMUHOKUCTOTH. [ToHATHE 06 aMHHOKHUCIIOTAX, UX Kilaccupukranus u ctpoeHue. OnTudeckas
HU30MepUS O-aMHUHOKUCTIOT.

44. Benku. benku Kak NpupopHele nojauMepsl. HyKnenHOBbIe KUCIOTH. HyKjIeMHOBEIE KUCIIOTH KakK
TIPUPOJHEIE [TOJIUMEDEL.

45. ®epmeHTH. [loHATHE 0 PepMeHTaxX KaK 0 OMOJOTHYECKUX KaTalu3aTopax OenKoBOM MPUPOLIHL.
Oco0eHHOCTH CTPOEHUS U CBOUCTB B CPABHEHUY C HEOPraHUYeCKUMYU KaTalu3aToOpaMu.

46. Butamunsl. ITonaTtue o ButamMuHax. Ux knaccudukanus u obo3nauenue. Hopma nmorpebnenus
BUTaMHHOB. BomopacTBopuMele (Ha mpuMepe ButTaMuHoB C, rpynnsl B 1 P) u xkupopacTBopuMEbIe (Ha mpumMepe
BUTaMHHOB A, D 11 E).

47. TopmoHEHl. [ToHSATHE 0 TOPMOHAX KaK GMOJOTMYECKH AaKTHUBHBIX BEUIECTBAX, BEHIIOHSIOUINX
SHIOKPUHHYIO PETYJIAINI0 XKU3HEeNesTeIbHOCTH OPraHu3MOB.

48. XuMus ¥ NPOU3BOACTBO. XUMHUYECKas IPOMHIIIIEHHOCTh U XUMUUYECKUe TEeXHOJIOTUU. XUMUS B
CEeJNIbCKOM X035UCTBe. XUMU3alUs CeIbCKOI0 X035UCTBa U ee HallpaBIeHUS.

49. Xumus u 3konorus. XuMU4eckoe 3arpsisHeHue OKpyxatomed cpenel. OxpaHa ruppocdeps oT
XUMUYECKOTO 3arpsi3HEHUS.

50. XuMusa u noBcegHEeBHas XU3Hb yesnoBeKa. [loMamHsAs anteka. Molomue U YUCTSLINE CPeNCTBa.
CpepmcTBa 60pEOH C GEITOBEIMH HACEKOMBIMH.

Kputepuu orneHnBaHUS OTBETA 10 BOIIPOCAM:

- 100 6amnoB - Ipy TPABUJILHOM U IIOJIHOM OTBETE Ha TPH BOIIPOCA;

- 80-99 GanioB - TP IPABUILHOM U ITOJHOM OTBETE Ha ABa BOIPOCA W IPABUJILHOM, HO HE MOJTHOM
OTBeTe Ha OPYTrOU U3 BOIIPOCOB;



- 60-79 6anna - Ipy TPaBUILHOM U IIOJIHOM OTBETE Ha OJUH BONPOC WJIM IIPABUJIBHOM U HEIOJIHOM
OTBETE Ha /IBa BOIIPOCA;
- 0-59 6asnna - Tpu IPaBUIBHOM U HETIOJIHOM OTBETE TOJIbKO Ha ONMH U3 BOIIPOCOB UJIU IIPU OTCYTCTBUU
TIPaBUJIBHEIX OTBETOB Ha BOTIPOCHI.
Kputepuu oleHKM 3a 9K3aMeH
Bannsl |Onerka TpeGoBaHus K 3HAHUAM

90-100({OTnmynO O1meHKa «OTJIMYHO» BLICTABJISETCS CTYHEHTY, €CINU OH TNIy0OKO U IPOYHO
YCBOWJI TPOrpaMMHEIN MaTepuall, UCUepIIbiBalolle, 0CIef0BaTeNbHO, YeTKO I
JIOTHYECKY CTPOMHO €ro M3jaraeTr, yMeeT TECHO YBS3BIBATh TEOPHUIO C
IPaKTUKOM, CBOOOMHO CIpaBigeTCs C 3ajadaMy, BOIPOCAMU U OPYTUMHU
BUlaMU IPUMeHeHUd 3HAHUM, IpUYeM He 3aTPYOHSAETCS C OTBETOM IIpU
BUIOU3MEHEHUHU 3aJaHUM, UCHONb3yeT B OTBEeTe MaTepual Pa3lIudHOU
JIUTEPaTYPH], IPaBUILHO 000CHOBEIBAET IIPUHATOE HECTAHOAPTHOE pellleHue,
BlajeeT Pa3HOCTOPOHHUMHU HAaBHKaM{U U IIpHeMaMU BHIONIHEHUS
IpakTU4YeCKUX 3amad mno ¢GopMUpOBaHUIO 00menpodecCuoHANbHEIX
KOMIIETEHITUH.

80-89 |Xopouro OmeHKa «XOpOIIO» BHICTABIAETCSA CTYLEHTY, KOTOPHIN OeMOHCTPUDYET
IPOYHbIE TEOPEeTHYECKHE 3HAHUS, BJIAfeeT TEPMHUHOJIOTHEH, menaer
apryMeHTHPOBAaHHbIE BHIBOME U 0000IIEHNS, TPHBOAUT IPUMEPHI, IIOKA3HIBAET
cBOOOIHOE BIIa[leHNE Pedblo, HO IIPY 3TOM [ejlaeT HeCylleCTBeHHEe OUTUOKHY,
KOTOpEIe OBICTPO MCIPABIISIET CAMOCTOSTENBHO WM IIPU HE3HAYUTEIhHOU
KOPPEKIINH IIPETIOfABaTEIEM.

60-79 |YmoBnerBoputrenbHo (OumeHKa "yLOBIETBODUTENBHO" BEICTABISETCA CTYLEHTY, KOTOPHIHX
OEMOHCTPUPYeT HernyboKue TeopeTHUeCKHe 3HAHUS, IPOsBNsgeT cnabo
chopMUpOBaHHbIe HABLIKM aHa/N3a SBJIEHUM U IPOIECCOB, HENOCTATOYHOE
yMeHUe [ejlaTh apryMeHTHPOBAHHBIE BBIBONH U NPUBOLUTH NIPUMEPHL,
II0Ka3blBaeT He [I0CTAaTOYHO CBOOOJHOE BlafeHue pedblo, TEPMUHOJIOTHEH,
JIOTUYHOCTHIO U II0CNIEe0BATEIbHOCTHIO U3JI02KEHN S, feflaeT omubKY, KOTOphe
MOKeT UCIIPaBUTH TOJILKO ITPU KOPPEKIIUY IIPEIofaBaTeIeM.

0-59 |HeymosmeTBopuTenbHO|OLEHKA «HEYIOBIETBOPUTEIHLHO» BEHICTABIIAETCS CTYHEHTY, KOTOPHIMA HE 3HAET
3HQUUTENbHON YaCTH NMPOTPAMMHOT0 MaTepHala, HEYyBEPeHHO OTBeYaer,
OOIyCKaeT cepbe3Hble OIMMOKM, He MMEeT IPEeACTaBIIeHUH 10 METOOUKe
BEHITIOJNIHEHUS IMpakKTH4YeckKod paboTel. Kak mpaBHIIO, OIeHKa
«HEeYIOBIETBOPUTENILHO» CTABUTCS CTYAEeHTaM, KOTOPEIE He MOTYT
IPONONXKUTh oOyueHne 0e3 JOMONHUTENbHHX 3aHITHH IO HAaHHOU
OUCLHUIIIAHE.

JK3aMeH

Ha sk3aMeH Bce CTy[eHTH NPUXOAAT B COOTBETCTBUU C paCIUCAHUEM, B YCTAHOBJIIEHHOE BpeMs.
CTymeHT HONXKEeH WMeTb Npu cebe 3a4€THYI KHUKKY. KaXmoMy CTymeHTy BHIHaeTCs OUIIET, B KOTOPOM
HMEITCS OBa Bompoca u nuctT Oymaru. Ha nmuct Oymaru cTymeHT 3anuckiBaeT ®UO, HOMep Ounera u
cofepxkaliue B HEM BOIPOCH. BpeMs [y oTBeTa Ha BOIpoCH 30-45 MuHyT. OTBETH HAIOTCS B IHCHMEHHOM
Buge. Ilo ucTeueHN” yKa3aHHOTO BPEMEHU JIUCTH C OTBeTaMU CHAIOTCA IpelofaBaTeNio. Pe3ynbTaThl
OIIEHMBAHUS OTBETOB Ha BOMPOCH HOBOMASTCS MO CBeHNEHUsS 00y4alolIMXCs B TOT XKe AeHb. JJomycKaeTcs
YCTHBIM OTBET Ha BOIIPOCH OuneTa, ¢ 20-TM MUHYTHOM IIOATOTOBKOM. EC/TU CTYyOeHT BOCIIOTBE30BAICS BHEIIHUM
UCTOYHUKOM MH(POPMAIIUY, ET0 OTBETH HE MPUHUMAIOTCS, U BHICTAB/ISIETCS OlleHKa "HEYHOOBIIETBOPUTENHHO".

5.2.3 MeTogu4ecKHe MaTepHaJibl, ONpe/e/IsolIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
MPAaKTHYECKOro ONbITA IeSITeIbHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMHUPOBaHHUSA KOMIIETEHIIHH

HOpHI[OK OpPraHU3alMi NPOBeJeHHsI TeKylero KOHTPojiIsad u HpOMe)KyTO‘IHOI':I aTTeCTalluu
mnmpeacTaB/IeH B ITonoxxeHuu o NMpoBEeOEeHHH TEeKyliero KOHTpojisa U l'Ip()Me}KyTO‘IHOﬁ aTTeCTalluu
00yYJaIomIUXCsi, OCBAaMBAKIIUX 00pa3oBaTebHbIE MPOrpaMMbl CpegHero mpogeccHoHaILHOTrO
oopa3oBanusa B Ky3I'TY (Mo 06/-10).



6. Uuble cBegeHusi U (MIM) MaTepHaIbl

IIpu ocymecTBiIeHur 06pPa30BaTEILHOTO IPOLECCa IPUMEHSIIOTCS CIIeAyoLme 00pa30BaTeIbHEE
TEeXHOJIOTUHU:

- TPQMIUOHHAS C UCIIOJIb30BAHNEM COBPEMEHHEIX TEXHUUECKHUX CPEMCTB;

- UHTEPAKTUBHAS
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