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[HosicHuTeIbHASA 3aNIUCKA

IIporpamma paspabotana Ha ocHoBe TpeboBaHui @PI'OC cpenHero ooOmero
oOpa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COICPKAaHUIO M pe3yJbTaTaM OCBOCHUS
y4eOHON TUCIUTUIMHBI «XHMUS», B COOTBETCTBUU ¢ PexoMeHAaIMsIMu 10 OpraHU3aIiH
MOJYYEHHs] CpelHEero oOiiero oOpa3oBaHUsA B Mpelieslax OCBOCHUS 00pa30BaTEIIbHBIX
IporpaMM CpelHero npodeccuoHaNbHOTO 00pa3oBaHUS Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHu4;

TpeboBaHMil (enepalibHbIX TOCYJapCTBEHHBIX OO0pa30BaTENbHBIX CTAHIAPTOB U
nojiygaemoi npodeccun (muchbMo JlemnaprameHTa rocyapCTBEHHOW MOJIMTUKU B cepe
HOJAroTOBKH pabounx kaapos u JII1O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259);

IPUMEPHON TpOorpaMmMbl 0011e00pa30BaTENbHON YUEOHOU AUCITUTIITUHBI XUMHUS IS
npodeccroHanbHbIX 00pa30BaTENbHBIX OpraHu3aluii, pekomeHaoBaHHoH denepabHbIM
roCcyJapCTBEHHbIM aBTOHOMHBIM YyupekJaeHueM «dDenepaibHblii HHCTUTYT pPa3BUTHUS
oOpazoBanus» (OPI'AY «DHMPO») B kauecTBE MPUMEPHON NPOrpaMMbl IS peanu3aluu
OCHOBHOH MpoQeccuoHabHON 00pa3oBaTesibHOM mporpammbl CIIO Ha 0a3e OCHOBHOIO
o01iero oOpa3oBaHus ¢ MOJYyYEHUEM cpefHero obmero oopaszoBanus. [Ipotokon Ne 3 ot
21 wnrons 2015 r. Peructpanmonnslii HoMep penensuu 385 ot 23 umrons 2015 r. ®PI'AY
«D®UPOy», ¢ yuetrom I[lpumMepHOll OCHOBHOW 00pa30BATEILHOM MPOTrpaMMbl CPEIHETO
oO1iero oOpa3oBaHus, OJOOpEHHOU penieHueM (deneparbHOro y4eOHO-METOANYECKOTO
o0beuHEeHUs 10 001eMy oopa3oBaHuto (poTokot oT 28 utoHsa 2016 r. Ne 2/16-3.

Conepxanue mporpamMmbl «XHUMHS» HaAIMPaBICHO HaA JIOCTHKEHHUE CIEIYIOIINX
neJen:

* (hOpMHUpPOBAHUE Y CTYJACHTOB YMEHHUS OLICHUBATh 3HAUMMOCTh XUMUYECKOTO 3HAHUS JIJIS
KaXJIOTO YeJI0OBEKa,

* (opMUpOBaHUE Yy CTYJIECHTOB IIEJIOCTHOTO MPEACTABJICHUS O MUPE M POJIM XUMHUU B
CO3/IJaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KApTUHBI MHpA; yMEHHUS OOBSICHATH
OOBEKTHI M TMPOLECCHhl OKpYyXKarolel JIeHCTBUTEILHOCTU: MPUPOJHOMU, COIUATIBHOM,
KYJbTYPHOU, TEXHUUECKOHN CPebl — UCIOJIB3YS ISl ITOTO XUMUYECKHUE 3HAHMUS;

* pa3BUTHE Yy CTYJACHTOB YMEHMM pa3inuyarh ()akThl U OLIEHKH, CPAaBHUBATH OIEHOYHBIC
BBIBOJIBI, BUJIETh WX CBSI3b C KPUTEPUSMH OIIEHOK W CBS3b KPUTEPHEB C OMpPEACICHHOM
CUCTEMOI LIeHHOCTEN, (POPMYITUPOBATh 1 OOOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* MpUOOpETEHUE CTYACHTAMH  OIbITa Pa3HOOOpPA3HOW NEATEIbHOCTH, IO3HAHUS U
CaMOITO3HAHUS; KJIIOYEBBIX HABBIKOB, HWMEIOIIUX YHHUBEpPCAJbHOE 3HA4YCHUE IS
Pa3UYHBIX BUJOB JIEATEILHOCTH (HABBIKOB PEIICHUS MPOOJIeM, TPUHSITHS PEUICHUH,
MOMCKa, aHaim3a U oOpaboTKM WH(OpPMAIMK, KOMMYHHKATUBHBIX HAaBBIKOB, HABHIKOB
M3MEPEHUM, COTPYIHUYECTBA, O€30MacHOr0 OOpaIeHusl C BEIIECTBAMHU B MOBCEIHEBHOU
KU3HU).

B mporpammy BKIIOYEHO COJEp)KaHUE, HANpPaBICHHOE Ha (POPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIINI, HeoOXomuMbIX miisi kadecTBeHHOTo ocBoeHus OITOIT CIIO na
0a3ze OCHOBHOTO OOIIEro oOpa30BaHUsI C MOJYYCHHUEM CPEIHEr0o OO0IIero oOpa3oBaHMS;
MporpamMMbl  TTOATOTOBKHA ~ KBATM(PHUITMPOBAHHBIX Pa00UYWX, CIYXKAIIUX, IPOrPAMMBI
MOATOTOBKH criennaucToB cpeanero 3seHa (IITIKPC).

B mporpamme y4eOHOM IUCHUILUIMHBI MPOCICKUBACTCS TECHAs MEXKMpeIMeTHas
CBA3b C JPYrMMHU Y4YeOHBIMHM JucuuriiuHamu: buonorus, Okonorus, ['eorpadus,
®dusuka, a Takke aucuMIuIMHaAMU npodeccuoHanpHoro 1ukia: OIT 01  OcHoBb
MUKpOOHOJOTUH, (U3HOJOTUM TUTAHUS, CAHUTAPUU W TUTUEHbl B  MHILEBOU
npomeinuieHHocTH, OIT 02 ®usmnosiorusi NHUTaHUS C OCHOBAaMHU TOBAPOBEJICHUS
MPOIOBOJILCTBEHHBIX TOBAPOB.



[Iporpamma mpemxycmaTpuBaeT (OpMHUPOBAHUE Y CTYICHTOB OOIICy4eOHBIX YMEHUN H
HaBBIKOB. [lpu mpoBeaeHMH 3aHATUN MpEANojaraeTcs HCHOJIb30BaHUE Pa3HOOOPa3HBIX
dbopMbI 1 MeTOIbI OOYYEHHS: JIEKIIMU, Oecebl, AEIOBbIE WUIPbI, TBOPUECKUE IOMAIITHHE
3aaHus, OOCYX/ICHHE U aHAJIM3 MPOOJIEMHBIX CUTYallHi, pelIeHre TECTOB, MPOCMOTP H
0o0CyX/IeHHE  BHJCOMATEPHUAIOB, YPOKHM C  HCIHOJbB30BAHUEM  MYJIbTUMEIUNHBIX
TexHojoruil. Pabowas mporpamma MoKeT OBITH peaju3oBaHa IPH HCIOJIB30BAHUU
TPaJUIIMOHHON TEXHOJOTHMH OOydYeHHus, a TakKe COBPEMEHHBIX TIeIaroru4ecKux
TEXHOJIOTUN:  TPOEKTHO-UCCIEAOBATENLCKOW,  MH(POPMALMOHHO-KOMMYHUKAIIMOHHOM,
TEXHOJIOTUU pedIEKCUBHOTO OOy4YeHHUs, 3J0poBbecOeperaromeid, Keilc TEeXHOJIOTHH
[IpeaycMoTpena peanuzaius MHHOBAIIMOHHBIX (OPM U METOJ0B OOy4YEHHUS: METOJ]a
IPOEKTOB, JU(PEPEHIIMPOBAHHOTO KOHTPOJII 3HAHUW W yYMEHUH, JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TOIXO/A.

JIjist ocyliecTBACHUS TMYHOCTHO-OPUEHTUPOBAHHOTO T10/IX0/1a MPY BBISIBJICHUH YPOBHS
pa3BUTUS CTYACHTOB, C(OPMHUPOBAHHOCTH JMYHOCTHBIX KAaueCTB MPEAYyCMOTpPEH
Pa3JIMYHBIA KOHTPOJIb 3HAHWUW: IIPEABAPUTENBHBIN, TEKYIIUN, IEPUOJUIECKHUI, UTOTOBBIN.
[Inanupyercs WCIOJIb30BaHUE  PA3MYHBIX METOJOB  KOHTPOJIA 3HAHWA: YCTHBIN
KOHTPOJIb, HAOMIOACHHUE, MUAAKTUYECKHE UTPBI, IUAAKTHUYECKHUE TECThI, MPAKTHUUECKUE
paboThl, TUCHMEHHBIC MPOBEPKU, OTUYETHI IO MTOTaM DOKCKypCHH W MPOCMOTpa
BHUJleOMaTEpHaIOB. TeKylmuid KOHTpOJb  OyJeT OCYHIECTBISATHCA IIpU  TIOMOILHA
rpaduyecKuX JAUKTAHTOB,  KOHTPOJBHBIX pabdoT, pasraJpiBaHUsl KPOCCBOPJIOB,
YaifHBOP/0B, BHIOOPOYHOTO KOHTPOJISA, IKCIIPECC-OMPOCA, TPEHUPOBOYHON KOHTPOJIBHON
pabothl. i pa3BUTHUA y4ueOHO-IIO3HABATEIbHBIX KOMIETEHLIUN peyCMOTpEHA
CUCTEMA CaMOCTOSITEJIbHOM paboThl CTYIEHTOB: JOKIabl, pedepaTsl, COOOLIECHUS
TECTOBbIE 3aJJaHMsl, KPOCCBOPAbI, PUCYHKH, TAOJIULIbI, TPE3CHTAIIH.

Cpoxk peanu3zaiuu padoueil yaueOHoi nmporpamMmsl: 2 roja.

[Tporpamma MOJKET UCIOJIb30BaThCS APYyTUMHU npodhecCuOHATbHBIMU
00pa3oBaTeNbHBIMU OpPraHU3aLUSIMH, PEATU3YIOIMMU 00pa30BaTENIbHYI0 MPOTPaMMy
cpeanero odmero odopazoBanus B npeaenax ocoeHuss OIIOII CITO Ha 6aze OCHOBHOTO
obmero oopazopanus (ITITKPC).

Ha u3y4yeHue AMCUMIUIMHBI B COOTBETCTBUM C Y4EOHBIM IJIAHOM OTBEJEHO:

MakcumanbHas yueOHast Harpy3ka ctyJaeHToB —171 yac.

OO6s3aTenpHas ayaquTopHast yueOHas Harpy3ka — 114 yacos.

CamocTosiTennbHas padoTa CTYJICHTOB — D7 4acoB.

W TOroBBIM KOHTPOJIEM IO TUCHUIUIUHE ABISETCS AU PepeHIupOBaHHbIN 3aUéT.



2. O0mas XapakTepucTUKa y4eOHO! JMCHUIIHHBI

XuMHsT — 3TO HayKa O BENIECTBaX, MX COCTABE U CTPOCHUHU, CBOMCTBAX W
MPEBPAIICHUSX, 3HAYEHUM XHUMHYECKMX BELIECTB, MATEpUAJIOB M IPOLECCOB B
MPaKTUYECKOM JAESITEIIbHOCTH YEJIOBEKA.

Conepsxanue 0011e00pa3oBaTeIbHON yUeOHOW MUCIUTUINHBI « XUMHUS HaAIPaBICHO
Ha YCBOCHHME CTYJEHTAMH OCHOBHBIX MNOHSTHI, 3aKOHOB M TE€OPHA XUMHUU; OBIIAJICHUE
YMEHUSMH HaOJII0aTh XUMHYECKHUE SIBJICHUS, NPOBOAUTh XWMHUYECKHI 3KCIEPUMEHT,
OPOU3BOJUTH pACUYEThl HAa OCHOBE XHMHUYECKHMX (OpMYN BEUIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIHMN.

B npouecce n3yyeHns XUMHUM y CTYJICHTOB Pa3BUBAIOTCS TO3HABATEIbHBIE HHTEPECHI
U UHTEJUIEKTYaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIBHOM MPUOOpPETEHUU
3HAHUM MO XUMHUU B COOTBETCTBHMM C BO3HUKAIONIMMH >KM3HEHHBIMH MpoOJIeMaMH,
BOCITUTHIBACTCSI OEPEXKHOE OTHOIICHUS K MPUPOJIE, TOHUMAHUE 3JJ0pPOBOr0 00pasa *KHU3HU,
HEO0OXOAMMOCTH NPEYIPEKIACHUS IBICHUHN, HAHOCALIUX BPEJ 3I0POBbI0 M OKPY’KarOIIEH
cpene. OHU OCBaMBAIOT MPUEMBI TPAMOTHOIr0, O€30MMACHOI0 MCIOIb30BAHUS XUMHUECKUX
BEILIECTB U MAaTEPUAJIOB, IPUMEHSAEMBIX B OBITY, CEILCKOM XO35ICTBE U HA IPOU3BOJICTBE.

Peanuzanus ne1yKTUBHOTO MOAXOJa K M3YyYEHHUIO XHUMHH CHOCOOCTBYET pPa3BUTHUIO
TaKMX JIOTUYECKHX ONepaluil MBIIJIEHUS, KAaK aHajiu3 U CHHTE3, 0000IleHue u
KOHKpETHU3alusl, CPABHEHUE U AHAJIOTHSI, CHCTEMAaTH3alus U Kilaccuukanus u ap.

B copepxxanun y4eOHOM MAMCHMIUIMHBI JJIi €CTECTBEHHO-HAYYHOI'O MPOQuILs
npo(hecCHOHAbHO 3HAUYMMBbI KOMIIOHEHT HE BBIAENEH, TaK KaK BCE €ro Cojep)KaHue
ABIIIETCA NPOPUIBHO-OPUECHTUPOBAHHBIM M HOCHUT NPO(ECCHOHATBHO 3HAYUMBIN
Xapakrep.

B mpodunbHyro COCTaBIAIONIYIO MPOrpaMMbl BKJIIOYEHO Mpo(eCCHOHATIBHO
HAIpaBJICHHOE  COJAEpKaHMe, HEoOXOJUMOe Uil YCBOGHMSI  NPOQEecCHOHAIbHON
oOpa3oBarenbHON MporpamMmbl, (OPMHPOBAHUS Yy  CTYACHTOB TNpodecCHOHATbHBIX
kommeTeHu. OTOOp comeprKaHus TPOBOAWIICS HA OCHOBE CJICAYIOIINX BEAYIIUX UICH:

— MaTepHalbHOE €JUHCTBO BEIIECTB NPUPOIbl U UX T€HETUYECKAs CBSI3b;

— TPUYUHHO-CJIEICTBEHHBIE CBSI3M MEX]y COCTaBOM, CTPOCHUEM,  CBOMCTBAMHU
IIPUMEHEHUEM BEILIECTB;

— T03HAaBAEMOCTb MHpPa U 3aKOHOMEPHOCTEW XUMUYECKUX MPOLECCOB;

— OOBsCHSAIOIIAsE W MPOTHO3UPYIOIIAas pPOJb TEOPETUYECKHX 3HAHUM  AJis
(baKTOJIOrMYECKOro MaTepuania;

— KOHKpPETHOE XHWMHUYECKOE COCIMHEHHE TMPEACTaBIsieT Cco0OW 3BEHO B
HEIPEPHIBHOM LENU NPEBPAILEHNUN BEIIECTB, OHO YYACTBYET B KPYIrOBOPOTE XMMHUUYECKHX
BEILECTB U B XUMUYECKOM IBOJIFOLNY;

— 3aKOHBI MPUPOJBI OOBEKTHUBHBI W TO3HABACMBI, 3HAHWE 3aKOHOB XWMHH JACT
BO3MOYKHOCTh ~ YHIPABJISITH  NPEBPAIICHUSIMH  BEILIECTB, HAXOAUTh  SKOJOTMYECKU
Oe3omacHble CrOCOOBI MPOM3BOACTBA BEIIECTB M MAaTE€pUATIOB W OXpaHbl OKpYXKarollen
Cpelibl OT XUMUYECKOTO 3arpsi3HEHHUS,;

— HayKa M MpakTUKa B3aMMOCBS3aHbI: TPeOOBAHMS MPAKTHKU — ABUXKYILAS CHUJIA
Pa3BUTHS HAYKH, YCIIEXU MPAKTUKHA 00YCIOBICHBI JOCTUKEHUSIMU HAYKH;

— Dpa3BUTHE XUMHUYECKOM HAyKW W XUMHU3alHs HAPOJHOrO XO34WCTBA CIIyXKar
MHTEpecaM 4YeloBeKa M OOIIecTBa B LEJIOM, HMMEIOT T'yMAaHHCTUYECKUH XapakTep u
MPU3BaHBI CITIOCOOCTBOBATH PEIICHHUIO INI00ATBHBIX MPOOJIEM YeTIOBEUECTBA.

[Ipu CTpyKTYypUpOBaHUU COAEpXKAHUA Y4eOHOM JAMCHUIUIMHBI  YYUTHIBANIACH
00BEKTHBHAsI PEATLHOCTh — HEOOJBIIONW 00BEM YACOB, OTHYIEHHBIX HA U3YyYEHUE XUMUH,

1 CTPEMIICHUC MAaKCUMAJIbHO COOTBECTCTBOBATH UACAM PAa3BHBAIOIICTO 06y‘{CHI/I}I. HOC—)TOMy
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TEOPETUYECKUE BONPOCHl MAKCHUMAJIBHO CMEIIECHBI K HA4Yally U3y4€HUs AUCLUILUIMHBI, C
TeM, 4YTOOBI TOCHenyomuid (aKTHYeCKUH MaTepual pPacCMaTPUBAICS Ha OCHOBE
M3yYEHHBIX TEOPUM.

B nporpamMmme TeopeTHueckuMe CBEACHUSA ~ JIONOJHAIOTCS  JEMOHCTPALUsIMHU,
71a00paTOPHBIMU OMBITAMU U MPAKTUYECKUMU PAOOTAMHU.

Ilpy wW3ydyeHMM XHMMHMHM  3HAQUUTEIBHOE MECTO  OTBOJAUTCS  XHMHYECKOMY
skcriepuMeHTy. OH  OTKpBIBAa€T BO3MOXHOCTH  (popMmHpoBaTh y  0O0yYaromuxcs
CHELMaJIbHbIE TPEAMETHbIE YMEHHUs padoTaTh C BEIECTBAMH, BBIINOJHATH IPOCTHIE
XUMHUYECKHUE OMBITHI, YUYUT O€30IaCHOMY M HKOJIOTMYECKH TPaMOTHOMY OOpalllEeHUIO C
BEIIECTBAMU, MaTEpHaIaMH U IIpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

[TporpaMmMa cozepXUT TeMaTHKy pedepaTroB Uil OpraHU3alUU CaMOCTOSITENIbHOM
JesTeNIbHOCTH oO0ywaromuxcsa. B mporecce u3yuyeHuss XUMHUM BaXHO (OpPMHUPOBATH
MHPOPMALMOHHYIO  KOMIIETEHTHOCTh  CTyJAeHToB. [loaToMy nmnpu  opraHusanuu
CaMOCTOATENIbHON pab0Thl HEOOXOAMMO aKLIEHTUPOBAaTh BHUMAHUE CTYJICHTOB Ha MOMUCKE
uHpopmManuu B CpelncTBaxX Macc-menua, WHTepHere, B Yy4eOHOW M cHenuaibHOU
JUTEPATYPE C COOTBETCTBYIOIIMM O(POPMIIEHUEM U NIPEICTABICHUEM PE3YIIHTATOB.



3. MecTo y4eOHOH AUCHMILVIMHBI B Y4eOHOM IVIaHe

B  mpodeccuoHanbHBIX  00pa3oBaTEeNbHBIX  OpraHU3alUSAX,  PEATH3YIOIIUX
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpeIHEro oomero obpa3oBaHus B Mpeleiaax OCBOCHHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOTO OOIIEr0 00pa30BaHUsA, yueOHas AUCHUTUIMHA «XUMUS)
u3ydaercs B obmieoOpaszoBarenbHoM 1ukie yueoHoro OIIOIT CIIO na Gaze OCHOBHOTO
obOmero oOpa3zoBaHusi ¢ ToiydeHHEeM cpeaHero obmiero obpaszoBanus (ITIIKPC).



4. JIMYHOCTHBIE, MeTANPpeMeTHbIe U MpeJIMeTHbIE Pe3y/bTAThl OCBOCHUS] Y4eOHOM
AUCUMILTHHBI

OcBoenne conepkaHusi y4eOHOM  OUCHUIUIMHBI — «XHUMHs», OOecrneuynBaeT
JIOCTUKEHUE CTYJACHTAMHU CIICIYIONIUX Pe3yJbTATOB:

* IUYHOCIMHBIX:

— YyBCTBO TOPAOCTH W YBAXEHUS K HUCTOPUU U JOCTHIKEHUSM OTECYECTBEHHOU
XUMUYECKON HAyKd; XHMHYECKH TPaMOTHOE TMOBEICHHE B MPOodecCHOHATHHOU
JESATEIBHOCTU U B OBITY IIPU OOpalleHUH C XMMUYECKUMHU BEIIECTBAMH, MaTepuaiaMu U
poLIeCCaMU;

— TOTOBHOCTb K TMPOAOKEHUIO 00pa30BaHUS M TIOBBIICHUS KBaTU(PUKALMK B
n30paHHOM MpodecCHUOHATBHOM NIESITEIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIIUN B ATOM;

— YMEHHE MCTOJb30BaATh JOCTUKEHUS COBPEMEHHON XUMUYECKON HAYKU U XUMUYECKUX
TEXHOJIOTUM JIJIsl TTOBBIIIEHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOpaHHOMU
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

* MmemanpeomMemHuix:

— WCIOJIb30BAaHUE PAa3JIUYHBIX BHUJIOB TMO3HABATEIBHOM AEATEILHOCTHA M OCHOBHBIX
MHTEIJIEKTYaJIbHBIX omepaiui (MOCTaHOBKHU 3aAauu, (OpMyJIUPOBAHUS THUIIOTE3, aHAIN3a
W CHHTE3a, CpaBHEHMs, OOOOIICHUs, CHUCTeMaTU3allui, BBISBICHUS MPUYUHHO-
CJIICICTBEHHBIX CBSI3€H, TMOMCKA aHaJIOroB, (hOPMYJIMPOBAHHUS BBIBOJOB) ISl PEIICHUS
MOCTaBJICHHONW 3aJaui, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUSA (HAOIIO/IECHNUS,
HAy4YHOTO HKCIIEPUMEHTA) JIJIsi M3YyUYCHUs] Pa3IUYHBIX CTOPOH XMUMHYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh CTAJIKUBATHCS B MPOGECCHOHAIBHON
cdepe;

— WCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JIJIS MOJYYSHHUS] XUMHUECKOU MH(OpMaIuy,
YMEHHE OILICHUTh €€ JOCTOBEPHOCTh JUIsl JOCTHXKEHHUSI XOpOUIMX pe3yJbTaTOB B
npodeccuoHabHOM cdepe;

* NPeOMEemHbIX:

— c(OpMHPOBAHHOCTh MPEACTABICHUNA O MECTE€ XUMHU B COBPEMEHHON Hay4yHOU
KapTHUHE MUpPA; TOHUMAaHUE POJIM XUMUHU B (POPMUPOBAHUHU KPYro30pa U (PYHKIIMOHATILHOM
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS IPAKTUUECKUX 3a]1ay;

— BJIaJICHUE OCHOBOIIOJATralOMMU XUMUYECKUMU TTOHATUSIMHU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHM;  YBEPEHHO€  IMOJh30BaHUE XMMHUYECKOW TEPMHUHOJOTUEH U
CHUMBOJIMKOM;

— BJAJ€HUE OCHOBHBIMM METOJAMU HAYyYHOTO MO3HAHUS, WCIOJIb3YEMbIMU B XHUMUHU:
HaOIOZICHUEM, ONHCAaHUEM, W3MEPEHHEM, OKCIIEPUMEHTOM; YMEHHE o0pabaThiBaTh,
OOBSACHATH PE3yJbTaThl TPOBEICHHBIX OIBITOB MW JENaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTHh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a1a4;

— chOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIC OIICHKH W MPOU3BOIUTH
pacyeThl Mo XUMHYECKUM (PopMyJsiaM U YPaBHEHUSIM;

— BJIQJICHUE TPaBUJIAMU TEXHUKH O€30MAaCHOCTU TMPH HUCIOIb30BAaHUU XUMUYECKHUX
BEIIIECTB;

— c(hOpMUPOBAHHOCTb COOCTBEHHOW TMO3UIMA MO OTHOLIEHUID K XUMHYECKOU
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.



5. Conep:xxanue y4eOHOM TUCHHUILIIMHBI

BBenenue (2 yaca)

HayuHble MeTO/IBI TO3HAHNUS BEIIECTB U XMMUYECKUX SABICHUI. PoJIb SKCIIEpPUMEHTA U TEOPUU
B XMMMHU. 3HaueHHe XUMuu npu ocBoeHuu npodeccuit CIIO ecTecTBeHHO-HAy4YHOro HPOQHUIIs
npodecCuoHaIbLHOT0 00pa3oBaHUsL.

Bxoanast koHTpOIbHast padoTaNel

1. OBIIASI U HEOPTAHUYECKAS XUMMSI (70 yacoB)

Tema 1.1. OcHoOBHbBIE MOHATHA U 3aKOHBI (6 YacoB)

OcHoBHble mNOHATHA XuMuH. BemectBo. Atom. Morekyna. XUMHYECKUN BJIEMEHT.
Annorponus. IIpocTeie u ciioXkHBIE BemiecTBa. KauecTBEHHBII W KOJIMYECTBEHHBIN COCTaB
BELIECTB. XUMHUYECKHE 3HAKU U (opMynbl. OTHOCUTENIbHBIE ATOMHAsl M MOJIEKYJISIpHAasi MacChl.
KonnuecTBo BemecTsa.

OcHoBHbIe 3aKOHBI XMMHH. CTeXHOMETpHUsA. 3aKOH COXpPAaHEHHUS MacChl BEIECTB. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJSPHON CTPYKTYpbl. 3aKOH ABOraJpo U CIEACTBUS HX
Hero. PacyeTHple 3a/1aun Ha HaXOXKIEHUE OTHOCUTEIBLHOM MOJIEKYJISIPHOM MaccChl, ONpEIEICHUE
MacCOBOM JIOJIM XUMHUYECKHUX 3JIEMEHTOB B CJIIOKHOM BELIECTBE.

JdemoncTpanmu. Mojenu aTOMOB XMMHYECKUX 3JIEMEHTOB. Mojlienu MOJEKyN MPOCTHIX U
CJIOKHBIX BelllecTB (1mapocrepkHeBble U CTroapTa—bpurineda). Komnekus npocTsix U CIOKHBIX
BemecTB. Hekoropble BemiecTBa KoiauuecTBOM 1 Moib. Mogenb MOJIIpHOTO 00beMa TIa30B.
Amnotponust hocdopa, Kucaopoia, oJoBa.

3HaTh:

—  BWXHEWIINE XUMUYECKHE IOHATHUA: BEIIECTBO, XUMUYECKANA AJIEMEHT, aTOM, MOJIEKYJA,
OTHOCHUTEJIBHBIE aTOMHAasi M MOJIEKYJIIpHAs MacChl, MOH, aJUIOTPONMS, M30TOIBI, XWMHYECKas
CBA3b, AJIEKTPOOTPULATEIBLHOCTh, BaJE€HTHOCTh, CTENEHb OKHCIICHHS, MOJIb, MOJSpHas Macca,
MOJIIPHBI 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO W HEMOJICKYJSPHOTO
CTPOCHHS;

—  OCHOBHBIE 3aKOHbI XUMHH: COXPAHEHHSI MACCHI BELIECTB, IIOCTOSIHCTBA COCTAaBa BEIIECTB,
3aKOH ABOTapO.

Ymersb:

—  Ha3bIBaTh: U3YYCHHBIE BEIIECTBA IO TPUBHAIBHOW MM MEXIYHAPOAHOW HOMEHKIATYPE,
OMHCHIBATh BEIIECTBA MO UX (PU3UYECKUM CBOMCTBAM;

—  ONpEeleNsATh: BAJEHTHOCTb U CTENEHb OKUCIECHUS XUMUUYECKUX 3JIEMEHTOB;

—  J1aBaTh MO IJIaHy OINKCaHWE BEIIECTBA U BBIIOJNHITH pacyeThl 1Mo (Gopmyse, IPUMEHSTh
3aKOH COXPaHEHHUs MacChl BEIIECTB IPU HATMCAHUM YPaBHEHHUIA.

JlabopaTopHble ombITHI. M3roroBieHrne MOJENEl MOJIEKYJ]l HEKOTOPBIX OpPraHWYECKHX U
HEOPraHUYECKUX BEIIECCTB.

Tema 1. 2. [leprnoanyeckuii 3aK0H M MEPHOAMYECKAA CHCTEMA XMMHUYECKHUX 31eMeHTOB /1.
N. MenaeieeBa (8 yacoB)

OtkpeiTue Ilepuoamyeckoro 3akoHa. I[Ipennochiiku: HaKOIJIEHHE (PAKTOJIOTHYECKOrO
Matepuana, pabotel mpemmectBeHHHKOB (M. B. Jlebepeiinepa, A. 3. Illankyprya, k. A.
Heronenaca, JI. KO. Meiiepa), cbe3nq xumukoB B Kaprcpys, nuuHocTtHbie KkauectBa JI.U.
Menaeneesa. Otkpeitue .M. MenaeneessiMm [lepuoanyeckoro 3akoHa.

Ilepuoanueckuii 3akoH U cTpoeHue aroma. M3oromnbsl. CoBpeMEHHOE MOHATUE XUMUYECKOTO
aneMeHTa. 3akoHomepHocTh I'. Moznu. CoBpemennas ¢opmynupoBka [lepuoanueckoro 3akoHa.
Ilepuoanueckass cucreMa u crTpoeHue aroma. DPU3MUECKUN CMBICH MOPSAKOBOIO HOMEpa
AJIEMEHTOB, HOMEpPOB TIpynibl U nepuona. llepmonnueckoe HM3MEHEHHE CBOWCTB 3JIEMEHTOB:
paguyca aTroMa; DSHEPrMd MOHM3aLMM; DJJIEKTPOOTPULIATENBHOCTH. [IpuumHBl HM3MEHEHMS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B IPYIIax U MNEPHOJAX, B TOM YHCIIE
6onbpmMx U cBepxOonbimux. 3HaueHue [lepumonmyeckoro 3axkoHa u Ilepuoguyeckoil cucTeMbl
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xumuyeckux sieMeHToB JI. M. MenneneeBa [uist pa3BUTHS HAyKM M IIOHMMAaHUS XUMHYECKOU
KapTHUHBI MUpa.

JemoncTrpauuu. Pasnuunbie BapuanThl Tabmuubl [leprogudeckoil cUCTEMbl XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OOpasibl NPOCTHIX BEIIECTB OKCUIOB M THAPOKCUIIOB SJIEMEHTOB
Il nepuona.

JlabopaTopHble onbITbl. CpaBHEHUE CBOICTB IPOCTBHIX BELIECTB, OKCHAOB U THUAPOKCHUIOB
anementoB |ll mepuona. MonenupoBanue nocrpoenus Ilepuoanueckoit TabIUIBI XUMUYECKUX
JJIEMEHTOB.

3HaTh:

—  ONpeleNieHHEe NEepPUOJMYECKOTO 3aKOHA, ONpENeNIeHHe Iepuoia, CTPOCHHE aToMa,
3HAQUYEHHE MOPSAKOBOIO HOMEpA, O MEPUOAMYECKOM M3MEHEHHUM XUMHUYECKHX CBOWCTB,
onpejesieHne Nepuoja, TPyIIbl, UX (PU3NYECKUN CMBICI, POJIb MEPUOJUYECKOTO 3aKOHA IS
pPa3BUTHUS HAYKH, TEXHUKH.

Ymersn:

—  OODBSCHATH M3MEHEHHE CBOICTB AJIEMEHTOB M MX COEJUHEHUIl B TEpUOJE, ONUCHIBATh
XUMHUYECKHE DJIEMEHTBI C TOUYKHU 3PEHUs CTPOEHUS aTOMa, IIOJIOKEHUS B TPYIIIE, IEPHOJE.

Tema 1. 3. Ctpoenue BemecTBa (9 yacon)

HNonnas xumuueckasi cBsizb. KaTnonsl, nx oO6pazoBaHue U3 aTOMOB B pe3yjbTaTe mpoliecca
OKHUCJICHHUS. AHHOHBI, UX O0pa3oBaHHE M3 aTOMOB B pe3yjbTaTe IMpOIlecca BOCCTAHOBJICHHS.
HNoHnHasg cBA3b, KaK CBSA3b MEKIYy KATHOHAMM W AHMOHAMHM 3a CYET AJIEKTPOCTATUYECKOTO
nputsbkenus. Knaccudukaiuss HMOHOB: 1O COCTaBy, 3HAKy 3apsija, HAIMYUI0 THAPATHOM
obonouku. HoHHble Kpuctasmueckue pemeTkd. CBoicTBa BEIIECTB C HOHHBIM THUIIOM
KPUCTAJUINYECKON PEIIETKH.

KoBasienTHas XuMH4yeckasi cBsi3b. MexaHu3M oOpa3oBaHUsl KOBAJIEHTHOM cBA3M (0OOMEHHBII
U JIOHOPHO-aKLENTOPHBIN). DIIEKTPOOTPULATENBHOCTE. KOBaJeHTHBIE NOJIApHAs M HENoJIsIpHas
cBs13u. KpaTHOCTHh KOBaJIECHTHOU CBsA3U. MOJEKYJIApHBIE U ATOMHBIE KPUCTAJUIMYECKHUE PELIETKH.
CBolicTBa BELIECTB C MOJEKYISIPHBIMU U aTOMHBIMH KPUCTAJUIMYECKUMHU PEIIETKAMH.

Mera/uindyeckasi cBfi3b. Meraummueckass KpUCTAJUIMYECKass PEIIETKA M MeTajuIndecKas
XUMUYECKast CBA3b. PU3MUECKUE CBONCTBA METAJLIOB.

ArperaTHble COCTOSIHMS BellleCTB M BOJOPOAHAA CBA3b. 1Bepoe, )KUJKOE U razoo0pa3Hoe
cocTossHMS BewlecTB. llepexon BemiecTBa M3 OOHOTO AarperaTHOrO COCTOSHHMSL B JIpyroe.
Bonopoanas cBs3s.

Yucrele Bemecrsa U cMmecH. [loHatue o cmecu BewiecTB. I'OMOreHHBIE M I€TEPOTECHHBIE
cmecu. CocrtaB cmeceil: oObeMHas U MaccoBas J0JM KOMIIOHEHTOB CMECH, MaccoBas JOJIs
MIPUMECEN.

JMucnepcubie cucremsbl. [lonstue o naucnepcHoit cucreme. [ucmepcHas ¢aza
aucrnepcuoHHas cpeaa. Krnaccudukauus aucnepcHbiX cucteM. [loHSTHE O KOJIOMAHBIX
CUCTEMAX.

JemoHcTpauuu. Moenb KpUCTANTMYECKON pemmeTku xiaopuaa Hatpus. OOpasisl MUHEPAIoB
C MOHHOW KPHUCTAJIMYECKON PEIIETKOM: KaJIbLUTA, rauTa. MOoJenu KpUCTaUINYECKUX PELIETOK
«Cyxoro JbpAa» (Wiu ioja), anmasa, rpaduta (wiau kBapua). [I[puGopsl Ha KUAKUX KPUCTAJUIAX.
OOpa3ipl pa3MTUYHbIX JAUCIEPCHBIX CHCTEM: SMYJIbCUH, CYCIICH3HM, adpO30JIel, reieid u 30JIeH.
Koarymsauus. Cunepesuc. D dexr Tunnans.

JlabopaTopHble onbIThl. [IpurotoBnenue cycnen3uu kapooHara kaiblus B Boje. [lonyuenue
AMYJILCUU MOTOPHOTO Maciia. O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM.

3HaTh:

—  OmpeAeNiecHHE W BHIbl XMMHUYECKOW CBSI3M, MEXaHM3MBl HX OOpa30BaHUS, OCHOBHBIC
XapaKTePUCTUKU XUMUYECKOU CBSI3U, pa3InuHble (POPMBI MOJIEKYII.

Ymersn:

—  ONpeAensTh BHJ XWMHUYECKOH CBSI3M, COCTaBISITh CXEMbl OOpa3OBaHUSI BEIIECTB C
Pa3JINYHBIMU BUJAMH CBSI3H.
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Kontpoabnas pabora Ne 2. [lepumonnueckas cucrema XuMHYeckux 3yeMeHToB J[.W.
MenneneeBa. CTpoeHue aTroma.

Tema 1. 4. Bona. PacTBopbl. DiekTponTHuecKkas aucconuanus (9 yacos)

Bona. PacrBopsl. PactBopenue. Boga kak pactBopurenb. PacTBOpMMOCTH BEIIECTB.
Haceliennblie, HEHACKIIIICHHBIE, EPECHIIIIEHHBIE PACTBOPHL. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B,
KUJKOCTEN U TBEPJBIX BEILIECTB OT Pa3IUUYHBIX (DAKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BELIECTBA.

DJIEKTPOJIUTHYECKAS] TUCCOUMANHUA. DIEKTPOIUTHl U HEIIEKTPOIUTHI. DIEKTPOIUTHYECKAS
aucconranvsa. MexXaHu3Mbl SJIEKTPOJMTUYECKON NHCCOLMALMKU JUISI BEHIECTB C Pa3IMYHBIMHU
TUMIAMM XUMHUYECKOW CBSI3U. ['WMIOpaTUpOBaHHbIE U HETWAPATUPOBAaHHbIE HOHBL. (CTENEHb
ANEKTPONUTUYECKON aucconnanuu. CuiibHbIe U cialble 3MeKTpoauThl. OCHOBHBIE MOJIOKEHHS
TEOPHUH IICKTPOIUTUYECKON qucconuannui. Kucinorel, OCHOBaHMS U COJIA KaK JIEKTPOJIUTHI.

JemoncTpauuu. PactBopuMocTh BemiecTB B Boje. CoOupaHue razoB METOJOM BBITECHEHUS
BOJIbI. PacTBOpeHune B BOJIe CEpHOI KUCIOTHI U cojeil aMmmoHusa. OOpa3ibsl KpUCTAIOTHIPATOB.
N3roroBnenne runcoBoi MoBsi3KU. VcnbITaHHE pacTBOPOB SJIEKTPOJIMTOB U HEIJIEKTPOJIUTOB HA
MIpEAMET JUCCOLMALMHU. 3aBUCUMOCTb CTENEHU DJIEKTPOIUTHYECKON JMCCOLMAMU YKCYCHOU
KHUCIIOTHI OT pa30aBiieHHs] pacTBopa. JIBM)KEHHE OKpAIIEHHBIX MOHOB B DJIEKTPUYECKOM TIOJIE.
[IpuroToBiieHHE KECTKOM BOABI U YCTpaHEHHE €€ kecTKoCcTU. MonuTel. OOpasiisl MUHEPAIbHBIX
BOJI PA3JIMYHOTO HA3HAYCHUS.

3HaTh:

—  ONpeAeNeHus «PacTBOPBI», «PACTBOPUMOCTHY», (POPMYIIbI, BHIPAXKAIOUIUE MACCOBBIC H
00BEMHBIE JTOJTU BEIIECTB B CMECSX;

—  IOHATHUSA: DJIEKTPOJIUT, JIEKTPOIUTHIECKAs TUCCOLHALNS, CTENIEHb JUCCOLUALINN;

—  YCJIOBHMS MPOTEKAHUS PEAKIUII MOHHOTO OOMEHa /10 KOHIIA.

Ymersn:

—  HAaXOJWUTh MAacCOBYIO M OOBEMHYIO JOJIF0O KOMIIOHEHTOB CMECH, UX MAacChl U OOBEMBI,
UCTIONB3Ys (POpPMYIIBI;

—  COCTaBJIATHh YPABHEHHMS PEAKIUN JUCCOLIMALINH;

—  COCTaBJSATb MOJIEKYJSPHBIC, MOJIHBIE M COKPAIIEHHBIE HWOHHBIE YPABHEHHS PEaKIU
oOMeHa;

—  paboraTh ¢ BelIecTBaMH JIAOOPATOPHBIM OOOpPYAOBAHHUEM, COCTABISATH OTUYET O
MPaKTUYECKOU paboTe, 3aMUChIBaTh PEAKIMM HOHHOTO 0OMEHAa B MOJICKYJISIPHOM U HIOHHOM BHJIE.

IpakTuyeckas padora Ne 1. [IpuroroBnenue pacTBopa 3aJaHHON KOHIICHTPAIIUH.

Tema 1. 5. Knaccudukanus HeopraHn4ecKux coeJUHeHU U ux cBoiicTea (12 yacos)

Kucaorsl u ux cBoiicTBa. KUCIOTBI Kak AJIEKTPONHTHI, UX KiIacCU(PHUKAIUS 1O Pa3InYHBIM
Mpu3HaKaM. XUMUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUU DIECKTPOIUTUUYECKON TUCCOLMALINM.
OcoOeHHOCTH B3aMMOJACWUCTBUS KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT C METaJUIaMH.
OcHOBHBIE CTTOCOOBI MOTYYEHUS KUCTOTHI.

OcHoBanust U wux cBoiicTBa. OCHOBaHMS Kak »JJEKTPOJMTHI, HX KiIacCUpUKAIUSI TI0
Pa3IMYHBIM NMPU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHMI B CBETE TEOPHUH DIICKTPOJIUTUYECKOM
nucconuanuu. PasinoxkeHne HepacTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CIIOCOOBI MOTYYCHUS
OCHOBAHUM.

Comm m ux cBoicrBa. Conu Kak 37eKTpoiauThl. Cojid CpeHue, KHUCIbIE U OCHOBHBIE.
XUMHYECKA CBOHCTBA COJIEH B CBETE€ TEOPUU DIIEKTPOIUTHYECKON nuccormarnmu. CrocoOb
IIOJIyYEHUS COJIEH.

I'mppomnus conen.

Oxcuabl U ux cpoiicrBa. ConeoOpaszywomue U HecojeoOpasyronie okcuabl. OCHOBHBIE,
aMm(doTepHble U KUCIOTHBIE OKCHJbI. 3aBUCHMOCTb XapaKTepa OKCHJIa OT CTENEHU OKHUCICHUS
o0pa3yromiero ero Metajia. XUMHYECKHE CBOMCTBA OKCUAOB. [lomydeHne okcumos.

JdeMoncTpanuun. B3auMonaencTBue a30THOW M KOHUECHTPUPOBAHHOW CEPHOM KHCIOT C
metautamu. ['openue ¢ocdopa u pacTBOpeHHe NpoAyKTa TopeHuss B Boje. llomyuenwe wu
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cBoiicTBa amdorepHOro ruapokcunaa. Heobparumerii ruaponn3 xkapobuma xaiabius. OOpaTUMbINA
TUAPOJIN3 COJIEU Pa3IMYHOIO THIIA.

JlabopaTopHble onbIThbl. lcnbiTaHWE PacTBOPOB KHUCIOT MHAMKAaTOpamu. BzaumoneilictBue
METaJUIOB € KHCIOTaMU. B3aumoneicTBME KHCIOT € OKCHUAAMU METauioB. B3aumopeiicTBue
KHCJIOT C OCHOBaHUSIMH. B3anMoelicTBUE KUCIIOT C COJISIMH.

HcnblTaHne pacTBOpOB IIENOYEH HHAMKATOpaMHU. B3auMoAeHCTBHE WIENOYEH C COJISIMU.
Pa3noxeHne HepacTBOPUMBIX OCHOBAHUI.

B3aumopeiictBue cosell ¢ Metamuiamu. B3ammoneincTBue cosied apyr ¢ Apyrom. l'maponus
COJIEN PA3JIMYHOIO TUIIA.

3HaTh:

—  COCTaB, CTpOEHHE, CBOWCTBA, IPUMEHEHHUE JIETYYMX BOJOPOIHBIX COCAMHEHUM
HEMETAIIIOB;

—  0o0mmMe CBOWCTBA KUCJIOT: B3aUMOJCHCTBHE OPraHMYECKUX U HEOPraHWYECKUX KHUCIOT C
MeTaJlJIaM{, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIAMU U THAPOKCUIAMH, C COISIMHU, 0Opa3oBaHUE
CJIOKHBIX 2PHUPOB.

YMmers:

—  cocTaBiATh (OpPMYNbl JIETYYUX BOJOPOAHBIX COECIUHEHUN HEMETA/JIOB Ha OCHOBE
CTPOEHHUSI UX aTOMOB M AJIEKTPOOTPULATEILHOCTH, ONPEETSATh TUIl CBA3H, BUJl KPUCTAIIINYECKON
pEmIETKH, ONUCHIBaTh (PU3WYECKME U XHMMHYECKHE CBOWMCTBa, 3allMChIBATh YpPaBHEHUS
XUMUYECKHUX PEAKINL;

KonTtpoabnas padora Ne 3. Knaccudukanus Bemects

Tema 1. 6. Xumuueckue peakuun (14 yacon)

Kanaccnpukanusa XxuMu4ecKnx peakuuil. Peakiiuu coelMHEHUs, pa3ioKEHHUs], 3aMELICHUs,
oOMeHa. Karanutuueckue peakinuu. OOpaTumble U HEOOpaTHMble peakuuHu. ['OMOTE€HHbIE U
TeTepOTEeHHbIE pEeaKkluu. JK30TePMUYECKUE H IHAOTEpMHYEcKHe peakuuu. TermoBoil 3 dext
XUMHUYECKHUX peakuuid. TepMOXUMUYECKUE YPaBHEHUS.

OxkHCIMTEeNIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb oxuciaeHusd. OKUCIUTENb U
BOCCTaHOBJIeHHWE. BoccraHoBuTenb U oOkucieHue. MeTon 3NeKTpoHHOro OanaHca JUIs
COCTaBJICHUS] YPABHEHUI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU.

Ckopocth XxXuMH4YecKuX peakumid. [IoHsITHE 0O CKOPOCTU XUMHUECKUX pEeaKUUid. 3aBUCUMOCTh
CKOPOCTH XMMHYECKUX PEAKIMI OT pa3InyHbIX (PAKTOPOB: MPUPObI pEarupyIOLUINX BEIIECTB, UX
KOHLEHTPALlUKM,  TEMIIEpaTypbl, IOBEPXHOCTH  CONPUKOCHOBEHHS U  HCIOJIb30BAHMS
KaTaJnu3aTopoB.

O0paTuMocTh XMMHMYecKHX peakuuil. OOpaTuMble U HEOOpaTUMBbIE peakIHH. XUMHYECKOe
PaBHOBECHUE U CTIOCOOBI €r0 CMEIICHHUS.

JemoncTpauun. [Ipumepsl HEOOpPaTUMBIX peaklui, UAYHIMX C 00pa30BaHHEM OCajJKa, rasa
WIM BOABL. 3aBHCHUMOCTb CKOPOCTH pE€aKkUWW OT NPUPOJAbl PpEarupyrouiux BELIECTB.
B3aumoselicTBue pacTBOpOB CEpHOIl KMCIOTHI C pacTBOpaMu THOCYJb(aTa HATPUS PA3ITHUHOM
KOHLEHTPALUU U TeMIEPATypbl. MoAenp KUISIMIEro ClIosl. 3aBUCUMOCTh CKOPOCTH XMMHYECKON
peakuuMu OT MPHUCYTCTBHMS KaTajau3aTopa Ha NPUMEpE pPas3IoKEHHs NEPOKCHAA BOAOPOAAa C
MOMOIIBIO JUOKCHJA MapraHiia M Karanasel. Monens snekTponusepa. Moaenb 31eKTpOIU3HON
BaHHBI JIJIs IOJIYYE€HHUS alFOMUHMSL. MO/IesIb KOJIOHHBI CHHTE3a aMMHUAKa.

JlabopaTopHble onbIThI. Peakiius 3aMelieHns MeIn KeNe30M B paCTBOPE METHOTO KyIlopoca.
Peakuuu, wuaymume c o0pa3oBaHMEM OCaJKa, ra3a WM BOJABL. 3aBUCUMOCTb CKOPOCTH
B3aUMOJCHCTBUS COJSTHOM KHUCJIOTBI C METAJJIAaMH OT HX MPUPOJABI. 3aBUCUMOCTH CKOPOCTH
B3aMMOJICHCTBUSI IIUHKA C COJISHOM KHUCJIOTOM OT €€ KOHUEHTpaluuu. 3aBUCHUMOCTb CKOPOCTH
B3aumojiercTBusa okcuaa meau(ll) ¢ cepHoit kKUCI0TOM OT TeMIepaTypsl.

3HaTh:

—  CYIIHOCTb XMMHUUYECKOU peaKluu, 3aKOH COXPAHEHHUs MacChl U SHEPIUH, €T0 3HAUCHUE;

—  IIOHATHE CKOPOCTH JJI1 TOMOT€HHOW U F€TEPOTr€HHON PEaKLINH;

—  (bakTOpBbI, BIUSIONINE HA CKOPOCTh PEAKIINU;
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—  OIpenesIeHUE COCTOSHUS XUMHUYECKOTO PaBHOBECUH, (DAKTOPBI, BIUSAIOIINE HA CMEIIEHNE
XMMHYECKOr0 paBHOBECHS, onpeaeneHue npunuumna Jle- [larense.

Ymersn:

—  KJIacCHU(QUIMPOBATH XMMHUECKHE PEaKIINH;

—  OODBSCHATHP MEXaHM3Mbl peaklMii Ha TMpUMepe OPraHMYEeCKHMX W HEOpraHMYEeCKUX
BELIECTB;

—  peuwiaTh 33Ja4d Ha TEIUIOBOH 3P QeKT;

—  OOBICHATH AEUCTBHE KAXJIOTO (aKTOPa, BIUSIONIETO HA CKOPOCTh PEAKIIMHN Ha IPUMEPE;

—  Pa3bICHATH Ha KOHKPETHBIX MIPUMEPax COCOObl CMEIIEHHUSI XUMUYECKOTO PABHOBECHS.

KonTpoabnasi padora Ne 4. XymMudeckue peakiuu

Tema 1. 7. MeTa/ibl HeMeTaJIbI (12 yacoB)

OcoOeHHOCTH CTpO€HUsT AaTOMOB W KpHUCTAUIOB. DHU3MYECKHE CBOWCTBA METAJIJIOB.
Knaccudukanuss MeTaiyioB MO pa3jiMdHbIM NpHU3HAKaM. XWUMUYECKHE CBONCTBA METAJLIOB.
DNEKTPOXUMUYECKUH PsiJl HAPSLDKEHU MeTauioB. MeTamiorepMust.

OO6mue crnocoObl mnonydyeHuss MetamwioB. [lonstue o wMeramnypruu. Ilupomeramnyprus,
TUAPOMETAIUTYPIHs U JeKTpoMeTaiyprus. CruiaBbl YepHBIE U [IBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOEHHMs aToMOB. Hemeramnbl — TpOCThie BeHIECTBA.
3aBUCUMOCTh CBOMCTB TaJOF€HOB OT WX mojoxeHus B Ilepuonuueckon cucteme.
OxucauTeNbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS
B Ay SJIEKTPOOTPULIATEIBHOCTH.

Jemoncrpaumnu. Komnekuus meramio. B3anmoaeiicTBue METauIoB ¢ HEMeTallaMu (JKesesa,
LMHKA ¥ aJTIOMUHUS C CEpOil, aIFOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHE XKelle3a B XJIOpe).
I'openune mMetaninoB. ATIOMHUHOTEPMHUS.

Komneknus HemerasmioB. ['openue HemeTaiioB (cepbl, Gocdopa, yris). BeitecHeHne menee
aKTUBHBIX TraJIOr€HOB U3 PACTBOPOB UX cOJeil 0osiee aKTUBHBIMU TaJIOT€HAMH.

Mogens NpOMBIIUIEHHON YCTaHOBKHM JJI MPOU3BOJICTBA CEPHOM KHMCJIOTHI. Mojens nedu st
oOxwura u3BecTHAKa. KOJIeKIMM MpOoAYyKIMHA CUIMKATHOW MPOMBINIIEHHOCTH (cTekia, (apdopa,
(asiHCa, IEeMEHTA Pa3InYHbIX MApOK U Jp.)

JlabopaTopHbIe ONBITHI. 3aKajiKa U OTIIYCK cTaau. O3HaKOMIIEHHE CO CTPYKTypaMH CEpPOro u
6enoro uyryHa. PacriosnaBanue py/q sxenesa.

3HaTh:

—  obmwe (¢u3nyUecKre CBOWCTBA METANIOB, OCOOEHHOCTH CTPOEHUS MX

—  aTOMOB M KPUCTAJUIMUECKON PEIIETKH;

—  0COOEHHOCTH CTPOCHHSI aTOMOB HEMETAJUIOB COCTaB BO3/1yXa, YCIOBUS

—  peakuMM ropeHus U €€ MpeBpallcHHUs;

—  XHMHYECKHE CBOMCTBA HEMETAIIJIOB.

Ymers:

—  ompeaensaTh no Gpopmysie IPUHAJIEKHOCTh BEllecTBa K KaKOMY-JIH00

—  KIaccy;

—  3anuChIBaTh YPaBHEHUS PEAKIMI C yUaCTUEM METAILIOB;

—  yMETbh 3alKChIBaTh YPaBHEHUS PEAKINI MOJyYeHUsI KHUCIOPOa,

—  B3aUMOJEMCTBUS KUCIOPO/Ia C MPOCTHIMU BEIIECTBAMHU.

IIpakTnueckas pa6ora Ne 2. [Tonyyenue, coOupaHue U pacro3HaBaHUe ra3o0B

IIpakTuyeckas padora Ne3. Pemenne skcriepuMeHTAIBHBIX 3a7a4

2. OPTAHUYECKAS XUMMUSI (42 gaca)

Tema 2. 1. OcHOBHbIE OHATHUSI OPTrAHNYECKONH XMMHUHU U T€OPHUsI CTPOEHUSI OPraHNYeCcKHX
coequHeHnuii (9 yacon)

IIpeamer opranuyeckor xumuM. [lpuponHsle, HCKYCCTBEHHBIE U CHHTETHYECKHE
opraHuueckue emecrsa. CpaBHEHNE OPraHMYECKUX BEIECTB ¢ HEOPTaHUYECKUMHM.
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BanentHocTts. XUMHUYECKOE CTpPOEHHE KaK IOPANOK COCIMHEHHMS aTOMOB B MOJIEKYJBI I10
BAJICHTHOCTH.

Teopusi ctpoeHusi opranudeckux coeauHeHuii A.M. BytiepoBa. OCHOBHbIE MOJIOXKEHUS
TEOpUM XMMHUYECKOro cTpoeHus. M3omepus u uzomepnl. Xumuyeckue (OpMyibl U MOJENH
MOJIEKYJI B OPTaHUYECKOW XUMHH.

Kaaccupukanusa opranmdyecknx BemiecTB. Kilaccudukanuss BemecTB 1O CTPOEHHUIO
YIJIEPOJHOTO CKEJIeTa W HANU4MI0 (QYHKIMOHAIBHBIX Ipynm. ['omonoru u romosorusi. Hauana
nomenknatypst IUPAC.

Kanaccupukanusa peakuuii B opraHuyeckoil xumuM. Peakumm npucoenvHeHus
(ruapupoBaHus,  TaJOTCHUPOBAHMS,  TUAPOTAJIOr€HUPOBAaHUA,  rujapatauuu).  Peakuun
OTUICTIJICHUsT  (JETMIAPUPOBAHUSA,  JAETHAPOTAIOTEHUPOBAHUsS,  JAeruaparauuu). Peakuun
3amenieHus. Peaknuu nsoMepursanuu.

JdemoncTpanuu. Mojenu MOJIEKYJI TOMOJIOTOB M H30MEPOB OPraHUYECKHX COCAVMHEHUU.
KauyecTBeHHOE OOHapyxeHHE yriepoja, BOAOPOAAa M XJOpa B MOJIEKYJaX OPraHMYECKUX
COCTMHECHUM.

JlabopaTopHbIe onbITHI. I3roTOBIEHHE MOJEIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

3HaTh:

—  OIpeAeNeHUuEe  OpraHMYecKOW  XWMMHUHM, pa3iIuuusg MEKIy OpPraHMYECKHMMH W
HEOPraHMYECKUMH BELIECTBAMH, OCOOCHHOCTU CTPOEHHUS U CBOWCTB OPraHMYECKUX BEIIECTB,
3HAYEHUE OPraHUYECKON XUMHH;

—  TNPEANOCHUIKM BO3HUKHOBEHMSI TEOPUM CTPOEHHUS OPraHMYECKUX BEILIECTB U OCHOBHBIE
HaIIpaBJICHUs €€ Pa3BUTHS;

—  UMETb NPEeACTABICHUE 00 U30MEPUHU U U30MEPaX;

—  KJIaccU(UKALUIO OPTaHUYECKUX BEILECTB;

—  KJIacCU(PUKAIMIO PEaKINil B OpraHUuYECKOU XUMHUH.

Ymersb:

—  3aluChIBaTh CTPYKTYpPHbIE (OPMYJIbI OPraHMYECKUX BEIIECTB (TIOJHBIE M COKpAIlEHHBIE
CTPYKTYPHBIE), OIPEEIATh H30MEPHI;

—  3amuChIBaTh CTPYKTYpHBIE (DOpPMyJbl pa3HbIX BHUJOB HM30MEpUHU, Ha3blBaTh HX U MO
Ha3BaHUIO 3aIUCBIBATH (POPMYJIBI;

—  3aIMCBHIBAaTh COOTBETCTBYIOIINE YPABHEHHUS PEAKIUN.

Tema 2. 2. YrieBonopoabl M X NpupoaHbie ucTOYHUKH (11 yacoB)

AJIKaHBI. AJIKaHBI: TOMOJIOTUYECKUN PAJl, N30MEPHS 1 HOMEHKJIATypa alIkaHOB. XMMHUYECKHE
CBOICTBa alKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMELICHHE, pa3JIOKEHUE, IETUAPUPOBAHUE.
IIpuMeHeHNe aIkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DOTWIEH, €ro IMojJy4dyeHue (JeruapupoBaHMEM OJTaHa, JeNoJuMepu3aIuen
noyMaTUIIeHa).['oMoioruueckuii psij, H30Mepus, HOMEHKIIaTypa alKeHOB. XMMHUECKHE CBOMCTBA
STHJICHA: TOpPEHHE, KaueCTBEHHbIE peakiuu (oOeciBeunBaHuE OPOMHONW BOJBI M PAcTBOpA
NepMaHraHaTta Kajaus), ruaparanus, noauMmepusanus. [Ipumenenne 3TuaeHa Ha OCHOBE CBOMCTB.

JAuensl u Kayuyku. [loHATHE O AMEHAX KakK YIJIEBOJOPOJAX C JBYMs JIBOMHBIMM CBSI3SIMU.
ComnpsixeHHbIE JUEHBl. XUMHUYECKHE CBOMCTBa OyTanueHa-1,3 u m3ompeHa: oOeclBEYMBaHHE
OpOMHOI1 BOJIBI M TOIMMEpH3AIHs B Kaydyku. HaTypanbHblii 1 CHHTeTHYECKHE KaydyKu. Pe3una.

AJIKMHBI. AnleTHIIeH. XUMHUYECKHE CBOMCTBA alleTUJIeHA: TOpeHre, 00ecIIBeYMBaHNe OPOMHOM
BOJIbl, MPUCOEAMHEHUE XJIOPOBOAOpOAa W ruaparauus. lIpumeHeHue alneTuiieHa Ha OCHOBE
CBOMCTB. MeXKiIaccoBasi H30Mepus € aJKaJIHuCHAMU.

Apenbl. ben3zon. Xwumuueckue CBOHCTBa O€H3071a: TOPEHHME, PEAKIUH 3aMEIICHUS
(ranorenupoBaHue, HUTpoBaHue). [lpuMeneHune 6eH301a HA OCHOBE CBOWCTB.

IIpupoaHble HCTOYHMKH YIJI€BOAOPOAOB. [IpupoaHbIii ra3: cocTaB, IPUMEHEHNE B KA4ECTBE
TOIUIUBA.

Hedts. CoctaB u nepepadbotka HedTH. [leperonka nedptu. HedrenpoaykTsr.
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JeMoHcTpaumuu. ['opeHne MeraHa, 3TWieHa, aueTwieHa. OTHOLIEHWE MeTaHa, 3THUJICHA,
aneTuiieHa U OeH30i1a K pacTBOpaM IlepMaHraHarta Kanus u OpomHoil Boje. [lonydenue stunena
peakiue neruapartaluy 3TaHoja, aleTH/IeHa — I'MAPOJIM30M KapOunaa kanblus. PasnmosxeHue
KaydyKa IIpH HarpeBaHUU, UCIIBITAHUE MTPOJYKTOB Pa3JIOKEHHs HAa HenpeaenbHocTh. Komekuus
oOpa3uoB Heptu u HeprenponaykToB. Komnmekuusa «KameHHBIH yroap © NOpOAYKLIHA
KOKCOXMMHYECKOTO IMPOU3BOACTBAY.

JlaGopaTtopHble onbIThl. O3HaKOMIIEHHE C KOJUIEKLHEH 00pa3loB HEPTH M MPOJIYKTOB €€
nepepadoTku. O3HaKOMIJIEHHE ¢ KOJUIEKIMEN KayuyyKOB M 00pa3liaMu U3JEIUNA U3 PE3UHBI.

3HaTh:

—  ompezaeneHue, obOmyir Qopmyny, (u3MYEeCKMe M XUMHUYECKHE CBOWCTBA, 00jacTu
IPUMEHEHUS U CIIOCOOBI MOTYUYEeHHUS.

Ymersn:

—  3aIuCBIBaTh CTPYKTYpPHBIE (POPMYIbI, HA3bIBaTh 110 CUCTEMAaTUYECKONH HOMEHKIIAType U
110 Ha3BaHUIO, pa3nyaTh MOHATHS «TOMOJIOI» U «U30MEPY», COCTABIATh YPABHEHUS XUMUYECKUX
peaKLui;

—  W3TOTaBIMBATH MOJCIHM MOJIEKYJ]l OPraHMYECKUX BEIIECTB, pelaTh 3aJa4d Ha
oTmpeieNIeHne MOJIEKYJISIPHOU POpMYIIbl Ta3000pa3HbIX BEIIECTB.

Tema 2. 3. Kucjiopoacoaep:xamye opranuueckue coexnnenus (9 yacon)

Cnuptbl. [lonmydenue »sTaHona OpoKeHHMEM TUIIOKO3BI M THApaTanuel  3TuieHa.
['unpokcuibHas rpynna Kak QyHkiuoHanpHas. [loHATHE O MpeaenbHbIX 0JJHOATOMHBIX CIIUPTAaX.
XHUMHUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJIEUCTBHE C HATPUEM, OOpa30BaHUE IPOCTHIX U CIOKHBIX
3(pUpOB, OKUCIIEHUE B ajbjaerul. [IpumeHeHne 3TaHoa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
MIOCJIEJICTBUS U IIPENYTIPEKICHUE.

['muuepuH Kak MNpeAcTaBUTENb MHOIOATOMHBIX cHuUpToB. KauecTBeHHas peakuus Ha
MHOT0OaTOMHBIE CIUPTHI. [IpruMeHenune raunepuHa.

®enou. Dusznueckue W XUMHUYECKHE CBOMCTBa (eHona. B3amMHoe BIMsSHHE aTOMOB B
MoJieKyne (peHosa: B3auMOACHCTBUE C TUIPOKCUIOM HATpUsl U a30THOM KucioToi. [Ipumenenue
(heHoa Ha OCHOBE CBOICTB.

Aabaernabl. Ilonsarue 00 anpaerngax. AJbpAeruaHas rpynna Kak (QyHKIHMOHAJIbHAs.
@dopmanbIerua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCIJIOTY, BOCCTAHOBJICHHE B
cooTBeTCTBYIOUIMI cnupT. [lodyyeHue aibIeruoB OKUCIEHHEM COOTBETCTBYIOIIMX CIMPTOB.
[Tpumenenune popmanpaeruaa Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kuciaorbl. [lonsarue o xapboHOBBIX kucinorax. KapOokcunbpHas rpymnma Kak
¢dbyHkumoHanpHad. ['oMonorudeckuil psjg MpeaenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne kapOOHOBBIX KHUCIOT OKHCIEHHEM ajbAEeTHI0B. XHMMHUUYECKHE CBOMCTBA YKCYCHOM
KHACJOTBI: OOIIMEe CBOWCTBA C MHHEPATbHBIMH KHCJIOTAMH M peakius JTepUPUKALUU.
IIpuMeHeHNne yKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB. BbIcIIne JKMpHBIE KHCIOTBHI Ha IPUMEpE
NaJbMUTHHOBON U CTEAPUHOBOIA.

Chaoxnbie 3¢upbl u xkupbl. [lonmydenue crnoxHbIX 3(UPOB peakuued 3Tepuduraimm.
Croxwnsle 3¢pupsl B pupoje, ux 3HaueHue. [IpuMenenue cnoxHbeIX 23()pOB Ha OCHOBE CBONCTB.

Kupsl kak cnoxusie 3¢upnl. Kiaccuduxanus xupoB. XuUMHUUYECKHE CBOWCTBAa KUPOB:
TUIPOJIN3 U TUAPUPOBAHME KUAKUX KUPOB. [IprMeHeHune )XMpoB Ha OCHOBE CBOICTB MbLJa.

YraeBoabl. YTJIEBOABI, UX KIAacCH(PHUKANUSA: MOHOcCaxapuabl (TJIOKO3a, (pyKTo3a),
aucaxapuibl (caxaposa) U nojaucaxapusl (Kpaxmall U [eJI03a).

['mroxo3a — BemecTBO ¢ IBOMCTBEHHON (YHKIIMEH — allbIeTUIOCTUPT. XUMUYECKUE CBOMCTBA
TJIIOKO3BI: OKHCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAQHOBIIEHHE B COpPOWT, CIUPTOBOE
Opoxxenue. [IpuMmenenue riIroK036I HA OCHOBE CBOMCTB.

3HaueHUE YIJICBOJOB B JKUBOM MpUpPOJE M JKHU3HM uenoBeka. l[loHATme o peakumsx
MOJINKOHJEHCALIMY U TUAPOJIM3a Ha IPUMEPE B3aUMOIIPEBPAILEHUN: TIII0OK03a —> IOJINCAXapUl.

Jemoncrpanmnu. OKuciaeHue cnupTa B anbjerua. KauecTBeHHble peakiuu Ha MHOTOaTOMHBIE
cnupThl. PacTBOpuUMOCTh (peHONA B BOJAE MNpH OOBIYHON TeMIeparype U INpU HarpeBaHHH.
KauectBeHHble peakiuu Ha (eHon. Peakuus cepeOpsHOro 3epkaja ajabAETUA0B U TIHOKO3BI.
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OkuclieHHe anbJAeTUI0OB U TIIOKO3bI B KUCIOTY ¢ moMolbto ruapokcuaa meau(ll). Kauecrennas
peaknus Ha kKpaxmait. Komreknust 3pupHbIX Mace.

JlabopaTopHble onbIThl. PacTBOpeHHUE MHIIEpUHA B BOAE U B3aMMOJICUCTBUE C THIPOKCHUIOM
menu (Il). CmoiicTBa YKCYyCHOW KHCJIOTHI, OOIIHME CO CBOWCTBAMH MHUHEPAIbHBIX KHCJIOT.
JloKa3aTenbCTBO HEMPENEIBHOTO XapakTepa XKUIKOro xupa. B3anmoaencTBue TIIIIOKO3BI U
caxapossl ¢ ruapokcuaoM Menu (I1). KauectBennas peakiust Ha kpaxmari.

3HaTh:

—  OHIpenesIeHHE, COCTAB M CTPOCHUE MOJIEKYJ, CYIIHOCTh BOJOPOJHOM CBSI3U U €€ BIMSHUE
Ha (pU3UYECKHe CBOICTBA CIIUPTOB;

—  HU30MEpbl, TOMOJIOTH, HAa3BaHHUS [0 CHUCTEMAaTHYECKOM HOMEHKJIAType, CIOCOObI
MOJIy4EeHUS U 00JIACTU PUMEHEHHUS.

Ymersn:

—  COCTaBJISITh CTPYKTYpHBIE (POPMYIIBI U HAa3bIBATh UX MO CUCTEMAaTUYECKON HOMEHKIIATYPE,
3alMChIBaTh YPABHEHUS PEAKIUNA, OTPAKAOIIME XUMHUYECKHE CBOKMCTBA.

Kontpoabnas padora Ne 5. Kucnopoacoaepikaiiye opraHn4eckue CoeIMHeHUs

Tema 2. 4. AzoTcoaep:xkaniue opranndeckue coequnenus. [loamumepsi (13 yacoB)

Amunbl. [Touarue 06 amuHax. Anudarnueckue aMUHbI, UX KJIacCU(UKaLUsI U HOMEHKIATypa.
AHUINH, KaKk opraHuyeckoe ocHoBaHue. [lonmydyenue anunuHa U3 HUTpoOeH3ona. [IpumeHeHue
aHUJIMHA HA OCHOBE CBOMCTB.

AMHHOKHMCJIOTBI. AMHUHOKHUCIOTHI Kak amdoTepHble IUPYHKIHUOHATBHBIE OpPTaHUYECKUe
COCMHEHUSI. XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJCHUCTBUE CO MIEIOYAMU, KUCIOTaMHU
U JpYT ¢ IpyroMm (peakuus noaukoHaeHcanun). [lentuanas cBs3p u nonunentuasl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaku. llepBuunas, BTOpuUYHAas, TpPETHYHAs CTPYKTYpbl O€IKOB. XHUMHUYECKHUE CBOWCTBA
OeNKOB: TOpeHue, IeHaTypallus, THIPOJIN3, IBETHBIE peakinu. bronornyeckue GyHKIUU OEITKOB.

IMoaumepsl. benku u monrcaxapuabl Kak OMOTIOTUMEDHI.

[lmactmacceel. [lonydeHue mNOAMMEpPOB pEAKIHUEH MOJMMEPU3AUMU W TOJUKOHIACHCAIUY.
TepMonnacTUuHbIE U TEPMOPEAKTUBHBIE ITacTMACCHI. [IpeicraBurenn miactmacce.

Bonokna, nx knaccudukanus. [Tonydenue BonokoH. OTAeNbHBIE TPEACTABUTEIN XUMHUYECKUX
BOJIOKOH.

JemoncTpanuu. B3anMojaelcTBue aMMHMaka W aHWIMHA C COJISTHOM KHCJIOTOM. Peakuus
aHWIMHA ¢ OpoMHON BOmOM. Jloka3aTenbCTBO HANMMYMUS (PYHKIIMOHAIBHBIX TPYII B PAacTBOpPax
aMUHOKHUCIIOT. PacTBopenue n ocaxxenue O0enkoB. [[BeTHbIe peakiuu O0enkoB. ['opeHre NTHuubero
repa v MepCTSIHOW HUTH.

JlabopaTopHble onbIThbl. PacTBopenue 0enkoB B Boje. OOHapyxeHUE OEIKOB B MOJIOKE U B
MsicHOM OynboHe. JleHaTypamnus pacTtBopa Oeika KypHHOTO SiIla CIIUPTOM, PACTBOPAaMHU COJIEH
TSDKEJIBIX METAJIJIOB U IIPU HAarpEeBaHUHU.

3HaTh:

—  ompeneNeHue, CTPOCHUE MOJIEKYJI, CBOMCTBA U 00J1aCTH MPUMEHEHNS,

—  TpeBpalieHue OeIKOB MUK B OpraHu3Me, (PyHKIHH OEITKOB B OpTraHU3ME;

—  WMETh NPEACTABICHUE 0 XUMUYECKOM M OMOJIOTHYECKOM CHHTE3€ OEIIKOB.

Ymers:

—  COCTaBJISITh CTPYKTYpHBIC (POPMYIIBI M Ha3bIBATh UX MO CHCTEMAaTUYECKOM HOMEHKIIATYPE,
3aMUCHIBATh YPABHEHUS PEAKIIN, OTpAXKAIOIINEe XUMUUECKUE CBONCTRA;

—  TpojeNaTh I[BETHBIC PEAKIIUU HA OCIKH

—  OOBSICHATH MPUMEHEHHE UCXOJS U3 UX CBOMCTB U CTPOCHUS.

IIpakTnueckass padora Ne 4. PemieHue SKCIepUMEHTAIbHBIX 3a/lad Ha WACHTUPHUKAIUIO
OpraHWYECKUX COEIUHEHUN

IIpakTnueckast pa6ora Ne 5. Pacnio3HaBaHue m1acTMacc ¥ BOJIOKOH

KoutpoabsHas padora Ne6. /{uddepenimpoBannblii 3a4€T
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6. Kputepum oieHKH 3HAHMI, YMEHUI CTY/ICHTOB

PesynpTaThl 00yueHWs XWUMUW JODKHBI COOTBETCTBOBATH OOIIMM  3ajavyam
MpeaMeTa u TPEOOBAHUSAM K €r0 YCBOSHHUIO.

Pe3ynpTaThl 00y4deHHs OLEHUBAIOTCS MO NATHOAUIBHOW cucteMe. IIpu oneHke
YUHUTBIBAIOTCS CIEAYIONINE KAUECTBEHHBIE NTOKA3aTEIN OTBETOB:

-r1yOrHa (COOTBETCTBUE U3YUYCHHBIM TEOPETUUECKUM O0O0OIIEHUSIM); OCO3HAHHOCTh
(cooTBercTBHE  TpeOyemMbIM B  MPOrpaMMe yMEHHUSM  MPUMEHSTH MOITYYEHHYIO
uH}OpMaIHio);

- MOJIHOTA (COOTBETCTBHUE 00BEMY ITPOTpaMMbl M HHGOPMAIIUU YICOHUKA).

[Ipy oOlleHKE YYHUTHIBAIOTCS YHCIO M XapakTep OMIMOOK (CYIIECTBEHHbIC WM
HECYIIIECTBEHHBIE).

Cy1iiecTBeHHbIE OMMOKK CBA3aHBI C HEJOCTATOUHOM TIIyOMHONW M OCO3HAHHOCTHIO
OTBeTa (HampuUMep, YYCHUK HETPABUIHHO yYKa3al OCHOBHBIE IPU3HAKU MOHITUH, SBICHUH,
XapaKTEepHbIE CBOMCTBA BEIIECTB, CHOPMYIMPOBAI 3aKOH, MPABUIIO U TIP., UJIM YUCHHUK HE
CMOT' TIPUMEHHUTh TEOPETUYECKHE 3HAHUS MJi1 OOBSICHEHUS M TMpEeJCKa3aHUs SBJICHUMH,
YCTAHOBJICHHS IPUYUHHO-CJICJICTBEHHBIX CBSI3€H, CPAaBHEHUS M KJIACCU(UKAIUU SIBIICHUM
U T. IL.).

HecyimecTBeHHBIE OIIMOKK  OMPENESAIOTCS HEMOJIHOTOM OTBeTa (Hampumep,
yIyIIeHue M3 BUJy KaKOTO-IMOO HEXapakTEepHOro (QakTa IMpU ONMUCAHWUU BEIIECTBA,
mpoiiecca). K HMM MOXHO OTHECTM OTOBOPKH, OIUCKH, JOIYIICHHBbIE IO
HEBHMMATEJILHOCTHU (HAapUMep, Ha J1Ba U OoJiee ypaBHEHUM peakiuil B MOJIHOM MOHHOM
BHJIE JIOTyIIIEHA OJIHA OIIMOKA B 0003HAYCHUH 3apsia UOHA).

PesynbpTaThl 00y4eHUs] MPOBEPSIIOTCA B MPOIECCE YCTHBIX U MUCHMEHHBIX OTBETOB
y4almxcsi, a TakyKe MPU BBIMOJTHEHUH UMU XUMUYECKOTO IKCIIEPUMEHTA.

OueHka ycTHOro OTBETa

OTmeTKka «5»:

OTBET MOJIHBI W TPAaBWIbHBIM HAa OCHOBAaHMM W3YYEHHBIX TE€OPU; MaTepuall
U3JI0KEH B  OMNPEIEICHHOW  JIOTMYECKOU MOCJIEIOBATEIbHOCTH,  JIMTEPATYPHBIM
SI3BIKOM;, OTBET CAMOCTOSITEIbHBII.

OrmeTKka «4»:

OTBET MOJIHBIM U IPAaBUJIbHBIA HAa OCHOBAaHUH U3YUYECHHBIX TEOPHUIL;

MaTepuall U3J0KEH B ONPENICTICHHONW JIOTUYECKOW MOCIIEI0BATEIbBHOCTH, TP 3TOM
JIOMYIIIEHBl JIBE-TPU HECYIIECTBEHHBIC OIMMOKH, WCIPABICHHbIE TI0 TPEeOOBAHUIO
MpenojgaBaTels.

OTtMeTKa «3»: OTBET MOJIHBIN, HO TIPU 3TOM JOIyIIIEHA CYIIIECTBEHHAS ONTUOKA, WITH
OTBET HEMOJHbBIN, HECBS3HBIMN.

OT1meTka «2»:

IpuU OTBETE OOHAPYKEHO HEMOHWMAaHUE Y4YalllMMCS OCHOBHOTO COJIepKaHUS
y4eOHOro MaTepuaia WM JOMYIIECHbl CYIIECTBEHHBIE OIIMOKH, KOTOPbIE CTYJCHT HE
MOYET UCIIPABUTh IIPU HABOSIIMX BOIIPOCAX MPEIoaBaTesl.

OueHka IKCNePpUMEHTATbHBIX YMEHHU

O1eHKa CTaBUTCSl HA OCHOBAHUM HAOJIOJICHUS 34 CTyICHTAMU U MUChbMEHHOTO

oTyera 3a pabory.

OrmeTKka «5»:

paboTa BBINOJIHEHA MOJIHOCTHIO, TPABUIIBHO; CJlI€JIaHbl MTPAaBUIbHbIE HAOMIOACHUS U
BBIBO/IbI;
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AKCIIEPUMEHT OCYIIECTBJICH TIO TIJIaHy, C YY€TOM TEXHHUKH 0€30MacHOCTH U TIPABUI
paboTHI C BEMIECTBAMHU U 000PYIOBaHUEM;

MPOSIBJIEHB  OPraHU3AIMOHHO-TPYAOBbIE yMEHHsS (MOJAEPKUBACTCS  YUCTOTA
pabouero MecTa 1 MopsiIoK Ha CTOJIE, SKOHOMHO MCIOJB3YIOTCSI PEaKTHUBBI).

Ot1MmeTka «4»:

paboTa BBITIOJIHEHA MPABWIBHO, C/ICJIaHbI PABUIBHBIE HAOIIOICHHS U BBIBOJIBI, IIPU
ATOM SKCIEPUMEHT MPOBEICH HE MOJHOCTHIO WM JOMYIIEHbI HECYIIIECTBEHHbBIC OIIMOKH B
paboTe ¢ BeuecTBaMu U 000pYyTI0BaHUEM.

OtrMmeTka «3»:

paboTa BBHINOJHEHA MPABWIBHO HE MEHEE 4YEM HAIMOJOBUHY WM JOMylIeHa
CYILIECTBEHHAs OIIMOKA B X0JI€ SKCIIEPUMEHTa, B 00bSICHEHUH, B O(pOpMIIEHHH paboOThI, B
COOJIIOJICHUM TpaBUJ TEXHUKM O€30MacHOCTH TNpu paboTe C BeHlecTBaMU U
00opyI0BaHUEM, KOTOpask UCIIPABISETCS 0 TPEOOBAHUIO MTPETO1aBaATEIIs.

OTMeTKa «2»:

nonyiieHsl ABe (M 0ojee) CYIIECTBEHHBIE OIIMOKM B XOJ€ JSKCIEPUMEHTa, B
00bsICHEHUH, B OpopMIIeHHH pabOThI, B COOJIFOCHUY MPABWII TEXHUKU 0€30MMacHOCTH, MPU
paboTe Cc BelecTBaMu U 000pYAOBaHUEM, KOTOPBIE CTYJICHT HE MOXET MCIPABUTH JIaxKe
10 TPeOOBAHUIO MPENOIABATEIS.
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7. TemaTnueckui IJIaH

TemaTnueckuii iadH
y49eOHOU AUCIUIUTMHBI XUMUS
2021- 2023 y4eOHsbIi TOJ
I'pymmer 1 -9, 2-9
[Tpodeccusi: MammHUCT TOPOKHBIX U CTPOUTEITHHBIX MAITUH

Obs3arenbHas yaeOHas
Maxe. BreaynutopHas Harpyska
Ne HaumenoBanue paznenon Oray | CAMOCTOATENbHAS
TEMBI U TEM yaeonas pabora B TOM YHCIIC!
Harpyska Gy aoIXCs Bcero c
ooyt saparmii | 14| TP
pab. | pab.
1 kypc 121 40 81 3 | 4
1 cemecTp 48 16 32 2
\ BBeaenne 3 1 2 1
Paznen 1. O6masi u Heopranuveckasi xumus (70 yacoB)
1.1. | OcHOBHBIE IOHATHUS U 3aKOHBI 9 3 6
[Tepuonnueckuii 3aKOH U
[leproanueckas cucTeMa XUMUYECKUX
1.2. 12 4 8
anemeHToB JI.M.Menneneena u
CTpOCHHE aToMa
1.3. | Crpoenue BemiecTBa 14 5) 9 1
14, Boga. PactBopsl. Dnektponuruueckas 10 3 7
JUCCOLaIus
2 ceMecTp 73 24 49 3 2
14 Boga. PactBopsl. Dnektponutuyeckas 3 1 9 1
JTUCCOITHAITUS
15, KJIaCCI/I(I)I/IKjJ.HI/IH HEOPraHH1ECKHX 18 5 12 1
COCJIMHEHHI M UX CBONCTBA
1.6. | XuMHUEeCKHE peaKIMH 21 7 14 1
1.7. | Merauibl 1 HEMETAJUTbI 18 6 12 2
Pa3znen 2. Opranuveckas xumusi (42 yaca)
OcHOBHBIE TIOHATHS OPTaHUYECKOI
2. 1. | XUMHH T€OpUsl CTPOCHUS OPTaHUYECKUX 13 4 9
COEAMHEHHI
2 Kypc 50 17 33 2 |1
3 cemecTp 27 9 18 2 1
5 9. YTeBoA0pObl U UX MIPUPOIHBIE 16 5 11
HMCTOYHUKH
53 Kucnoponcoaepxaiiue opraHuueckue 11 4 7
COCJIMHCHHUS
4 cemectp 22 8 15
23 Kucnoponcoaep:xaiiue oprannyeckue 3 1 5 1
COEJIMHEHUS
2 4, A30TCcoAepKallie OpraHudYeCcKre 19 7 13 9 1
coenuHenus. [lomumMepsl
UTOro | 171 o7 114 5 6
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8. TemaTnuyeckoe NJIAHMPOBAHHUE C ONpe/ieileHHeM OCHOBHBIX BUJI0B Y4e0HOIi 1eATeJIbHOCTH CTY/IEHTOB

Oo0nbe
Conep:kanue y4eOHOIro MaTepuaJia, JadopaTopHble padoThbI U N
HauMmenoBanue M OcHoBHbIE BU/IbI YU€OHOI 1eSITeJIbHOCTH
NPaKTHYeCKUe 3aHATHS, BHEAYAUTOPHAsI CAMOCTOSATEIbHAasI
pa3iesioB U TeM yaco CTY/IeHTOB
pabora cTy1eHTOB 5
1 2 3 4
Beenenue Coaeprxanue yueOHOro MaTepuaa 2
HayuHnble MeTOnbI MMO3HAHUS BEIIECTB U XUMHUYECKHUX SIBJICHUU. Poib .
Hcnonbs30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOTHH IS
SKCIEPUMEHTA U TEOPUU B XMUMHUHU. 3HAYEHUE XUMHH IPU OCBOCHUHU .
o 00paboTKM M Tepenayd XUMHUECKOW HH(pOpMaIuu
npodeccuit CIIO €CTECTBEHHOHAYYHOI'0 npoduis
U ee MPEICTaBICHHS B pa3UYHbIX (popmax
PO eCCUOHATBHOTO 00Pa30BaHUS.
KonTtposabHbie padoTsi .
. 1 [IpoBepka 3HaHUI MO WIKOIBHOMY KYpPCY XUMHUHU
KonTponbnas pabora Ne 1. BxonHoit KOHTpOIb
BHeaynuTopHasi camocTosiTe/IbHAsi paloTa CTy1eHTOB: 1 [IpoBenenue CaMOCTOSITEJIBHOTO MIOMCKa
cUCTeMaThyeckas MpopadoTKa KOHCTIEKTOB 3aHATUN; 1 XUMHYECKOH HH(pOpMalMM C UCHOJIb30BAaHUEM
Hanrcanue pedepara Teme «3Haue€HUE XMMHHU IPU OCBOCHUU pPa3IUYHbIX  HCTOYHUKOB  (HAYYHO-IIOIYJISIPHBIX
npodeccuny; U3JIaHUI, KOMIBIOTEPHBIX 0a3 ITaHHBIX, PECYPCOB
MIOJITOTOBKA K KOHTPOJIbHON paboTe; WHurepuera)
Pa3neda 1. O0mas u Heoprauuyeckasi XuMHsl 70
Tema 1. 1. OcnoBuble | Cojaep:kanue y4eOHOro MaTepuajia 6
MOHATHSA ¥ 32AKOHBI 1. BemectBo. AToM. Mosekyna. XUMUYECKHH 31eMeHT. AJITIOTPOMHSL.
2. Ilpocteie W  cinoXHBIE  BemecTBa.  KadecTBEHHBIH |
KOJIMYECTBEHHBIN COCTAB BEILLIECTB.
3. XumMudeckue 3Haku U popMyJIbl.
4. OTtHOcHUTENBHBIE aTOMHAs M MOJIEKYJspHas Macchl. KommuecTBo @OopMyIMpPOBAaHUE 3aKOHOB COXPAaHEHUS MacChl
BElIECTBA. BEIIECTB U IIOCTOSHCTBA COCTaBa  BELIECTB.
5. 3aKOH COXpaHEHHs MacChl BELIECTB. VYcTaHOBKA NPUUYUHHO-CIIEICTBEHHONW CBSI3U MEXIY
6. 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISIPHON CTPYKTYPHI. COJIep’)KaHUEM JSTUX 3aKOHOB U  HaIllMCaHUEM
7. 3aKoH ABOTaJIpo U CIEJCTBUS UX HETO. XUMHUYECKHX (GOPMYI U ypaBHEHUH.
8. PacuérHbie 3aaun Ha ONpeAeIeHuEe MacCOBOW JOJIM XUMHYECKUX
JJIEMEHTOB B CJI0)KHOM BEIIIECTBE
9. PacueTHble 3a1a41 HAa HAXOKJIECHUE OTHOCUTEIBHOW MOJIEKYIISIPHOU
MaccChbl
JlabGopaTropHbie ONBITHI
N3rotoBneHne Mopaenell MOJEKYJ] HEKOTOPBIX OpPraHM4eCKHX W
HEOPraHMYECKUX BEIIECTB
IIpakTHyeckne 3aHATHSA 1 BbinosnHeHNE XMMMYECKOTO JKCIEpPHMEHTa B
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[Tpaktuyeckas padora Ne 1. OuncTka BeuiecT (GUIBTPOBAHUEM U
mucTruield. O4ncTKa BEIIECTB MepeKpUCTaIUTN3AHeH

MOJTHOM COOTBETCTBHH C MPaBUIAMH 0€30MaCHOCTH.
Habmonenue, Qukcanus u onucaHue pe3yabTaToB
MIPOBEICHHOTO 3KCIIEPUMEHTA

BHeayauTopHasi camocTosiTe/IbHAsI padoTa 3 VYcraHOBKa 3aBUCHMOCTH MEXIY KaY€CTBEHHOU U
3anonuenue Tabauubl « OCHOBHBIE 3aKOHBI XUMHU» 1 KOJIMYECTBEHHOU CTOpOHaMU XUMHYECKHUX
Pemrenne 3amau B TeTpadsx Ha ONpPENEICHUE MACCOBOM JIOJIH 2 00BEKTOB U IMpoLEecCOB. Pelrienne pacueTHbIX 3a1au
XUMHUYECKHUX 3JIEMEHTOB B CJIOKHOM BELLECTBE. 110 XMMUYECKUM (OpMYJIaM U YPaBHEHUSIM
Tema 1. 2. Copep:kanue y4eOHOTro MaTepuaa 8
Hepuoguveckui 1. [lepuonuueckuii 3akon [I.1. Menneneena. VYcranoBka 3BOJIFOIMOHHOM CYLLIHOCTH
3aKO0H U 2. Ilepuonuyeckas Tabauia XMMHUYECKUX 3JIEMEHTOB — rpaduueckoe MEH/JIEJIEEBCKOM M COBpPEMEHHOH (HOpMYIHPOBOK
Ilepuoanyeckas 0TOOpaKEeHHE MEPUOTNIECKOTO 3aKOHA. nepuonnueckoro 3akona JI. M. Menneneesa.
cucremMa xumudeckux | 3. CTpyKTypa NepuoIndecKoi Tabulbl U e€ 3HaYCHHe OObsicHeHrne (U3UYECKOTO CMBICIA CHUMBOJIMKH
3jiemenToB /1. U. 4. ATOM — ClIOKHas 4acTHIIA. MEePUOIUYECKON TAOIUIBI XUMUUECKUX 3JIEMEHTOB
MenneineeBa u 5. SInpo (MpOTOHBI M HEUTPOHBI) U AICKTPOHHAS 000JI09Ka. I30TOMBI. . N. MenneneeBa (HOMEpOB 3JIEMEHTa, MEPUOJIA,
CTPOEHHE aTOMa 6. CrpoeHue SJEKTPOHHBIX OOOJIOUYEK aTOMOB O3JIEMEHTOB MaJIbIX Ipynnbl) W YCTaHOBKA INPUYMHHO-CIIEJCTBEHHON
MIEPUOJIOB. CBSI3U MEXIY CTPOCHHEM aToma u
7. OcoOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX OO0OJOYEK aTOMOB 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOWCTB JIEMEHTOB
AJIEMEHTOB OOJIBIINX MEPHOOB (IIEPEXOIHBIX ITTEMEHTOB). U O0Opa3oBaHHBIX HMMHU BEUIECTB B MEpUOIAX U
8. Ilonsitie 06 opbutansx s- p- u d- opouTany. rpynmnax. XapakTEpUCTHKA 3JIEMEHTOB MAJbIX U
9. DneKTpoHHBIE KOH(PUTYPALIUU aTOMOB XMMHUYECKHUX 3JIEMEHTOB OONBIIMX MEPHOAOB MO UX TOJOXEHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneesa
JlabopaTopHbIe ONbITHI
CpaBHeHHE CBOWCTB MPOCTHIX BEUIECTB, OKCUIOB M TUAPOKCUIOB
2JIEMEHTOB i epuoja. MonenupoBanue IIOCTPOCHHUS
[Tepuoanueckoii TaOIUITBI XUMUYECKHUX DJIEMEHTOB.
BueaynuTopHas camocTosiTe/ibHas padora 4 IIpoBenenune CaMOCTOSITEJIBHOTO MIOMCKa
Hanucanue cooOuiennii Ha Tembl: «Ku3Hb 1 gestenbHocTs . Y. 2 XUMHYECKONM HH(OpMalUM C UCIHOJIb30BaHUEM
Menpeneesa. pPa3IMYHBIX ~ MCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
«[lepuonnyeckomy 3akoHy OyJyliee HE TPO3UT Pa3pyLICHUEM. . .» W3/1aHuH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
Hanucanue coobmenus I'abpuensn O.C. Xumus 11 knacce, 3ananue 9 2 WHrepnera).  Mcnonp3oBaHHE  KOMIIBIOTEPHBIX
TEXHOJIOTHMH  Jyis  o0paboTkKM W Tepemadu
XUMHUYECKOH MH(POPMALMU U €€ IMPEICTaBICHHS B
pa3nuyuHbIX hopmax
Tema 1. 3. Ctpoenune | Conep:kanue yueOHOro MaTepuajia 9

BelIeCrBa

1. MonHas xumMmuueckas CBs3b.
2. KoBasieHTHAg XUMHUYeCKas CBA3b
3. Merayumueckas CBS3b.

VcranoBka 3aBHCHMOCTH CBOMCTB XHMMHYECKHX
BCIICCTB OT CTPOCHUA aATOMOB o6pa3y}onmx ux
XUMHUYCCKUX JJICMCHTOB. XapaKTepI/ICTI/IKa
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4. T'a3000pa3HOe COCTOSIHUE BEIIECTB

5. TBEpioe M KHUIKOE COCTOSTHUE BEIIECTBA

6. Bomopoanas cBsi3b

7. PacuéTHbIC 3a/1a4M HA MaCCOBYIO JIOJIIO MPUMECEH
8. HucThle BelecTBa U CMECU

9. JlucriepcHbIe CHCTEMBI

BaXHEHIINX  THIIOB XHMMHUECKMX CBs3ei U
OTHOCHUTEJIBHOCTH JTOM THUmojorun OObsICHEHUE
3aBUCHMOCTH CBOMCTB BEIISCTB OT HMX COCTaBa M
CTPOECHUS KPUCTATUTMYECKUX PEIIETOK.

JlaGopaTopHbIe ONbITHI

[TpuroroBneHue cycrneH3un kapOoHaTa Kanblius B Boje. IlomydeHue
SMYJIbCUM MOTOpHOro Macia. O3HaKOMJIEHHE CO CBOICTBaMU
JICTIEPCHBIX CHCTEM.

KonTposabHbie padoTsi

KontponbHast pabora Ne 2. Ilepuoauueckass cucteMa XUMHUYECKHX 1 ITpoBepka 3HaHUil 110 NPOHAECHHON TEME.
sanemenToB J. 1. MenneneeBa. CtpoeHue aroma.
BHeayautopHas camocTosiTeJibHAsA padoTa 4 VYcTaHOBKa 3aBUCHMOCTH MEXJly KaUeCTBEHHOW U
3anonHenue Tadbnuibl « TUIbl XUMUYECKOM CBSI3U» 2 KOJIMYECTBEHHOU CTOpOHaMu XUMHYECKHUX
Perienue 3a1a4 Ha MacCOBYIO JI0JIIO ITPUMECE B TETpaisX. 2 00BEKTOB U IMpOLecCOB. PelieHre pacueTHbIX 3a/1a4
10 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM
Tema 1. 4. Boaa. Coaep:xaHue y4eOHOro MaTepHuaJia 9
PacrBopsbI. 1. Boga kak pactBopuresnb. PacTBOpUMOCTh BEIIECTB
DJIEKTPOJMTHYECKAasA | 2. 3aBUCUMOCTb PAacCTBOPHUMOCTH Ta30B, JXUAKOCTEH M TBEpIbIX
AUCCOHALMS BELIECTB OT Pa3INYHbIX (PaKTOPOB. @DOopMyIMPOBKA OCHOBHBIX IOJOXEHUH TEOpPHH
3. Pacu€THble 3a1a4u HA MacCOBYIO JIOJIF0 PACTBOPEHHOI'O BEILIECTBA. INEKTPOIUTUYECKON JUCCOLMALUU u
4. DneKTpoIuTHYECKast JUCCOLUAIUs XapaKTepUCTHKAa B CBETE€ ATOM TEOPUH CBOMCTB
5. MexaHu3MBbl 3JIE€KTPOJUTHYECKON TUCCOLMALMU Ul BEIIECTB C OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHHH.
Pa3IMYHBIMHU TUIIAMU XUMHUYECKOH CBSI3U.
6. KHc10ThI, OCHOBAHHMSI U COJIU KAK JJIEKTPOJIUTHI.
BbinonHeHne XMMHMYECKOTO JKCIEPUMEHTa B
IIpakTnyeckune 3aHATHSA
. MIOJTHOM COOTBETCTBHUH C MPaBUIAMH O€30MaCHOCTH.
ITpakTuyeckas padora Ne 2. [IpuroroBneHue pacTBopa 3alaHHON 1
Habmonenue, Quxcanus u onucaHue pe3yabTaToB
KOHIIEHTpaLUU.
IIPOBEJEHHOI0 HKCIIEPUMEHTA
BHeaynuTopHasi camocTosiTeibHasA padoTa 3 .
VYcTaHOBKa 3aBUCUMOCTH MEXKIy KaueCTBEHHON U
3amonHeHne  TaOnMMUBl  «3aBUCUMOCTh  PAacTBOPHUMOCTH  T'a30B, 1 .
. KOJIMYECTBEHHOU CTOPOHaMU XUMUYECKHUX
AKHUJKOCTEH U TBEPBIX BEIIECTB OT PA3IUYHBIX (AKTOPOB»
00BEKTOB U IMpoLeccoB. Pemienne pacueTHbIX 3a1au
Pemenne 3amay Ha MaccoByIO [JOJII0O PAacTBOPEHHOI'O BELIECTBA B 2
0 XUMUYECKUM (OpMysIaM U YPaBHEHUSIM
TeTpasiax
Tema 1. 5. Conep:xaHue yueOHOro MaTepuaJa 12
Kaaccnduxanmns 1. Knaccugukarus K1ciorT. XapakTepucTuka OCHOBHBIX KJIACCOB
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HEOPraHU4eCcKHX
COCIHHEHH U UX
CcBOiicTBa

2. X¥MUY€ECKHUE CBOWCTBA KUCIIOT B CBETE TEOPHUH BJIEKTPOIUTUYECKOM
nucconuanui. OCHOBHBIE CIIOCOOBI OMyYEHUS! KUCIIOTHI.

3. OcnoBanwus. CBOICTBa, CIIOCOOBI MOTYYEHUSI.

4. Knaccudukarus coJieu.

5. XUMUYECKUE CBOMCTBA COJIEM B CBETE TEOPUU AIEKTPOIUTUUECKOU
muccormaruu. CriocoObl mosydeHust cojieit. ['maponus comeil.

6. Kiaccupukanus okcuaoB. XHWMHUYECKHUE CBOWMCTBA OKCHIOB.
[Tonyuyenue okcu0B

HEOPraHUYECKUX  BEIIECTB: coJe,

OCHOBaHHﬁ, OKCHI0B

KHUCIIOT,

JlaGopaTopHbIe ONBITHI

HcnbiTanue pacTBOPOB KHUCIOT HHAMKATOpaMu. B3anmoneiicTBue
METANIOB C KHCJIOTaMH. B3amMoIeicTBHE KHCIOT C OKCHIAMH
METaJJIOB. BianMmonetictBue KHCJIOT c OCHOBaHHUSIMH.
BzaumopeiicTBHE KHUCIIOT C COJISIMH.

HcnpeiTanue pacTBOpOB IIEI04Yed WHAMKaTOpaMu. B3ammogeiicTBue
1IesI04€en ¢ consaMu. Pa3iioxkenne HepacTBOPUMBIX OCHOBAaHHM.
B3aumopeiictBue coneil ¢ metamiamMu. Bzaumoneiicteue coneit apyr ¢
apyrom. ['maponus cosel pa3inyHOro TUNA.

KonTposbHble padoThbl
Kontponsnas pabora Ne 3. Kimaccudukanus Bemiects

IIpoBepka 3HaHUM O MPOUIECHHON TEME.

BueayauTopHasi camocTosiTe/IbHAs padoTa:

Hamucanne coobmennit mo temam: «CepHasi KHCIOTa — «XJieO
XUMHUYECKON MPOMBINIIEHHOCTHY. «/Icronb30BaHie MHHEPATbHBIX
KHMCJIOT Ha IPEINIPUATUAX PA3IUYHOTO IPODUIIS».

[TonrotoBka mpe3eHtanuii no Temam «lloBapeHHas colb Kak
XUMHUYECKOE ChIPhe» «MHOTOIUKUN KapOOHAT KAJIBIHS: B IPUPO/IE, B
MIPOMBIIIIJICHHOCTH, B OBITY»

[ToaroroBka npe3eHTanyu 1o teme: «cropust rumcay.

BupTtyansHoe MoIeIMpOBaHUE XUMUYECKUX MTPOLIECCOB.

Hanucanme pedepara mno Tteme: «OKcHIbl KaK CTPOUTENIbHBIE
MaTepUab».

(op}

e

IIpoBenenune CaMOCTOSITEJIBHOTO MIOMCKa
XUMHYECKONM HH(OpMallUM C UCIHOJIb30BAaHUEM
pPa3IMYHBIX HCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX
U3JIaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wntepnera).  Mcmonp3oBaHHE  KOMIBIOTEPHBIX
TEXHOJIOTMH s oO0paboTKM W Tepenayu
XMMHUYECKONH MH(POpPMALMU U €€ IMpeJICTaBICHHs B
pa3nu4HbIX hopmax

Tema 1. 6.
XuMHYeCcKHe peakuum

Conep:kanue y4eOHOIro MaTepuasa

14

1. Knaccugukaius XuMHYECKUX PEaKIIUH.

2. TemnmoBoii 3(pdext xumuyeckux peakuuil. Tepmoxumuueckue
ypaBHEHUs

3. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIH.

4. Meton »NeKTpOHHOro OanaHca JUIsl COCTaBIICHHUS ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN

OOBsicHEeHHE CYITHOCTH XMMHYECKUX IPOIIECCOB.
Knaccupukanus  XUMUYECKMX ~ peakuuid 1o
pa3IUYHBIM  [PU3HAKaM: YHUCIYy M COCTaBy
MPOAYKTOB W PEAareHTOB, TEIUIOBOMY 3 QeKTy,
HanpaBleHuIo, (asze, HAIMYMIO KaTalu3aropa,
VU3MCHEHHUIO CTENEHEH OKHUCIECHUS JJIEMEHTOB,
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5. CKopocTh XHUMHYECKUX peakiuil. 6.00paTUMOCTh XHMHYECKUX
peakuuii
7. XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEILICHHUS.

00pa3yIoONMX BEIIECTBA. YCTAaHOBKAa IPU3HAKOB
O0IIero M pa3jIMyHOro B TUIOJOTMM PEAKLUH JUIs
HEOPraHWYeCKOM M OpraHMYeCKOM  XUMHUHU.
OOBbsicHEHHE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
peaKkUUu U IOJIOKEHUS XHMHUYECKOIO PaBHOBECHUS
OT Pa3JIU4HBIX (aKTOPOB

JlabopaTopHble ONbITHI

Peakius 3amerieHust Meu JKEJI€30M B pacTBOPE MEIHOI0 Kylopoca.
Peaknuu, wuaymume c¢ o0Opa3oBaHMEM OCaJKa, TIa3a WIA BOJIBL
3aBUCUMOCTh CKOPOCTH B3aUMOJEWUCTBUS COJISHOM KHUCIOTBI C
METaJlJIaMH OT UX MPUPOAbI. 3aBUCUMOCTb CKOPOCTH B3aUMOEHCTBUS
LIMHKA C COJIIHOM KHCJIOTOM OT €€ KOHLEHTpaluu. 3aBHCHUMOCTb
ckopocTu B3aumojercTBus okcuaa meau(Il) ¢ cepnoil kucinortoit or
TeMIepaTyphbl.

KonTtposabHbie padoTsi

KonTponbnas pabora Ne 4. XuMudeckue peakiiuu 1 Hposepka sHarHit 10 MPOHICHHOH TeMe.
BHeaynuTopHas camocTosiTesibHasA padoTa: 7 [IpoBenenune CaMOCTOSITEJIBHOTO MOUCKA
CocraBiieHHEe MPOEKTOB [0 COXPAHEHUIO 030HOBOTO MOsica 3eMIIH. 4 XUMHYECKOH HH(pOpMaMM C UCHOIb30BAHUEM
[loaroToBka mpe3eHTaMi 1O TeMmaMm: «JIEKTPOJU3 PacTBOPOB 3 pa3IUYHBIX ~ HCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
3IEKTPOJIUTOBY, «DIEKTPOJIN3 PACIIABOB JIEKTPOIUTOBY U3JIaHUI, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wurepuera). HMcmonb3oBaHWe  KOMIBIOTEPHBIX
TEXHOJOTHH 1 o0paboTKM H  mepenayu
XUMUYECKOW MH(POpPMALIUM U €€ TIPEACTABJICHUS B
pa3INyYHbIX (hopMax
VYcraHoBKa 3aBUCHMOCTH MEXKITY Ka4€CTBEHHOU U
KOJIMYECTBEHHOMN CTOpOHaMU XUMUYECKHUX
00BEKTOB U IMpoLeccoB. PemieHne pacueTHbIX 3a1au
M0 XUMUYECKUM (popMyriaM U ypaBHEHUSIM
Tema 1.7. Metasnuabl u | Conep:kaHue y4eOHOT0 MaTepuaJa 12

HEMETAJJIbI

1. OcoOGeHHOCTH CTPOEHUS ATOMOB M KPUCTAJLIOB
2. MeTannsl 1 UX XUMHYECKHE CBOICTBA

3. DNeKTpOXMMHUYECKUH  psa  HampsHKeHHM
Mertammorepmus. [loydenne MmeTamion

5. Ilonsarue o metamtypruu. [lupomeramnyprus, THAPOMETAITYPrUs U
AIEKTPOMETAILTYPIHSI.

6. CrutaBbl YEpHBIE U LIBETHBIE.

7. Hemeramnel. 8.OKHUCIUTENBLHBIE U BOCCTAHOBHTEIIFHBIE CBOMCTBA

MeTaluioB. 4.

XapakTepucTuka COCTaBa, CTPOEHHUS, CBOMCTB,
MOTY4YEHUS ¥ IPUME- HEHUSI BXKHEHIIINX METAIOB
(IA u II A rpynm, amiOMUHHS, Kele- 33, a B
€CTECTBEHHO Hay4YHOM Npoduie U HEKOTopbX d-
JJIEMEHTOB) M HMX COEIWHEHUH. XapaKTepUCTHKa
COCTaBa, CTPOCHMUsI, CBOMCTB, MOJYUCHUS U TIPUME-
HeHus BaxHeWmmx HemetaioB (VIII A, VIIA,
VIA rpynm, a Takxe azora u ¢ocdopa, yriepoaa u
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HEMCTAJIJIOB B 3aBUCHUMOCTH OoT HuX
OJICKTPOOTPUIATECIIBHOCTH.

MIOJIOXKEHUSI B piAy

KpPEMHHUS, BOJOPO/1a) U UX COEAMHEHUH.

JlaGopaTopHbIe ONbITHI
3akanka U oTHnyck ctanu. O3HaKOMJIEHHE CO CTPYKTypaMHu CEporo u
Oeroro uyryna. PacrioznaBanue pyn sxenesa.

IIpakTuyeckue 3aHATHS

Brimonnenne XMMHUYECKOTO OKCIICPUMEHTA B

[Mpaktuueckass pabora Ne 3. [Ilomydenume, coOupanue U 5 MOJTHOM COOTBETCTBHH C MPaBUIAMH 0€30MaCHOCTH.
pacro3HaBaHMe I'a30B. Habmonenue, ¢ukcanus u onucaHue pe3yibTaToB
ITpaktuyeckas pabora Ne 4. PemieHne sKCiepuMEeHTAIbHBIX 3a1a4. IPOBEJEHHOI0 SKCIIEPUMEHTA
BHeayauTopHasi camocTosiTeJibHAsI padoTa: 6
3anuce ypaBHeHuil peakumii ['abpuensn O. C. Xumus 11 knacc, 1
3ajaHue 5,7
[ToaroroBka npeseHtauuii no temam: «Kopposus», «PapunupoBanue 1 IIpoBenenue CaMOCTOSATEILHOIO IIOMCKa
LIBETHBIX METAJLJIOB) XUMHUYECKOH HMHGpOpMALUU C HUCIOJIb30BaHUEM
Hanucanue cooOumenuit no temam: «Pojgp MeTamioB B HCTOPHH 1 pPa3IUYHbIX  HCTOYHUKOB  (HAYYHO-IIOIIYJISIPHBIX
YeJOBEYECKON IMBHIM3ALMU. VICTOpus OTEUeCTBEHHOM YepHOM U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
MeTtainypruv. COBpeMEHHOE METAJLTYPTUYECKOE IPOU3BOICTBO. Wnrepuera). HMcnonp3oBaHue  KOMIIBIOTEPHBIX
«VcTopust oTe4ecTBEHHON LBETHOM MeTayutypruu. Ponb meramioB u TEXHOJIOTUH  Juii  00paboTKM M mepenadyu
CIUIaBOB B HAyYHO-TEXHUUECKOM IPOIPECCE XUMHUYECKOM MH(pOpMalluu U €€ NPEJCTaBICHUS B
CocraBinenue ypaBHeHuit peakiuii ['abpuensn O. C. Xumus 11 knace, 1 pa3In4HbIX popmax
3amanue 6,7
Hanucanue pedeparos no temam: «Poxaaromue coam — rajJoreHb, 2
«Wcropus mBeacKOW COUYKN

Paznen 2. Oprannyeckasi XuMusi 42

Tema 2. 1. OcHOBHBIC Copepxanue yueOHOro MaTepuasa 9

MOHSITHSI OPraHUYEeCKOW
XUMHH ¥ TeOpHs
CTpOeHust
OpPraHHYecKHX BellecTB

1. IIpenmeT opraHMYECKON XUMHH.

2. Teopus cTpoeHMs opranndeckux coenuHenuii A.M. bytneposa

3. Knaccudukarus BemecTB 1Mo CTPOCHHUIO YTIEPOTHOTO CKEJeTa U
HAJIMYMIO (DYHKIIMOHATBHBIX TPYIIIL.

4. Knaccupukanuss OpraHu4ecKux
OpraHUYeCKON XUMUHU

5. Xumuueckue (GopMynbl U MOJEIH MOJEKYJT B OPTaHHMYECKOU
XUMUH.

6. 3omeps! 1 nzomepus

7. 'omonoru u romonorusi. Hauana Homenknaryps! [IUPAC.

8. Peakumm mnpucoequHeHus (TUAPUPOBAHUSA, TaJOT€HUPOBAHMS,
TUAPOTraJIOTeHUpPOBaHMs, Tuaparanuu). Peaknuu — oTwienyeHus

BEIIECTB M pEaKkiuid B

@opMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHUS OPraHUYECKUX COCIUHEHUN
U XApaKTEPHUCTHKA B CBETE€ ITOW TEOPHUH CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUM
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(meruapupoBaHuUs, NETUAPOTATIOTEHUPOBAHUS, IETUAPATALINN ).
9. Peakiuu 3amenienusi. Peakiuu nzomepusauu

JlabopaTopHbIe ONBITHI
M3rorosieHue Mojesiell MOJIEKYJl OpraHUYECKUX BELIECTB

BHeaynuTopHasi camocTosiTe1bHAsA padoTa: 3)
o ITpoBenenue CaMOCTOSITENILHOTO MOKCKa
Hanucanune cooOmenuii mo temam: «VcTopusi BO3HUKHOBEHUS U 1 .
. XUMHUYECKOH HWHGPOpPMALMU C HUCIOJIb30BaHUEM
Pa3BUTHS OPTraHUYECKON XUMHH.
pPa3IUYHBIX  HCTOYHUKOB  (HAYYHO-TIOIYJISIPHBIX
Kuznb u gestenpHocTh A.M. ByTieposa. 1 N
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JIaHHBIX, PECYpCOB
Butanusm u ero kpax.
. Wntepuera). Mcnonb3oBaHHE  KOMIIBIOTEPHBIX
Posib 0TeYecTBEHHBIX YUEHBIX B CTAHOBJICHUU M Pa3BUTUU MUPOBOMN 1 <
. TEXHOJIOTMM  ayis  o0paboTkM W mepenadu
OpraHUYECKON XUMUNY. .
XUMHUYECKOH WMH(GOpMallMu U ee MPEJCTaBICHUS B
3anonnenue Tabmuipl «Knaccudukanus opraHMYecKux BEUIECTB U 2
. pa3nuyHbIX (hopmax
peakuuii»
Tema 2. 2. Coaep:xanue yueOHOro MaTepHaJia 11
Yraesoaopoabl U X 1. AnkaHsl.
NPUPOJHbIC HCTOYHUKHU | 2. AJIKEHBI
3. AJNKUHBL. XapakTepucTuKa COCTaBa, CTPOCHMS, CBONCTB,
4. ApeHbl. MOJTyYeHUsI U TpUMe- HEHHs BaKHEUIINX KIIACCOB
5. JlueHsl U Kay4ykK. YIJI€BOJIOPOAOB (AIKAHOB, LIMKJIOAIKAHOB, AJIKEHOB,
6. HarypasbHblif U cUHTeTHYECKHE KayuykH. Pe3nHa. QJIKMHOB, apeHOB) M MX HauOojee 3HAYUMBIX B
7. MexkitaccoBast U30MEpHs C aJIKaINCHAMH. HAapOJIHOXO35IICTBEHHOM IUIaHE MPEICTaBUTEIICH.
8. IIpuponuslii ra3. Hedgtsb
9. Ileperonka Hedtu. Hedrenpoaykrsl
JlabopaTopHbIe ONBITHI
O3HakoMJIeHHE C KOJUIEKIMeH 00pa3loB He)TH M TPOAYKTOB €€
nepepaboTku. O3HaKOMJIEHHE C KOJUIEKLIMEeH KaydyKoB U oOpa3amMu
W3JIeIIUI U3 PE3UHBI
BHeayauTopHas camocTosiTeJibHAas padora: 4
[TonroroBka pacckasza, Kak CBSI3aHbI 3HAHMSI 110 XUMUHU NPUPOIHOTO 2 .
. 2 . VYcTaHOBKa 3aBUCUMOCTH MEXIY KauyeCTBEHHOM
rasa c Baiei Oynyuieit npodeccuei. .
. U KOJMUYECTBEHHON CTOPOHAMH XMMHYECKHUX
3anuck GopMyIn U peleHre 3aaad. 3aniuch XUMHUECKUX YPaBHEHHI 1
. 00BEKTOB U MpoleccoB. Pemienne pacueTHbIX 3a1au
peakuuii ['abpuensn O. C. Xumus 11 xnacc
0 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM
Hamnucanne cooOmieHus mo teme: «YTIeBOJOPOJAHOE TOIUIUBO, €0 1
BUJIbI U HA3HAUYCHUEY.
Tema 2. 3. Conep:xanue yueOHOTro MaTepHaJia 9
Kucnoponoconep:xkamme | 1. CroupTtel 3TaHOJIa HA OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 XapakTepucTuKa CIOXHBIX dS()HUPOB, KHUPOB,
opraHuyeckKue NOCJIEACTBHSI U IPENYNIPEKACHNE MBLI, aJIbAECTHI0B ((hOpMAIIBICTHAOB U BaKHEHIINX
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COCIMHECHUA

2. TI'mumepuH Kak NpeACTaBUTENIb MHOIOATOMHBIX — CIIMPTOB.
KauecTBeHHast peakiuss Ha MHOrOaToMHbIe cnUpThl. [Iprumenenue
[JIMLEPUHA

3. ®eHon

4. BzaumMHOEe BIUSHHE AaToMOB B  MoJieKyle  (eHomna:
B3aMMOJICHCTBHE C TUIPOKCUIOM HATPUS W a30THOW KHUCIIOTOH.
[Ipumenenue eHoIa HA OCHOBE CBOWCTB

5. Anpnerunsl

6. IlomydyeHue anpAEruOB  OKHCIEHHUEM  COOTBETCTBYIOIIHX
cnupToB. [Ipumenenne Gpopmanbaeruaa Ha OCHOBE €ro CBOHCTB

7. Kapb6oHOBBIE KHCTOTHI

8. Bbicmme XHpHbIE KHUCIOTHI Ha IMPUMEPE MNAJIbMUTUHOBOW H
CTEapUHOBOM

9. Cnoxubie 3¢upsbl. XKupsi

10. YriueBonasl

11. T'nroxko3a — BemECTBO C JBOWCTBEHHOH (yHKIHMEH —
aNbJIETUIOCHUPT. XUMHUYECKHE CBOWCTBA IIIIOKO3bI: OKHCICHUE B
TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpPOUT, CHHPTOBOE
Opoxenue. [IpruMeHeHune TI0K03bl Ha OCHOBE CBOMCTB

12. 3HadeHue yrieBoJI0B B )KUBOW MPUPOJIE U KU3HU YEIIOBEKA.

IIPEACTABUTENICH JAPYTHX KJIACCOB OPraHUYECKHUX
COCTUHCHUI: MeTaHoJIa u 3TaHoJIA,
areTanbaeruaa), KeTOHOB (ameTroHa), KapOoOHOBBIX
KHCIOT (YKCYCHOW  KHCJOTBI, MOHOCaxapHuJOB
(TmroK0361), JIMCaxapuioB (caxapo3sbi),
noJiucaxapuoB (KpaxMaja v HEeJUTI0JI03bI).

JlabopaTopHblie ONBITHI

PactBopenue riouiepuHa B BOJ€ M B3aUMOJACHCTBUE C THAPOKCHIOM
menu (II). ColicTBa yKCYCHOM KHCIOTBHI, OOIIME CO CBONCTBAMH
MUHEpaIbHBIX KUCIOT. Jl0Ka3aTeabCTBO HEMPEEIbHOTO XapakTepa
JKUJIKOTO kKupa. B3anmmopaeicTBue TIIOKO3bI M €Caxapo3bl C
ruapokcuaoM meau (I1). KauectBennas peakiius Ha Kpaxmain

KonTpoJbHbIe padoThl

Konrponsnas pabora Ne 5. Kucnopoaconep:kaiye opraHuuecKue 1 [IpoBepka 3HaHMI IO IPOHEHHON TEME.
COEJIMHEHUS
BueaynuTopHasi camocTosiTeIbHasA padoTa: 4
[IpoBenenune CaMOCTOSATEJIBHOTO MIOUCKA
Hanucanne cooOmenust «lIpumeHeHne CcOUpTOB B pa3iIMYHBIX 1 .
XUMHUYECKOH HWHGpOpMallUd C HUCIOJIb30BaHUEM
00J1aCTSAX MPOMBIIIIICHHOCTH
. pPa3IUYHBIX  HCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
3aprcoBKa MOJIeIeil MOJIEKYJIbl METaHOJIa, 3TaHOJIa 1 .
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
CocraBnenne cxeMbl «OCHOBHBIE NPOAYKTHI KOKCOXMMHYECKOIO
Wurepnera). Mcnonbp3oBaHue  KOMITBIOTEPHBIX
MIPOU3BOJICTBAY 1 2
o TEXHOJNIOTUH  [uii  O0paboOTKM M mepenadyu
3anuch MO MEXAYHapOAHONW HOMEHKJIAType Ha3BaHUS allbJIETHIOB .
. XUMHYECKON MH(pOpMallu U €€ MPEJCTaBICHUS B
IPEBpALLCHUs] PEAKIIUH TI0 TETPaIu. 1

3anonaenne Tabnuiel «Knaccudukamms yrieBogaoBy

pa3nuyHbIX (hopMax
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HOIIFOTOBKa MPE3CHTANU 110 TCMC: «HpI/IMeHCHI/IC TJIFOKO3BI»

Tema 2. 4.
A3oTocoaep:xanue
opraHuyeckKue
coeTUHEeHUsI.
IMoammepsI

Conep:xkaHue yueOHOTro MaTepHaJia 13
1. AMUHBI. AMUHOKHCIIOTBI
2. benku. HykienHOBBIE KHUCIIOT.
3. benku u nonucaxapubsl Kak OHOMOIMMEPHI
XapakTepucTuka  aHWIWHA, AMUHOKHUCIIOT,
4. ITnactmaccsl.
. 0ENKOB,  HCKYCCTBEHHBIX M  CHHTETHYECKHX
5. IlomyyeHue MOJUMEPOB  pEAKUMUEHd  MOJUMEpPU3ALMH U
BOJIOKOH, Kay4yKOB, IUIACTMACC
MIOJIMKOHICHCAIIUU
6. BosiokHa, ux knaccudukanus. [lomydeHre BOJIOKOH.
7. OTaenpHbIe NPEICTABUTEIN XUMUYECKUX BOJIOKOH.
JlabopaTropHblie ONBITHI
PactBopenue GenkoB B Boje. OOHapykeHUE OEIKOB B MOJIOKE U B
MsicHOM OynboHe. [leHaTypammsi pacTBopa Oelka KypHHOTO sl
CIIUPTOM, PACTBOPAMM COJIEH TSKEJBIX METAJJIOB U IIPU HArpeBaHUU
I[IpakTuyeckne 3aHATHA BoinonHeHne XMMHMYECKOTO JKCIEPUMEHTa B
[Tpaktuueckas pabora Ne 5. Pemienne skcrepuMeHTANbHbBIX 3a7a4 2 MOJIHOM COOTBETCTBHH C MpaBUIaMU 0€30MaCHOCTH.
Ha UJICHTU(UKAIUIO OPTaHUYECKUX COCTUHEHUH. Habumonenue, ¢uxcanus u onucaHue pe3yabTaToB
[TpakTnueckas paborta Ne 6. PacrioznaBanue miactmacc v BOJIOKOH. IIPOBEICHHOT'0 3KCIIEPUMEHTA
N N .. IIpoBepka 3HaHWI, YMEHUI U HaBBIKOB IO BCEMY
Koppekuus 3nanuii crynentos. JuddepeHuripoBaHHblii 3a4ET 2
KYpCy XUMUH.
BHeaynuTopHas camocTosiTe/ibHasA padoTa: 7 [IpoBenenue CaMOCTOSITEIBHOTO MOKCKa
[TonroroBka coobmenuid mo temam «OtkpeiTus H.H. 3umunay, 1 XUMHYECKOH HH(OpMalMM C UCHOIb30BAHUEM
«O0nacTu NpUMEHEHMSI AaHUIIMHA pa3IUYHBIX ~ MCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
[loaroToBka mpe3eHTAMH MO TeMme: «JHepreTudeckas LEeHHOCTh 1 U3JIaHUI, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
OenKoB» 2 WNurepnera). HMcnonbp3oBaHue  KOMITBIOTEPHBIX
3anonHeHue Ta0IHIbl «XapaKTepUCTHKA TPEX CTPYKTYp OETKOBBIX TEXHOJOTHH 1  o0paloTKM | Mepeaayu
MOJIEKYJD» 1 XUMHYECKON MH(OpMalluu U €€ NPEJCTaBICHUS B
3anonaenue Tabnuisl «Knaccudukarys BOTOKOH» 2 pa3nu4HbBIX (hopmax

CocraBlicHHE U OITUCAHUE CXEMBI: «(DOpMI/IPOBaHI/Ie BOJIOKOH».

VYcTaHOBKa 3aBUCUMOCTH MEXIY KauyeCTBEHHOMU
U KOJUYECTBEHHON CTOPOHAMH  XMMHYECKHUX
00BEKTOB U MPOLECCOB. PeleHne pacueTHbIX 3a/1a4
10 XMMUYECKUM (OopMysIaM U YPaBHEHUSIM

29




9. IlepevyeHb J1aOOPATOPHBIX, MPAKTHYECKUX U IPYTUX BUIOB padoT

INEPEYEHDb
NPaKTHYECKUX PpadoT
KoJu-Bo pabor: 5
KoJu-Bo 4acoB: 5

Ne Ha3Banue npakTu4deckoi padornl Koua-Bo
Ne mi/p
TeMBbI 4acos
Paznen 1. OPTAHUYECKAS XUMUSA
No 1 1.4 IpakTnyeckas padora Ne 1. [Ipuroroiienue pacTBopa 3aJlaHHOMN 1
KOHIICHTpaIlUU
Noe 2 17 IIpakTuyeckasi padora Ne 2. [lonydenue, coOMpaHue 1 paclio3HaBaHUE 1
ra3oB
No 3 1.7. | IpakTuueckas padora Ne 3. Pemenue skciepuMeHTAIBHBIX 33124 1
2. OBIAA U HEOPTAHUYECKASA XUMUSA
Noe 4 24 IIpakTuyeckas padora Ne 4. PenieHue 3KClIepUMEHTAIbHbIX 33/1a4 Ha 1
- " | nIeHTU(HKAINIO OPTAHUYECKUX COCTMHEHUN
No 5 2. 4. | llpakTnuyeckas pabora Ne 5. Pacnio3HaBaHue MacTMacc M BOJIOKOH 1
IlepeyeHb KOHTPOJIBHBIX PadoOT
Koa-Bo padot 6
Kos-Bo 4acoB 6
Ne Ne . Koxa-Bo
TeMBbI Ha3Banue KOHTPOJIbHOI PadoTHI
K/p 4yacosB
Nel KonTpoJsbsnasi pabora Ne 1. BXxogH0# KOHTPOJIb 1
KonTpoubnas padora Ne 2. [lepuonnueckasi cucTeMa XUuMHYECKHX
No 2 1.2 1
aneMeHToB J.1. MenneneeBa. CtpoeHue atoma
No 3 1.5. | Kourpoabnas padora Ne 3. Kinaccudukarus Beniects 1
Ne 4 1.6. | KourpoubHas padora Ne 4. XuMHUECKUE PEAKITHH 1
Ne5 23 KonTpoasnas padora Ne S. Kucinopoacoaepkaiine opraHndecKue 1
COEIMHEHUS
Neb6 24 KonTpoubnas padora Ne6. [lnddepeHinpoBaHHbIN 3a4ET 1
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10. Y4yeOHO-MeTOAMYECKOE U MATEPHAJIBLHO-TEXHUYECKOI0 o0ecrneyeHmne

JUist ocBOEHUs MporpamMMmbl y4eOHON AUCHUIUIMHBI «XUMUS» HMEETCS y4eOHBIH
kaOuHer ¢ JabopaHTCKOM KoMHarod. Ilomemienne kaOuHeTa YIOBJIETBOPSIET
TpeboBaHusiM CaHUTAPHO-’MUAEMHUONIOTHYECKUX NpaBuid U HopMmaTuBOB (CaunlluH 2.4.2
Ne 178-02) m  ocHamieHO THINOBBIM OOOpPYJOBAHMEM, YKA3aHHBIM B HACTOSAILIUX
TpeOOBaHUAX, B TOM YHCIIE CHEUUAIU3UPOBAHHON Y4eOHOW MeOEenpl0 U CpeacTBaMu
oOyueHusi, JOCTaTOUHBIMM JJI BBIIIOJIHEHUS TPEOOBAaHMH K YPOBHIO IIOJTOTOBKH
CTY/JICHTOB.

B kaOuHeTe nmeercs MyJIbTUMEIUHHOE 000PYIOBaHHE, IOCPEACTBOM KOTOPOIO

YYaCTHUKH 00pa30BaTEIbHOrO IpOLEccCa MOTYT MPOCMATpUBAaTh BU3YAJIbHYIO
MH(POPMAIUIO IO XUMHH, CO3/]aBaTh IPE3EHTAlUH, BUIeOMAaTEpUabl U T. I1.

B cocraB y4eOHO-METOAMYECKOIO U MAaTepUaIbHO-TEXHUYECKOTO OCHAIICHMUS
KaOuHeTa

XUMUU BXOJIAT:

* MHOTO(YHKIIMOHAIbHBIA KOMILJIEKC MPENO0IaBaTels;

* HaTypaJibHble OOBEKTBI, MOJIEIU, MNpPUOOpPbl MU HAOOPHI A IOCTAHOBKHU
JEMOHCTPALIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;

* [IEYATHBIE U 3KPAHHO-3BYKOBBIE CPEACTBA OOYUCHMUS;

* CPEICTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

* PEaKTHBBI;

* IEPEYHU OCHOBHOM U JIOTIOJIHUTENBHON YUEOHOM JIUTEpaTyphl;

* BCIIOMOTaTeNbHOE 000PYI0BaHUE U UHCTPYKIINH;

* OnOMMOTEeYHBIN (HOHI.
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11. Ciucok jiuTepaTypsbl AJI51 CTYAEHTOB W MpenoaaBaTesis

Cnucok JuTepaTypsbl AJsl CTYJI€HTOB

1. O.C. T'abpuenssn  Xumusi st npodeccuil U CrenraIbHOCTEN €CTECTBEHHO-HAYYHOTO
npoduis: y4eOHUK IS CTYA. yUpexIeHui cpea. nmpod. oobpazoBanus. — M., 2017.
2. 'abpuensa O. C., OctpoymoB U. I'., Cmankos C. A., JlopopeeBa H.M. IlpakTukym:
yae0. mocodue I CTyA. yapexaeHui cpe. npod. oopazoBanms. — M., 2017.
3. T'abpuensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumusi: mocoOue AJisi MOATOTOBKU
k EI'3: yuel. mocobue ass crya. yupexaeHuit cpen. npod. oopazosanus. — M., 2017.
4. Tabpuensu O. C., JIsicoBa I'. I'. Xumus. Tectsl, 3a1aun u ynpaxkHenus: yue0. mocooue
JUTSL CTYI. YIPEXKJICHHM cpen. pod. obpasoBanus. — M., 2017.
5. Epoxun 1O. M., KoBasea WM. b. Xumwusa nna mpodeccuit U crnenuaibHOCTEH
TEXHUYECKOTO M E€CTECTBEHHO-HAYyYHOTro mpoduiel: Y4eOHUK IJisi CTYH. YUpexICHUN
cpen. npod. obpazoBanus. —M., 2017.
6. Epoxun 0. M. Xumus: 3agaun u ynpakHeHus: y4e0. mocoOue Uit CTy. YUpeKICHHUHI
cpen. npod. obpazoBanus. — M., 2017.
7. Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHMl MO XMMHH: y4yed. mocobue il CTyH.
yupexaeHuil cpel. npod. odpazosanus. — M., 2017.

Cnmcok JuTepatypsl IJIf IpenogaBareJsiei
1. OO0 oOpazoBanuu B Poccuiickoit @enepaunu: gpeaep. 3akoH ot 29.12. 2012 Ne 273-D3
(B pen. ®enepanbubix 3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Neo 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014
No 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeCeHHbIMU DeiepaabHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, c u3m. ot 19.12.2016.)
2. llpuxa3 MwunuctepctBa obpazoBanusi u Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (PefepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIapTa CPEIHErO
(ToJtHOT0) 00IIIEr0 00Pa30BAHUSY.
3. Tlpukaz3 MunuctepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH n3meHeHuil B [Ipuka3z MunucrtepctBa oopazoBanus u Hayku PO ot 17.05.2012
No 413 «O6 yrtBepxaeHun ¢eaepaibHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHAapTa CpeaHero (MOJIHOro) 00Iero 00pa3oBaHUs.
4. Tlpuka3z MunuctepctBa oOpa3zoBanusa u Hayku P ot 31 pexabps 2015 r. N 1578 "O
BHECCHHHM W3MCHECHMH B (penepanbHbIi TOCYJAapCTBEHHBIM 00pa3oBaTeNbHBIN CTaHAAPT
cpenHero oOmiero ooOpa3oBaHusi, YTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoit @eaepannu ot 17 mas 2012 r. N413"
5. Ilucemo JlemaprameHTa rocylapCTBEHHON MOJUTUKH B chepe MOATOTOBKU pabodmMx
kaapoB u JII1O MwunobOpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexkomenmaiuu 1o
OpraHW3allMi TOJYYEHHUs CpEeAHero oO0mero oOpa3oBaHuWs B TpelneiaXx OCBOCHUS
o0Opa3oBaTeNnbHBIX MPOTpaMM CpeIHero NpodeccHoHaTbHOTO oO0Opa3oBaHuUs Ha 0ase
OCHOBHOI'0 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJIAPTOB M MOJydYaeMOW MPOPECCUU WM CHEIUATbHOCTA CPEAHETO
npodeccroHaIbHOTO 00Pa30BAHUS.
6. Tlaopuensn O. C., JlsicoBa I'. I'. Xumus: kHura 115 mperojaBatelis: y4e0.-MeTo/I.
rmocooue. —M., 2012.
7. CnangkoB u ap. Xumus ais npodeccuil u crnenraribHOCTEd TEXHUYECKOro Mpoguis
(3;mekTpoHHOE npuioxkenue). — M.,2017
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HNuTepHeT-pecypcebl
. pvg. mk. ru (omummuana «Ilokopu BopoObeBsI TOPED).
. hemi. wallst. ru (OOpa3oBaTenbHBIN CAUT JJIS MIKOJLHUKOB « XUMHUS ).
. alhimikov. net (O6pa3oBaTeNbHBIN CANT AJIS MTKOJIHLHUKOB).
. chem. msu. su (OnekTpoHHas OMOIMOTEKA 10 XUMHH ).
. enauki. ru (MHTEpHET-U3AaHue I yuuTeneil «k EcTecTBeHHbIE HAYKIY ).
. 1september. ru (meToauueckas razera «llepBoe ceHTAOPs»).
. hvsh. ru (xypHan «XuMHS B IIIKOJIEY ).
. hij. ru CxkypHan « XuMuUs U KU3HBY).
. chemistry-chemists. com (371€KTpOHHBIH KypHAT « XUMHKH U XUMUSD).
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Ipuniaoxenue Nel

XapaKTepHCTHKa OCHOBHBIX BUJ10B JI€ATC/IBHOCTH CTYACHTOB

Conep:xxanue
o0yueHust

XapaRTepnchca OCHOBHBIX BUI0OB I1€ATECJIBHOCTH CTYICHTOB

Baxkueiimmne
XHMHYEeCKHe
MOHATHUSA

YMeHue [naBaTh OMpefesieHue M ONepUpoBaTh CIEAYIOUIMMH XHUMHUYECKUMU
MOHSATUSMU: BEIIECTBO. XHUMHUYECKUN 3JeMEeHT, aroM. Monekyna. OTHOCHUTENbHAs
aTOMHAas U MOJIEKYJsipHas MacChl, MOH, aJUIOTPOMHUs, U30TONbI, XUMHUYECKas CBSI3b,
AJNEKTPOOTPHUIATEIIBHOCTD, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIA ~ 00BEM  ra3000pa3HBIX  BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJICKYJIIPHOTO  CTPOEHHUS,  pPAaCTBOPBI,  JJIEKTPOJIUT U  HEDJIEKTPOJIHUT,
ANEKTPOIUTUYECKAS JUCCOLUAIUS, OKUCIIUTENb M BOCCTAHOBUTEIb, TEIUIOBOM A deKT
peaklMi, CKOPOCTh XHUMHUYECKOW PEaKIMU KaTalu3, XUMHUYECKOE paBHOBECHE,
YIIEpOAHBIN cKeneT, GyHKIIMOHATbHAs TPYIa, U30MEPHs, TOMOJIOTHSI.

OcHoBHBIE
3aKOHBI XHMHUH

DopMyIHpPOBaHUE 3aKOHOB COXPAHEHUSI MACChl BEIIECTB W IMOCTOSHCTBA COCTaBa
BEILECTB. YCTAaHOBKA NPUYMHHO- CIEIACTBEHHOM CBS3M MEXIY COJEpKaHUEM ITHX
3aKOHOB M HAamUCAaHWEM XUMHUYECKMX (opMyn U ypaBHEHHH. YCTaHOBKa
SBOJIIOIIMOHHOM  CYIIHOCTH MEHJIEJIEeBCKOW U COBPEMEHHOW  (OopMyITUPOBOK
nepuoandeckoro 3akona J[.M. MenneneeBa. OObscHeHHWE (PU3NYECKOTO CMBICIIA
CUMBOJIMKH TEPUOAMYECKON Tabiuibl Xxumuueckux siemeHtoB J[.M. Menpaeneena
(HOMEpOB 3JIeMEHTa, MepUoia, TPYIIbl) U YCTAHOBKA TPUYMHHO-CIICJICTBEHHON CBSI3U
MEXIY CTPOEHHUEM aToOMa U 3aKOHOMEPHOCTAMM W3MEHEHHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MMH BEIIECTB B IEPUOAAX U Ipynnax. XapakTEpUCTUKA 3JIEMEHTOB
MaJbIX U OONBIIMX MEPUOIOB MO MX IMOJIOKEHHUIO B mepuoanyeckoit cucreme J[.U.
Menpeneena.

OcHoBHBIE
TEOPUH XUMMHU

YcraHOBKa 3aBUCHUMOCTH CBOWMCTB XMMHYECKHMX JJIEMEHTOB OT CTPOEHHsS aTOMOB
0o0pa3ylomux HUX XUMHUYECKHX JJIEMEHTOB. XapaKTepUCTHKA BaXHEWIIMX THUIIOB
XMMHUYECKHX CBSA3€H U OTHOCUTENIBHOCTH 3TOH THIoN0ruu. OObsICHEHUE 3aBUCUMOCTH
CBOMCTB BEIIECTB O HX COCTaBa M CTPOCHHS KPUCTAUIMYECKHX PEIIETOK.
DopMyIMpPOBKa OCHOBHBIX IOJIOKEHUM TEOPUU IIEKTPOJIUTUYECKON IUCCOLUALUU U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX
coenuHeHU. POPMyYIUPOBKA OCHOBHBIX ITOJIOKEHUM TEOPUH XMMUYECKOTO CTPOCHUS
OPraHWYECKUX COCAVNHEHUN W XapaKTEpUCTHUKA B CBETE€ 3TOM TEOPUH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHUM.

Bakneiimme
BeIeCcTBa "
MaTepHuaJIbl

XapakTepuCTUKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJYYEHUS M MPUMECHEHUS
BOKHEMIIMX METAUIOB M HMX COCAUMHEHUM. XapaKTepUCTHKA COCTaBa, CTPOCHHS,
CBOMCTB, MIPUMEHEHUSI BAXXHEUIIINX HEMETAJUIOB U UX COCIMHEHUN. XapaKTEepPUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB, IPUMEHEHHSI BAKHEMIIMX KJIACCOB YIII€BOJIOPOJIOB U UX
HanOoJiee 3HAYMMBIX B HAPOJHOM XO3SMCTBE TpEICTABUTENEH. AHaTOTUYHAs
XapaKTEPUCTUKA BAXHEWIINX NPEACTABUTENIEH JPYIrUX KIAcCOB  OPraHUYECKHX
COEIMHEHUI: METAaHOJIa U ATaHOJa, CIOXKHBIX A(PUPOB U KHUPOB, MbLI, aJbJAECTUIOB,
KETOHOB, KAPOOHOBBIX KHUCIIOT, YTJIEBOJOB, aMHHOKHCIIOT, OEITKOB, HCKYCCTBEHHBIX U
CHHTETUYECKHNX BOJIOKOH, KAY4YKOB U IIJIACTMACC.

XuMHYEeCKH
SI3LIK U
CHUMBOJINKA

Hcnonb3oBanue B y4yeOHOM U TNpo(hecCHOHAIBHOW JAEATENIbHOCTH XHUMHUYECKHX
TEPMHUHOB M CUMBOJMKNA. Ha3BaHMe H3y4EeHHBIX BEIIECTB IO TPHUBUAIBHOM WIH
MEXIYHAPOJAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTaBA TUX COCAUHEHUN C IIOMOIIBIO
XUMHUecKuX Qopmyin. OTpakeHue XMMHUYECKHX IMPOILIECCOB C MOMOIIbIO YpaBHEHUMN
XUMUYECKUX PEAKLIUM.

XumMHuuyecKue
peakuumn

OOpsicHeHHE CYIIHOCTH XHMHMYECKHX IMporeccoB. Kiaccuduxanus XUMHYECKHX
peakuui MO PA3NMYHBIM IPU3HAKAM, YHCIYy M COCTaBy IPOAYKTOB M PEarcHTOB,
TeroBoMy 3¢ (deKTy, HampaBieHHIO, (a3e, HAIMYMIO KaTaau3aropa, HU3MEHEHHUIO
CTENIEHU OKMCICHHS 3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA. YCTAHOBKA IPU3HAKOB
00IIero ¥ pa3IMyHOrO B THUIOJOTUU PEAKUUH JJIsI HEOPraHUYEeCKON U OpraHnYecKoi
xumud. Knaccudukanuss BemectB M IPOIECCOB € TOYKHM 3PEHUS OKUCIICHUS -
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BoCCTaHOBJIEHMs. (CoCTaBlI€HHE YypaBHEHUH peakUuid C IOMOIIBI0  METoJa
3JIEKTPOHHOrO 6anaHca. OOBACHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuy U
MOJIOKEHHUS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB.

BrImonnenrne XMMHYECKOTO OKCIIEPUMEHTA B IIOJTHOM COOTBCTCTBHU C IIpaBUJIaMHU

XuMHu4ecKHii ..
Oe3omacHocTn. HabOmronenue, Qukcanus u ommcaHue pe3yinbTaTOB MPOBEASHHOTO
IKCNEPUMEHT
SKCIIEPUMEHTA.
[IpoBeneHne  CaMOCTOSITENIBHOTO — MMOWCKA ~ XUMHUYECKOW  MHpOpMAIMH  C
XM eCKasT WCIIOJIb30BAHUEM  Pa3lIMYHBIX  HMCTOYHUKOB  (HAYyYHO-TIOMYJSPHBIX  W3JIaHHM,
unGopManus KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEepHeTa). Mcmonp30BaHNEe KOMITBIOTEPHBIX
pMan TEXHOJIOTHH 11  o0pabOTKM H TIepefayn XUMHYeCKoH wuHpopMmaruu u e
MIPEJICTABJICHHS B Pa3JIMYHBIX (hOpMax.
Pacuér mo " o
HMAECKIM YcraHoBKa 3aBUCHUMOCTH MEXKJY KA4€CTBEHHOM M KOJMYECTBEHHOW CTOPOHAMHU
(bopmy:1am i XUMHUYECKHX OOBEKTOB M MPOIECCOB. PemeHne pacu€THBIX 3a1ad M0 XUMHUYECKHM
pMy dbopMysiaM U ypaBHEHHSIM.
YPABHEHUSIM
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IIpunoxenne Ne 2

Komnuiekr 3amaHuii A8 NpoBeJeHHs 3K3aMeHa, KOMIUIEKT 3aJaHUi s
npoBefeHus 1HpGepeHIHPOBAHHOTO 324€eTA

MunuctepctBo obpazoBanust KpacHosipckoro kpas
KpaeBoe rocynapcrBeHHOe 010pKeTHOE TpodhecCHOHAIBHOe
o0pa3oBarenbHOE yUpeKIeHHEe
«KaHckuil TeXHUKYM OTpPaciIeBBIX TEXHOJIOTUN U CETCKOTO XO035IHCTBaY

PACCMOTPEH VYTBEPXJIEH

Ha 3acelaHK METOIMHYECKOH KOMHCCHH W.o. 3amectutenf nupekropa no YP
[TpoTokon Ne 5 ﬁy

ot «11» utons 2021 r. / O.A. Peitarapar

« o7 »%//'0/ 2021 r.
v%rw/ FO. A. Acradresa
/

Komrutekt 3amaHuii A7 IPOBENEHUS
nuddepeHIInPOBAaHHOTO 3a4ETa
10 JTUCLUIUTMHE XUMHUS

Paszpaborana: FOcykesuy 1O.b.

r. Kanck,
2021 r.
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NHcTpyKuusl 10 BHINOJIHEHHIO Pa00ThI

HuddepeHunpoBaHHbii 3a4€T MPOBOAUTCS B (OpME HTOTOBOM KOHTPOJIHHOU
paboThl. 3amaHus, KOHTPOJHMPYIOIIME CTENEeHb OBIAJCHUS 3HAHUSIMH U YMEHHUSIMH,
OXBAaThIBAIOT HAWOOJIEE CYIIECTBEHHBIE BOMNPOCHI COACpX)AHUS Kypca XUMHU U
IPOBEPSIIOT CPOPMHUPOBAHHOCTD Y CTYJEHTOB HAyYHOTO MHUPOBO33PECHUS U XUMHUYCCKYIO
KOMIIETCHTHOCTb.
Ha BbIMOTHEHHE KOHTPOJIBHON pabOThI 10 XUMUHU OTBOAUTCS 45 MuHYT. PaboTa cocrout
U3 JABYX YacTel BKIoYaromumx 25 3agannii. [IpemycMoTpeHo aBa BapuaHTa pabOTHI.
MakcuMalibHOE KOJIMUECTBO OAIJIOB 32 KOHTPOJIbHYIO padoTy — 25.

ITAaJIOH OTBETOB

KpuTtepun o1ieHKH TeCTOBOIO 3aJaHNS:

5 (otimmunO) — 91-100% mpaBUIBLHBIX OTBETOB,

4 (xoporio) — 81-90% mpaBUIBHBIX OTBETOB,

3 (ynoBiaeTBopuTeiabHO) — 71-80% mpaBUiIbHBIX OTBETOB,

2 (HeynoByeTBoOpuTeNbHO) — 70% 1 MeHee MpaBUIbLHBIX OTBETOB
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JAu¢ppepeHuMpoBaAHHBIN 324ET

BAPUAHT 1
1. Peaxuus Bomopoza ¢ okcuaoM meau (I1) oTHocHTCS K peakiusam
1) coenuHenus 2) 3aMeIICHUS 3) oOMeHa 4) pa3noxXeHHs
2. AMMHaKy COOTBETCTBYET XHUMHUYECKasi GopMyIia
1) NO 2) NH; 3) CH, 4) CO
3. O6beM kucnopoza (Mpu H. y.), HEOOXOTUMBIH 1Jisi OKUCIEHUS 6,4 T Cephl:
111,27 2)5,6n 3)2,24 7 4)4,48 n

4. TIpocTsie BemecTBa: caxka, 030H, rpaduT, KUCIOPOI, aamas, KpacHsIil ¢pocdop. Uucio
XUMUYECKUX JIEMEHTOB, BXOJIAIINX B COCTAB 3TUX BEIIECTB, PABHO

1) 6 2) 3 3)4 4)5

5. KapOoHat KanbLys HEJlb3s MOJIYYUTh, €CJIM CMENIaTh BOJHBINA pacTBOP

1) xnopuaa Kanblys U YIJIEKUCIIBINA ra3

2) okcHia KaJbLius U KapOOHAT HATPUA

3) ruApoKcH/ia Kalblys U KapOOHAT KaIus

4) xnopuaa KajabIus U KapOOHAT HATPUS

6. CokpallleHHOe HOHHOe ypaBHeHue 2H" + SiOs% = H,Si0; COOTBETCTBYET PEAKLIMH
MEXITY

1) SiO,uNaO

2) N&zSiO3I/Ica(N03)2

3) Na,SiOsuHC1

4) KOH u SiO,

7. Cpenu xumuueckux smemeHToB Si, P, S, Cl Oonee sipko cBoOiCTBa HemeTasia
BBIPAKCHBI Y:

1) xpemuus 2) ¢ocdopa 3) cepnl 4) xmopa
8. ATOMBI DJIEMEHTOB, UMEIOIIHME OJMHAKOBOE YHCIIO BaJICHTHBIX AJICKTPOHOB,
PacToI0KEHBI
1) B onHOM 2) B O7HOM 3) B omHOM Tiepuosie  4) 1o IMaroHaau
rpymnme MOJTPYIIIIe

9. B okcumax aeMeHTOB TpeThero nepuoja nepuoanyeckon cuctemsl Na,O, MgO,
Al,O3, SiO,, P,0Os5, SO3, Cl,0; B meproze ciaeBa HampaBo
1) ocHOBHBIE CBOMCTBA BO3PACTAIOT 3) KUCJIOTHBIE CBOMCTBA yCUIMBAIOTCS
2) OCHOBHbIE CBOMCTBA O0CabEeBaIOT 4) KMCIIOTHBIE CBOMCTBA YMEHBIIIAOTCS

10. Pa3pyuienne XuMUYECKON CBSI3H — 3TO MPOLIECC, KOTOPBIN .

1) conpoBoXkaaeTcs BbIIEICHUEM SHEPTUU

2) NPOUCXOAUT CAMOIIPOU3BOJIBHO B M30JIUPOBAHHBIX CUCTEMAX

3) TpeOyeT 3aTpatThl IHEPTUU

4) MOXET MPOUCXOUTH TOJILKO MO/ IeUCTBUEM CBETA

11. BemectBa, hopmynsl kotopsix RbF, HF, F,, oOpa3oBanbl XMMHUYECKHMMHU CBSA3SIMU

COOTBETCTBEHHO

1) KOBanEeHTHON HEMOISPHOI, KOBAJICHTHOW MOJISIPHOM, HOHHOM

2) MIOHHOM, KOBAJIEHTHOMN HEMOISPHOM, KOBaJIEHTHOM MOJISIPHOM

3) NOHHOM, KOBAJIECHTHOM MOJISIPHOM, KOBAJICHTHON HEMOJIIPHOM

4) KOBaJIGHTHOM MOJSIPHOM, HOHHOM, KOBaJIEHTHOM HEMOJSPHOM

12. NoHHYIO KPUCTAIUIMYECKYIO PEIIETKY NMEET

1) dbropun Hatpus

2) Boja
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3) amroOMUHUM

4) anmaz

13. ATOM IIeI0YHOr0 MeTaia, KOTOPhIi 00pa3yeT MOH, MMEIOIINA AIEKTPOHHYIO
xoupurypauuo 15°2s°2p°®3s?3p° — sto

1) pyouamit 2) Kajaui 3) HaTpuii 4) natuii
14. ®opmyna OpPraHMYECKOrO BEIIECTBA:
1) CO, 2) CHy 3) H,CO4 4) CS;
15. ®opmyna yriaeogopoaa
1) H,CO4 2) CH3;0H 3) C;Hy 4) (C¢Hyo0s5) 16.

CrpykrypHas popmyia MeTaHa

H—C——H
1) CH,4 2) CHs;-H 3) H-CH,-H 4) ||4
17 Monekyna, coaepxaiiuasi ABOMHYIO YIiIepO-yIJIEPOIHYIO CBSI3b
1) CHy 2)C,Hy 3) C,Hg 4) CH3;COOH

18 ®opmyia BemecTsa, MOMaJaHue KOTOPOr0 B OPraHU3M JaXe B HE3HAYUTEIbHBIX
KOJIMYECTBAX OYEHb OMACHO

1) CH;0H 2) CH;COOH 3) H,CO4 3) C17H3s00H

19. BemecTBo, KOTOpOE MPEACTABISAET COO0M BA3KYIO CIIAJIKOBATYIO KUJKOCTb

1) CH;COOH 2) CH;0H 3) C17H3sCOOH 4) CH,OH-CHOH-
CH,OH

20.BemiecTBo, KOTOPOE MIMPOKO MPUMEHSIOT KaK MUIIEBYIO J0OAaBKY

1) CH;0H 2) C,H, 3) CH;COOH 4) C17H3sCOOH

21. Jlns moay4yeHust Mblia MOXKET OBbITh MCIIOJIb30BAaHO BEILIECTBO, (POpMysa KOTOPOro
1) C17H3sCOOH 2) CH;0H 3) C;Hy 4) C,HsOH

22. HanbGomnee kanopuiHBIA KOMIIOHEHT TTHIITH

1) >xupb1 2) Oenku 3) yriieBobl 4) BUTAMUHBI

23. BelecTBo, KOTOPOE HE COAECPKUT a30T

1) ammuax 2) uesmono3a 3) 6enok 4) HUTpaT HATpPHUS

24. BeliecTBo, HarpeBaHue KOTOPOTo0 MOXKET IPUBECTH K HEOOPATUMOM JIeHaTypaluu
1) 6enku 2) Xupbl 3) yraeBoasl

4) yrieBogopOIb
25. BemectBo, MaccoBasi 07151 BOAOPO/ia B KOTOPOM HanOOJIbIast
1) CH,4 2) C,Hy 3) C,Hs 3) CH;0H
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JuddepeHunpoBaHHbIN 3a4ET

BAPHUAHT 2
1. AMMHaK MOXHO HOJIYYUTh IIPU B3aUMOJECHCTBUI
1) (N H4)ZSO4 151 Ca(OH)z
2) N u O
3) NH,C1 u AgNO3
4) (NH4)ZSO4 151 BaCIz
2. YpaBHEHHE peakIuy MeIu ¢ pa30aBICHHON a30THON KUCIOTOMN
1) 3Cu + 8HNO; = 3Cu(NOs), + 2NOT + 4H,0
2) Cu + 4HNO; = Cu(NO;), + 2NO,T + 2H,0
3) Cu+ 2HNO; = CU(N03)2 + H,
4) peakiusi HEBO3MOXKHA, MOCKOJBKY B DSy AKTUBHOCTH METAJJIOB MEAb HAXOJUTCS
npaBee BOAOPO/a.
3. ®opmymna 6enoro pocdopa
)P 2) P, 3)P, 4) Pg
4. Cosb, pacTBOpUMAs B PACTBOPE COJISTHOM KUCIIOTHI
l)docdar kanbiuss  2)cynbdar 6apust  3)xsopuja cepedpa  4) Hoauna cepedpa
5. YrapHsIM ra3zoM Ha3bIBarOT
1) oxcun yriepoaa (IV) 2) okcun cepsi (Il) 3) okcun yranepona (11) 4) oxcun
azora (1)
6. Peaxrust mexy pactBopamu Na,SiOz; 1 HNO;
1) HeTpanuzanun
2) KaTamuTh4YecKas
3) OKUCIUTENBHO-BOCCTAHOBUTEIbHAS
4) nHeobpaTtumas
7. Haubounee ApKo MeTaNIMYECKHE CBOMCTBA BBIPAXKEHBI Y
1) nutus
2) xanus
3) HaTpus
4) pyOunus
8. ATombl a3ota u ¢hochopa UMEIOT
1) oquHaKOBOE YKCIIO AIEKTPOHHBIX CIIOEB
2) OAMHAKOBOE YHCJIO 3JIEKTPOHOB BHEIIHETO AIEKTPOHHOTO CJOS
3) OAMHAKOBOE YKCIIO TPOTOHOB B SIAPE
4) oIMHAKOBBIE PaANYChl
9. UYeTthipe 37EKTPOHA HA BHEUTHEM SHEPIETUYECKOM YPOBHE UMEET aTOM
1) renus
2) Gepuius
3) yriiepoaa
4) xucnopojia
10. O6pazoBaHue XUMHUECKOU CBSI3U — 3TO MPOLIECC, KOTOPHIH .
1) conpoBoXxaaeTCs BbIICIEHUEM SHEPTUU
2) NPOUCXOAUT CAMOIIPOU3BOJIBHO B M30JIMPOBAHHBIX CUCTEMAX
3) TpebyeT 3aTpaThl JHEPTUH
4) MOXET NPOUCXOIUTH TOJBKO MO IEHCTBHEM CBETA
11. KoBaneHTHOW HEMOISPHON CBSI3bI0 00Pa30BaHbI BCE MOJICKYJIbI BEIIECTB B PSIY:
1) O3, Np, Hp, Oy
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2) Oy, O3, CO, NH;

3) NH3, CO, CO,, H,0O

4) H,0, Oy, N, H,

12. Kpucrammueckas pemieTka TBepaoro okcuaa yriaepoaa (1V) CO,

1) nonHas 2) aToMHas 3) MoJeKyJIsapHast 4) MeTayuIMdecKas

13. AToM rajoresa, KOTOpbIi 00pa3yeT HOH, MMEIOIIUHI IEKTPOHHYIO KOH(PHUTYPALIUIO
15%25%2p®3s%3p°, — 910

1) ¢Top 2) xJ0p 3) 6pom 4) o

14. ®opmyna HEOPraHUYECKOTO BELLIECTBA

1) CH;0H 2) CHy 3) H,COg3 4) CH;COOH

15. ®opMyna KUCIOTHI

1) CH;0H 2) C,HsOH 3) CH,4 4) CH;COOH

16. MeTtaH - rinaBHBIM COCTABHOM KOMITOHEHT

1) Heptu 2) NpuUpOJHOrO rasza 3) MUHEpaIbHOU BOJIBI 4) OGensuHa
17. Kakast 3 npuBEeIEHHBIX HUKE MOJIEKYJI COAEP/KUT 6 KOBAJICHTHBIX CBS3EU?

1) CHy 2) C,Hy 3) C,Hs 4) CH;0H

18. BGIHGCTBO, KOTOPOC IIPpH KOMHATHOM TCMIICPATYpPC U OOBLIYHOM JaBJICHHUU SABJIACTCA
KHNIKOCTBIO

1) CH,4 2) C,Hy 3) CH;0H 4) C17H3sCOOH

19. BemecTBO, KOTOPOE MOXKET OBITH MOJIYYEHO MIPHU TUIPOTIU3E KUPa

1) ykcycHast Kuciiota  2) METaHOJ 3) sTrieH 4) rmuuepuH

20. BemecTBo, KOTOPOE pearupyeT ¢ THIAPOKCHIOM HATPUS

1) C;H,4 2) C,HsOH 3) CH;COOH 4) CH;0H

21. BemiecTBo, HATPUEBBIE COIA KOTOPOTO — TBEP/IbIC BEUIECTBA, & KAJTUEBBIC — KUIKHE
1) CH;COOH 2) H,COg 3) C;7H3sCOOH 4) H,SO,

22. BemiecTBa, B pe3yJibTaTe PeaKIUU KOTOPHIX C TUIPOKCHUIOM HATpuUs oOpasyercs
MBLJIO

1) 6enku 2) xKupbl 3) yraeBoasl 4) yrieBoaopoasl

23. BelecTBo, KOTOPOE HE YCBAMBAETCSl B OpraHU3MeE YE€JI0BEKa

1) kpaxman 2) Hemono3a 3) xKupbl 4) Genku

24. BerecTBo, CTPYKTYpHBIMU (pparMeHTaMu KOTOPOTO SIBJISTFOTCS aMUHOKHUCIIOTHI
1) 6enku 2) KHUpPBI 3) yriieBoabl 4) yrieBoopoasI
25. BemectBo, MaccoBasi J0J1s1 yriaepojia B KOTOPOM HauOOJbIIas

1) CH,4 2) C,Hy 3) C,Hs 3) CH;0H
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[puioxenne Ne 3
IIpuMepHBbIe TeMbI peepaToB (A0KJIAA0B), UHAUBUAYAJIbHBIX IPOECKTOB

* bBUOTEXHOJIOTUS U T€HHAsi UHXKEHEpUsa — TexHonoruu XXI Beka.

* HaHOTEXHOJIOTHS KaK MPUOPUTETHOE HAIIPABJIICHUE PA3BUTHS HAYKH U ITPOU3BOACTBA
B Poccuiickoi @enepanumn.

» COBpEeMEHHbIE METO/IbI 00€33apakKMBaHUS BOJIBI.

* AIIIOTpOINS METAILIOB.

* Xuznp u nesrenvHocth [[.M.Menneneena.

* «[leprognueckomy 3akoHy OyAyliee HE TPO3UT Pa3pyLICHUEM. ..»

» Cunres 114-ro anemenTa — TpUyM{Q POCCUUCKUX (HU3UKOB-SICPITUKOB.

* 30Tomsl Bogopoaa.

* lcrionp30BaHne paiMOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIISX.

* PEHTreHOBCKOE M3JIyYEHUE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIUIIMHE.

* [[l1a3Ma — 4yeTBEpTOE COCTOSIHUE BELIECTBA.

* OCHOBHBIE 2KOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH.

* AMop(dHBIE BelIeCTBA B IPUPOJE, TEXHHUKE, OBITY.

 Oxpana oxpyxawoueii cpeapl OT XHUMHYECKOro 3arpsasHeHus. KonnmdecTBeHHbIE
XapaKTEPUCTUKU 3arPSI3HEHUS OKPYKAOLIEH CPEIbI.

* [Ipumenenue TBEpOTO U Ta3000pa3Horo okcuaa yriaeposaa (IV).

* 3amuTa 030HOBOTO SKpaHa OT XMMUYECKOIO 3arpSA3HEHUS.

*['pybonucriepcHble CHCTEMbI, WX KIacCU(UKAIMI W HCIOIb30BaHUE B TpodeccruoHanbHOU
NEATEIIbHOCTH.

* Kocmernueckue remnu.

* [IpuMeHeHue CycneH3ui U AMYJIbCHI B CTPOUTEIIBCTBE.

* Munepasibl ¥ TOpHBIE OPO/Ibl KAK OCHOBA JIUTOCQEPHI.

» PacTBOpsI BOKpyr Hac. Tumsl pacTBOPOB.

* Boza kak peareHT u cpeaa AJisi XMMUYECKOTO Ipolecca.

* )Kuznsp u nesarensHocth C.AppeHuyca.

* BKki1ag OTE€YECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU BJIEKTPOJIUTHUECKON JTUCCOLIMAIINH.
* YcTpaHeHHe KeCTKOCTH BOAbI Ha MPOMBIIIICHHBIX NPEINPUATUSIX.

» CepHas KHCIIOTa — «XJIE0 XUMHYECKON TPOMBIIIIIEHHOCTI.

* Mcnionib30BaHrEe MUHEPATIBHBIX KUCIOT HAa MPEANPUATUSIX PA3TAYHOTO TPOQUIIS.

* OKCUABI U COJIM KaK CTPOUTEIbHBIC MAaTEPUATIBI.

* cropus rurca.

* [IoBapeHHas COJIb KAK XUMHUUECKOE ChIPhE.

* MHOroMKni kKapOOHAT KaJbIH: B IPUPOJIC, B MPOMBIILICHHOCTH, B OBITY.

* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHOE€ MOJECIMPOBAHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.

* DIIEKTPOJIU3 PACILJIABOB AJIEKTPOJIUTOB.

* [IpakTrueckoe MpUMEHEHHE AIEKTPONIH3a: paQUHIPOBAHNE, TaTbBAHOIUIACTHKA,
rajbBaHOCTETHSI.

* cropus nony4eHus U MpoU3BOICTBA AIFOMUHMUSL.

* DIEKTPOTUTHIECKOE MOyICHHE U PahUHUPOBAHUE ME/TH.

* Xuznp u nesrenbHocTh 1. J[9BH.

* Posib METAJIIIOB B UCTOPUM YEINOBEUYECKON NUBUIM3auu. VIcToprsi oTe4eCcTBEHHON
yepHOU MeTayTypruu. COBpeMEHHOE METAJTypPruueCcKoe MPOU3BOICTBO.

» Hcropusi OT€UECTBEHHOM LBETHOW MeTaliaypruu. Pojbp MeETauioB M CIUIaBOB B HAY4YHO-
TEXHUYECKOM MpPOrpecce.

* Koppo3ust MeTanioB u crocoObl 3allIUThl OT KOPPO3UH.

* UnepTHBIE 1M OIaropoiHbIe rasbl.
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* Poxxparoiyie cojii — rajoreHsl.

* lcTopus IBEICKOW CIIMYKH.

* McToprs BOSHUKHOBEHUS U PA3BUTHUSL OPTaHUYECKOW XUMHUH.

 )Kusnsp u nesarensHocts A.M.byTtieposa.

* Butanusm u ero kpax.

* PoJib OTE€YECTBEHHBIX YUYEHBIX B CTAHOBJICHUHU U PA3BUTHH MUPOBOU OPTraHUYECKOMN
XUMUHU.

» CoBpeMEHHBIE MIPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUS.

* DKOJIOTUYECKHUE aCIEKThI NCIIOIb30BAHUS YTIEBOJOPOAHOTO ChIPBSL.

* DKOHOMHYECKHE aCIEKThl MEKIYHAPOJHOTO COTPYJHUYECTBA 10 UCIIOIB30BAHUIO
YIJIEBOAOPOIHOTO CHIPHSI.

* Ucropust OTKpBITUA U Pa3pabOTKU Ta30BBIX M HEPTIHBIX MeCTOpOXAeHHH B Poccuiickoi
denepanuu.

* XuMus yriieBOJIOPOTHOTO ChIPbs U MOsi Oyayiasi mpodeccus.

* YrieBogopoAHOE TOILIIMBO, €r0 BUIBI U HA3HAUCHHE.

* CUHTETHYECKHE KaydyKHu: UCTOPUS, MHOTOOOpa3ue U MEePCIEKTUBBI.

* Pe3anHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYUYHO-TEXHUYECKOM IIPOrpecce.
« Hedtr u ee TpaHCOpTHpOBKAa Kak OCHOBa B3aMMOBBITOJIHOTO MEXIYHAPOIHOTO
COTPYAHUYECTBA.

* XMUs Ha KyXHE.

* Benuyaitiee nzooperenue — xieo.

* 310pOBbE B TBOEH TapEIIKE.

* buosiornyecku akTUBHbIE COEUHEHUS.
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IIpunoxenune Ned

IlepeyeHb JTUYHOCTHBIX Pe3YJIbTATOB C Y4€TOM BOCIIMTATEIbHOWH HANIPABJIEHHOCTH

Bocrnuranue sBIseTCS OMHOW M3 BAXHEHIIMX COCTABIISIFONIMX 00pa30BaTEIHLHOTO
nporiecca. CoOBpEeMEHHBI  HAI[MOHAIBHBIM  BOCHUTATENBHBIN  Waean - 3TO
BBICOKOHPABCTBEHHBIN, TBOPYECKUM, KOMIIETEHTHBIN TIpaxkaaHuH Poccun. Jloctmxenue
o0lMX KOMIIETEHUUHA M JMYHOCTHBIX pe3yibTaToB, npeaycMoTpeHHbsix OI'OC CIIO
[IIIKPC, saBnsercs 1enplo padbouyed mnporpamMmbl BocnuTaHusi. B cBoio ouepenb,
coJiepkaHue y4eOHOM UCUUIITMHBI XUMHUS 00€CTIeUNBAET JOCTUKEHUE 00YUYaIOIIUMHUCS
CIEAYIOIINX JINYHOCTHBIX PE3yJIbTATOB:

Kon HaumeHoBaHue pe3yJibTaTa BOCIMTAHUS

JIP 7 | HaBbIku cOTpyaHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIe10BATEIbCKON, IPOSKTHOM U
JIpYTUX BUAAX ACSITEIbHOCTU

JIP 9 | 'oToBHOCTH U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
MIPOTSHKECHUH BCEH KU3HU; CO3HATEILHOE OTHONICHHUE K HEITPEPHIBHOMY 00Pa30BaHHIO KaK
YCJIOBHIO YCTEIIHON MPOQPECCHOHATIBHON U 00IIIECTBEHHOM JIEATETbHOCTH

JIP 11 | IlpunsTHE U peaau3aluio HEHHOCTEH 3J0pOBOTO U 6€301acHOro o0pas3a *KU3HU, TOTPEOHOCTH
B (1)I/I3I/I'~I€CKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OSI[OpOBHTGJILHOfI
NeSITeIbHOCTBIO, HETPUSTHE BPEIHBIX IPUBBIYCK: KYPEHUS, YIIOTPEOJICHHS aTKOTOJIs,
HApKOTHUKOB

JIP 13 | Oco3HanHBIi BIOOp Oyymiei mpodeccun U BO3MOXKHOCTEN pealn3alui COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOILIEHUE K TPO(ECCUOHATILHON JAESITENbHOCTH KaK BO3MOYKHOCTH
y4acTus B PeLICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX
npobiem
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Ipuiaoxenue NeS
Coaepsxkanue TUCHHUILVIMHBI € Y4€TOM NPO(ecCHOHAIBLHOI HANIPABIEHHOCTH

[IpenogaBanue  001Ie00pa30BaTENbHON  JUCHUIUIMHBL XUMHUS C  YYETOM
npo(hecCHOHANFHOM HAMIPABIEHHOCTH OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMM CPEIHErO
npodeccHoHaNbHOTO  00pa3oBaHMsl, peaju3yeMblXx Ha 0a3e OCHOBHOIO OOIIEro
obpasoBanus (yTB. Pacnopsokennem Munmnpocsenienus Poccun ot 30.04.2021 Ne P-98)
OCYLIECTBJISIETCS 3a CUET BHEIPEHUs B pabouyl0 MporpamMmy MPHUKIAJIHBIX
MOYJICH/TIPUKIIAHBIX 3aJaHUM:

B cBs3u ¢ 3TUM B CTpYKTypy paboueill mporpammsl MO 00I1€00pa30BaTeIbHON
aucuMIuinHe XuMusl B Ja00paTopHble paOOThl BKJIIOUEHBI 33/1aHUS, COOTBETCTBYIOLIUE
poQeccuoHanbHONW HAITPaBICHHOCTH.
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