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[HosicHuTeIbHASA 3aNIUCKA

IIporpamma paspabotana Ha ocHoBe TpeboBaHui @PI'OC cpenHero ooOmero
oOpa3oBaHusl, MPEABSIBIIEMBIX K CTPYKTYpE, COICPKAHHWIO U pPe3yJbTaTaM OCBOCHUS
y4eOHON TUCITUTUIMHBI «XHMUS», B COOTBETCTBUU ¢ PexomMeHAaImsIMu 1Mo opraHU3aIiu
MOJYYEHHs] CpelHEero oOiiero oOpa3oBaHUsA B Mpelieslax OCBOCHUS 00pa30BaTEIIbHBIX
IporpaMM CpelHero npodeccuoHaNbHOTO 00pa3oBaHUS Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus;

TpeboBaHMi (eaepalibHbIX TOCYAapCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB MU
nojiygaemoi npodeccun (muchbMo JlemnaprameHTa rocyapCTBEHHOW MOJIMTUKU B cepe
HOJAroTOBKH pabounx kaapos u JII1O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259);

IpPUMEPHON TporpaMmMbl 0011e00pa30BaTeNbHON YUCOHOU AUCIUIUIMHBI XUMUS IS
npodeccroHanbHbIX 00pa30BaTENbHBIX OpraHu3aluii, pekomeHaoBaHHoH denepabHbIM
roCcyJapCTBEHHbIM aBTOHOMHBIM YyupekJaeHueM «dDenepaibHblii HHCTUTYT pPa3BUTHUS
oOpazoBanus» (OPI'AY «DHMPO») B kauecTBE NPUMEPHON MPOrpaMMbl IS peasu3aliu
OCHOBHOH MpodeccuoHallbHOM o0Opa3zoBarenbHoil nporpammbl CIIO Ha 6aze 0CHOBHOTO
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
«®UPO», ¢ yuetom IlpuMepHOll OCHOBHOW 00pa30BATEIBLHOM MPOrpPaMMBI 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» HAIMPaBICHO HaA JIOCTHKEHHUE CIEAYIOUIUX
neJen:

* (hOpMHUpPOBAHUE Y CTYJACHTOB YMEHUS OIEHWBATh 3HAYUMOCTh 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 TMPOIECCHhl OKpYXKarolel JeHCTBUTEIBHOCTU: TPUPOJIHON, COIMATLHOM,
KYJbTYPHOU, TEXHUUECKOHN CPebl — UCIOJIB3YS ISl ITOTO XUMUYECKHUE 3HAHMUS;

* pa3BUTHE Yy CTYJACHTOB YMEHMM pa3inuyarh ()akThl U OLIEHKH, CPAaBHUBATH OIEHOYHBIC
BBIBOJIBI, BUJIETh WX CBSI3b C KPUTCPUSMH OICHOK U CBSI3b KPUTEPHUEB C OMPEIACICHHOU
CUCTEMOI LIeHHOCTEN, (POPMYITUPOBATh 1 OOOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* MpUOOpETEHUE CTYACHTAMH  OIbITa Pa3HOOOpPA3HOW NEATEIbHOCTH, IO3HAHUS U
CaMOITO3HAHUS; KJIIOYEBBIX HABBIKOB, HWMEIOIIUX YHHUBEpPCAJbHOE 3HA4YCHUE IS
Pa3TUYHBIX BUJOB JESATEILHOCTH (HABBIKOB PEIICHUS MPOOJIEeM, MPUHATUS PEIICHUM,
MOMCKa, aHaim3a U oOpaboTKM WH(OpPMAIMK, KOMMYHHKATUBHBIX HAaBBIKOB, HABHIKOB
M3MEPEHUM, COTPYIHUYECTBA, O€30MacHOr0 OOpaIeHusl C BEIIECTBAMHU B MOBCEIHEBHOU
KU3HU).

B nmporpammy BKIIIOYEHO COJep)KaHWE, HampaBieHHOe Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIINI, HeoOXomuMbIX s kadectBeHHOTo ocBoeHus OITOIT CIIO na
0a3ze OCHOBHOTO OOIIEro oOpa30BaHUsI C MOJYYCHHUEM CPEIHEr0o OO0IIero oOpa3oBaHMS;
MporpamMMbl  TTOATOTOBKHA ~ KBATM(PHUITMPOBAHHBIX Pa00UYWX, CIYXKAIIUX, IPOrPAMMBI
MOATOTOBKH criennanucToB cpeanero 3seHa (IITKPC).

B mporpamme y4eOHOM IUCHUILUIMHBI MPOCICKUBACTCS TECHAs MEXKMpeIMeTHas
CBA3b C JPYrMMHU Y4YeOHBIMHM JucuuriiuHamu: buonorus, Okonorus, ['eorpadus,
®dusuka, a Takke aucuMIuIMHaAMU npodeccuoHanpHoro 1ukia: OIT 01  OcHoBb
MUKpOOHONIOTUH, (U3UOJOTUM TUTAHUSA, CAHUTAPUUM UM TUTHUEHbl B  MHILEBOU
npomeinuieHHocTH, OIT 02 ®usmnosiorusi NHUTaHUS C OCHOBAaMHU TOBAPOBEJICHUS
MPOIOBOJILCTBEHHBIX TOBAPOB.



[Iporpamma mpemxycmaTpuBaeT (OpMHUPOBAHUE Y CTYICHTOB OOIICy4eOHBIX YMEHUN H
HaBbIKOB. [lpu mpoBeaeHMH 3aHATUN MpEANOaraeTcss HUCHOIb30BaHUE PA3HOOOPA3ZHBIX
dbopMbI 1 MeTOIbI OOYYEHHS: JIEKIIMU, Oecebl, AEIOBbIE WUIPbI, TBOPUECKUE IOMAIITHHE
3aaHus, OOCYX/ICHHE U aHAJIM3 MPOOJIEMHBIX CUTYallHi, pelIeHre TECTOB, MPOCMOTP H
00CYy)XJIEHHE  BHJIEOMATEPUAIOB, YPOKHM C  HMCHOJB30BAaHUEM  MYJIbTUMEIUWHBIX
TexHojoruil. Pabowas mporpamma MoOXeT OBITH peaju3oBaHa MpPH HCHOJIb30BAHUU
TPaJUIIMOHHON TEXHOJOTHMH OOydYeHHus, a TakKe COBPEMEHHBIX TIeIaroru4ecKux
TEXHOJIOTUN:  TPOEKTHO-UCCIEAOBATENLCKOW,  MH(POPMALMOHHO-KOMMYHUKAIIMOHHOM,
TEXHOJIOTUU pedIEKCUBHOTO OOy4YeHHUs], 3J0poBbecOeperaromeid, Kelc TEeXHOJIOTHH
[IpeaycMoTpena peanuzaius MHHOBAIIMOHHBIX (OPM U METOJ0B OOy4YEHHUS: METOJ]a
IPOEKTOB, JU(PEPEHIIMPOBAHHOTO KOHTPOJII 3HAHUW W yYMEHUH, JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TOIXO/A.

JIjist ocyiecTBACHUS TMYHOCTHO-OPUEHTUPOBAHHOTO T10/IX0/1a MPY BBISIBICHUH YPOBHS
pa3BUTHS  CTYACHTOB, C(OPMHUPOBAHHOCTH JUYHOCTHBIX KAaueCTB MPEAYCMOTPEH
Pa3JIMYHBIA KOHTPOJIb 3HAHWUW: IIPEABAPUTENBHBIN, TEKYIIUN, IEPUOJUIECKHUI, UTOTOBBIN.
[Inanupyercs WCIOJIb30BaHUE  PA3MYHBIX METOJOB  KOHTPOJIA 3HAHWA: YCTHBIN
KOHTPOJIb, HAOMIOACHHUE, MUIAKTUYECKHE UTPBI, JAUIAKTUYECKUE TECThI, MPAKTUUECKHUE
paboThl, TUCHMEHHBIC MPOBEPKU, OTUYETHI IO MTOTaM DOKCKypCHH W MPOCMOTpa
BHUJleOMaTEpHaIOB. TeKylmuid KOHTpOJb  OyJeT OCYHIECTBISATHCA IIpU  TIOMOILHA
rpaduyecKuX JAUKTAHTOB,  KOHTPOJBHBIX pabdoT, pasraJplBaHus KpPOCCBOP/IOB,
YaifHBOP/OB, BEHIOOPOYHOIO KOHTPOJIS, IKCIIPECC-OMPOCA, TPEHUPOBOYHON KOHTPOJIBHON
pabothl. i pa3BUTHUA y4ueOHO-IIO3HABATEIbHBIX KOMIETEHLIUN peyCMOTpEHA
CUCTEMA CaMOCTOSITEJIbHOM paboThl CTYIEHTOB: JOKIabl, pedepaTsl, COOOLIECHUS
TECTOBbIE 3aJJaHMsI, KPOCCBOPABI, PUCYHKH, TAOJIUIIbI, TPE3CHTALIUH.

Cpoxk peanu3zaiuu padoueil yaueOHoi nmporpamMmsl: 2 roja.

[Tporpamma MOJKET UCIOJIb30BaThCS APYyTUMHU npodhecCuOHATbHBIMU
00pa3oBaTeNbHBIMU OpPraHU3aLUSIMH, PEATU3YIOIMMU 00pa30BaTENIbHYI0 MPOTPaMMy
cpeanero ooOmero odbpazoBanus B npeaenax ocoeHuss OIIOIT CIIO na 6a3e 0CHOBHOTO
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 XHUMHUYECKHMX BEIIECTB, MaTepuajoB U MPOLECCOB B
MPaKTUYECKOM JAESITEIIbHOCTH YEJIOBEKA.

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

B npouecce n3yyeHns XUMHUM y CTYJICHTOB Pa3BUBAIOTCS TO3HABATEIbHBIE HHTEPECHI
U UHTEJUICKTYyaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIBHOM MPUOOpPETEHUU
3HAHUM MO XUMHU B COOTBETCTBHHM C BO3HUKAIOMIMMH >KU3HEHHBIMH TPOOJIEMaMH,
BOCITUTHIBACTCSI OEPEXKHOE OTHOIICHUS K MPUPOJIE, TOHUMAHUE 3JJ0pPOBOr0 00pasa *KHU3HU,
HEO0OXOAMMOCTH NPEYIPEKIACHUS IBICHUHN, HAHOCALIUX BPEJ 3I0POBbI0 M OKPY’KarOIIEH
cpene. OHU OCBaMBAIOT MPUEMBI TPAMOTHOTr0, O€30MIaCHOTO HCIOIb30BAHUS XUMHUYECKHUX
BEILIECTB U MAaTEPUAJIOB, IPUMEHSAEMBIX B OBITY, CEILCKOM XO35ICTBE U HA IPOU3BOJICTBE.

Peanuzanus ne1yKTUBHOTO MOAXOJa K M3YyYEHHUIO XHUMHH CHOCOOCTBYET pPa3BUTHUIO
TaKMX JIOTHYECKHX OIepaluil MBIIUIEHUS, KaK aHali3 M CHUHTEe3, 0000uIeHue u
KOHKpPETHU3alUsl, CPABHEHUE U AHAJIOTHSI, CHCTEMAaTH3alus U Kilaccudukanus u ap.

B copepxxanun y4eOHOM MAMCHMIUIMHBI JJIi €CTECTBEHHO-HAYYHOI'O MPOQuILs
npo(hecCHOHAbHO 3HAUYMMBbI KOMIIOHEHT HE BBIAENEH, TaK KaK BCE €ro Cojep)KaHue
ABJIIETCA MNPOPUIBHO-OPUEHTUPOBAHHBIM M HOCHUT NPOPECCHOHAIBHO 3HAYMMBbIN
Xapakrep.

B mpodunbHyro COCTaBIAIONIYIO MPOrpaMMbl BKJIIOYEHO Mpo(eCCHOHATIBHO
HAIpaBJICHHOE  COJAEpKaHMe, HEoOXOJUMOe Uil YCBOGHMSI  NPOQEecCHOHAIbHON
oOpa3oBarenpHON TMporpamMmbl, (GOPMHPOBAHUS Yy  CTYJICHTOB TNPOodecCHOHATBHBIX
kommneTeHui. OTOOp coeprKaHusi IPOBOJUIICS HA OCHOBE CIICYIOIIUX BEAYIIUX UICH:

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

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

— TI03HAaBAEMOCTb MHpa U 3aKOHOMEPHOCTEW XUMUYECKUX MPOLECCOB;

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

— KOHKpPETHOE XHWMHUYECKOE COCIMHEHHE TMPEACTaBIsieT Cco0OW 3BEHO B
HEIPEPHIBHON LENW NPEBPALLICHUN BEIIECTB, OHO YYaCTBYET B KPYTOBOPOTE XHUMHYECKUX
BEILECTB U B XUMUYECKOH 3BOJIIOLINH;

— 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 NpakTHKa B3aMMOCBS3aHbl: TPeOOBaHUS MPAKTHKU — ABUXKYIAs CHUJIA
Pa3BUTHS HAYKH, YCIIEXU MPAKTUKHA 00YCIOBICHBI JOCTUKEHUSIMU HAYKH;

— Dpa3BUTHE XUMHUYECKOM HAyKW W XUMHU3alHs HAPOJHOrO XO34WCTBA CIIyXKar
MHTEpecaM 4YeloBeKa M OOIIecTBa B IEJIOM, HMEIOT TyYMAaHHCTUYECKUH XapakTep u
MPU3BaHBI CITIOCOOCTBOBATH PEIICHHUIO INI00ATBHBIX MPOOJIEM YeTIOBEUECTBA.

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

1 CTPEMIICHUEC MAKCHUMAJIbHO COOTBECTCTBOBATh UCAM PAa3BHUBAIOIICTO O6y‘16HI/I}I. HOBTOMy
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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 TeopeTHYecKHME CBEACHUSA  JIONOJHAIOTCS  JEMOHCTPALUsAMH,
71a00paTOPHBIMU OMBITAMU U MPAKTUYECKUMU PAOOTAMHU.

Ilpy wW3ydyeHMM XHMMHMHM  3HAQUUTEIBHOE MECTO  OTBOJAUTCS  XHMHYECKOMY
skcriepuMeHTy. OH  OTKpBIBAa€T BO3MOXHOCTH  (popMmHpoBaTh y  0O0yYaromuxcs
CHELMaJIbHbIE TPEAMETHbIE YMEHHUs padoTaTb C BEIECTBAMH, BBIIOJHATh IPOCTHIE
XUMHUYECKUE OIBITHI, YUUT O€30IaCHOMY U HKOJIOTUYECKH TPAaMOTHOMY OOpPAILLEHUIO C
BEIIECTBAMU, MaTEpHaIaMH U IIpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

[TporpaMmMa cozepXUT TeMaTHKy pedepaTroB Uil OpraHU3alUU CaMOCTOSITENIbHOM
JEsTeNIbHOCTH oOywaromuxcs. B mponecce u3ydeHuss XUMUM BaXHO (QOPMHUPOBATH
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 COOTBETCTBYIOUIUM O(POPMIIEHUEM U NIPEICTABICHUEM PE3YIbTATOB.



3. MecTo y4eOHOH AUCHMILVIMHBI B Y4eOHOM IVIaHe

B  mpodeccuoHanbHBIX  00pa3oBaTEeNbHBIX  OpraHU3alUSAX,  PEATH3YIOIIUX
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOImero oOpa3oBaHMs B TpeaesaX OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus, yueOHas AUCHUIINHA « XUMUS»
u3ydaercs B obmieoOpaszoBarenbHoM 1ukie yueoHoro OIIOIT CIIO na Gaze OCHOBHOTO
obOmero oOpa3zoBaHusi ¢ ToiydeHHEeM cpeaHero obmiero obpaszoBanus (ITIIKPC).



4. JIMYHOCTHBIE, MeTanpeMeTHbIE U TMPeAMEeTHbIEe Pe3yJbTAThbl OCBOCHUSl Y4eOHOM
AUCIHUTIJIMHBI

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

* IUYHOCIMHBIX:

— YyBCTBO TOPAOCTH W YBAXEHUS K HUCTOPUU U JOCTHIKEHUSM OTECYECTBEHHOU
XUMUYECKON HayKd;,; XHMHYECKH TPAaMOTHOE TOBEICHHEe B MNPpodecCHOHATBHON
JESATEIBHOCTU U B OBITY IIPU OOpalleHUH C XMMUYECKUMHU BEIIECTBAMH, MaTepuaiaMu U
poLIeCCaMU;

— TOTOBHOCTb K TMPOAOKEHUIO 00pa30BaHUS M TIOBBIICHUS KBaTU(PUKALMK B
n30paHHOM mMpodecCUOHATBHOM NIESITEIbHOCTY U OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIIUN B ATOM;

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

* MmemanpeomMemHuix:

— HCIOJIb30BAaHUE PAa3JIMYHBIX BUJIOB TMO3HABATEIBHON JEATEIBHOCTU M OCHOBHBIX
MHTEIJIEKTYaJIbHBIX omepaiui (MOCTaHOBKHU 3aAauu, (OpMyJIUPOBAHUS THUIIOTE3, aHAIN3a
W CHHTE3a, CpaBHEHMs, OOOOIICHUs, CHUCTeMaTU3allui, BBISBICHUS MPUYUHHO-
CJIICJICTBEHHBIX CBSI3€H, IMOMCKA aHAJIOroB, (DOPMyIMPOBAHUS BBIBOJOB) ISl PEIICHUS
MOCTaBJICHHONW 3aJaui, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUSA (HAOIIO/IECHNUS,
HAy4YHOTO HKCIIEPUMEHTA) JIJIsi M3YyUYCHUs] Pa3IUYHBIX CTOPOH XMUMHYECKUX OOBEKTOB U
MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJAMMOCTb CTAJIKUBATHCS B MPO(EeCcCHOHATBLHOMN
cdepe;

— WCIIOJIb30BAaHUE PA3TMYHBIX UCTOYHUKOB JIJIS TOJYYSHHUS] XUMHUECKOU HH(OopMaIuu,
YMEHHE OILICHUTh €€ JOCTOBEPHOCTh JUIsl JOCTHXKEHHUSI XOpOUIMX pe3yJbTaTOB B
npodeccuoHabHOM cdepe;

* NPeOMEemHbIX:

— c(OpMHPOBAHHOCTh MPEACTABICHUNA O MECTE€ XUMHH B COBPEMEHHOW Hay4YHOM
KapTHUHE MUpPA; MOHUMaHUE POJIM XUMHUHU B OPMHUPOBAHUHU Kpyro3opa U (PyHKIIMOHATHLHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS IPAKTUUECKUX 3a]1ay;

— BJIaJICHUE OCHOBOIIOJATralOMMU XUMUYECKUMU TTOHATUSIMHU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAaHUWE XHMHUYECKOW TEPMHUHOJOTUEH U
CHUMBOJIUKOM;

— 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 MPUMEHSTh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3aa4;

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

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

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIIMKM [0 OTHOIICHUIO K XHUMHUYECKOU
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 MPOQUIIs
npodecCuoHaIbLHOT0 00pa3oBaHUsL.

Bxoanast koHTpOIbHast padoTaNel

1. OBLIASL U HEOPTAHUYECKAS XUMMUSI (62 yacoB)

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

OcHoBHble mnoHsATHA XxuMuHM. BemectBo. Atom. Mornekyna. XHUMHYECKUN HJIEMEHT.
Amnorponus. Ilpocteie m cnoxkHble BeniecTBa. KayeCTBEHHBIM M KOJIMYECTBEHHBIM COCTAB
BELIECTB. XUMHUYECKHE 3HAKU U (opMynbl. OTHOCUTENIbHBIE aTOMHAsl M MOJIEKYJISIpHAsi MacChl.
KonunuecTBo BemniecTsa.

OcHoBHBbIe 3aKOHBI XMMHMH. CTeXHOMETpHs. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH
ITIOCTOSIHCTBA COCTAaBa BELIECTB MOJIEKYJSPHOM CTPYKTYpBl. 3aKOH ABOraJpo M CIEACTBUSA HX
Hero. PacyeTHele 3a/1aun Ha HaXOXKIEHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MaccChl, ONpEIEICHUE
MacCOBOM J10JIM XMMHYECKHUX IEMEHTOB B CJI0KHOM BEIIECTBE.

JeMoHcTpanuu. MoJenu aTtoMOB XMMHMYECKHMX 3JIEMEHTOB. MoJenu MOJIEKYJ IPOCTBIX U
CJIOKHBIX BellecTB (1mapocrepkHeBble U CTroapTa—bpurneda). Komnekus npocTbix U CIOKHBIX
BeniecTB. Hekoropele BemecTBa KoiauuecTBOM 1 Moib. Mojenb MOJSIpHOTO oObeMa TIa30B.
Annorponus pocdopa, KUCI0poa, 0JI0Ba.

3HaTh:

—  BWXHEWIINE XMMUYECKHE IOHATHUA: BEIIECTBO, XUMUYECKANA AJIEMEHT, aTOM, MOJIEKYJA,
OTHOCHUTEJIBHBIE aTOMHAas M MOJIEKYJSIpHAas MacChl, MOH, aJUIOTPONUS, WU30TOIBI, XUMUYECKas
CBA3b, MIEKTPOOTPULATEIBHOCTh, BaJE€HTHOCTb, CTEIIEHb OKMCIICHHMS, MOJIb, MOJIIpHas Macca,
MOJIApHBIM 00bEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOIO U HEMOJIEKYJISPHOTO
CTPOCHHS;

—  OCHOBHBIC 3aKOHBI XUMHH: COXPAHEHMs MACCHI BEILECTB, IIOCTOSHCTBA COCTAaBa BEILECTB,
3aKOH ABOTapO.

Ymersn:

—  Ha3bIBaTh: U3YYECHHBIE BEIIECTBA IO TPUBHAIBHOW MM MEXIYHAPOJHON HOMEHKJIATYypE,
OIMCHIBATh BELIECTBA MO UX (PU3UUECKUM CBOMCTBAM;

—  ONpEIEeNATh: BAJICHTHOCTb U CTEIICHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB;

—  JlaBaTh MO IJIaHy OINMCAaHWE BEIIECTBA U BBINONHATH pacyeTsl 1Mo (hopmyse, NPUMEHSTh
3aKOH COXPaHEHHUs MACChl BEIIECTB IPU HAITMCAHUM YPaBHEHUM.

JlabopaTopHbie onbIThl. M3rotoBieHne Mojenel MOJNEKYJ HEKOTOPBIX OpPraHMYECKHX U
HEOPraHUYECKUX BEIIECCTB.

Tema 1. 2. Illepuoguyecknii 3aK0H U MePUOANYECKAsI CHCTEMA XUMHYECKHUX dj1eMeHToB /l.
N. MenaeneeBa (6 yacoB)

OtkpbiTue Ilepnoauyeckoro 3akona. Ilpeamocwuiku: HakomIeHHE (HAKTOIOTUIECKOTO
Matepuana, pabotel mpemmectBeHHHKOB (M. B. Jlebepeiinepa, A. 3. Illankyprya, k. A.
Heronenaca, JI. KO. Meiiepa), cbe3nq xumukoB B Kaprcpys, nuuHocTHbie KkauectBa JI.U.
Menneneea. Otkpoitue .. Menaeneesbim [lepuoanueckoro 3akoHa.

Ilepuoanueckuii 3akoH U cTpoeHue aroma. M3oromnbsl. CoBpeMEHHOE MOHATHE XUMUYECKOTO
anemenTa. 3akoHoMepHocTh I'. Moznu. CoBpemennast popmynupoka Ileproguueckoro 3akoHa.
Ilepnoguueckas cucreMa M CTpoeHue aroma. PU3NYECKUH CMBICH IOPSAJKOBOIO HOMEpa
JJIEMEHTOB, HOMEPOB TIpyHIbl M nepuona. llepumonnueckoe M3MEHEHHE CBOWCTB JJIEMEHTOB:
paguyca aTroMa; DHEPrMUM MOHM3aLMM; DJIEKTPOOTPULIATENBHOCTH. [IpuumHBl HM3MEHEHMS
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB 3JIEMEHTOB B IpylIax M INEpHOAax, B TOM YHUCIE
Oompmmx M cBepxOonpmmx. 3HaueHue llepmomamueckoro 3akoHa u llepmommveckoi 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. MenpaeneeBa. OOpa3ibl IPOCTHIX BELIECTB OKCHIOB U TUIPOKCHUIOB 3JIEMEHTOB
Il nepuona.

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

3HaTh:

—  ONIpeleNieHHEe NEepPUOJMYECKOr0 3aKOHA, ONIpPENENIEHHE Iepuoja, CTPOCHHE aroMa,
3HAQUYEHHE MOPSAKOBOIO HOMEpA, O MEPUOAMYECKOM M3MEHEHHUM XUMHUYECKHX CBOWCTB,
onpejesieHne Nepuoja, TPyIIbl, UX (PU3NYECKUN CMBICI, POJIb MEPUOJUYECKOTO 3aKOHA IS
pPa3BUTHUS HAYKH, TEXHUKH.

Ymersn:

—  OOBSCHATh M3MEHEHHE CBOMCTB AJIEMEHTOB M MX COCJUHEHUI B MEpUOJ]E, ONMUCHIBATH
XUMHUYECKHE DJIEMEHTBI C TOUYKHU 3PEHUs CTPOEHUS aTOMa, IIOJIOKEHUS B TPYIIIE, IEPHOJE.

Tema 1. 3. Ctpoenue BemecTBa (7 4acoB)

HNonnas xumuueckasi cBsizb. KaTnonsl, nx oO6pazoBaHue U3 aTOMOB B pe3yjbTaTe mpoliecca
OKHUCJICHHUA. AHHOHBI, UX O0pa3oBaHHE M3 AaTOMOB B PE3YJbTAaTe IMPOIIECCa BOCCTAHOBIICHHUS.
HNoHnHasg cBA3b, KaK CBSA3b MEKIYy KATHOHAMM W AHMOHAMHM 3a CYET AJIEKTPOCTATUYECKOTO
nputsbkenus. Knaccudukaiuss HMOHOB: 1O COCTaBy, 3HAKy 3apsija, HAIMYUI0 THAPATHOM
obonouku. HoHHble Kpuctamnnueckue pemeTkd. CBoMCTBa BEIIECTB C HMOHHBIM THUIIOM
KPUCTAJUINYECKON PEIIETKH.

KoBasienTHas XuMH4yeckasi cBsi3b. MexaHu3M oOpa3oBaHUsl KOBAJIEHTHOM cBA3M (0OOMEHHBII
U JIOHOPHO-aKLENTOPHBIN). DIIEKTPOOTPULATENBHOCTE. KOBaJeHTHBIE NOJIApHAs M HENoJIsIpHas
cBs13u. KpaTHOCTD KOBaJIEHTHOU CBA3U. MOJEKYJIApHBIE U aTOMHBIE KPUCTAIINYECKUE PELLIETKHU.
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 BOJOPOIHAA CBA3b. 1Bepoe, )KUJKOE U razoo0pa3Hoe
cocTossHMS BewlecTB. llepexon BemiecTBa M3 OOHOTO AarperaTHOrO COCTOSHHMSL B JIpyroe.
Bonopoanas cBs3s.

Yucrele Bemecrsa U cMmecH. [lonsatue o cmecu BewiecTB. ' OMOreHHBIE M I€TEPOTECHHBIC
cmecu. CocrtaB cmeceil: oObeMHas M MaccoBas J0JM KOMIIOHEHTOB CMECH, MaccoBas J10JIs
MIPUMECEN.

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

JlemoHcTpauuu. Mojenb KpUCTAaNTHIECKON pemeTky xuopuaa HaTpus. O0pa3ibl MUHEPaIoB
C MOHHOW KPHUCTAJIMYECKON PEIIETKOM: KaJIbLUTA, rauTa. MOoJenu KpUCTaUINYECKUX PELIETOK
«Cyxoro JbpAa» (Wiu ioja), anmasa, rpaduta (wiau kBapua). [I[puGopsl Ha KUAKUX KPUCTAJUIAX.
OOpa3ipl pa3NIUYHbIX AMCIEPCHBIX CHCTEM: dMYIJIbCUH, CYCIICH3HM, adpOo30Jiel, reieid M 30JeH.
Koarymsauus. Cunepesuc. D dexr Tunnans.

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

3HaTh:

—  OIpeaesieHue M BUJbl XUMHUYECKOW CBSA3M, MEXaHU3Mbl MX OOpa30BaHUs, OCHOBHBIE
XapaKTePUCTUKU XUMUYECKOU CBSI3U, pa3InuHble (POPMBI MOJIEKYII.

Ymersn:

—  ONpeAensTh BHJ XWMHUYECKOH CBSI3M, COCTaBISITh CXEMbl OOpa3OBaHUSI BEIIECTB C
Pa3JINYHBIMU BUJAMH CBSI3H.

Tema 1. 4. Bona. PacTBopbl. DiIeKTpoIMTHYECKAs AUcconHanus (7 4acoB)
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Bona. PacrBopbl. PacrBopenme. Bona kak pactBoputens. PacTBOpHMOCTBH BEHIECTB.
Haceliennble, HeHACHIIIEHHBIE, IEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUJKOCTEN U TBEPbIX BEILIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOI'O BELIECTBA.

DJIeKTPOJIMTHYECKAS TUCCONMUANUSA. DJICKTPOIUTHl U HEAIEKTPOIUTHI. DIECKTPOTUTHUECKAS
aucconranva. MeXaHu3Mbl SJIEKTPOJIMTUYECKON HCCOLMALIMM I BEHIECTB C Pa3IUYHBIMU
TAMIAMM XUMHUYECKOW CBSI3U. ['WapaTUpoBaHHbIE W HErWApaTHpPOBaHHbIE HOHBL. (CTEneHb
ANEKTPOJIUTUUECKON aucconuanuu. CuibHble U ciadble 3IeKTpOoauThl. OCHOBHBIE MOJIOKEHUS
TEOPHUH DIIEKTPOJIUTHYECKON Arcconanu. KUCI0Thl, OCHOBAaHUS U COJIM KaK 3JIEKTPOJIUTHI.

JemoncTpauuu. PactBopuMocTh BemiecTB B Boge. CoOupaHue ra30B METOAOM BBITECHEHHS
BOJbI. PacTBOpeHune B BOJie CEpHOI KUCIOTHI U cojeil aMmmoHusa. OOpa3isl KpUCTAIOTHIPATOB.
N3roroBnenne runcoBoy MoBs3Ku. VcnbITaHHEe pacTBOPOB BJIEKTPOJIMTOB U HEIEKTPOJIUTOB HA
MpeAMET UCCOLUALMKU. 3aBUCHUMOCTh CTETEHH SJEKTPOJMTHYECKON IUCCOLUUANHN YKCYCHOU
KHUCIIOTBI OT pa30aBiieHHs] pacTBopa. JIBM)KEHHE OKpPAIIEHHBIX MOHOB B DJIEKTPUYECKOM TIOJIE.
[IpuroTroBiieHne KeCTKOM BOABI U YCTpaHEHHE €€ kecTKOCTU. MoHnThl. OOpa3ipl MUHEPAIbHBIX
BO/I Pa3JINYHOTO HAa3HAYCHHS.

3HaTh:

—  ONpeaeNeHus «PacTBOPBI», «PACTBOPUMOCTHY», (OPMYIIbI, BBIPAXKAIOIIUE MAaCCOBBIE U
00BEMHBIE JTOJIU BEIIECTB B CMECSIX;

—  MOHSATHUSA: JIEKTPOJIUT, MNEKTPOIUTUYECKAS TUCCOIUALINS, CTENICHb JUCCOLHUAIUN;

—  YCJIOBHSI POTEKAHUS PEAKIIUl MOHHOTO OOMEHA /10 KOHIIA.

Ymersn:

—  HAaXOJWUThb MAacCOBYI0O M OOBEMHYIO JOJIO KOMIIOHEHTOB CMECHU, UX MACChl U OOBEMBI,
UCHOJIb3Yys (POpMYIIBI;

—  COCTaBJIATh YPABHEHHMS PEAKIUN JUCCOLIMALINH;

—  COCTaBJSITh MOJEKYJSIPHBbIE, MOJHBIE W COKpAIIEHHbIE WOHHBIE YpaBHEHUS pEaKIUi
oOMeHa;

—  paborath C BellecTBaMU JAa0OPaTOPHBIM OOOPY/IOBAaHHEM, COCTAaBISATH OTYET O
MPaKTUYECKON paboTe, 3aMUChIBaTh PEAKIIMM HOHHOTO 0OMEHa B MOJICKYJISIPHOM M HOHHOM BHJIE.

IpakTHyeckas padora Ne 1. [IpuroroBneHue pacTBopa 3aJJaHHON KOHILIEHTPALIUH.

Kourpoabnasa paGora Ne 2. I[lepuoanueckas cucteMa XumMudeckux snemeHTtoB [[.M.
MenpeneeBa. CTpoeHue aroma.

Tema 1. 5. Knaccudukanusi HeOpraHmyecKux coeJuHeHuii U ux cBoiicTpa (12 yacos)

Kucaorsl u ux cBoiicTBa. KUCIOTBI Kak AJEKTPONHTHI, UX KiIacCU(PHUKAIUS 1O Pa3InYHBIM
npu3HakaM. XUMHUYECKHE CBOWCTBA KUCIIOT B CBETE TEOPUHU DIIEKTPOIUTUYECKON AUCCOLMALINH.
OcoOeHHOCTH B3aUMOJICUCTBUSI KOHIIGHTPUPOBAHHON CEPHOM M a30THOM KHUCIOT C METaJUIaMH.
OcCHOBHBIE CITOCOOBI MOTY4YEHHUST KUCTOTHI.

OcHoBanusi m uX cBoiictBa. OCHOBaHUS KakK OJJICKTPOJIHTHI, HMX KiIacCHPUKAIUI TIO
Pa3IMYHBIM MPU3HAKAM. XMMHUYECKUE CBOMCTBA OCHOBAHMI B CBETE TEOPHUU DIICKTPOJIUTUYECKOM
nuccornmanuu. PaznoxxeHue HepacCTBOPUMBIX B BoJie OCHOBaHUM. OCHOBHBIE CITOCOOBI MOTYyUYCHHS
OCHOBAHUM.

Comm u mx cpoiictBa. Conu kak 31ekTponauThl. CoNaM CpeaHUE, KUCIble U OCHOBHBIE.
XUMHYECKH CBOMCTBA COJIEH B CBETE€ TEOPHH DJIEKTPOIUTHYECKON auccomuaruu. CrnocoOsl
IIOJIyYEHUS COJIEH.

I'mpponus couneil.

Oxcuabl U ux cpoiicTBa. Coneobpa3syromue W HecoseoOpasyromue okcuabl. OCHOBHEIE,
am(pOoTepHble U KHCIOTHbIE OKCHJIbl. 3aBUCHUMOCTb XapaKTepa OKCHAA OT CTEIEHH OKHCIICHUS
o0pa3yromiero ero Metajia. XUMHIECKHE CBOMCTBA OKCUAOB. [lomydeHne okcuos.

JemoncTpauuu. B3aumopencTBue a30THOW W KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOT C
MetaiiamMu. ['openue ¢ocpopa u pacTBopeHue NpoAykTa ropenus B Boje. [lomydenue u
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cBoiicTBa amdorepHOro ruapokcunaa. Heobparumerii ruaponn3 xkapobuma xaiabius. OOpaTUMbINA
THJIPOJIU3 COJIENW PA3IMYHOIO TUIIA.

JlabopaTopHble onbIThl. lcnbiTaHWEe PacTBOPOB KHUCIOT MHAMKATOpaMu. BzaummoneiicTBue
METaJUIOB € KUCIOTaMU. B3aumoneicTBuME KHCIOT € OKCHUAAMU METauloB. B3aumopeiicTBue
KHCJIOT C OCHOBaHUSIMH. B3anMoelicTBUE KUCIIOT C COJISIMH.

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

B3aumopeiictBue cosiel ¢ metauiamu. B3aumoneincTBue coied Apyr ¢ Apyrom. ['muponus
COJIEN PA3JIMYHOIO TUIIA.

3HaTh:

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

—  o0mme cBOWCTBAa KUCJIOT: B3aUMOJAECHCTBHE OPraHMYECKHX W HEOPTaHMYECKUX KHCIIOT C
MeTaJlJlaMU, 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 U AJIEKTPOOTPULATEIBHOCTH, ONPEAEIATh TUI CBA3U, BUJl KPUCTAITIMYECKOU
pEmIETKH, ONUCHIBaTh (PU3WYECKME U XHMMHYECKHE CBOWMCTBa, 3allMChIBATh YpPaBHEHUS
XUMUYECKHUX PEAKINL;

Tema 1. 6. Xumuueckue peakuuu (12 yacoB)

Kaaccnpukanusa XxuMu4ecKnx peakunuil. Peakiimm coelMHEHUS, Pa3JiOXKEHUs, 3aMEelIeHUs,
oomena. Karamutuueckue peakiuu. OOpaTumblie W HEOOpaTUMble peakiuu. [ OMOTEHHbIE U
TeTEePOreHHbIE PeaKIUuu. DK30TEPMUUYECKUE U HHAOTEPMUUYECKHE peakiuu. TeruoBoi 3ddekT
XUMUYECKHX peakuuil. TepMoxuMuuecke ypaBHEHUSI.

OKHCINTENTbHO-BOCCTAHOBHTEIbHbIe peaknuu. CreneHb OKUCIeHHA. OKHUCINTENb U
BOCCTaHOBJIeHHWE. BoccraHoBuTenb M OkucieHue. MeToa 3NeKTpoHHOro OanaHca JUIs
COCTaBJICHUS] YPABHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Ckopocth XuMH4YecKuX peakumid. [IoHsITHE O CKOPOCTU XUMHUECKUX pPEeaKUUid. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKIUN OT Pa3In4YHbIX (PaKTOPOB: MPUPOJIbI pEarupyronmx BemecTB, UX
KOHLEHTPALlUKM,  TEMIepaTypbl,  IOBEPXHOCTH  CONPUKOCHOBEHHUS U  HCIOJIb30BAHUS
KaTaJnu3aTopoB.

O0paTuMocTh XUMHYECKHX peakuuil. OOpaTrMble U HEOOpaTUMBbIE peakIui. XHUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUS.

JemoncTpauuu. [Ipumepsl HEOOpaTUMBIX peaklui, UIYIIUX C 00pa3oBaHHEM OCajKa, rasa
WIM BOAbL. 3aBHCHUMOCTb CKOPOCTH pE€akUWW OT NPUPOJAbl pEarupyrouiux BELIECTB.
B3anmopeiicTBue pacTBOPOB CEPHOM KHCIIOTHI C PacTBOpPaMU THOCYJb(haTa HATPHUS Pa3IUIHON
KOHIEHTPALUU U TeMmreparypbl. Mojenb KUMSIMIEro clos. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH
peakuMu OT MPHUCYTCTBHMS KaTajau3aTopa Ha NPUMEpE pPa3IoKEHHUs NEPOKCHAA BOAOpOAA C
MIOMOIIBIO JUOKCHIA MapraHia M Karanasel. Monenb snexrponmsepa. Moaenb 3J1eKTpOIU3HON
BaHHBI JJ1 IOJy4YEHUs aOMUHUS. Mo/iesb KOJIOHHBI CHHTE3a aMMHaKa.

JlabopaTopHbIe onbITHI. Peakius 3aMenieHust MeIM JKeJIe30M B PaCTBOPE MEAHOIO KyIOpoca.
Peakuuu, wuaymume c o0pa3oBaHMEM OCajJKa, Tra3a WM BOJBL. 3aBUCUMOCTb CKOPOCTH
B3aMMO/JICHCTBUS COJSHOM KHMCIOTBI C METa/NIaMd OT MX INPUPOJBL. 3aBHCHUMOCTb CKOPOCTH
B3aMMOJICMCTBUSI IIUHKA C COJISHOM KHCJIOTOM OT €€ KOHLEHTpauuu. 3aBUCHUMOCTb CKOPOCTH
B3aumojieiicTBusa okcuaa meau(ll) ¢ cepHoit kKUCI0TOM OT TeMIeparypsl.

3HaTh:

—  CYIIHOCTb XMMHUUYECKOU peaKkluu, 3aKOH COXPAHEHHUs MacChl U SHEPIUH, €T0 3HAUCHHUE;

—  IIOHATHE CKOPOCTH JJII TOMOT€HHOW U F€TEPOTr€HHOM peaKklny;

—  (akTopsbl, BIUAIONINE HA CKOPOCTh PEAKINH;
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—  OIpenesIeHUE COCTOSHUS XUMHUYECKOTO PaBHOBECUH, (DAKTOPBI, BIUSAIOIINE HA CMEIIEHNE
XMMHYECKOr0 paBHOBECHS, onpeaeneHue npunuumna Jle- [larense.

Ymersn:

—  KJIacCHU(QUIMPOBATH XMMHUECKHE PEaKIINH;

—  OOBSCHATHP MEXaHM3Mbl peaKlHMil Ha TMpUMEpPEe OPraHMYEeCKHMX W HEOPraHUYEeCKUX
BEILIECTB;

—  peuwiaTh 33Ja4d Ha TEIUIOBOH 3P QeKT;

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

—  Pa3bACHSATH Ha KOHKPETHBIX MIPUMEPaX CIIOCOObI CMEIICHUS XUMUYECKOTO PAaBHOBECHSI.

Tema 1. 7. MeTaiabl HeMeTa bl (12 yacoB)

OcoOeHHOCTH CTpOEHUsT AaTOMOB W KpHUCTaUIOB. DHU3MYECKHE CBOWCTBA METAJIJIOB.
Knaccudukaruss MetamnoB MO pa3iuvyHbIM MpHU3HAKaAM. XHUMHUYECKHE CBOWCTBA METaJUIOB.
DIEKTPOXUMUYECKHN psJl HANIPSHKEHU MeTaIuioB. MeTtamiorepMus.

OO6mue cnocoObl mnonydyeHuss MetamwioB. [lonstue o Meramnypruu. Ilupomeramnyprus,
THUIPOMETAIUTYPTHUS U AeKTpoMeTauyprusi. CrijiaBbl YepHbIE U [IBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOEHHMsI aToMoB. Hemeramibl — TpOCThIe BeEHIECTBA.
3aBUCHUMOCTh CBOWCTB TallOTEHOB OT UX TmojoxeHus B llepuonunueckoil cucreme.
OxucauTeNbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS
B Py DJIEKTPOOTPULIATEIBHOCTH.

JdemoncTpannu. Komiekuus MeramioB. BzanmoaeiicTBre MeTaioB ¢ HeMeTauiaMu (kKenesa,
LMHKA U aTIOMUHUS C CEpOil, aIFOMUHUS C HOJJOM, CYpbMBbI C XJIOPOM, TOPEHHUE kKeje3a B XJIOpe).
I'openne metanmnoB. ATIOMHHOTEPMUS.

Komneknus HemeramioB. ['openue HemeTaioB (cepbl, Gocdopa, yris). BeitecHeHne menee
aKTUBHBIX TAJIOT€HOB U3 PACTBOPOB UX COJIei Oojiee aKTUBHBIMU TaJIOTeHAMH.

Mogens NpOMBIIUIEHHON YCTaHOBKHM JJI MPOU3BOJCTBA CEPHOW KHUCIOTHI. Mojens neuu st
o0xwura u3BecTHs KA. Komnekiuyu npoAayKIuii CUIMKAaTHOM MPOMBIIUIEHHOCTH (cTekna, (apdopa,
dasiHCa, IEMEHTA Pa3IMYHBIX MApPOK U JIp.)

JlabopaTopHbie ONBITHI. 3aKajiKa U OTIIYCK cTainu. O3HaKOMJIEHHE CO CTPYKTYypaMH CEPOro U
Oenoro uyryHa. PacnosnaBanue pyJ xenesa.

3HaTh:

—  obmme (¢u3MUecKre CBOWCTBAa METANIOB, 0COOCHHOCTH CTPOCHUS MX

—  aTOMOB M KPUCTAJUIMUECKON PEIIETKH;

—  0COOEHHOCTH CTPOEHHSI aTOMOB HEMETAIJIOB COCTAB BO3/1yXa, YCIOBUS

—  peakuMH TropeHus u e€ MmpeBpalleHus;

—  XHMMHYECKHE CBOMCTBA HEMETAIJIOB.

Ymern:

—  ompeaensaTh no Gpopmysie IPUHAJICKHOCTh BElIecTBa K KaKOMY-JIH00

—  KIaccy;

—  3amuChIBaTh YpaBHEHUS PEaKIMil ¢ ydacTHEeM METalIoB;

—  yMETbh 3alKChIBaTh YPaBHEHUS PEAKINI MOJyYeHUsI KHUCIOPOaa,

—  B3aUMOJEMCTBUS KUCIOPO/Ia C IPOCTHIMH BEIIECTBAMH.

IIpakTuyeckas padora Ne 2. [Tomyuenue, coOupanue u pacrio3HaBaHUE Ta30B

IIpakTnueckas pa6ora Ne 3. PemieHue skcriepuMeHTaNIbHBIX 3a/1a4

Kounrpoabsnas padora Ne 3. [lo Heopranuueckoit XuMuu

2. OPTAHUYECKAS XUMMUHA (50 yacos)

Tema 2. 1. OcHOBHbIE OHATHUSI OPTrAHNYECKON XMMHUHU U TEOPHUS CTPOEHUSI OPraHNYeCKHX
coequHenuii (10 yacoB)

IIpeamer opranuyeckor xumuM. [lpuponHsle, HCKYCCTBEHHBIE U CHHTETHYECKHE
opraHuueckue emecrsa. CpaBHEHNE OPraHMYECKUX BEIECTB ¢ HEOPTaHUYECKUMHM.
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BanentHocTh. XMMHYECKOE CTPOEHME KaK IOPANOK COCIMHEHMS aTOMOB B MOJIEKYJIBI IIO
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 BemecTB. Kilaccudukanuss BemiecTB IO  CTPOEHHUIO
YIJIEPOJHOTO CKEJIeTa W HANU4MI0 (QYHKIMOHAIBHBIX Ipynm. ['omonoru u romosorusi. Hauana
nomenknatypst IUPAC.

Kanaccupukanusa peakuuii B opraHuyeckoil xumuM. Peakumm npucoenvHeHus
(ruppupoBaHus,  TaJOT€HUPOBAHMS,  TUAPOTAJIOre€HUPOBAaHHWA,  rujapaTtauuu).  Peakuun
OTUICTICHUsI  (JETMAPUPOBAHUSA,  JAETHAPOTAIOT€HUPOBAaHUsS,  JAerujaparauuu). Peakuun
3amenieHus. Peaknuu nsoMepursanuu.

JdemoncTpanuu. Mojenu MOJIEKYJI TOMOJIOTOB M H30MEPOB OPraHUYECKHX COCAVMHEHUU.
KauyecTBeHHOEe OOHapykeHHE yriepoja, BOJOpPOJAa U XJIOpa B MOJEKYJaX OpPraHu4ecKHX
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 OPraHUYECKOW XUMUU;

—  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 (OPMYJIbl OPraHMYECKUX BEIIECTB (TOJHBIE U COKpAIIEHHBIC
CTPYKTYPHBIE), OIPEEIATh H30MEPHI;

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

—  3aIMCBHIBAaTh COOTBETCTBYIOIINE YPABHEHHUS PEAKIUN.

Koutpoabnass paGoraNed. Teopuss CTpoeHHS  OpPraHWYECKUX  COCAMHEHUUN
A.M.bytneposa

Tema 2. 2. Yr/ieBo10poaAbl U X NPUPOAHBIEe HCTOYHUKH (12 YacoB)

AJIKaHBI. AJIKaHBI: TOMOJIOTUYECKUN A, U30MEPHS 1 HOMEHKJIATypa alIkaHOB. XMMHYECKHE
CBOIICTBa alKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMEILIEHHUE, pa3lIoKEHHE, IETHIPHUPOBAHUE.
IIpuMeHeHue alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DOTWIEH, €ro IMojJydyeHue (JeruapupoBaHMEM JTaHa, JeMoJuMepu3aIuen
noJin3TUIIeHa).'oMostornueckuii psij, N30Mepus, HOMEHKJIaTypa aJIKEHOB. XMMHUYECKHE CBOWCTBA
STUJICHA: TOPEHHE, KaueCTBEHHbIE peakiuu (oOeciBeunBaHue OpPOMHONW BOJBI M PAacTBOpA
NepMaHraHaTta Kajaus), ruapaTtanus, noaumepusanus. [IpuMenenne 3TuineHa Ha OCHOBE CBOMCTB.

JAuensl U Kayuyku. [loHATHE O AMEHAX KakK YIJIEBOJOPOJAX C JBYMs JIBOMHBIMM CBSI3SIMHU.
ComnpsikeHHbIE IUEHBl. XUMHUYECKHE CBOMCTBa OyramueHa-1,3 um wm3ompeHa: obOecrBedrBaHHE
OpOMHOI BOJIbI M TTOTUMEpH3alus B Kayuyku. HatypanbHblil 1 cuHTeTHYeCKue Kayuyku. Pe3una.

AJIKMHBI. ATleTHIIeH. XUMHUYECKHE CBOMCTBA alleTUJIeHA: TOpeHUe, 00ecIIBeYMBaHNEe OPOMHOM
BOJbl, NPUCOEAUHEHUE XJIOPOBOAOPOAA M ruaparanus. IIpumeHeHue aneTmineHa Ha OCHOBE
CBOMCTB. MeXKiIaccoBasi H30MepHs € aJKaIHCHAMMU.

Apenbl. benzon. Xumuueckue cBoilcTBa O€H30i1a: TOpEHHE, peaKLUM 3aMelleHUs
(ranorenupoBaHue, HUTpoBaHue). [lpumenenune 6eH301a Ha OCHOBE CBOWCTB.

IIpupoaHble HCTOYHMKH YIJI€BOAOPOAOB. [IpuponHbIii ra3: cocTaB, IPUMEHEHNE B KAYECTBE
TOIUIMBA.

15



Hedts. CocraB u nepepabotka Hedtu. [leperonka nedpru. HedrenmpomxykTsr.

JeMoHcTpaumuu. ['opeHne MeraHa, 3TWieHa, aueTwieHa. OTHOLIEHWE METaHa, 3THUJICHA,
alieTusieHa U OeH30J1a K pacTBOpaM NepMaHraHara kajuus u OpomHoi Boje. [lonyuenue stunena
peakiue aeruapartaluy 3TaHoja, aleTH/IeHa — I'MAPOJIM30M KapOuna kanblusd. PaznoxxeHue
KaydyKa [pH HarpeBaHUU, UCIIBITAHUE MPOJYKTOB Pa3IOKEHUs HAa HenpeaenbHoCTh. Komnekuus
oOpa3uoB Hedptu u HeprenpoaykToB. Komnmekuusa «KameHHBIH yroap © NpOAYKLIHA
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

JlabopaTopHble onbIThbl. O3HAaKOMIIEHHE C KOJUIEKIIMEW oOpa3uoB He(PTH M IPOAYKTOB €€
nepepadoTku. O3HAaKOMIJIEHHE ¢ KOJUIEKIIMEN KaydyyKOB M 00pa3liaMu U3JEJIUNA U3 PE3UHBI.

3HaTh:

—  ompezaeneHue, obOmyr Qopmyny, (u3MYEeCKMe M XUMHUYECKHE CBOWCTBa, 00jacTu
MPUMEHEHUS U CITOCOOBI MOTYYEHUS.

Ymers:

—  3amnuchIBaTh CTPYKTYpHBIE (POPMYIbI, Ha3bIBaTh IO CHCTEMAaTUYECKOH HOMEHKJIAType U
10 HAa3BaHUIO, pa3InyaTh MOHATHS «TOMOJIOI» U «U30MEPY», COCTABIATh YPABHEHUS XUMUYECKUX
peakuuii;

—  M3rOTaBIMBaTh MOJEIM MOJIEKYJ OpPraHMYECKHX BEILIECTB, peEIlaTh 3aJadyd Ha
OIpeielIeHne MOJIEKYIIPHON (OPMYJIbl T'a3000pa3HbIX BEILIECTB.

Tema 2. 3. Kucjiopoacoaep:xamue opranudeckue coeannenus (15 yacon)

Couprel. [lonyyenume staHona OpOXEHUMEM TIIIIOKO3bl W TUApaTalued  ATUIICHA.
['unpoxcuibHas rpynna kak @yHkuuoHanabHas. [loHsATHE O MpeaenbHbIX 0OTHOATOMHBIX CIUPTAX.
XUMHUYECKHEe CBOMCTBA 3TaHOJA: B3aUMOJICHCTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX U CII0KHBIX
3(pUpOB, OKUCIIEHUE B ajbjaerui. [IpumMeHeHune 3TaHoja Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
IIOCJIEICTBUS U IPEAYIIPEIKICHNUE.

I'munepuH Kak MpeACTaBUTENIb MHOIOATOMHBIX cHupToB. KauecTBeHHas peakuus Ha
MHOT0aTOMHBbIE cIUPThI. [I[ppuMeHenue rnunepuHa.

®enou. Puznueckue M XHUMHUYECKHE CBOIicTBa (eHona. B3amMHoe BIMsSHHE aTOMOB B
MoJieKyne (peHosa: B3auMOACHCTBUE C TUIPOKCUIOM HATpUsl U a30THOM KucioToi. [Ipumenenue
(heHo1a HAa OCHOBE CBOMCTB.

Aabaernabl. Ilonarue 00 anpaerugax. AJbAerujaHas rpynmna Kak (yHKIMOHAIbHAS.
@opManpIeru] U €ro CBOMCTBA: OKHUCICHHE B COOTBETCTBYIOLLYIO KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOUIMI crnupT. [lomyueHue anbIeruioB OKUCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenune popmanpaeruaa Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaorsl. [lonarue o xapOoHOBBIX kuciorax. KapOokcunpHas rpymnmna Kak
¢dbyHkumoHanpHad. ['oMonorudeckuii psja MpeaenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyuenre kapOOHOBBIX KHCIOT OKMCICHHEM ajbJETHA0B. XWMHYECKHE CBOMCTBA YKCYCHOU
KHACJOTBI: OOIIMEe CBOWCTBA C MHUHEPATbHBIMH KHUCJIOTAMH W PEAKIHs dSTepUPHUKAIIH.
[IpumeHeHre YKCYCHOW KHCJIOThI Ha OCHOBE CBOWCTB. Bpicine >KHpHBIE KUCIOTHI Ha MpUMeEpe
MMaJIbMATHHOBOU U CTEAPUHOBOM.

Chaoxnbie 3¢upsl u xupbl. [lomyueHue ciaoxHBIX 3(QUPOB peakuued sTepuduxanmm.
CrnosxHble 3¢pupbl B mpupojie, ux 3HaueHue. [[puMeHenne cioxHbIX 3(UpPOB Ha OCHOBE CBOMCTB.

Kupst kak cnoxusie 3¢upsl. Kiaccuduxanmus xupoB. XuUMHUYECKHE CBOWCTBAa KUPOB:
TUJIPOJIN3 U TUIPUPOBAHME KUIKUX KUPOB. [IprMeHeHne )K1UpoB Ha OCHOBE CBOMCTB MbLJa.

YraeBoabl. YTIeBOAbl, WX KIacCH(HKAIMsI: MOHOcaxapuabl (TJIIOKO3a, (pPyKTO3a),
aucaxapuibl (caxaposa) U mojmcaxapuisl (Kpaxmall U elIos03a).

['moko3a — BemecTBO ¢ IBOMCTBEHHON (PYHKIMEH — albIeruI0CIupT. XUMHUYECKHE CBOMCTBA
TJIIOKO3BI: OKHCIIEHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIIEHHE B COpPOHT, CIUPTOBOE
Oposkenue. [IpuMeHeHue rroKo3bl Ha OCHOBE CBOMCTB.

3HauyeHUE YIJIEBOJOB B JKUBOM MpUpPOJE M JKHU3HM uenoBeka. [loHATne o peakumsx
MOJINKOHJEHCAIMHU U THAPOJIM3a Ha IPUMEPE B3aUMONPEBPALLEHUN: TIIF0K03a —> MOJINCAaXapu/Il.

Jdemoncrpanuu. OKuciaeHue cnupTa B anbaerua. KauecTBeHHble peakuu Ha MHOTOaTOMHBIE
cnupThl. PacTBOopuMOCTh (peHONAa B BOAE INpH OOBIYHON TeMmIeparype U INpU HarpeBaHHH.
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KauectBennbie peaknmm Ha (eHos. Peakmusi cepeOpstHOTO 3epKaia ajabJeTUIOB H TITFOKO3HI.
OkuclieHHe anbJAeTUI0B U TIIOKO3bI B KUCIOTY ¢ oMol ruapokcuaa meau(ll). Kauecrsennas
peakuus Ha kpaxmai. Komnekuust 3pupHbIX Macen.

JlabopaTopHble onbIThl. PacTBOpeHHUE IMHIIEpUHA B BOAE U B3aMMOJICUCTBUE C THUIPOKCUIOM
menu (Il). CaoiicTBa yYKCyCHOW KHCJIOTHI, OOIME CO CBOWCTBAMU MHUHEPAJIBHBIX KHUCIOT.
JlokazaTenbCTBO HEMPEAENbHOI0 XapakTepa MKHUIKOro >Kupa. B3aumMopeilcTBUe TIJIIOKO3BI U
caxapo3ssl ¢ ruapokcuaoM Meau (11). KauectBennas peakuus Ha Kpaxmall.

3Hath:

—  OIpEIENICHUE, COCTAB U CTPOCHUE MOJIEKYJ, CYIIHOCTh BOJIOPOJHOM CBSA3U U €€ BIHMSHUE
Ha (pU3UYECKHUE CBOICTBA CIIUPTOB,;

—  HW30MEpbl, TOMOJIOTH, Ha3BaHHWS IO CHUCTEMAaTHYECKOM HOMEHKIAType, CIOCOOBI
MOJIy4EeHUS U 00JIACTU PUMEHEHHUS.

Ymers:

—  COCTaBJISITh CTPYKTYpHBIE (POPMYIIBI U HAa3bIBATh UX MO CUCTEMAaTUYECKON HOMEHKIIATYPE,
3alUCHIBAaTh YPAaBHEHUS PEAKIINI, OTPAXKAIOIINEe XUMUUECKUE CBOMCTBA.

Kountpoabnas padora Ne 5. Kucnopoacoaepikaiiye opraHndeckue CoeIMHeHUs

Tema 2. 4. A3oTcoaep:xaiiue opranndeckue coequHenusi. [loaumeps (13 yacoB)

Amunsbl. [Tonstue 06 amuHax. Anudaruyeckue aMHHbI, UX KJlacCU(pUKAIUg 1 HOMEHKJIATypa.
AHUNIMH, KaKk opranuyeckoe ocHoBaHue. [lonmydyenne anunuHa u3 HUTpoOeH3omna. [IpumeneHue
AHWJIMHA HA OCHOBE CBOMCTB.

AMHHOKHMCJIOTBI. AMHUHOKHUCIOTHI Kak amdoTepHble IUPYHKIHUOHATBHBIE OpPTaHUYECKUE
COeIMHEHUSI. XMMUUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBHE CO IIEI0YaMU, KHUCIOTaMU
U JpYyT ¢ Ipyrom (peakuus noaukoHaeHcamun). [lentuanas cBs3p u nonunentuasl. [Ipumenenue
AMHUHOKHCIIOT Ha OCHOBE CBOWCTB.

Beaku. llepBuuHas, BTOpWUYHAs, TpPETHYHAs CTPYKTYphl O€NKOB. XWUMHUYECKHE CBOWCTBA
OeNKOB: TOpeHue, IeHaTypallus, THIPOJIN3, IBETHHIE peakinu. bruonornyeckue GyHKIUU OEITKOB.

IMonumepsl. benku u nmonucaxapubl Kak OUOTIOTUMEPHI.

[Imactmacceel. IlonydeHue mnoAMMEpPOB peakUUe MOJUMEPU3ANUNA W TOJIUKOHICHCALIMHU.
TepmoruacTUUHbBIE U TEPMOpPEAKTUBHBIE TU1acTMacchl. [IpencraBuTenu miacrmacc.

Bonokna, nx knaccudukanus. [Tonydenne BonokoH. OTAeNbHBIE MTPEACTABUTEIN XUMUYECKUX
BOJIOKOH.

JemoncTpanuu. B3anMmonencTBue aMMmMuaka M aHWIMHA C COJITHOM KucinoTou. Peakius
aHWIMHA ¢ OpoMHOM BOmOM. Jloka3aTenbCTBO HANMMYMUS (PYHKIIMOHAIBHBIX TPYI B PAacTBOpPax
aMHHOKHCIIOT. PacTBOpenue n ocaxaenue 6enkoB. L{BeTHble peakiyu 6enkoB. ['opeHne nTuybero
repa v MepCTsIHOW HUTH.

JlabopaTopHble onbIThl. PacTBOpeHne 6enkoB B Boje. OOHapykeHHe OEIKOB B MOJIOKE M B
MsicHOM OynboHe. JleHaTypanus pacTBopa Oeika KypHHOTO SiIla CIIUPTOM, PACTBOPAaMHU COJIEH
TSDKEITBIX METAJIJIOB U TIPU HAarpEeBaHUHU.

3HaTh:

—  OmpeneNieHue, CTPOCHHUE MOJIEKYJI, CBOMCTBA M 00JIACTH TPUMECHEHHS;

—  TIpeBpalieHue OCNKOB MUIIY B OpraHu3Me, QyHKIIUU OCJIKOB B OpTraHU3ME;

—  UMETb NPEJCTABICHUE O XUMUYECKOM U OMOJIOTHYECKOM CHHTE3€ OCIIKOB.

Ymers:

—  COCTaBJISTh CTPYKTYpHBIE ()OPMYIIBI M HA3bIBATh UX M0 CUCTEMATHYECKOW HOMEHKIIATYpE,
3aMUCHIBATh YPaBHEHUS PEAKIINI, OTPAXKAIOIINe XUMUUECKUE CBOMCTBA;

—  TIpojieniaTh IBETHBIC PEAKIIMU Ha OCIKU

—  OODBICHATH NPUMEHEHHE UCXO/S U3 UX CBOWCTB U CTPOCHHUSI.

IIpakTnueckass padora Ne 4. PemieHue 5KCIepUMEHTAIbHBIX 3a/lad Ha WACHTUPHUKAIUIO
OPraHUYEeCKUX COCIMHEHHI

IIpakTnueckas pa6ora Ne 5. Pacnio3HaBanue miactMacc U BOJIOKOH

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

PesynpTaThl 00yueHHWS XWUMUHW JODKHBI COOTBETCTBOBATH OOIIMM  3ajavyam
mpeaMeTa U TPEOOBAHUSAM K €r0 YCBOSHHUIO.

Pe3ynpTaThl 00yueHHs OIEHUBAIOTCS MO MNATUOAUIBHOW cucteMe. [Ipu oreHke
YUUTBHIBAIOTCS CIIEIYIONINE KaYEeCTBEHHBIE MMOKa3aTeIN OTBETOB:

-r1yOrHa (COOTBETCTBUE U3YUYCHHBIM TEOPETUUECKUM O0O0OIIEHUSIM); OCO3HAHHOCTh
(cooTBercTBUE  TpeOyemMblM B  NPOrpaMMe€ yMEHHUSM  NPUMEHSTHh MOJYyYEHHYIO
uH(}OpMaIHio);

- MOJIHOTA (COOTBETCTBUE 00BEMY ITPOTPpaMMbl U HHPOpMAITUN YICOHHUKA).

[Ipyn oOlleHKE YYUTHIBAIOTCS YHCIO M XapakTep OMIMOOK (CYIIECTBEHHbIC WM
HECYILIECTBEHHBIE).

CyuiecTBeHHbIE OIIMOKM CBA3aHBl C HEJOCTATOYHOW TIyOMHOW M OCO3HAHHOCTHIO
OTBeTa (HampuMep, YICHHUK HEMIPaBUILHO yYKa3ajl OCHOBHBIC MPU3HAKU MTOHSATHMN, SBICHHM,
XapaKTEPHBIC CBOMCTBA BEIMIECTB, CPOPMYIMPOBAIT 3aKOH, MTPABUJIO U TIP., I YIYCHUK HE
CMOT TPUMEHHTHh TCOPETUUYCCKHE 3HAHUS I OOBSICHCHHS W TPEACKa3aHUs SBIICHHMA,
YCTaHOBJICHHS] TTPUYMHHO-CJICACTBEHHBIX CBSI3CH, CPAaBHCHHS W KJIACCH(DUKAINK SBICHUIN
U T.IL).

HecymecTBeHHbie OMIMOKU  OMPENENSIOTCS HEMOJHOTOM oTBeTa (Hampumep,
yIOyIIeHue M3 BUJy KAaKOTO-IMOO HEXapakTEepHOro (QakTra IMpU ONMUCAHWUU BEIIECTBA,
mpoiiecca). K HMM MOXHO OTHECTM OTOBOPKH, OIUCKH, JOIYIICHHBbIE IO
HEBHMMATEJILHOCTU (HampuUMep, Ha JIBa U Oojiee ypaBHEHUN peakiuil B MOJIHOM HOHHOM
BHJIC JIONYIIICHA OJTHA OIMOKa B 0003HAUCHUH 3apsia HOHA).

Pe3ynbTaThl 00y4eHUs] MPOBEPSIIOTCA B MPOIECCE YCTHBIX U MUCHMEHHBIX OTBETOB
YYAIIUXCs, @ TAKXKE TIPH BBHITTOJTHCHHH UMM XUMHUYECKOTO IKCIICPUMEHTA.

OueHka ycTHOro OTBETa

OTmeTKa «5»:

OTBET MOJIHBI W TIPAaBUJIbHBIA HAa OCHOBAaHMM W3YUYEHHBIX TE€OPHU; MaTepuall
M3JIOKEH B  ONPEACTICHHOM  JIOTHYeCKOM TIOCJICIOBATEIIBHOCTH,  JIUTEPATyPHBIM
SI3BIKOM; OTBET CAMOCTOSITEITHbHBIN.

OT1meTrka «4»:

OTBET MOJIHBIM U IPABUJILHBIA HA OCHOBAHUU U3YUYECHHBIX TEOPHIL;

MaTepHuas M3JI0KEH B OMPEISICHHOM JIOTHUYECKOW MOCIEA0BaTeIbHOCTH, TIPH ATOM
JIOMYIIIEHBl JIBE-TPU HECYIIECTBEHHBIC OIMMOKH, WCIPABICHHbIE TI0 TPEOOBAHUIO
MIPEToIaBaTelIs.

OTtMeTKa «3»: OTBET MOJHBIN, HO TIPU 3TOM JOIYIIeHA CYIIECTBEHHAS OITUOKA, UK
OTBET HEMOJIHBIN, HECBS3HBIM.

OT1meTka «2»:

Ipy OTBETE OOHAPY)KCHO HETMOHMMAHWE YYAIMMCH OCHOBHOTO COJICpKaHUS
y4eOHOTO Marepuaja WM JOIYIICHBI CYIICCTBEHHBIC OIMMOKH, KOTOPBIE CTYJISHT HE
MOKET MCIIPABHUThH IMPU HABOASIIMX BOIIPOCAX MPEIOIaBaTeIsl.

OneHka 3KCNePUMEHTAJIbHBIX YMEHUH

OneHka cTaBUTCS HA OCHOBAHUU HAOIIOJEHUS 33 CTYICHTAMH U MUCbMEHHOTO

oTyera 3a pabory.

OrmeTKka «5»:

paboTa BBHITIOJIHEHA MOJTHOCTHIO, MMPABWIBHO; CACIAHbl IPABUIHHBIC HAOTIOACHUS U
BBIBOJIBL
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AKCIIEPUMEHT OCYIIECTBJIEH TIO IJIaHy, C yY€TOM TEXHHKH O€30TaCHOCTH W MPABHII
paboTHI C BEMIECTBAMHU U 000PYIOBaHUEM;

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

Ot1MmeTka «4»:

paboTa BBIMIOJIHEHA MPABWIIHHO, C/I€JIaHbI MPABUJIbHBIC HAOIIOJICHUS U BBIBOBI, IPU
ATOM JKCIIEPUMEHT MPOBEICH HE TOJHOCTHIO MW JOMYIIEHBI HECYIIECTBECHHBIC OITMOKHU B
paboTe ¢ BeuecTBaMu U 000pYyTI0BaHUEM.

OtrMmeTka «3»:

paboTa BBHINOJHEHA MPABWIBHO HE MEHEE 4YEM HAIMOJOBUHY WM JOMylIeHa
CYILIECTBEHHAs OIIMOKA B X0JI€ IKCIIEPUMEHTa, B 00bSICHEHUU, B OPOPMIICHUU pabOTHI, B
COONIOJICHNM TpaBUJl TEXHUKM O€30MacHOCTM TNpu paboTe ¢ BellecTBaMU U
00opyI0BaHUEM, KOTOpask UCIIPABISETCS 0 TPEOOBAHUIO MTPETO1aBaATEIIs.

OTMeTKa «2»:

nonyiieHsl ABe (M 0ojee) CYIIECTBEHHBIE OIIMOKM B XOJ€ JSKCIEPUMEHTa, B
00bsICHEHUH, B OPOpMIICHUH PabOThI, B COOJTIOJICHUN MPABUI TEXHUKHA 0€30TaCHOCTH, TIPU
paboTe Cc BelecTBaMu U 000pYAOBaHUEM, KOTOPBIE CTYJIEHT HE MOXET HCIPAaBUTh JTaKe
10 TPeOOBAHUIO MPENOIABATEIS.
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7. TemaTnueckui I1JiaH

TemaTnueckunii raH
y4eOHOM MUCIUIUIMHBI XUMUS
2021 — 2022 yueOHblii roJ
['pynmer 1 — 6
[Tpodeccus: Cpapiuk (pydyHO# ¥ YaCTUYHO MEXaHU3UPOBAHHOW CBAPKH (HAIIJIABKH))

Obs3aTenpHas yueOHas
Maxe. BueaynurtopHas Harpyska
Ne HaumenoBanue pasjenoB qeBmay | CAMOCTOATENbHAS
TEMBI U TEM Y pabota B TOM YHCIIC:
Harpyska - Bcero z
00yuaronl sapsgTuii | 7120- | 1D K/p
pab. | pab.
1 kypc 171 57 114 5 6
1 cemecTp 96 32 64 3 3
\ BBeaenune 3 1 2 1
Pa3nen 1. O6mas u Heoprannveckasi xumusi (62 yaca)
1. 1. | OcHOBHBIC TIOHATHUS U 3aKOHBI 9 3 6
[Tepuoanueckuii 3aKOH 1
[lepuonnueckas cucTeMa XUMHYECKUX
1.2 9 3 6
sneMeHToB . 1. Menaeneera u
CTPOCHHE aToMa
1. 3. | CtpoeHue BelecTBa 10 3 7
14, Bopa. PacTtBopsl. DnekTponuTudeckas 11 4 7 1 1
JUCCOLIAITUS
15 KJ'IaCCI/I(bI/IKVaHI/IH HEOPraHH1ECKHX 18 6 12
COEIMHEHMI M UX CBOMCTBA
1. 6. | XumMu4ueckue peaxiiu 18 6 12
1. 7. | Metamisl 1 HEMETaJLTbI 18 6 12 2 1
2 cemecTp 75 25 50 2 3
Pa3znen 2. Opranuveckas xumusi (50 yacoB)
OCHOBHBIE TIOHATHUSI OPTaHUYECKOMN
2. 1. | XUMHH U TEOpUsI CTPOCHUS 15 ) 10 1
OpPraHWYECKUX COETMHEHUM
29 VYrieBo1opobl U UX IPUPOIHBIE 18 6 12
HUCTOYHUKHU
23 Kucnopoacoaepxaririe oprannueckue 23 8 15 1
COEIMHEHUS
24 A3oTcoaepkalliue OpraHuyecKue 19 6 13 5 1
coequHenus. [lonumepnl
UTOI'O 171 o5/ 114 3 6
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8. TemaTnuyeckoe NJIAHMPOBAHHUE C ONpe/ieileHHeM OCHOBHBIX BH/I0B Y4e0OHOI 1eATeJIbHOCTH CTY/IEHTOB

Copaepxxanue yueOHOro MaTepuaJa, jaboparopHble padoThl U

HauMmenoBanue O0beM OcHoOBHbBIE BU/IbI Y4€OHO 1eSITeJIbHOCTH
pA3Ieon B Tem NPaKTHYeCKUe 3aHATHUS, BHEAYUTOPHAS] CAMOCTOSITE/IbHAsI 4ACOB CTyREHTOR
padoTa CTyJIeHTOB
1 2 3 4

Beenenue Conep:kanue y4eOHOTro MaTepuasa 2
Hayunble MeToabl O3HAHMS BEIIECTB U XMMHUYECKUX siBIeHUM. Poib Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTUI
HKCHEPUMEHTa U TEOPUU B XMMHU. JHAYCHHE XUMHUH MPU OCBOCHUHU 1 s o0paboTKM M mepefayn  XUMHYECKON
npodeccuit CIIO €CTECTBEHHOHAYYHOTO npoduis uH(pOpMaLUK U ee TPEICTABICHUS B Pa3IMYHbIX
podeccnoHaTbLHOTO 00pa30BaHMUS. dhopmax
KonTposbHble padoThl 1 N N

. pOBepKa 3HAHUH 1O MKOJIBHOMY KypCY XUMUHU

KonTponbnas padora Ne 1. BxoHOI KOHTPOJIb
BHeayauTopHasi camocTosiTe/IbHAsi pa00oTa CTY1€HTOB: 1 [IpoBenenue CaMOCTOSITEILHOTO MOKCKA
cUCTeMaTnyeckas NpopadoTKa KOHCIIEKTOB 3aHATUH; 1 XUMHAYECKOH HMH(POPMALMU C HCIOIB30BaHUEM
HamucaHue pedepara TemMe «3HAYECHUE XMMUU MPU OCBOCHUU Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
npodeccuny; U3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
MOITOTOBKA K KOHTPOJIBHOW pabore; WuTepHera)

Pazjnen 1. O0masi u HeopraHuyeckasi XuMHs 62

Tema 1. 1. OcHoBHble | Conep:kaHue y4eOHOI0 MaTepUAJIa 6

MOHSTHUSA U 3aKOHBI 1. BemectBo. ATomM. Monekyna. XUMHUYECKUN dIE€MEHT. AJTOTPOIHS.
2. Ilpocteie u  cinoxHble  BemecTBa. KadecTBeHHBIH U
KOJIMYECTBEHHBIN COCTAB BEILIECTB.
3. XuMHyeckue 3Haku U pOpPMYJIBI.
4. OTtHocUTEeNbHBIE aTOMHAas M MoOJeKyJspHass macchl. KoiuuecTBo ®opMyIUpOBaHUE 3aKOHOB COXPAHEHUS! MacChl
BEIIECTBA. BEIIECTB M IIOCTOSIHCTBA COCTaBa BEIIECTB.
5. 3aKOH COXpaHEHMsI MacChl BEILIECTB. 6 VYcTaHoBKa ~ NMPUYMHHO-CIEACTBEHHOM  CBSI3U
6. 3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB MOJICKYJISPHOM CTPYKTYPBHI. MEXIy  COJepKaHMeM  JITHX  3aKOHOB U
7. 3akOoH ABOTaipo M CIEJICTBUS UX HETO. HalMCcaHUeM XUMHUYECKUX (POpPMYII U ypaBHEHUH.
8. PacuérHble 3a1aun Ha ompejeseHHe MAacCOBOHM J0JIM XUMHYECKUX
AJIEMEHTOB B CJI0KHOM BEIIECTBE
9. PacueTHble 3a7jaui Ha HAXOXKJAEHUE OTHOCUTENLHONH MOJICKYIISIPHOM
Macchl
JlabopaTopHbIe ONbITHI
N3roroBnenne wmonened MOJIEKYJ HEKOTOPBIX OpraHUYEeCKUX H
HEOPraHNYeCKUX BEIIECTB
BHeayautopHas camocTosiTeJibHAasA padoTa 3 VYcTaHOBKa 3aBUCUMOCTH MEX/y KaueCTBEHHOU
3anonnenue Tabauubl « OCHOBHBIE 3aKOHBI XUMHI) 1 M KOJMYECTBEHHOM CTOPOHAMHM XHMHYECKHX
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Pemienne 3amau B TeTpamsX Ha OIPENEICHHE MAacCOBOM IO
XUMHUYECKHUX DJIEMEHTOB B CII0KHOM BEIECTBE.

OOBEKTOB M TMpoleccOB. PemieHne pacdyeTHbIX
3aJ1a4 10 XUMUYeCKuM GopMyiaM U ypaBHEHHUSIM

Tema 1. 2.
IMepuoguveckuii
3aKO0H H
IMepuoguyeckas
cCHCTEMAa XUMHYECKHX
asemenToB Jl. K.
MenpaeieeBa u
CTPOEeHHEe aToMa

Coaep:xaHue y4eOHOro MaTepuaJia

1. [Tepuonnueckwuii 3akon [[.1. Menneneena.

2. Tlepuomnyeckas TabIuIla XMMHUYECKHX JJIEMEHTOB — Ipaduueckoe
0TOOpakeHHEe MEePHUOTUIECKOr0 3aKOHA.

3. CTpykTypa nepruoan4eckoil Tabnumsl 1 e€ 3HaueHue

4. ATOM — ClI0KHas 4acTHIIa.

5. Slapo (MpOoTOHBI U HEUTPOHBI) U AIEKTPOHHAsT 000s0uKa. 30TOTbI.
6. CtpoeHue HJIEKTPOHHBIX OOOJIOUYEK AaTOMOB JJIEMEHTOB MAJbIX
MIEPUOIOB.

7. OcoOeHHOCTH CTPOCHHS JJIEKTPOHHBIX O00OJIOYEK aTOMOB
AJIEMEHTOB OOJIBIINX TIEPHOAOB (TIEPEXOTHBIX AIIEMEHTOB).

8. [lonsatue 06 opouTansx s- p- u d- opourany.

9. DnekTpoHHBIC KOH(UTYPAITMH ATOMOB XUMHUYECKUX JICMEHTOB

YcraHoBka HBOJIFOLIMOHHOM CYIIHOCTH
MEH/ICJICEBCKOH U COBPEMEHHOU (POPMYITHPOBOK
nepuoauyeckoro 3akona J[. M. Menneneena.
OObsicHeHHE (PU3NYECKOTO CMBICTIA CHMBOJIMKHU
MEePUOANYECKON TaOJIUILIBI XUMHYECKUX
anementoB JI. WM. MenneneeBa (HOMEPOB
JJIEMEHTa, TMepuoja, TPyHmbl) M YCTaHOBKA
MPUYUHHO-CIIEACTBEHHOMN CBSI3U MEXITY
CTPOCHHEM  aroMa W  3aKOHOMEPHOCTSIMU
W3MEHEHUsI CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX
MMU  BEHIECTB B TMEpUOJaX U  TpyMmax.
XapakTepucTuka AJIEMEHTOB MaJIbIX U OOJBIINX
MEePHUOJIOB MO X MoJIokeHuto B [leproguueckoit
cucreme JI. 1. Menneneesa

JlabGopaTropHbie ONBITHI

CpaBHEHHE CBOMICTB MPOCTHIX BEHIECTB, OKCHUIOB U THUIPOKCHIOB
3JIEMEHTOB 1 Iepuoaa. MonenupoBanue IOCTPOEHUS
[Tepuoanueckoii TaOIUITBI XUMUYECKUX DIIEMEHTOB.

BueaynuTopHas camocTosiTeibHas padora

Hanmcanwne cooGmiennii Ha TeMbl: «Ku3Hb 1 nesarenpHoCcTh [1. U.
Meneneesa.

«Ilepuonnyeckomy 3akoHy OyJylliee HE TPO3UT Pa3pyLICHUEM. . .»
Hanucanue coobmenus ['abpuensa O.C. Xumus 11 kiacce, 3aganue 9

[IpoBenenue CaMOCTOSITENIBHOTIO MIOMCKa
XUMHUYECKON WH(pOpMalluu C HCHOJb30BaHUEM
pPa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
U3JIaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WntepHera). Vcnonb30BaHHE KOMITBIOTEPHBIX
TEXHOJIOTHI st oOpabOTKM H  Tepeaadu
XMMHUYECKON MH(POPMALIUHU U €€ MPE/ICTaBICHUS B
pa3anuHbIX GopMax

Tema 1. 3. CTtpoenne
BelllecTBa

Coaep:xaHue yueOHOIro MaTepuaJia

1. Monnast XuMu4deckast CBSI3b.

2. KoBasleHTHast XUMHYECKasl CBSA3b

3. MeTamnnueckast CBS3b.

4. I'a3000pa3HOE COCTOSTHHE BEIIECTB

5. TBEpioe M KUIKOE COCTOSTHUE BEIIIECTBA

6. Bogopoanas cBs3b

7. PacuérHble 3a1a4 HA MAaCCOBYIO JTOJIFO TIPUMECEH

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XHMHUYECKUX
BEIIECTB OT CTPOCHHSI aTOMOB OOpa3YIOMIMX HX
XUMHYECKHUX 3JIEMEHTOB. XapakTepucTUKa
BaOXHEUIINX THUIOB XHUMHMYECKHUX CBsA3ei U
OTHOCUTEIBHOCTH dTOHN THUIoJIornd OOBLICHEHHE
3aBHUCHUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOCHUS KPUCTATUIMYECKUX PEHIETOK.
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8. Uucrhie BewecTsa U CMecU
9. JlucriepcHbIe CHCTEMBI

JlaGopaTopHbIe ONbITHI

[TpuroroBneHue cycrneH3un kapOoHaTa Kanblius B Boje. IlomydeHue
SMYJIbCUU MOTOpHOro Macia. (O3HaKOMJIEHHE CO CBOMCTBaMHU
JICTIEPCHBIX CHCTEM.

BHeayautopHasi camocTosiTe/ibHas padoTa 3 YcTaHOBKa 3aBHCUMOCTH MEXy KaueCTBEHHOU
3anosnHeHue Tabauibl « TUITbl XUMUYECKOH CBSI3U» 1 U KOJIMYECTBEHHOM CTOPOHAMU XMMHUYECKHX
Pemrenue 3a1a4 Ha MacCOBYIO JIOJIIO IPUMECEH B TETPAIsX. 2 OOBEKTOB M TMpOlecCCOB. Pemienne pacdyeTHBIX
3aJja4 10 XUMUYECKUM (HOpMysIaM U YPaBHEHUSIM
Tema 1. 4. Boaa. Coaep:xaHue yueOHOro MaTepuaJia 7
PacTBOpBI. 1. Bona xak pactBoputens. PacTBOpEMOCTh BELIECTB
DJIEKTPOJIMTHYeCKAasA | 2. 3aBUCHMOCTb PAaCTBOPHUMOCTH Ta30B, JKUAKOCTEH M TBEPIBIX .
DopMyITMpOBKa OCHOBHBIX TOJOXKEHUH TEOPUU
AUCCONMALHA BEILIECTB OT Pa3IMYHBIX (PaKTOPOB. 9
. 3JIEKTPOIUTUYECKOI JMCCOLIMAIIAN u
3. PacuérHble 3a1aun Ha MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA. 9 .
5 XapaKTepUCTHKAa B CBETE 3TOM TEOPHH CBOWCTB
4. DnexTpoauTHYeCKas JUCCOLALIUS
. OCHOBHBIX KJIacCOB HEOPraHUYeCKUX
5. MexaHU3MBbl 3JIEKTPOJUTHYECKON JHCCOIMAIMHN ISl BEIIECTB C COCTMHEHH
Pa3NUYHBIMHM TUIIAMU XUMUYECKOH CBS3H. '
6. Kuciorsl, OCHOBaHHSI M COJIHM KaK SJIEKTPOJIUTEI.
BbimonHeHne XUMHUYECKOro SKCIEpUMEHTa B
IpakTHyeckue 3aHATUS MIOJTHOM COOTBETCTBUU c MpaBUIAMHU
ITpakTuyeckas padora Ne 1. [Ipurorosnenue pactBopa 3alaHHON 1 O6e3onmacHoctu. HaOmromenue, ¢Quxcauus u
KOHIICHTPAIUH. OTICaHWE pe3yIbTaToB IPOBEIEHHOTO
HKCIEPUMEHTA
KonTpoabHbie padoThl
KontponbHast pabora Ne 2. Ilepuoauueckas cucTeMa XUMHUYECKHX 1 [IpoBepka 3HaHUH 10 NPONHIEHHOM TeMe.
sanemenToB J[. . Menzaeneea. CTpoeHue atoma.
BHeayautopHas camocTosiTeJibHas padoTa 4 .
VYcTaHOBKa 3aBUCUMOCTH MEX/1y KauyeCTBEHHOM
3amonHeHne  TaOMMIBI  «3aBUCHMOCTh  PacTBOPHMOCTH  Ta30B, 2 N
. U KOJIMYECTBEHHOH CTOPOHAMH XHMHYECKHX
KHJIKOCTEH M TBEPJIBIX BEIIECTB OT PA3IMYHbBIX (PAaKTOPOBY
O0BEKTOB M IpolieccoB. PemieHune pacdyeTHBIX
Pemrenne 3amad Ha MaccoBYIO JIONIO PAacTBOPEHHOTO BEIIECTBA B 2
3a7a4 110 XUMHUYECKUM (HOpMYIIaM U YpaBHEHUSIM
TeTpaasix
Tema 1. 5. Coaeprxanue yueOHOro MaTepuaJia 12
Kaacenpurkanus 1. Knaccudukanus K1cior.
N . XapakTepucTuKa OCHOBHBIX KJIaCCOB
HEOPraHUuYecKux 2. XUMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUH IEKTPOIUTUYECKOM .
. 12 HEOPTaHMYECKUX  BEIIECTB: KHCJIOT, COJICH,
coeIMHEHUI 1 X mrcconranui. OCHOBHBIE CTIOCOOBI IOTYYCHHUST KACIIOTHI. .
. o OCHOBAHUH, OKCUJIOB
CBOIICTBA 3. OcHoBanus. CBOICTBa, CIIOCOOBI MOTYYEHUSI.
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4. Knaccugukanus cone.

5. X¥MUYECKHE CBOMCTBA COJIEH B CBETE TCOPUM DJICKTPOJIUTHUECKON
nucconuanuu. CriocoOb! momy4deHus coieid. ['maponus comneit.

6. Krnaccudpukamuss OKCHIOB. XHMHYECKHE CBOHCTBA OKCHJIOB.
[Tonydyenue okcuaoB

JlaGopaTopHble ONBITHI

HcnbiTanue pacTBOpOB KHUCIOT HHIMKATOpaMu. Bsaumopnencrsue
METaJUIOB C KHUCJIOTaMH. B3aumonelcTBHe KHUCIOT € OKCHAAMHU
METaJUIOB. B3anmopencreue KHUCJIOT c OCHOBAaHUSIMU.
B3anMopeiicTBre KUCIIOT C COJSIMH.

HcnbiTanue pacTBOpPOB WLIENOYEH HMHIMKATOpaMu. B3ammopnerncrsue
uiesnoyent ¢ consiMu. Pasznoxenne HepacTBOPUMBIX OCHOBAHMIA.
B3anmoneiicteue coieit ¢ MetaiiaMu. B3auMoencTBue conen Ipyr ¢
apyrom. ['maponus coseil pa3inyHOro TUNA.

BueaynuropHas camocTosiTe/IbHAsA padoTa: 6
Hanucanue coobmenuit mno temam: «CepHas KUclIoTa — «XJe0 1
. IIpoBenenue CaMOCTOSATEJIBHOTO IIOUCKA
XUMHUYECKON MPOMBIIITIEHHOCTHY. «lIcronb3oBaHMEe MUHEPAIbHBIX .
XMMHUYECKOH HMHPOPMALUU C HCIOJIb30BaHUEM
KHUCJIOT Ha NPEANPUATUAX Pa3IUYHOIO IPOPUIII».
o Pa3IMYHbIX HCTOYHUKOB (HAYyYHO-IIOMYJISIPHBIX
ITogroroBka mnpesentanui 1o temaMm «lloBapeHHas conb Kak 1 N
. W3JJaHUH, KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
XUMHYECKOE ChIpbe» «MHOTOMMKNUN KapOOHAT KaJbIUs: B IPUPOJE, B
Wurepnera). Mcnonb3oBaHHE KOMIBIOTEPHBIX
MIPOMBIIIIJIEHHOCTH, B OBITY» o
TEXHOJIOTUH Ans  0o0paboTkM M mepenadu
ITonroroBka npesenTtanuu 1o reme: «Mcropust runcay. 1 .
XUMHUYECKON MH(OpPMaLIUU U €€ MPeICTaBICHHS B
BuprtyanbHoe MosieMpoBaHnEe XUMUYECKUX MTPOLIECCOB. 1
pa3nu4HbIX opMax
Hanucanue pedepata mo Teme: «OKCHIBI Kak CTPOUTEIbHBIE 2
MaTepHalIbD).
Tema 1. 6. Conepskanune yaeGHOro MaTepuasia 12
XuMHYCCKHE PeAKIUMH | | KiaccupUKaIUs XUMUUECKHX PEaKIHii, OObscHenne CYIIHOCTH XUMHUYECKUX
2. TemnnoBoii 3¢ddexkr xumuueckux peakiuii. TepMoxumMuueckue IIPOLIECCOB. Knaccudukanus XUMHYECKHUX
YpaBHEHUS peakuuil MO pa3IMyHBIM MpHU3HAKaM: 4YHUCIy U
3. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. COCTaBy INPOAYKTOB U pEAreHTOB, TEIJIOBOMY
4. Mertoa »ieKTpOHHOro OanaHca s COCTABJICHUS YpaBHEHHM s¢dexty, HampaBieHHIO, ¢aze, HAIUYHUIO
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI 12 KaTajau3aTopa, U3MEHEHNIO CTENEHEW OKHCIIEHUS

5. CKOpoCcTh XMMHMUYECKUX peakiuil. 6.00paTuMOCTh XMMHYECKUX
peakuui
7. XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIEHHUS.

3JIEMEHTOB, OOpa3yIOIIMX BEIIeCTBa. YCTaHOBKA
MPU3HAKOB OOIIEr0 M Pa3IUYHOTO B THUIIOJIOTUU
peakuuii Il HEOPraHUYECKOM M OpPraHUYeCKOi
xumur. OOBSICHEHHE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOM peakuuu u MMOJI0KCHUS
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XMMHUYECKOTO  paBHOBECUS  OT  Pa3IM4YHBIX
(haxkTOpOB
JlabopaTopHbIe ONbITHI
Peakuus 3amerneHns Meau XKelle30M B pacTBOPE MEAHOIO KyIlopoca.
Peakuuu, uaymme c oOpa3oBaHMEM oOcajika, ra3a WIA BOJBL.
3aBUCHUMOCTb CKOPOCTH B3aUMOJACWUCTBHS COJIIHOM KHCIOTBI C
MeTaJlJIaMH OT UX NPUPOAbI. 3aBUCUMOCTh CKOPOCTH B3aUMOJIEHCTBUS
LIMHKA C COJIIHOM KHCJIOTOM OT €€ KOHLCHTpauuh. 3aBUCUMOCTH
ckopocTH B3aumojerncTBus okcuaa meau(Il) ¢ cepnoil kuciorToit ot
TEMIIEPATYPBI.
BHeaynuTopHas camocTosiTesibHasA padoTa: 6 IIpoBenenue CaMOCTOSITEIBHOTO MIOMCKa
CocraBieHne IPOEKTOB 10 COXPAHEHHUIO 030HOBOIO NOsICa 3EMIIN. 3 XMMHUYECKOH HMH(QOpPMALUU C HCIOJIb30BaHUEM
[TonroroBka mnpe3eHTaUMid 1O TeMaM: «IJIEKTPOIU3 PacTBOPOB 3 Pa3IMYHbIX HCTOYHUKOB (HAYyYHO-IIOMYJISPHBIX
ANEKTPOJIATOBY, «JIEKTPOJIN3 PACIIABOB AIEKTPOJIUTOBY U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYpPCOB
Wurepnera). Mcnonb30BaHHE KOMIBIOTEPHBIX
TEXHOJIOTUH ans  0o0paboTkM M mepenadyu
XUMHUYECKON MH(OpMaLUU U €€ MPEICTaBICHUS B
pa3nu4HbIX popmax
VYcTaHOBKa 3aBUCUMOCTH MEXKY KaueCTBEHHOU
U KOJMYECTBEHHON CTOPOHAMU XUMHYECKHX
00BEKTOB M MpoIleccoB. PerieHne pacueTHbIX
3aJ]a4 10 XUMUYECKUM (opMysiaM U YPaBHEHUSIM
Tema 1.7. Metasuibl u | Coaep:kanue yueOHOro MaTepuajia 12
HEMeTaJLJIbI 1. OcOGEHHOCTH CTPOEHUS ATOMOB M KPUCTAJIIOB XapakTepucTUKa COCTaBa, CTPOCHMSI, CBOWCTB,
2. Metansl 1 UX XMMUYECKHE CBOICTBA MIOJIy4eHUs] W TpUMe- HEHHs BaXHEHIIMX
3. DJIeKTpOXMMUYECKHH  PsIi  HaNpsDKEHUH — MeTauioB. 4. metauioB (IA u II A rpynn, amroMuHus, xene-
Mertannorepmus. [lonyduenue MeTannos 38, a B €CTECTBEHHO HayyHOM mpodune u
5. IlonsaTtue o metaiutyprun. [lupomeramnyprus, ruIpoOMeTaLTyprust 1 9 HEKOTOpPBbIX d-3JIEMEHTOB) M HUX COEJAMHEHHI.

AIEKTPOMETAILTYPIHSI.

6. CrutaBbl YEpHBIE U LIBETHBIE.

7. Hemetamnel. 8.OKHCIMTENBEHBEIE W BOCCTAHOBHUTENLHEIE CBOMCTBA
HEMETAJUIOB B  3aBUCHUMOCTH OT HUX TIOJIOXKEHHS B  pAny
AJIEKTPOOTPHUIIATEITHHOCTH.

XapakTepuCTHUKa COCTaBa, CTPOCHUS, CBOWCTB,
MOJy4eHHUss M TpHUMe- HEHUS BaXHEUIINX
HemetaiioB (VIII A, VIIA, VIA rpynm, a takxke
azora u Qocdopa, yriepoga € KpPEeMHUs,
BOJIOPOJIA) U UX COETMHEHUH.

JlabopaTopHbIe ONbITHI
3akanka U oTnyck ctanu. O3HaKOMJIEHHE CO CTPYKTypaMH CEporo H
6ernoro uyryHa. PacrioznaBanue pya xenesa.
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IIpakTHyeckue 3aHATHS

Brimonaenne XUMHYECKOTO OKCIICPUMCHTA B

IIOJIHOM COOTBETCTBUU C IIpaBUJIaMHU
[Ipaktnyeckas pabora Ne 3. Tlomydyenue, coOupanue u
PACTIO3HABAHHE FA30B, 2 O0esomacHoctn. HaOmrogenwe, Qukcamuss u
OIMCaHue pe3yJIbTaToB IIPOBEJCHHOTO
[IpakTuyeckas pabora Ne 4. Pemienne sKCriepUMEHTANbHBIX 33/1a4.
AKCIIEPUMEHTA
KonTposibHbIe padoThl
Konrtponsnas padora Ne 3. [lo HeopraHuueckoi XuMuu 1 IIpoBepka 3HAHMH 110 NPOHICHHOH TeMe.
BHeaynuTopHasi camocTosiTe/IbHAs padora: 6
3anuce ypaBHeHuit peakumii ['abpuensa O. C. Xumus 11 xiacc, 1
3ajaHue 5,7
ITonroroBka npe3zentauuii no remam: «Kopposus», «PapuHupoBanue 1 [IpoBenenue CaMOCTOSITENBHOIO IIOMCKa
L[BETHBIX METAJIJIOB)» XUMHAYECKOH HMHPOPMALMU C HCIOIB30BaHUEM
Hanucanue cooOmenuit nmo temam: «Posib MeTamaoB B HCTOpUHU 1 Pa3IMYHBIX HCTOYHHUKOB (HAYUHO-IIOMYJIAPHBIX
YEJIOBEUECKOW NMBWIM3aUMU. VICTOpUS OTEYECTBEHHOW YEpHOU U3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
MeTaiyprud. COBpeEMEHHOE METAJUTYPTUYECKOE IIPOU3BOICTBON. WutepHera). lcnonb30BaHHE KOMITBIOTEPHBIX
«HMcTopusi OTEUECTBEHHON IBETHOM MeTalypruu. Ponp mMeTainos u TEXHOJIOTUH ansi  00paboTKM ¥ Tepenayu
CIUIaBOB B HAyYHO-TEXHUUYECKOM IPOTpeCcce» XMMHUYECKON MH(POPMALIUU U €€ MPE/ICTaBICHUS B
Cocrasiienue ypaBHenuit peakmwuii ["abpuensa O. C. Xumus 11 kiacce, 1 paznuyHBIX (hopmax
3ayanue 6,7
Hamucanne pedeparoB no temam: «Poxxaaroiniye coau — rajoreHsn, 2
«cTopust MBEICKON CITUYKN»
Paznen 2. Oprannyeckasi XuMusi 50
Tema 2. 1. OcHOBHBIE Conep:xxanue yueOHOTo MaTepuaJia 10
noHsiTusl oprannyeckon | 1. Ilpenmer opranndeckoi XMMHH.
XHMHUH U TEOPHUs 2. Teopus cTpoeHus opranndeckux coennHenuii A.M. byrneposa
CTPOCHHS 3. Knaccudukamus BemecTB 1o CTPOSHUIO YIIIEPOAHOTO CKeleTa U
OPraHMYeCKHX BeIeCTB | HATMYHUIO QYHKIIMOHAIBHBIX TPYIII.
4. Knaccupukanuss OpraHMYeCKUX BEIIECTB M peakuuid B @opMyIUpPOBKAa OCHOBHBIX IMOJIOXKEHUN TEOPUU
OpraHMYEeCcKON XUMUU XUMHUYECKOTO CTpOEHUS OpPraHUYECKUX
5. Xumuueckue (GopMysbl U MOJENH MOJEKYlT B OpraHHYecKOu 9 COEMHEHUI W XapaKTepUCTHKa B CBETE 3TOHN
XUMUH. TEOpUHn CBOMCTB OCHOBHBIX KJIaCCOB

6. I3omepsl 1 n3oMepust

7. F'omonoru u romonorusi. Hauana nomenxnarypst [IUPAC.

8. Peakuuu mnpucoenuHeHus (THAPUPOBAHUS, TAIOT€HUPOBAHMS,
TUAPOTAJIOTeHUPOBAHUS, TUApaTaluu). Peakuuum  OTIIEIUICHUS
(meruapupoBaHusl, JETHAPOTAIOTCHUPOBAHUS, IETHIPATAIIIN).

OpraHu4YCCKUx CO€IUHEHUI
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9. Peaknuu 3amemnienus. Peakuuu nsomepusanumn

JlaGopaTopHble ONBITHI
M3rorosnenue Mozenel MOJIEKYJI OpraHUYECKUX BELIECTB

KonTpoabHbie padoThI

Kontponsnast pabora Ne 4. Teopust CTpOeHHS OpPraHUYECKHX 1 [IpoBepka 3HaHUH 10 NPOMIECHHON TEME.
coequuennii A.M.bytieposa
BHeaynuTopHasi camocTosiTe/IbHasA padoTa: S)
o [IpoBenenue CaMOCTOSITENIBHOIO IIOMCKa
Hanucanue cooOmenuil mo temam: «Vcropuss BO3ZHUKHOBEHUS U 1 .
. XMMHUYECKOH HMH(QOpPMALUU C HCIOJIb30BaHUEM
pa3BUTHS OPraHUUYECKON XUMUU.
PasIMYHBIX HCTOYHHUKOB (HAYUHO-IIOIYJIAPHBIX
Kuznb u gestenpHocTh A.M. ByTieposa. 1 N
W3JJaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
Butanusm u ero kpax.
. WutepHera). lcnonb30BaHHE KOMITBIOTEPHBIX
PoJsib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUU MHUPOBOM 1 o
o TEXHOJOTUN Ui o0pa®oTKM M  mepenadu
OpraHUYECKON XUMUNY. .
XMMUYECKON MH(POPMALIUU U €€ MPe/ICTaBICHHs B
3anonHenue Tabuuiel «Knaccupukanus opraHM4ecKUX BELIECTB U 2
. pa3ianyuHbIX (popMax
peakuuii»
Tema 2. 2. Coaep:xanue yueOHOro MaTepHaJia 12
Yraesoaopoabl U X 1. AnkaHsl.
NPUPOJHbIC HCTOYHUKHU | 2. AJIKEHBI N
XapakTepHUCTUKa COCTaBa, CTPOCHUs, CBOMCTB,
3. AJKUHBI. .
4. ApeHbl MIOJIyYEHUS U MIPUMe- HEHUSl BaKHEHIINX KJIAaCCOB
' ' JIEBOJIOPOIOB AJIKaHOB MKJIOAJIKaHOB
5. JIueHbl 1 KayqyK. 12 yr FOPOA ( ? H ’
. QJIKEHOB, AJIKWHOB, apeHOB) M WX Haumbolee
6. HaTypaJIbHBII 1 CHHTETHYECKHE KaydyKU. Pe3nHa. .
3HAYUMBIX B HApPOJHOXO3AMCTBEHHOM IUIaHE
7. MexxkiaccoBasi U30MEPHS C aTKaIUCHAMH. .
9 IpeJICTaBUTEINEH.
8. IIpuponuslii ra3. Hedgtsb
9. Ileperonka Hedtu. HedrenpoaykTsl
JlabopaTopHbIe ONBITHI
O3HakoMJIeHHE C KOJUIEKIMeH 00pa3loB He)TH M TPOAYKTOB €€
nepepaboTku. O3HaKOMIIEHHE C KOJUIEKLIMEH KaydyKoB U oOpa3iamMu
W3EJIUI U3 PE3UHBI
BueaynuTopHasi camocTosiTeIbHasA padoTa: 6
[TonroroBka pacckasza, Kak CBSI3aHbI 3HAHHSI 110 XUMUU NPUPOIHOTO 2 YcTraHoBka 3aBHCHUMOCTH MEXy
rasza c Bamiei Oyayieit npodeccueii. Ka4eCTBEHHOM M KOJIMYECTBEHHOW CTOPOHAMH
3anuch GopMyIl U pelieHue 3a1a4. 3anuch XUMUYECKUX YpaBHEHUN 2 XUMHUYECKUX OOBEKTOB WU IpolieccoB. PemieHue
peakuuii ['abpuensn O. C. Xumus 11 xnacc pacyeTHbIX 337a4 M0 XUMHUYECKUM (opMynam u
Hanucanue coobmieHus no Teme: «YTJIEBOJOPOJHOE TOIUIMBO, €r0 2 YpaBHEHUSAM
BU/Ibl U HA3HAYCHHEY.
Tema 2. 3. Copnepxxanue y4eOHOIro MaTepuasa 15
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Kucaoponoconepxammue
OpraHuvecKme
coeTUHEeHUsI

1. Chouprsel 3TaHOJla Ha OCHOBE CBOMCTB. AJIKOrOJIU3M, €ro
HOCJEICTBUS U IPEAYIPEKICHUE

2. T'nuuepuH Kak NPEACTaBUTENb MHOIOATOMHBIX — CIIMPTOB.
KayecTBeHHass peakuus Ha MHOTroaTOMHble CHUPTHL. [IpumeHeHue
[JIMLEPUHA

3. ®enon

4. BzaumMHOe BIUSHHE AaToMOB B  MoJieKyle  (eHomna:
B3aUMOJICHICTBUE C THMJPOKCUAOM HATpusi M a30THOM KHCIOTOH.
[Ipumenenue eHomIa Ha OCHOBE CBOWCTB

5. Aberuasl

XapakTepucTuka CIOXHBIX 3(UPOB, KHUPOB,
MBI, aJbJACTUJIOB (popmanberuio u
BAKHEUILINX MPEACTaBUTENEH JPYruX KJIacCoB

OPraHMYECKUX  COEIMHEHUH:  MeTaHola |
6. [IlomyyeHue aupJerUiOB  OKHCICHMEM COOTBETCTBYIOLIMX
. 14 3TaHOJa, aleTajbJerua), KETOHOB (aleToHa),
cnuptoB. [IpuMenenue gpopmainberuia Ha OCHOBE €ro CBOMCTB .
KapOOHOBBIX  KUCJIOT  (YKCYCHOM  KHUCIIOTHI,
7. KapOoHOBBIE KUCIIOTHI
. MOHOCaxapuZoB  (ITJIIOKO3bI),  JMCaxapuaoB
8. Bpicmme >KHpHBIE KHCIOTHI Ha IPHUMEpPEe NaTbMUTHHOBOW W
. (caxaposbl), mosiMcaxapuZoB  (Kpaxmaia U
CTEapHHOBOM eI 10351)
9. Cnoxubie 3¢upsbl. XKups '
10. YriueBonasl
11. T'nroxo3a — BemECTBO C JBOWCTBEHHOM (QyHKIHMEH —
IBJETUAOCIUPT. XUMHUYECKUE CBOWCTBA TIJIFOKO3bl: OKUCIICHHE B
[JIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHME B COpPOMT, CIHMPTOBOE
Oposxenue. IIlpumeHeHne riIroKo3bl Ha OCHOBE CBOMCTB
12. 3HadyeHue yrieBoJI0B B )KMBOW IPUPOJIE U JKHU3HH YEJIOBEKA.
JlabopaTropHblie ONBITHI
PacTBopeHue rimuepuHa B BOJI€ M B3aMMOJEICTBUE C THAPOKCUIOM
meau (II). CpoiicTBa yKCyCHOM KHCIOTHI, OOIIME CO CBOWCTBAMHU
MHUHEpaJIbHBIX KHUCIOT. J[0Ka3aTelbCTBO HEMpPENebHOIO XapaKkTepa
KHUJIKOTO >kHMpa. B3auMonelcTBHE TJIIOKO3BI M €axapo3bl C
ruapokcuaoM meau (I1). KauectBennas peakuust Ha Kpaxmai
KonTpoJbHbIe padoThl
KontponsHast pabora Ne 5. Kucnoponconepxaiiue opraHu4eckue 1 IIpoBepka 3HaHUI IO MPONJEHHON TEME.
COEJIMHEHUS
BHeayauTopHas camocTosiTeJibHas padora: 8 IIpoBeneHne  caMOCTOSTENBHOIO  IIOHUCKA
Hanucanune cooOmenust «lIpumeHeHne CcHOUPTOB B pa3iIMYHBIX 1 XUMHUYECKON WH(GOpMallMu C HCHOJb30BaHUEM
00J1aCTAX MPOMBIIIIICHHOCTH Pa3NUYHBIX HCTOYHHUKOB (HAYUHO-TIOMYJISAPHBIX
3apucoBKa MoJieield MOJIEKYJIbl MEeTaHoJIa, TaHoJa 1 U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
CocraBnenne cxeMbl «OCHOBHBIE NPOAYKTHI KOKCOXHMHYECKOIO WutepHera). lcnosnb30BaHHE KOMITBIOTEPHBIX
MIPOU3BOJICTBAY» 2 TEXHOJIOTHH 111 oOpabOTKM ®  Tepeavu

3ammcek 110 MC)KHYHapOHHOfI HOMCHKJIATYpPC Ha3BaAHHA aJIbACTHUIOB

XMUMUYECKON MHPOPMALIUU U €€ MPe/ICTaBICHHS B
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MpEeBpaIlCHHs PeaKIuii IO TeTPaaHu.
3anonHenue Tabnuibl «Knaccupukaius yriaeBoaoBy

pa3nu4HbIX (opmax

ITonroroBka npeseHTanuu 1o reMe: «lIpuMeHeHne riroKo3b» 2
Tema 2. 4. Conep:xaHue yueOHOTro MaTepHaJia 13
A3oTocoaep:xainue 1. AMHHBI. AMUHOKHCIIOTBI
OpraHuvecKue 2. benku. HykienHOBBIE KHUCIIOT.
COeIMHEHUS. 3. benku u nonrcaxapuipl Kak OMONOJIUMEDPDI
XapakTepucTUKa AaHWIWMHA, AMUHOKHUCIOT,
Honumepsl 4. ITnacTMaccsl.
. 10 O€JKOB, HMCKYCCTBEHHBIX W  CHHTETHYECKHX
5. IlomyyeHue MOJUMEPOB  pEAKUMUEHd  IMOJUMEPHU3ALMU U
BOJIOKOH, Kay4yKOB, IJIaCTMAace
MOJIMKOHACHCALIUN
6. Bonokna, ux knaccudukarnus. [lomyuenne BOJIOKOH.
7. OTenpHBIC MPEJICTABUTENN XUMHUECKUX BOJIOKOH.
JlabopaTropHble ONBITHI
PactBopenue GenkoB B Boje. OOHapykeHUE OEIKOB B MOJIOKE U B
MsicHOM OynboHe. [leHaTypammsi pacTBopa Oelka KypHHOTO sl
CIUPTOM, PACTBOPAMH COJIEH TSXKENIBIX METAJNIOB M NPU HATPEBAHHUH
BbinonHeHne XMMHUYECKOrO0 SKCIIEPUMEHTA B
IIpakTHyeckue 3aHATHS
MOJIHOM COOTBETCTBUU C MpaBUJIaMU
[TpakTuueckas pabota Ne 5. Pemienue sKCrepuMEHTANbHBIX 3a7a4
. 2 O6esonmacHoctu. HaOmromenue, ¢Quxcauus u
Ha UJIEHTU(UKALIMIO OPraHUYECKUX COETMHEHUM.
OIHCaHue pe3yJIbTaTOB IIPOBEJEHHOTO
[TpakTtryeckas padora Ne 6. PacriozHaBaHue I1acTMacC U BOJIOKOH.
HKCIIEPUMEHTA
. .. [IpoBepka 3HaHWK, YMEHMH W HaBBIKOB IO
JuddepenunpoBanHbIil 3249€éT 1
BCEMY KypCY XUMUHU.
BueaynuTopHas camMocTosiTe1bHAasA padora: 6 IIpoBeneHne  caMOCTOSTENBHOIO  IIOHMCKA
[TonroroBka coobmenuit mo temam «OtkpeiTuss H.H. 3umunar, 1 XUMHUYECKON WH(pOpMalluu C HCHOJb30BaHUEM
«O06nacTu IpUMEHEHHsI aHUJIHA pPa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
[TonroroBka mpe3eHTaUU O Teme: «DHEepreThdeckas HEeHHOCTb 1 U3JIaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
0eTIKOBY 1 Wurepnera). Mcnonp30BaHHME KOMIIBIOTEPHBIX
3anosHeHne TaOIUIbI «XapaKTEPUCTHKA TPEX CTPYKTYP OEITKOBBIX TEXHOJIOTHI 111 oOpabOTKM ®W  Tepeavu
MOJIEKYID» 1 XMMHUYECKON MH(POPMALIUU U €€ MPEICTaBICHUS B
3anonnenue Tabauiel «Knaccuduxaiys BOIOKOH» 2 pa3ianyuHbIX (opMax

CocTaBjICHHE U OIMCAHUE CXEMBbI: «(I)OpMI/IpOBaHI/Ie BOJIOKOH».

YcraHoBka 3aBUCUMOCTH MEKY
Ka4eCTBEHHOM W KOJIMYECTBEHHOW CTOPOHAMH
XUMHUYECKUX OOBEKTOB W TMpolieccoB. PemieHue
pacyeTHBIX 3aJla4 MO0 XUMUYECKUM (PopMysiaMm H
YPaBHEHUSM
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9. IlepevyeHnnb J1aOOPATOPHBIX, MPAKTHYECKUX U IPYTUX BUIOB padoT

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

Ne Ha3Banue npakTu4yeckoi padornl Koua-Bo
Ne mi/p
TeMbI 4acoB
Pa3znen 1. OPTAHUYECKASA XUMUS
No 1 1.4 IpakTnyeckas padora Ne 1. [Ipuroroiienue pacTBopa 3aJlaHHOMN 1
KOHIIEHTPAIIUU
Ne 2 1.7, IIpakTuyeckasi padora Ne 2. [lonydenue, coOMpaHue 1 paclio3HaBaHUE 1
ra3oB
No 3 1.7. | IpakTnueckas padora Ne 3. Pemenue skcnepuMeHTAIBHBIX 33124 1
2. OBIIAA 1 HEOPTAHUYECKASA XUMMUSL
Noe 4 24 IIpakTuyeckas padora Ne 4. PenieHue 3KClIepUMEHTAIbHbIX 33/1a4 Ha 1
B " | uaeHTUUKAINI0 OPTaHNYECKUX COCTMHCHHMA
No 5 2. 4. | llpakTnuyeckas pa6ora Ne 5. Pacnio3HaBaHue miacTMacc ¥ BOJIOKOH 1
IlepeyeHb KOHTPOJIBHBIX PadoOT
Koa-Bo padot 6
Kos-Bo 4acoB 6
Ne Ne . Koa-Bo
TeMbI Ha3Banune KOHTPOJIbHOI PadoThI
K/p 4yacosB
Nel KonTpoJsbsnasi pabora Ne 1. BXxogH0# KOHTPOJIb 1
No 2 1.4, KonTpoubnas padora Ne 2. [lepuonnueckasi cucTeMa XUuMHYECKHX

aneMeHToB J[.1. MenneneeBa. CtpoeHue atoma

1
Ne 3 1.7. | KourpoabHas padora Ne 3. [lo HeopraHuueckoi XUMHH 1
KonTtpoubsnas padora Ne 4. Teopust cTpoeHUsT OpraHUYECKUX 1

Ne 4 2.1. coenuaennit A.M.bytneposa

Ne5 2 3 KonTpoasnas padora Ne 5. Kucnopoacoaepskaiinue opraHudecKkme 1
- " | coenMHEHus

Ne6 2.4 JuddepenrpoBaHHbIil 324ET 1
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10. Y4yeOHO-MeTOAMYECKOE U MATEPHAJIBLHO-TEXHUYECKOI0 o0ecrneyeHmne

JUist ocBOEHUs MporpamMMmbl y4eOHON AUCHUIUIMHBI «XUMUS» HMEETCS y4eOHBIH
kaOuHer ¢ JabopaHTCkoM KoMHarod. Ilomemenne 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 MeOEenbl0 U CpelcTBaMu
oOyueHusl, JOCTaTOUYHBIMM JJI BBIIIOJIHEHUS TPEOOBAaHWH K YPOBHIO IIOJrOTOBKH
CTY/JICHTOB.

B kaOuHeTe nmeercs MyJIbTUMEIUHHOE 000PYIOBaHHE, IOCPEACTBOM KOTOPOIO

YYaCTHUKH 00pa30BaTEIbHOrO IpOLEccCa MOTYT MPOCMATpUBAaTh BU3YAJIbHYIO
MH(POPMAIUIO IO XUMHH, CO3JjaBaTh IPE3EHTAlUH, BUIeOMAaTEpUaIbl U T. II.

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;

* OOIMOTEeYHBIN (HOHI.
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11. Ciucok tuTepaTypsl AJI5 CTYJIEHTOB H IMpenoaaBaresis

Cnucok JuTepaTypsbl AJsl CTYJI€HTOB

1. O.C. T'abpuenssn  Xumusi st npodeccuil U CrenraIbHOCTEN €CTECTBEHHO-HAYYHOTO
npoduis: y4eOHUK IS CTYA. yUpexIeHui cpea. mpod. oobpazoBanus. — M., 2017.
2. 'abpuensa O. C., OctpoymoB U. I'., Cmankos C. A., JlopodpeeBa 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
Kk EI'3: yuel. mocobue ass cryn. yupexaeHuit cpen. npod. oopazosanus. — M., 2017.
4. Tabpuensn O. C., JIsicoBa I'. I'. Xumus. Tectsl, 3aaun n ynpaxkHenus: yued. mocoodue
JUTSL CTYI. YIPEXKJICHHM cpen. pod. obpasoBanus. — M., 2017.
5. Epoxun 1O. M., KoBasea WM. b. Xumwusa nna mpodeccuit U crnenuaibHOCTEH
TEXHUYECKOTO M ECTECTBEHHO-HAYYHOTO Mpoduiei: Yy4eOHHK ISl CTYH. YUpexICHUMN
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 3aJaHUN MO XUMHUHU: y4eO. mocoOue sl CTY..
yupexaeHuil cpell. npod. odpazoBanus. — M., 2017.

Cnmcok JuTepatypsl IJIf IpenogaBareJsiei
1. OO0 oOpazoBanuu B Poccuiickoit @enepaunu: gpeaep. 3akoH ot 29.12. 2012 Ne 273-D3
(B pen. ®enepanbhbix 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 Ne 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. Ilpukaz3 MunuctepctBa obOpazoBanuss u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH n3meHeHui B IIpukaz MunuctepcrBa oopasoBanus u Hayku P® ot 17.05.2012
No 413 «O6 yrtBepxaeHun ¢eaepaibHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHAapTa CpeaHero (MOJIHOro) 00Iero 00pa3oBaHUs.
4. Ilpuka3z MunuctepctBa oopa3zoBanus u Hayku PO 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 @enepaunn ot 17 mas 2012 r. N413"
5. Ilucemo JlemaprameHTa rocynapCTBEHHON TMOJUTUKH B chepe MOATOTOBKU pabodmx
kaapoB u JII1O MwunobOpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexkomenmaiuu 1o
OpraHW3allMi TOJYYEHHUs CpEeAHero oO0mero oOpa3oBaHuWs B TpelneiaXx OCBOCHUS
oOpa3oBaTeNbHBIX MPOTpaMM CpemHero mnpodecCHOHATBHOTO o0pa3oBaHus Ha 0Oasze
OCHOBHOI0 00111ero 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJIAPTOB M MOJydYaeMOW MPOPECCUU WM CHEIUATbHOCTA CPEAHETO
npodeccroHaIbHOTO 00Pa30BAHUS.
6. Tlaopuensn O. C., Jlsicora I'. I'. Xumust: kHura JuIs npenojaBaresnis: y4deO.-METO/I.
nmocooue. —M., 2012.
7. CnangkoB u ap. Xumus ais npodeccuil u crnenraribHOCTEd TEXHUYECKOro Mpoguis
(3;mekTpoHHOE npuioxkenue). — M.,2017

32



©ONDUTAWN R

. WWW
. WWW

WwWw

. WWW
. WWW
. WWW
. WWW
. WWW
. WWW

HNuTepHeT-pecypcebl
. pvg. mk. ru (omummuana «Ilokopu BopoObeBsI TOPED).
. hemi. wallst. ru (OGpa3oBaTeIBHBIN CAUT JUISI MKOJILHUKOB « XUMHUS).
. alhimikov. net (O6pa3oBaTeNbHBIN CANT AJIS MTKOJTHLHUKOB).
. chem. msu. su (OnekTpoHHas OMOIMOTEKA 10 XUMHH ).
. enauki. ru (MHTEpHET-U3AaHue I yuuTeneil «k EcTecTBeHHbIE HAYKIY ).
. Iseptember. ru (MmeTonuueckas razera «[lepBoe ceHTIOPs»).
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Ipuniaoxenue Nel

XapaKTepHCTHKa OCHOBHBIX BU/JI0B I€ATC/IBHOCTH CTYACHTOB

Conep:xxanue

XapakTepuCcTHKA OCHOBHBIX BH/IOB J1eAIT€IbHOCTH CTY/1€HTOB
o0y4eHHUs P P aade A

YMeHHe [aBaTh OMNpEICICHHUE U OINEPUPOBATh CIACAYIOIMUMH XHUMHYCCKUMU
MOHSTUSMU: BEIIECTBO. XHUMHUYECKUH 3JeMeHT, aToM. Moiekyna. OTHOCUTEIbHAs
aTOMHasi U MOJIEKYJISIpHAs MacChl, MOH, AJUIOTPOIHUS, M30TOIbI, XMMHYECKasi CBS3b,
Baxxneiinmue AJNEKTPOOTPHUIATEIIBHOCTD, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs Macca,
XUMHYECKHeE MOJISIpHBIH ~ 00BbEM  Tra3000pa3HBIX  BEIIECTB, BEIIECTBA MOJICKYJSIPHOTO U
MOHATHA HEMOJICKYJIIPHOTO  CTPOEHHUS,  pPaCTBOPBI,  DJIEKTPOIUT U  HEDJIEKTPOJIHT,
AJICKTPOJIMTUYECKAS JUCCOIHMAIINS, OKUCIUTENh U BOCCTAHOBUTENb, TEIJIOBOM P HEKT
peaKIu, CKOPOCTh XHWMHMUYECKOW pEaklUuu KaTalu3, XUMHUYECKOE pPaBHOBECHE,
YIIEpOAHBIN cKeneT, GyHKIIMOHATbHAs TPYIIa, U30MEPHs, TOMOJIOTHSI.

DopMyIHpOBaHUE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB W IOCTOSHCTBA COCTaBa
BEILECTB. YCTAaHOBKA NPUYUHHO- CIEIACTBEHHOM CBS3M MEXIY COJEpKaHUEM ITHX
3aKOHOB M HAamMCAaHWEM XUMHUYECKMX (opMyn © ypaBHEHHH. YCTaHOBKa
SBOJIIOIIMOHHOM  CYIIHOCTM MEHJEJIEEBCKOW M COBPEMEHHOW  (OopMyITUPOBOK
nepuoandeckoro 3akona J[.M. MenneneeBa. OObsSCHeHHE (U3HUYECKOTO CMBICIIA
CUMBOJIMKH TEPUOAMYECKON Tabiuibl Xxumuueckux siemeHtoB J[.M. Menpaeneena
(HOMEpOB 3JIeMEHTa, MepUoa, TPYIIbl) U YCTAHOBKA TPUYMHHO-CIICJICTBEHHON CBSI3U
MEXIY CTPOECHHUEM aToMa M 3aKOHOMEPHOCTAMM H3MEHEHUs CBOMCTB 3JEMEHTOB U
00pa30BaHHBIX MMH BEIIECTB B NEPUOAAX U IpyHnax. XapakTEpUCTUKA 3JIEMEHTOB
MaJbIX U OOJNBIIMX MEPHUOIOB MO MX IMOJIOKEHHIO B mepuoanyeckoit cucreme J[.U.
Menpeneena.

OcHoBHBIE
3aKOHBI XHMHUH

VYcraHOBKa 3aBUCHMOCTH CBOMCTB XUMHUYECKHMX JJIEMEHTOB OT CTPOEHHUsS aTOMOB
0o0pa3ylomMx HUX XUMHYECKMX JJIEMEHTOB. XapaKTepUCTHKA BaXHEUIIUX THUIIOB
XMMHUYECKHX CBSA3EH U OTHOCUTENIBHOCTH 3TOH THIoN0oruu. OObsICHEHUE 3aBUCUMOCTH
CBOMCTB BEIIECTB O HX COCTaBa M CTPOCHHS KPUCTAUIMYECKHX PEIIETOK.
DopMynMpPOBKa OCHOBHBIX MOJIOKEHUM TCOPUU DIEKTPOIUTUYECKOU AUCCOLMALMUA U
XapaKkTEPUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX
coenMHeHUN. POPMYIUPOBKA OCHOBHBIX ITOJIOKEHUM TEOPUH XMMUYECKOTO CTPOCHUS
OPraHMYECKUX COCAVNHEHUN W XapaKTEPUCTHKAa B CBETE ATOM TEOPUM OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHUM.

OcHoBHBIE
TEOPUH XUMHMHU

XapakTEepUCTUKa COCTAaBa, CTPOCHUs, CBOWCTB, IIOJY4YEHUS M IPUMEHEHUS
BAKHEMIIMX METAUIOB M HMX COCAUMHEHHM. XapaKTepUCTHKA COCTaBa, CTPOCHHS,
CBOICTB, MIPUMEHEHUSI BAXHEUIIINX HEMETAJUIOB U UX COCIMHEHUN. XapaKTEepPUCTHKA

Baxkneiimme COCTaBa, CTPOCHUS, CBOMCTB, IPUMEHEHHS BAKHEMIIMX KJIACCOB YIIIEBOJIOPOJOB U UX
BellecTBa u HanOoJiee 3HAYMMBIX B HAPOJHOM XO3SMCTBE TpEICTAaBUTENEH. AHaTOTHYHAs
MaTepHuaJIbl XapaKTEPUCTUKA BAXXHEHIINX TNPEACTABUTENIEW JPYIrUX KIACCOB  OPraHUYECKUX

COEIMHEHUI: METaHOJIa U ATaHOJa, CIOXKHBIX A(PUPOB U KUPOB, MBI, aJIbIAETUIOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, YIJIEBOJIOB, aMUHOKHUCIIOT, OEITKOB, NCKYCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH, KayuyKOB M IJIACTMAcC.

Hcnonb3oBanne B y4eOHOH M mNpodecCHOHATBHOM JEeSTENIbHOCTH XHMHYECKUX
XumMuyeckHii | TEPpMUHOB U CHUMBOJMKHM. Ha3BaHue WH3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM WIN
SI3BIK U MEXIYHapOJAHON HOMEHKJIaType U OTpa)K€HHE COCTaBa 3TUX COEMHEHUN C IOMOIIbIO
CHMBOJINKA XUMH4YeckuX (popmyn. OTpaxkeHHe XMMHUYECKHX IMPOLECCOB C IMOMOUIbI0 ypaBHEHHUN
XUMHYECKUX PEaKIUM.

OOpsicHEeHHE CYIIHOCTH XUMHUYECKHX IporeccoB. Kiaccuuranus XUMHYECKHX
peakuui MO PA3NMYHBIM IPU3HAKAM, YHCIYy M COCTaBy IPOAYKTOB M PEarcHTOB,
TeroBoMy 3¢ (deKTy, HampaBieHHIO, (a3e, HAIMYMIO KaTaau3aropa, HU3MEHEHHUIO
CTENIEHU OKMCIIEHHS 3JIEMEHTOB, OOpa3yIOIIMX BEIECTBA. YCTAaHOBKA IPU3HAKOB
0O0IIero M pa3aMyHOr0 B THIOJOTHU PEAaKUUH JJIsi HEOPraHUYECKON M OpraHuYecKOol

XumMHu4yecKue
peakuumn
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xumun. Knaccudukanus BemecTB W MPOIECCOB C TOYKH 3PEHUS OKHUCIICHUS-
BoccTaHoBieHUsd. (CocTaBieHUE ypaBHEHUM peakuuid C TOMONIBI0  METoja
ANIeKTPOHHOTO Oananca. OObICHEHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOW peaKIuu U
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (haKTOPOB.

BrinmonHneHrne XMMHUYECKOTO 9KCIICPUMCHTA B IIOJHOM COOTBCTCTBUHU C IIpaBHUIIaMH

XHMHYECKHI N
6e3onacHocty. HaGmroneHue, Quxcanus M ONHUCaHWE PE3yJIbTATOB MPOBEIEHHOIO
IKCIIEPUMEHT
IKCIIEPUMEHTA.
IIpoBeneHne  CaMOCTOSATENBHOIO  IOMCKAa ~ XMMHUYECKOM  MHpopMamuu ¢
Xy tecKast UCTIOJIB30BAHUEM  PA3NUYHBIX  HMCTOYHMKOB  (HAYYHO-TIOMYJSPHBIX  M3JIAHUM,
O — KOMITbIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa). Mcnonb30BaHne KOMITBIOTEPHBIX
P TEXHOJIOTUH it 00pa®OTKM M Tepedauyd XUMHYecKod uHpopmanmmu # e
IPEJCTABICHUS B Pa3JIMYHBIX opMax.
Pacuyér no . o
HMIeCKIM VYcTraHOBKa 3aBUCHUMOCTH MEXJY KaueCTBEHHOM M KOJIMYECTBEHHOW CTOpPOHAMHU
(bopMy1am n XUMHYECKHX OOBEKTOB M TpoleccoB. PemieHne pacy€THBIX 3a/1a4 MO XUMHUYECKHM
pMy dopMynaM U ypaBHEHUSIM.
YPAaBHEHHUSAM
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Ipuaoxenne Ne 2

Komnuiekt 3agammii Qs mpoBegeHHsi >K3aMeHAa, KOMILUIEKT 3afaHuii  auis
nposeleHus I depeHIIHPOBAHHOIO 3a4eTa

MunwncrepcTso o6pasoBanus Kpacuosipckoro kpast
Kpaegoe rocynapcteenHoe 61o/pKeTHOE podeccroHaIbHOE
00pazoBaTeNbHOe yUpexkIeHue
«KaHCKMI TeXHUKYM OTPACIeBIX TEXHOIOIHH U CEIBCKOTO XO3SHCTBAY

PACCMOTPEH VTBEP
Ha 3acelaHuH METOAMYECKOH KOMHCCHH H.o. 3ameeTuyens nupekropa mno YP

[TpoTokon Ne 5 ( NN O.A. Peiinrapar
ot «11y 14}0?021 r. )
w0/ 10. A. Acradresa @/»_©9 2021

KommnexT 3amaHuii [jist IpOBeIeHMS
nuddepeHIMPOBaHHOTO 3auéTa
10 JUCLUAILUINHE XHUMHS

Paspabotana: IOcykesuy 10.b.

r. Kanck,
202] r
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NHcTpyKuusl 10 BHINOJIHEHHIO Pa00ThI

HuddepeHunpoBaHHbii 3a4€T MPOBOAUTCS B (OpME HTOTOBOM KOHTPOJIHHOU
paboThl. 3amaHus, KOHTPOJHMPYIOIIME CTEIECHb OBJIAICHUS 3HAHUSAMHU W YMECHHSIMH,
OXBAaTHIBAIOT HaWOOJIee CYIICCTBCHHBIE BOMPOCHI COJEPKaHUS Kypca XHMHUA U
IPOBEPSIIOT CPOPMHUPOBAHHOCTD Y CTYJEHTOB HAyYHOTO MHUPOBO33PECHUS U XUMHUYCCKYIO
KOMIIETCHTHOCTb.
Ha BbIMOTHEHHE KOHTPOIBHON paboThI 10 XUMUU OTBOAUTCS 45 MuHyT. PaboTa cocTout
U3 ABYX YacTel BKIOYarommx 25 3aganuid. [IpemycMoTpeHo nBa BapuaHTa paOOTHI.
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 (ynoBiaeTBoputenbHO) — 71-80% mpaBuiIbHBIX OTBETOB,

2 (HeynoByeTBoOpuTeNbHO) — 70% 1 MeHee MpaBUIbLHBIX OTBETOB

37




JAu¢ppepeHuMpoBaAHHBIN 324ET

BAPUAHT 1
1. Peaxuus Bomopoza ¢ okcuaoM meau (I1) oTHocHTCS K peakiusam
1) coenuHenus 2) 3aMeIICHUS 3) oOMeHa 4) pa3noXeHus
2. AMMHaKy COOTBETCTBYET XHUMHUYECKasi popMyiia
1) NO 2) NH; 3) CH, 4) CO
3. O6beM kucnopoza (Mpu H. y.), HEOOXOTUMBIH 1Jisi OKUCIEHUS 6,4 T Cephl:
1) 11,2 n 2)5,6n 3)2,24 n 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 KanbIis HENb35 MOIYYUTh, €CJIM CMEIATh BOJAHBIA PaCTBOP

1) xnopuaa Kanblys U YIJIEKUCIIBINA ra3

2) okcHia KaJbLius U KapOOHAT HATPUA

3) ruApoKcHIia Kalblyg U KapOOHAT Kaaus

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 Oosee sipko cBoiCTBa HemeTasia
BBIPAKCHBI Y:

1) xpemuus 2) ¢ocdopa 3) cepnl 4) xmopa
8. ATOMBI DJIEMEHTOB, UMCIOIIHE OJMHAKOBOE YHCIIO BAJICHTHBIX DJIEKTPOHOB,
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 meproe ciaeBa HampaBo
1) ocHOBHBIE CBOMCTBA BO3PACTAIOT 3) KUCJIOTHBIE CBOICTBA YCUIIUBAOTCSA
2) OCHOBHbIE CBOMCTBA O0CabEeBaIOT 4) KMCIIOTHBIE CBOMCTBA YMEHBIIIAOTCS

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

1) conpoBoXxaaeTcs BbIICIEHUEM 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) KOBaJEHTHOM HEMOISPHOUN, KOBAJICHTHOW MOJISPHOM, HOHHOM

2) MIOHHOM, KOBAJIEHTHOM HEMOISPHOUN, KOBAJICHTHOM MOJSPHOMN

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 Ien0YHOro MeTaia, KOTOphIi 00pa3yeT HOH, HMEIOIIHHA 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 KOTOPOTO B OPraHU3M JaKe B HE3HAUUTEIbHBIX
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) C;7H3sCOOH 4) CH,OH-CHOH-
CH,OH

20.BemiecTBo, KOTOPOE MIMPOKO MPUMEHSIOT KaK MUIIEBYIO J00OaBKY

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

21. JIns moay4eHus Mbliia MOKET OBITh UCTIOJIB30BAaHO BELECTBO, (hOPMYIIa KOTOPOTO
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 COIEPIKUT a30T

1) ammuax 2) uesmono3a 3) 6enok 4) HuTpaT HATpUS

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

4) yrieBogopOIb
25. BemectBo, MaccoBasi 07151 BOAOPOIa B KOTOPOM HAHOObIIIast
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 peaKIiyu MeIU ¢ pa30aBICHHON a30THON KHCIOTOMN
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 HAXOJIUTCA
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 ra3oM Ha3bIBarOT
1) oxcun yriepoaa (IV) 2) okcun cepsi (Il) 3) okcun yranepoaa (11) 4) okcupg
azora (1)
6. Peaxrust mexy pactBopamu Na,SiOz; 1 HNO;
1) HeTpanuzanun
2) KaTamuTh4YecKas
3) OKHUCIUTENBHO-BOCCTAHOBUTEbHAS
4) nHeobpaTtumas
7. Hanbonee ApKo MeTaLIMYECKUE CBOMCTBA BBIPAYKEHBI 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 3JIEKTPOHHOTO CJIOS
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 XUMHUYECKOU CBSI3U — 3TO MPOLIECC, KOTOPBIH .
1) conpoBoXkaaeTcs BbIIEICHUEM SHEPTUU
2) NPOUCXOAUT CAMOIIPOU3BOJIBHO B M30JIMPOBAHHBIX CUCTEMAX
3) TpebyeT 3aTpaThl JHEPTUH
4) MOXET NPOUCXOIUTH TOJBKO MO IEHCTBHEM CBETA
11. KoBaneHTHOW HEMOJISPHON CBSI3bI0 00Pa30BaHbI BCE MOJIEKYJIBI BEIIECTB B PAIY:
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. AroMm rajgoreHa, KOTOpbIii 00pa3yeT HOH, UMEIOLIHIA IEKTPOHHYI0 KOH(PUIYPALIUIO
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) OeH3zuHa
17. Kakast 3 npuBEeAECHHBIX HIKE MOJIEKYJI COAEPKUT 6 KOBAJIEHTHBIX CBA3EH?

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

18. BGIHGCTBO, KOTOPOC IIPpH KOMHATHOM TCMIICPATYpPC U OOBLIYHOM JaBJICHHUH SABJISACTCA
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) rnunepuH

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 YeJI0BEKa

1) kpaxman 2) nestrono3a 3) Kupbl 4) Genku

24. BerecTBo, CTPYKTYpHBIMU (pparMeHTaMu KOTOPOTO SIBJISTFOTCS aMUHOKHUCIIOTHI
1) 6enku 2) KHUpPBI 3) yraeBomsl 4) yrineBogoposl
25. BemectBo, MaccoBasi 0JIsl yriaepojia B KOTOPOM HauOObIIas

1) CH,4 2) C,Hy 3) C,Hs 3) CH;0H
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[puioxenne Ne 3
IIpuMepHbIe TeMbI pedepaToB (A0KJIAA0B), HHIANBUAYAJIBHBIX IPOEKTOB

* bBUOTEXHOJIOTUS U T€HHAsl UHXKEHEpUsa — TexHonoruu X XI Beka.

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

» COBpEeMEHHbIE METO/IbI 00€33apakKMBaHUS BOJIBI.

* AIIIOTpOINS METAILIOB.

* Xuznp u nesrenvHocth J|.M.Menneneena.

* «[leproguueckomy 3akoHy Oyaylee He TPO3UT Pa3PYIICHUEM. . .»

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

* 30Tomsl Bogopoaa.

* lcrionp30BaHne paiMOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIISX.

* PEeHTreHOBCKOE M3JIyYEHUE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIHIIMHE.

* [[l1a3Ma — 4yeTBepTOE COCTOSIHUE BEIECTBA.

* OCHOBHBIE 2KOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH.

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

 Oxpana oxpyxawoueii cpeapl OT XHUMHYECKOro 3arpsasHeHus. KonnmdecTBeHHbIE
XapaKTEPUCTUKU 3arPS3HEHUS OKPYKAIOLIEH CPEJIbI.

* [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 OPOIbI KAaK OCHOBA JTUTOCQEPHI.

» PacTBOpsI BOKpyr Hac. Tumsl pacTBOPOB.

* Boza kak peareHT u cpeaa AJisi XMMUYECKOTO Ipolecca.

* )Kuznsp u nesarensHocth C.AppeHuyca.

* BKkiag OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUU AIEKTPOIUTHUUECKON JUCCOLMAIUH.
* YcTpaHeHue )KeCTKOCTH BObl Ha MPOMBIILICHHBIX IPEANPUATHSIIX.

» CepHas KHCIIOTa — «XJIE0 XUMHYECKON TPOMBIIIIIEHHOCTI.

* Mcnionib30BaHrEe MUHEPATIBHBIX KUCIOT HAa MPEANPUATUSIX PA3TAYHOTO TPOQUIIS.

* OKCUBI U COJIM KaK CTPOUTEIbHBIC MaTEPUATIBI.

* cropus rurca.

* [ToBapeHHas CoJib KAK XUMUUYECKOE ChIPhE.

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

* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHOE€ MOJECIMPOBAHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIECKTPOJIUTOB.

* DIIEKTPOJIU3 PACILJIABOB AJIEKTPOJIUTOB.

* [IpakTrueckoe MpUMEHEHHE AIEKTPONIH3a: paQUHUPOBAHNE, TaTbBAHOILIACTHKA,
rajbBaHOCTETHSI.

* cropus nony4eHus U MpoU3BOICTBA AIFOMUHMUSL.

* DIEKTPOTUTHIECKOE MOyICHHE U PahUHUPOBAHUE ME/TH.

* Xu3np u nesrenbHoCcTh I'.J[9BH.

* Posib METAJIJIOB B UCTOPUM YETOBEUECKON HUBUIM3aUK. FICTOpHS OTEYECTBEHHOM
yepHOU MeTayTypruu. COBpeMEHHOE METAJTypPruueCcKoe MPOU3BOICTBO.

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

* Koppo3sust MeTanioB u crocoObl 3allIUThl OT KOPPO3UH.

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

* lcTopus IBEICKOW CIIMYKH.

* McToprs BOSHUKHOBEHUS U PA3BUTHUSL OPTaHUYECKOW XUMHUH.

* )Kusnp u nesarensHocth A. M. bytieposa.

* Butanusm u ero kpax.

* PoJib OTE€YECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTHH MUPOBOW OPraHUYECKOMN
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 HEPTSIHBIX MecTOpoxiaeHuil B Poccuiickoit
denepanuu.

* XuMus yriieBOJIOPOTHOTO ChIPbs U MOsi Oyayiasi mpodeccus.

* YrieBogopoAHOE TOILIIMBO, €r0 BUIBI U HA3HAUCHHE.

* CHHTETHYECKHE KayuyKH: UCTOPHUS, MHOTOOOpa3ue U MEePCIEKTUBBHI.

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

* XMUs Ha KyXHE.

* Benuyaitiee nzooperenue — xieo.

* 3I0pOBbE B TBOEH TapeIKe.

* buosiornyecku akTUBHbIE COEUHEHUS.
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IIpunoxenune Ned

IlepeyeHb JTUYHOCTHBIX Pe3yJbTATOB € Y4€TOM BOCIMTATEIbHOH HANIPABJIEHHOCTH

Bocrnuranue sBIseTCS OMHOW M3 BAXHEHIIMX COCTABIISIFONIMX 00pa30BaTEIHLHOTO
nporiecca. CoOBpEeMEHHBIM  HAI[MOHAIBHBIM  BOCIUTATENIBHBIA — Huaean - 3TO
BBICOKOHPABCTBEHHBIN, TBOPYECKUM, KOMIIETEHTHBIN TIpaxkaaHuH Poccun. Jloctmxenue
o0IlIMX KOMIIETEHLIUA M JUYHOCTHBIX pe3yibTaToB, npeaycmorpeHHbix GI'OC CIIO
[IIIKPC, saBnsercs 1enplo padbouyed mnporpamMmbl BocnuTaHusi. B cBoio ouepenb,
coJiepkaHue y4eOHON UCUUITMHBI XUMUS 00€CTIEUNBAET JOCTUKEHUE 00YUYaIOIIUMHUCS
CIEAYIOIINX JINYHOCTHBIX PE3yJIbTATOB:

Kon HaumeHoBaHue pe3yJibTaTa BOCIMTAHUS

JIP 7 | HaBbIku cOTpyIHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MIIJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTEIbCKON, IPOSKTHOM U
JIpYTUX BUAAX ACSITEIbHOCTU

JIP 9 | 'oToBHOCTH U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
MIPOTSHKESHUH BCEH KU3HU; CO3HATEIILHOE OTHONICHHUE K HEITPEPHIBHOMY 00Pa30BaHHIO KaK
YCJIOBHIO YCTICIIHON MPOPECCHOHAIBHON U 0OIIIECTBEHHOU JIEATEIbHOCTH

JIP 11 | IlpunsTHE U peaau3aluio HEHHOCTEH 3J0pOBOTO U 6€301acHOro o0pas3a *KU3HU, TOTPEOHOCTH
B (1)I/I3I/I'~I€CKOM CaMOCOBCPIHICHCTBOBAHUH, 3aHATUAX CHOpTHBHO-OSI{OpOBHTeHLHOﬁ
NeSITeIbHOCTBIO, HETPUSTHE BPEIHBIX IPUBBIYCK: KYPEHUS, YIIOTPEOJICHHS aTKOTOJIs,
HapKOTHKOB

JIP 13 | Oco3HanHBIi BIOOp Oyymiei mpodeccun U BO3MOXKHOCTEN pealn3alui COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOILIEHUE K TPO(ECCUOHATILHOM e TEIbHOCTH KaK BO3MOKHOCTH
y4acTus B PeLICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX
npobiem
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Ipuiaoxenue NeS
Coaepsxkanue TUCHHUILVIMHBI € Y4€TOM NPO(ecCHOHAIBLHOI HANIPABIEHHOCTH

[IpenogaBanne  001Ie00pa30BaTEILHON  JUCHMIUIMHBI ~XHUMHS € Y4E€TOM
pod)eCCHOHATEHON HANPABJICHHOCTH OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM CPEITHETO
Mpo)eCCHOHATEHOTO  O00pa30BaHWsA, pealu3yeMbIX Ha 0a3e OCHOBHOTO OOIIETro
obpasoBanus (yTB. Pacnopsokennem Munmnpocsenienus Poccun ot 30.04.2021 Ne P-98)
OCYILIECTBJISIETCA 3a CU€T BHEAPEHUs B pabouyl0 MOporpaMMmy MPUKIATHBIX
MOYJICH/TIPUKIIAHBIX 3aJaHUM:

B cBsi3u ¢ 3TUM B CTpYKTypy paboueidl mporpaMmbl IO 0O0IIe00pa3oBaTeIbHON
JTUCHUIUIMHE XUMHUS B JIabopaTOpHBIC pabOThl BKIIOYECHBI 3aJaHHs, COOTBETCTBYIOIIHE
npodecCuOHaIBLHON HATPaBICHHOCTH.
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