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IIporpamma paspabotana Ha ocHoBe TpeboBaHui @PI'OC cpenHero ooOmero
oOpa3zoBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COICPKaHUIO M pe3yJbTaTaM OCBOCHUS
y49eOHON TUCITUTUIMHBI «XUMUS», B COOTBETCTBUU ¢ PexomMeHaanmsaMu 1Mo opraHu3aiiuu
MOJYYEHHs] CpelHEero oOiiero oOpa3oBaHUsA B Mpelieslax OCBOCHUS 00pPa30BaTEIIbHBIX
IporpaMM CpelHero npodeccuoHANbHOTO 00pa3oBaHUS Ha 0a3e OCHOBHOTO OOIIETOo
oOpa3oBaHu4;

TpeboBaHM (enepalbHBIX TOCYAApCTBEHHBIX OOpPa30BATEIBHBIX CTAHIAPTOB U
noyiyqaemoi npogeccun  (mucpeMo JlemapraMmeHTa rocyAapCTBEHHOM MOJIUTHKU B cepe
HOJAroTOBKH pabounx kaapos u JIITO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259);

IpPUMEPHON TIpOrpaMmMbl 0011e00pa30BaTENbHON YUEOHOW AUCIUIUIMHBI XUMUS IS
npodeccroHaIbHBIX 00pa30BaTEIbHBIX OpraHU3alMi, pekoMeHnoBaHHOU DenepanbHbIM
rocyJapCTBEHHbIM aBTOHOMHBIM YyupekjaeHueM «dDenepaibHblii HHCTUTYT PpPa3BUTHUS
oOpazoBanus» (OI'AY «DUPO») B kauecTBE MPUMEPHON MPOrpaMMbl ISl peatn3aluu
OCHOBHOM MpodeccuoHalbHOM o0Opa3zoBarenbHoil nporpammbl CIIO Ha 6aze 0CHOBHOTO
o01iero oOpa3oBaHus ¢ MOJy4eHUEM cpeaHero oduiero odpazoBanus. [Ipotokon Ne 3 ot
21 wnrons 2015 r. Peructpanmonnsiii HoMep penensuu 385 ot 23 umrons 2015 r. ®PI'AY
«D®UPO», ¢ yuetom IlpuMepHON OCHOBHOW 00pa30BATEIbHOW MPOrPAaMMBI CPEIHETO
oO1iero oOpa3oBaHus, OJOOPEHHOU penieHueM (eneparbHOro y4eOHO-METOANYECKOTO
oObeuHEeHUs 1o 001emMy 00pa3oBaHuto (poTokot oT 28 utonsa 2016 r. Ne 2/16-3.

Conepxanue mporpaMMmbl «XUMHs» HAMPABICHO Ha JOCTHXKEHUE CIEAYIOIINX
neJeu:

* (hOpMHUpPOBAHUE Y CTYJACHTOB YMEHUS OIEHWBATh 3HAYUMOCTh XUMUYECKOTO 3HAHUS JIJIs
Ka)XJI0TO YEJIOBEKA;

* (opMUpOBaHUE Yy CTYJIECHTOB IIEJIOCTHOTO MPEACTABJICHHUS O MUPE M POJIM XUMHUU B
CO3/IJaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KAapTUHBI MHpA; yMEHHUS OOBSICHATH
OOBEKTHI M TMPOIECCHl OKPYXKaroMmeH JICHCTBUTCIBHOCTH: IIPUPOJHOM, COIHMAILHOM,
KYJbTYPHOU, TEXHUUECKON CPebl — UCIOJIB3YS ISl ITOTO XUMUYECKHUE 3HAHMUS;

* pa3BUTHE Yy CTYJCHTOB YMEHMM pa3inuvarh (hakThl U OLICHKH, CPABHUBATH OIEHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSMH OILICHOK U CBSI3b KPUTEPHUEB C OIpPECICHHOMN
CUCTEMOM LIeHHOCTEN, (POPMYIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* NpUOOpETEHUE CTYACHTAMH  OIbITa Pa3HOOOpPA3HOW NEATEeIbHOCTH, IIO3HAHUS U
CaMOITO3HAHUS; KJIIOYEBBIX HABBIKOB, HWMEIOIIUX YHHUBEpPCAJbHOE 3HA4YeHUEe IS
pPa3JIMYHBIX BUJIOB JEATEIBHOCTU (HABBIKOB pEIICHUS MNpOOJieM, MPUHSATHS PEUICHUM,
MOMCKa, aHaim3a U oOpaboTkM WH(OpMAIMU, KOMMYHUKATHBHBIX HAaBBIKOB, HABHIKOB
M3MEPECHUM, COTPYIHUYECTBA, O€30MacHOT0 OOpaIleHusl C BEIIECTBAMU B MOBCEIHEBHOU
KU3HU).

B mporpammy BKIIOYEHO COJEp)KaHWE, HANpPaBICHHOE Ha (POPMHUPOBAHUE Y
CTYJICHTOB KOMMETEeHIINI, HeoOxonumMbIx s kadecTBeHHOTO ocBoeHus:t OIIOIT CIIO nHa
0a3e OCHOBHOTO 001Iero 00pa3oBaHMs C TMOJTYYEHHUEM CPETHETro OO0IIero oO0pa3oBaHUS;
MporpamMMbl  TTOATOTOBKHA KBATH(DHUITMPOBAHHBIX Pa00UYUX, CIYXKAIIUX, IPOrPAMMBI
MOATOTOBKH criennaiucToB cpennero 3seHa (ITITKPC).

B mporpamme y4eOHOM IUCHUIUIMHBI TPOCICKUBACTCS TECHAs MEXIpPeIMETHas
CBSI3b C JAPYTMMH Y4YeOHBIMU AUCHUIUIMHAMU: buonorus, Okosorusi, ['eorpadusi,
dusuka, a Takke aucuUIUIMHaAMU npodeccruoHanbHoro 1ukia: OIT 01  OcHoBbI
MUKpOOHOJOTUY, (U3HOJOTUM TUTAHUS, CAHUTAPUM M TUTHEHbl B  MHIIEBON
npombliuieHHocTd, OIl 02 ®usunonorus mnNHUTaHUS C OCHOBAMHM TOBAapOBEICHUS
MIPOI0BOJILCTBEHHBIX TOBAPOB.



[Iporpamma mpemxycmaTpuBaeT (OpMHUPOBAHUE Y CTYICHTOB OOIICy4eOHBIX YMEHUN H
HaBbIKOB. [lpu mpoBeaeHMH 3aHATUIN MpEANoaraeTcss HUCHOIb30BaHUE PA3HOOOPA3HBIX
dbopMbI 1 MeTOABI OOYYEHUS: JIEKIIMH, OECelbl, JEIOBbIE UIPbI, TBOPUECKHE TOMAIIHUE
3aaHus, OOCYX/ICHHE U aHAJIM3 MPOOJIEMHBIX CUTYallHi, pelIeHre TECTOB, MPOCMOTP H
0o0CyX/IeHHE  BHJCOMATEPHUAIOB, YPOKHM C  HCIHOJbB30BAHUEM  MYJIbTUMEIUNHBIX
TexHojoruil. Pabowas mporpamma MoOXeT OBITH peaju3oBaHa MpPH HCHOJIb30BAHUU
TPaJMIIMOHHON TEXHOJOTMM OOydYeHHs, a TakKe COBPEMEHHBIX TIeIaroru4ecKux
TEXHOJIOTUN:  TPOEKTHO-UCCIEAOBATENLCKOW,  MH(POPMALMOHHO-KOMMYHUKAIIMOHHOM,
TEXHOJIOTUU pedIEKCUBHOTO OOy4YeHHUs, 3J0poBbecOeperaromeid, Keilc TeXHOJIOTUH
[IpeaycMoTpena peanuzaius MHHOBAIMOHHBIX (OPM U METOJ0B OOy4YEHHUS: METO]a
IPOEKTOB, JU(PEPEHIIMPOBAHHOTO KOHTPOJII 3HAHUW W yYMEHUH, JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TOIXO/A.

JIjist ocyliecTBACHUS TMYHOCTHO-OPUEHTUPOBAHHOTO T10/IX0/1a MPY BBISIBJICHUH YPOBHS
pa3BUTHS  CTYACHTOB, C(OPMHUPOBAHHOCTH JUYHOCTHBIX KAaueCTB MPEAYCMOTPEH
Pa3IMYHBIA KOHTPOJIb 3HAHUW: IIPEABAPUTENBHBIN, TEKYIIUN, IEPUOJUIECKUIN, HTOTOBBIN.
[Inanupyercs WCIOJIb30BaHUE  PA3MYHBIX METOJOB  KOHTPOJIA 3HAHWA: YCTHBIN
KOHTPOJIb, HAOTIOACHHUE, TUAAKTUYECKHE UTPBI, JAUJAKTUYECKUE TECTHI, MPAKTUYECCKHUE
paboThl, TUCHMEHHBIE TPOBEPKU, OTUYETHI IO UTOTaM OJKCKypCHH W MPOCMOTpa
BHUJleOMaTEpHaIOB. TeKylmuid KOHTpOJb  OyJeT OCYHIECTBISATHCA IIpU  TIOMOILHA
rpaduyecKuX JAUKTAHTOB,  KOHTPOJBHBIX pabdoT, pasraJpiBaHUsl KPOCCBOPJIOB,
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, TAOJIHUIIbI, TPE3CHTALIUH.

Cpoxk peanu3zaiuu padoyeil yaeOHoi# mporpamMmsl: 2 roja.

[Tporpamma MOJKET UCIOJIb30BaThCS APYyTUMHU npodhecCuOHATbHBIMU
00pa3oBaTeNbHBIMU OpPraHU3aLUSIMH, PEATU3YIOIMMU 00pa30BaTENIbHYI0 MPOTPaMMy
cpeaHero ooOmero odopazoanus B npeaenax ocoeHusi OIIOIT CITO na 6a3e OCHOBHOIO
obmero oopazopanus (ITITKPC).

Ha u3y4yeHue AMCUMIUIMHBI B COOTBETCTBUH C YYEOHBIM IIJIAHOM OTBEJIEHO:

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 3aUET.



2. O0mas XapakTepucTUKa y4eOHO! JMCHUIIHHBI

XuMHsT — 3TO HayKa O BENIECTBaX, MX COCTABE U CTPOCHUHU, CBOMCTBAX W
MPEBPAIICHUX, 3HAYCHUM XUMHUYECKHMX BEIIECTB, MAaTepuajoB H MPOLECCOB B
MPaKTUYECKOM JAESITEIIbHOCTH YEJIOBEKA.

Conepsxanue 0011e00pa30BaTEIbHON yU€OHOW MUCIUTUIMHBI « XUMHUS» HAIMPaBICHO
Ha YCBOCHHME CTYJEHTAMH OCHOBHBIX MNOHSTHI, 3aKOHOB M TE€OPHA XUMHUU; OBIIAJICHUE
YMEHUSMH HaOJII0JaTh XUMHYECKHUE SIBIEHUS, NPOBOAUTh XWMHUYECKHI 3KCIEPHUMEHT,
NPOU3BOJUTH pAcUyeThl Ha OCHOBE XHUMHMUYECKHX (OpPMYJ BEHIECTB M YpaBHEHUM
XUMHYECKUX PEAKIIHMN.

B npouecce n3yyeHns XUMHUM y CTYJICHTOB Pa3BUBAIOTCS TO3HABATEIbHBIE HHTEPECHI
U UHTEJUIEKTYaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIBHOM MPUOOpPETEHUU
3HAHUM MO XUMHU B COOTBETCTBHHM C BO3HUKAIOMIMMH >KU3HEHHBIMH TPOOJIEMaMH,
BOCITUTHIBACTCSl OEPEXKHOE OTHOIICHUS K MPUPOJIE, TOHUMAHUE 3J0pPOBOr0 00pasa *KU3HHU,
HEO0OXOAMMOCTH NPEYIPEKIACHUS IBICHUHN, HAHOCALIUX BPEJ 3I0POBbI0 M OKPY’KarOIIEH
cpene. OHU OCBaMBAIOT MPUEMBI TPAMOTHOTr0, O€30MIaCHOTIO HUCIOIb30BAHUS XUMHYECKHX
BEILIECTB U MAaTEPUAJIOB, IPUMEHSAEMBIX B OBITY, CEJILCKOM XO35MCTBE U HA IPOU3BOJICTBE.

Peanuzanus ne1yKTUBHOTO MOAXOJa K M3YyYEHHUIO XHUMHH CHOCOOCTBYET pPa3BUTHUIO
TaKMX JIOTUYECKHX ONepaluil MBIIJIEHUS, KAaK aHajiu3 U CHHTE3, 0000IleHue u
KOHKpETH3al|sl, CPABHEHUE U AHAJIOTHSI, CHCTEMATHU3aIUs U KJaccu(UKaIus u Jp.

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 NPOPECCHOHATIBHO 3HAYMMBbIN
Xapakrep.

B mpodunbHyro COCTaBIAIONIYIO MPOrpaMMbl  BKIIOYEHO MIPO(HECCHOHATBHO
HAIpaBJICHHOE  COJAEpKaHMe, HEoOXOJUMOe Uil YCBOGHMSI  NPOQEecCHOHAIbHON
oOpa3oBarenbHON MporpamMmbl, (OPMHPOBAHUS Yy  CTYACHTOB TNpodecCHOHATbHBIX
kommneTeHui. OTOOp coeprKaHusi IPOBOJUIICS HA OCHOBE CIICYIOIIUX BEAYIIUX UICH:

— MaTepHalbHOE €UHCTBO BEUIECTB IPUPOAbI U UX T€HETUYECKas CBSI3b;

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

— TI03HAaBAEMOCTb MHpa U 3aKOHOMEPHOCTEN XMMUYECKUX IPOLIECCOB;

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

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

— 3aKOHBI MPUPOJIBI OOBEKTUBHBI W TO3HABAEMBI, 3HAHHE 3aKOHOB XHMHH JaeT
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 IPAKTUKHU 00YCIIOBICHBI JOCTUKEHUSAMH HAYKH;

— Dpa3BUTHE XUMHUYECKOM HAyKW W XUMHU3alHs HAPOJHOrO XO34WCTBA CIIyXKar
MHTEpecaM 4YeloBeKa M OOIIecTBa B LEJIOM, HMMEIOT T'yYMAaHHCTUYECKUH 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 MAaKCUMAJIbHO COOTBETCTBOBATL UACAM PA3BUBAIOIICTO O6yII€HI/I$I. HOBTOMY
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TEOPETUYECKUE BOINPOCHI MAKCHMAJIBHO CMEIIECHBI K HA4Yaly U3y4eHUs AUCLUILIMHBI, C
TeM, 4YTOOBI TOCHenyomuid (aKTHYeCKUH MaTepual pPacCMaTPUBAICS Ha OCHOBE
M3yYEHHBIX TEOPUM.

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

IIpy wm3ydyeHMM XHMMHMM 3HAQUUTEIBHOE MECTO  OTBOJAUTCSI  XHMHYECKOMY
skcriepuMeHTy. OH  OTKpBIBAa€T BO3MOXHOCTH  (popMmHpoBaTh y  0O0yYaromuxcs
CHELMaJIbHbIE TPEAMETHbIE YMEHHUs padoTaTh C BEIECTBAMH, BBIINOJHATH IPOCTHIE
XUMHUYECKUE OIBITHI, YUUT O€30IaCHOMY U HKOJIOTUYECKH TPAaMOTHOMY OOpPAILLEHUIO C
BEIIECTBAMM, MaTEpHUaIaMH U MPOLIECCaMU B OBITY U Ha POU3BOJICTBE.

[TporpaMmMa cozepXUT TeMaTHKy pedepaTroB Uil OpraHU3alUU CaMOCTOSITENIbHOM
JEsTeNIbHOCTH oO0ywaromuxcsa. B mponecce u3ydeHuss XUMHUM BaXHO (QOPMHUPOBATH
MHPOPMALIMOHHYI0  KOMIIETEHTHOCTh  CTyJeHToB. [loaTomMy nmnpum  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 PE3YIIbTATOB.



3. MecTo y4eOHOM AUCHMILVIMHBI B Y4eOHOM IVIaHe

B  mpodeccuoHanbHBIX  00pa3oBaTEeNbHBIX  OpraHU3alUSAX,  PEATH3YIOIIUX
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpeIHEro oomero obpa3oBaHus B Mpeleiaax OCBOCHHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus, yueOHas AUCHUIINHA « XUMUS»
u3ydaercs B oOmieoOpaszoBarenbHoM 1ukie yuedHoro OIIOIT CIIO na 6aze OCHOBHOTO
obOmero oOpa3zoBaHusi ¢ ToiydeHHEeM cpeaHero obmiero obpaszoBanus (ITIIKPC).



4. JIMYHOCTHBIE, MeTaNpeIMeTHbIe U TpeIMeTHbIe Pe3ybTAThI OCBOCHUS] Y4eOHOM
AUCUMILTHHBI

OcBoeHne conepkaHusi Y4eOHOM  TUCHUIUIMHBI  «XUMHUS», 0OecrednBaeT
JIOCTUKEHUE CTYJACHTAMHU CIICIYIONIUX Pe3yJbTATOB:

* IUYHOCIMHBIX:

— YyBCTBO TOPAOCTH W YBAXEHUS K HUCTOPUU U JOCTHIKEHUSM OTECYECTBEHHOU
XUMUYECKON HayKd;,; XHMHYECKH TPAaMOTHOE TOBEICHHEe B MNPpodecCHOHATBHON
JESTENBHOCTU U B OBITY IIPU OOpallleHUH C XMMUYECKMMHU BEIlleCTBAMH, MaTepuajaMu U
poLIeCCaMU;

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

— YMEHHUE HCTOJb30BaTh JOCTUKEHUSI COBPEMEHHON XUMUYECKON HAYKU U XUMHUYECKHUX
TEXHOJIOTUM JIJIsl TTOBBIIIEHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOpaHHOMU
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

* MmemanpeomMemHuix:

— HCIOJIb30BAaHUE PAa3JIMYHBIX BUJIOB TMO3HABATEIBHON JEATEIBHOCTU M OCHOBHBIX
MHTEIJIEKTYaJIbHBIX Omnepanuid (MMOCTaHOBKHU 3a7a4uu, (JOPMYJIMPOBAHUS TUIIOTE3, aHAIN3a
W CHHTE3a, CpaBHEHMs, OOOOIICHUs, CHUCTeMaTU3allui, BBISBICHUS MPUYUHHO-
CJICACTBEHHBIX CBSI3€H, TMOMCKA aHaJIoroB, (HOPMYJIMPOBAHUS BBIBOJOB) JJIsI PEIICHUS
MOCTaBJICHHONW 3aJay, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUS (HAOIIONCHMS,
HAy4YHOTO HKCIIEPUMEHTA) JIJIsi M3YyUYCHUs] Pa3IUYHBIX CTOPOH XMUMHYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh CTAJIKUBATHCS B MPOGECCHOHAIBHON
cdepe;

— WCIIOJIb30BAaHUE PA3TMYHBIX UCTOYHUKOB JIJIS TOJYYSHHUS] XUMHUECKOU HH(OopMaIuu,
YMEHHE OILICHUTh €€ JOCTOBEPHOCTh JUIsl JOCTHXKEHUSI XOpPOUIMX pe3yJlbTaTOB B
npodeccuoHabHOM cdepe;

* NPeOMEemHbIX:

— c(OpMHPOBAHHOCTh MPEACTABICHUNA O MECTE€ XUMHU B COBPEMEHHON Hay4yHOU
KapTHUHE MUpPA; MOHUMaHUE POJIM XUMHUHU B OPMHUPOBAHUHU Kpyro3opa U (PyHKIIMOHATHLHON
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS TPAKTUUECKUX 3aj1ay;

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

— BJAJICHWE OCHOBHBIMM METOJAMH HAy4YHOTO IMO3HAHUS, UCIOJb3yEeMbIMU B XUMHH:
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 KOJIMYECTBEHHBIE OICHKA W TPOU3BOIUTH
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, MOJTy4aeMON 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
npo¢ecCuoHaIBLHOTO 00pa30BaHUsI.

Bxoanast koHTpOIbHast padoTaNel

1. OBLIASI U HEOPTAHUYECKAS XUMMUSI (68 uacoB)

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

OcHoBHble mnoHsATHA XxuMuHM. BemectBo. Atom. Mornekyna. XHUMHYECKUN HJIEMEHT.
Amnorponus. Ilpocteie m cinokHble BemiecTBa. KauyecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB
BELIECTB. XUMHUYECKHE 3HAKU U (opMynbl. OTHOCUTENIbHBIE aTOMHAsl M MOJIEKYJISIpHAsi MacChl.
KonunuecTBo BemniecTsa.

OcHoBHBbIe 3aKOHBI XMMHMH. CTeXHOMETpHs. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH
ITIOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJSPHOM CTPYKTYpBl. 3aKOH ABOTajgpo W CIEACTBUS UX
Hero. PacyeTHele 3a/1aun Ha HaXOXKIEHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MaccChl, ONpEIEICHUE
MacCOBOM J10JIN XMMHYECKHUX IEMEHTOB B CJI0KHOM BEILIECTBE.

JeMoHcTpanuu. MoJenu aTtoMOB XMMHMYECKHMX 3JIEMEHTOB. MoJenu MOJIEKYJ IPOCTBIX U
CJIOKHBIX BellecTB (1mapocrep:kHeBble U CTioapTa—bpurineda). Komnekus npocTbix U CIOKHBIX
BeniecTB. Hekoropele BemecTBa KoiauuecTBOM 1 Moib. Mojenb MOJSIpHOTO oObeMa TIa30B.
Annorponus pocdopa, KUcIopozaa, ojoBa.

3HaTh:

—  BWOKHEWIINE XUMUYECKHE ITOHATHA: BEIIECTBO, XMMUYECKHM AJIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAas M MOJIEKYJSIpHAas MacChl, MOH, aJUIOTPONUS, WU30TOIBI, XUMUYECKas
CBA3b, MIEKTPOOTPULATEIBLHOCTh, BaJECHTHOCTb, CTEIIEHb OKMCIICHMS, MOJIb, MOJISIpHas Macca,
MOJIApHBIM 00bEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOIO U HEMOJIEKYJISPHOTO
CTPOCHHS;

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

Ymersn:

—  Ha3bIBaTh: U3YYCHHBIE BEIIECTBA IO TPUBHAIBHOW MM MEXIYHAPOAHOW HOMEHKIATYPE,
OIMCHIBATh BELIECTBA MO UX (PU3UUECKUM CBOMCTBAM;

—  ONpEIEeNATh: BAJICHTHOCTb U CTEIIEHb OKUCICHUS XUMUUECKUX DJIEMEHTOB;

—  JlaBaTh MO IJIaHy OINMCAaHWE BEIIECTBA U BBINONHATH pacyeTsl 1Mo (hopmyse, NPUMEHSTh
3aKOH COXPaHEHHUs MacChl BEIIECTB IPU HATMCAHUH YPaBHEHMUIA.

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

Tema 1. 2. Illepuoguyecknii 3aK0H U MePUOANYECKAsI CHCTEMA XUMHYECKHUX dj1eMeHToB /l.
N. MenneaeeBa (8 yacoB)

OtkpbiTue Ilepnoauyeckoro 3akona. Ilpeamocwuiku: HakomIeHHE (HAKTOIOTHIECKOTO
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. M3oromnbl. CoBpeMEHHOE MOHATHE XUMUYECKOT0
aneMmeHTa. 3akoHoMepHocTh . Moznu. CoBpemenHast popmynuposka [leproauueckoro 3akoHa.
Ilepnoguueckas cucreMa M CTpoeHue aroma. PU3NYECKUH CMBICH IOPSAJKOBOIO HOMEpa
JJIEMEHTOB, HOMEpPOB TIpynnbl U nepuona. llepuonnueckoe M3MEHEHHE CBOMCTB JJIEMEHTOB:
paguyca aTroMa; DJHEPrMd MOHM3ALMM; DJIEKTPOOTPULATENBHOCTH. [IpuumHBl H3MEHEHMS
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB 3JIEMEHTOB B IpylIax M INEpHOAax, B TOM YHUCIE
Oompmmx U cBepxOonbimx. 3HaueHue llepmonnmyeckoro 3akoHa u Ilepmogmdeckoil cucTembl
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xumuyeckux sieMeHToB JI. M. MenneneeBa [uisi pa3BUTHS HAYKM U IIOHMMaHUS XHUMHUYECKON
KapTHUHBI MUpa.

JemoncTrpauuu. Pasnuunbie BapuanThl Tabmuubl [leprogudeckoil cUCTEMbl XUMHUYECKUX
anemenToB J[.M. MenaeneeBa. OOpasipl IPOCTHIX BEHIECTB OKCUIOB M THAPOKCUIOB SJIEMEHTOB
Il nepuona.

JlabopaTopHble onbIThl. CpaBHEHUE CBOICTB IPOCTBHIX BELIECTB, OKCUAOB M THIAPOKCHIOB
anementoB |ll mepuona. MonenupoBanue nocrpoenus Ilepuoanueckoit TabIUIBI XUMUYECKUX
JJIEMEHTOB.

3HaTh:

—  ONpeleNieHHe NEepPUOJMYECKOr0 3aKOHA, OMNpEeNeJeHue NEepHoja, CTPOECHHE aToMma,
3HAQUYEHHE MOPSAKOBOIO HOMEpPA, O MEPUOJAMYECKOM H3MEHEHHMM XUMHUUYECKUX CBOWCTB,
onpejesieHne Nepuoja, TPyIIbl, UX (PU3NYECKUN CMBICI, POJIb MEPUOJUYECKOTO 3aKOHA IS
pPa3BUTHUS HAYKH, TEXHUKH.

Ymersn:

—  OOBSCHATH M3MEHEHHE CBOMICTB AJIIEMEHTOB M MX COEAMHEHHI B MEpUojie, ONMUCHIBATH
XUMUYECKHE DJIEMEHTBI C TOUKHU 3PEHUsI CTPOEHUS aTOMa, MTOJI0KEHHUSI B TPyIIIE, IEPHOJIE.

Tema 1. 3. Ctpoenue BemecTBa (9 yacon)

HNonnas xumuueckasi cBsizb. KaTnonsl, nx oO6pazoBaHue U3 aTOMOB B pe3yjbTaTe mpoliecca
OKHUCJICHHUSA. AHHOHBI, UX O0pa3oBaHHEe M3 aTOMOB B PE3yJbTAaTe IPOIIECCa BOCCTAHOBIICHHUS.
HNoHnHasg cBA3b, KaK CBSA3b MEXKJIY KaTHOHAMM W AaHUOHAMM 3a CYET JJIEKTPOCTATHYECKOTO
nputsbkenus. Knaccudukaiuss HMOHOB: 1O COCTaBy, 3HAKy 3apsija, HAIMYUI0 THAPATHOM
obonouku. HoHHble Kpuctaymueckue pemeTkd. CBOMCTBa BEIIECTB C HOHHBIM THUIIOM
KPUCTAJUINYECKON PEIIETKH.

KoBasienTHas XuMH4yeckasi cBfi3b. MexaHu3M oOpa3oBaHUsl KOBAJIEHTHOM CBA3M (0OOMEHHBII
U JIOHOPHO-aKLENTOPHBIN). DIIEKTPOOTPULATENBHOCTE. KOBaJeHTHBIE NOJIApHAs M HENoJIsIpHas
cBs13u. KpaTHOCTB KOBaJICHTHOM CBsA3U. MOJNEKYIISIpHBIE U aTOMHBIE KPUCTAIUIMYECKUE PELIETKHU.
CBolicTBa BELIECTB C MOJIEKYJISIPHBIMU U ATOMHBIMU KPUCTAJUIMYECKUMH PELIETKAMM.

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

ArperaTHble COCTOSIHMS BellleCTB M BOJOPOIHAA CBA3b. 1Bepoe, )KUJKOE U razoo0pa3Hoe
cocTosAHMS BemlecTB. llepexon BemecTBa M3 OJHOTO arperaTHOrO COCTOSHHMSL B JIPYTO€.
Bonopoanas cBs3s.

Yucrele Bemecrsa U cMmecH. [loHatue o cmecu BewiecTB. I'OMOreHHBIE M I€TEPOTECHHBIE
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 KPUCTAJNIMYECKON PEIIETKOM: KaJIbLIUTA, raauTa. Moaean KpUCTaUIMYECKUX PEIIETOK
«Cyxoro JbpAa» (Wiu ioja), anmasa, rpaduta (wiau kBapua). [I[puGopsl Ha KUAKUX KPUCTAJUIAX.
OOpa3ipl pa3IUYHbIX JAUCIEPCHBIX CHCTEM: 3MYIbCUH, CYCIIEH3MH, adpo30Jiel, reeid u 30JIeH.
Koarynsauus. Cunepesuc. D dext Tunnamns.

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
XapaKTePUCTUKUA XUMUYECKOU CBSI3U, pa3InyHbIe (POPMBI MOJIEKYII.

Ymersn:

—  ONpeAensTh BHJ XWMHUYECKOH CBSI3M, COCTaBISITh CXEMbl OOpa3OBaHUSI BEIIECTB C
Pa3JINYHBIMU BUJAMH CBSI3H.
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Kontpoabnas pabora Ne 2. [lepumonnueckas cucrema Xumuueckux siemeHToB JI.U.
MenneneeBa. CTpoeHue aTroma.

Tema 1. 4. Boga. PacTBopbl. DiIeKTpoIMTHYECKAs AUcconuanus (7 4acoB)

Bona. PacrBopsl. PactBopenue. Boga kak pactBopurenb. PacTBOpMMOCTH BEIIECTB.
Hacepliennble, HeHACHIIIIEHHBIE, TIEPECHIIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUJKOCTEN U TBEPJBIX BEILIECTB OT Pa3IUUYHBIX (DAKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BELIECTBA.

DJIEKTPOJIUTHYECKAS] TUCCOUMANHUA. DIEKTPOIUTHl U HEIIEKTPOIUTHI. DIEKTPOIUTHYECKAS
aucconranva. MeXaHu3Mbl SJIEKTPOJIMTUYECKON THCCOLMALIMM IS BEHIECTB C Pa3IUYHBIMU
TAMIAMM XUMHUYECKOW CBSI3U. ['WapaTUpoBaHHbIE W HErWApPAaTUpPOBaHHbIE HOHBL. (CTeneHb
ANEKTPONUTUYECKON aucconnanuu. CuiibHbIe U cialble 3MeKTpoauThl. OCHOBHBIE MOJIOKEHHS
TEOPHUH IICKTPOIUTUYECKON qucconuannui. Kucinorel, OCHOBaHMS U COJIA KaK JIEKTPOJIUTHI.

JemoncTpauuu. PactBopuMocTh BemiecTB B Bojge. CoOupaHue razoB METOJAOM BBITECHEHUS
BOJIbI. PacTBOpeHune B BOJIe CEpHOI KUCIOTHI U cojeil aMmmoHusa. OOpa3ibsl KpUCTAIOTHIPATOB.
N3roroBnenne runcoBoi MoBsi3KU. VcnbITaHHE pacTBOPOB SJIEKTPOJIMTOB U HEIJIEKTPOJIUTOB HA
MpEAMET IHUCCOUMALMM. 3aBUCHUMOCTbh CTEIIEHM JSJEKTPOJMTHUYECKON IHCCOUMALMM YKCYCHOU
KHUCIIOTBI OT pa30aBiieHHs] pacTBopa. JIBM)KEHHE OKpPAIIEHHBIX MOHOB B DJIEKTPUYECKOM TIOJIE.
[IpuroToBiieHHE KECTKOM BOABI U YCTpaHEHHE €€ kecTKoCcTU. MonuTel. OOpasiisl MUHEPAIbHBIX
BOJI PA3JIMYHOTO HA3HAYCHUS.

3HaTh:

—  ONpeaeNeHus «PacTBOPBI», «PACTBOPUMOCTHY», (POPMYIIbI, BBIPAXKAIOIIUE MAaCCOBBIE U
00BEMHBIE JTOJTU BEIIECTB B CMECSX;

—  IOHATHUSA: DJIEKTPOJIUT, JIEKTPOIUTHIECKAs TUCCOLHALNS, CTENIEHb JUCCOLUALINN;

—  YCJIOBHMS MPOTEKAHUS PEAKIUII MOHHOTO OOMEHa /10 KOHIIA.

Ymersn:

—  HAaXOJWUTh MAacCOBYIO M OOBEMHYIO JOJIO KOMIIOHEHTOB CMECHU, UX MACChl U OOBEMBI,
UCTIOINIB3Yys (OpPMYIIBI;

—  COCTaBJIATHh YPABHEHHMS PEAKIUN JUCCOLIMALINH;

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

—  paboraTh ¢ BemecCTBaMH JIAOOPATOPHBIM OOOpPYIOBAaHHUEM, COCTABISATH OTYET O
MPaKTUYECKOM paboTe, 3aMUChIBaTh PEAKIIMM HOHHOTO 0OMEHa B MOJICKYJISIPHOM M HOHHOM BH/JIE.

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

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

Kucaorsl u ux cBoiicTBa. KUCIOTHI Kak AJEKTPONHTHI, UX KJIacCU(PHUKAIUS 1O Pa3InYHBIM
Mpu3HaKaM. XUMUYECKHE CBOMCTBA KUCJIOT B CBETE TCOPUM DIICKTPOJIUTUUYECKON HUCCOLUALNH.
OcoOeHHOCTH B3aMMOJACWUCTBUS KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT C METaJUIaMH.
OcCHOBHBIE CITOCOOBI MOTY4YEHUST KUCTOTHI.

OcHoBanust U wux cBoMcTBa. OCHOBaHMS Kak »dJEKTPOJMTHI, WX KiIacCU(DUKAIUS 10
Pa3IMYHBIM NMPU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHMI B CBETE TEOPHUH DIICKTPOJIUTUYECKOM
nucconuanuu. PasinoxkeHne HepacTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CIIOCOOBI MOTYYCHUS
OCHOBAaHUM.

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

I'mppomnus conen.

Oxcuabl U ux cpoiicrBa. ConeoOpaszyromue M HecojieoOpasyrone okcuabl. OCHOBHBIE,
aMm(doTepHble U KUCIOTHBIE OKCH[bI. 3aBUCUMOCTbh XapaKTepa OKCHAA OT CTENEHH OKHUCIICHUS
o0pa3yromiero ero Metajia. XUMHYECKHE CBOMCTBA OKCUAOB. [lomydeHne okcumos.

JdeMoncTpanuun. B3auMonaencTBue a30THOW M KOHUECHTPUPOBAHHOW CEPHOM KHCIOT C
MetamiaMu. ['openune ¢ocpopa u pacTBopeHue npoiykra roperus B Boae. [lomyuenue u
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cBoiicTBa am(oTrepHOro ruapokcuna. HeobpaTumelii ruaponu3 kapouga kampius. OOpaTUMBIN
TUAPOJIN3 COJIEU Pa3IMYHOIO THIIA.

JlabopaTopHbie onbIThl. VcnbITaHMe pacTBOPOB KHUCIOT MHAMKAaTOpaMu. B3ammopeiicTBue
METAJUIOB € KUCIOTaMU. B3anmMozmelcTBHE KHUCIOT C OKCHUAAMHU MeTauloB. B3ammopeilicTBue
KHCJIOT C OCHOBaHUSIMH. B3anMoelicTBUE KUCIIOT C COJISIMH.

HcnblTaHne pacTBOpOB IIENOYEH HHAMKATOpaMHU. B3auMoAeHCTBHE WIENOYEH C COJISIMU.
Pa3noxxeHne HepaCTBOPUMBIX OCHOBAHMIA.

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

3HaTh:

—  COCTaB, CTpPOCHME, CBOWCTBA, NPUMEHEHHE JIETYYMX BOJOPOIHBIX COCAMHEHUM
HEMETAIIIOB;

—  0o0mmMe CBOWCTBA KUCJIOT: B3aUMOJCHCTBHE OPraHMYECKUX U HEOPraHWYECKUX KHUCIOT C
MeTaJlJlaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIaMU U THAPOKCUIAMH, C COISIMHU, 0Opa3oBaHUE
CJIO’KHBIX 3(HUPOB.

Ymers:

—  cocTaBiATh (OpPMYNbl JIETYYUX BOJOPOAHBIX COECIUHEHUN HEMETA/JIOB Ha OCHOBE
CTPOEHHS UX aTOMOB U IEKTPOOTPULATEIILHOCTH, ONPEAEIIATD TUII CBSI3H, BUJ KPUCTAIUIMYECKON
peIIETKY, ONUCHIBaTh (PHU3MUECKHE U XUMHYECKHE CBOMCTBA, 3alMCHIBATh YPaBHEHMS
XUMUYECKHUX PEAKINL;

KonTtpoabnas padora Ne 3. Knaccudukanus Bemects

Tema 1. 6. Xumuueckue peakuun (14 yacon)

Kaaccupukanuss XuMH4eCKHX peaknmi. Peakuyy coenMHEHMs], pa3ioXKeHUs, 3aMEIICHMS,
oOMeHa. Karanutuueckue peakuuu. OOpaTumble W HeoOpaTuMble peakiuu. ['oMoreHHble U
TeTepPOreHHbIE PEAKIUU. DK30TePMUYECKHE U SHAOTEpMUYECKHE peakuuu. TeruoBoil s¢gext
XUMHUYECKHUX peakuuid. TepMOXUMUYECKUE YPaBHEHUS.

OxkHCIMTEeIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb oxuciaeHusd. OKUCIUTENb U
BOCCTaHOBJIeHHWE. BoccraHoBuTenb M oOkucieHue. MeTon 3JeKTpOHHOro OamaHca s
COCTaBJICHUS] YPABHEHUI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU.

Ckopocth XxXuMH4YecKuX peakumid. [IoHsITHE 0O CKOPOCTU XUMHUECKUX pEeaKUUid. 3aBUCUMOCTh
CKOPOCTH XMMHYECKUX PEAKIMI OT pa3InyHbIX (PAKTOPOB: MPUPOIbI pEarHpyIOLINX BEIIECTB, UX
KOHLEHTPALlUM,  TEMIIEpaTypbl,  IOBEPXHOCTH  CONPUKOCHOBEHHS U  HCIOJIb30BaHUSA
KaTaJnu3aTopoB.

O0paTuMocTh XMMHMYecKHX peakuuil. OOpaTuMble U HEOOpaTUMBbIE peakIHH. XUMHYECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIEHUS.

JemoncTpauuu. [Ipumepsl HEOOpPaTUMBIX peakUui, UAYIIMX C 0Opa3oBaHUEM OCajKa, ras3a
WIM BOABL. 3aBHCHUMOCTb CKOPOCTH pE€aKkUWW OT NPUPOJAbl PpEarupyrouiux BELIECTB.
B3aumoselicTBue pacTBOpOB CEpHOIl KMCIOTHI C pacTBOpaMu THOCYJb(aTa HATPUS PA3ITHUHOM
KOHLEHTPALUU U TeMIeparypbl. Moaenp KUISIMIEro clIos. 3aBUCUMOCTh CKOPOCTH XMMHYECKON
peakuuMu OT MPHUCYTCTBHUS KaTajau3aTopa Ha IpPUMEpE pas3IoKEeHHs NEpOKCHAA BOAOpOAa C
MOMOIIBIO JUOKCHJA MapraHiia M Karanasel. Monens snekTponusepa. Moaenb 31eKTpOIU3HON
BaHHBI JIJIs1 IOJIYYE€HHUS alFOMUHMSL. MO/IesIb KOJIOHHBI CHHTE3a aMMHUAaKa.

JlabopaTopHble onbIThI. Peakiius 3aMelIeHnst MEIN KENEe30M B PACTBOPE MEHOIO KYIIOpoca.
Peakuuu, wuaymume c o0pa3oBaHMEM OCaJKa, ra3a WM BOJABL. 3aBUCUMOCTb CKOPOCTH
B3aMMOJICHCTBUSI COJISTHOM KHUCJIOTBI C METAJUIaMU OT HMX MPUPOJBL. 3aBUCUMOCTb CKOPOCTHU
B3aMMOJICHCTBUSI IIUHKA C COJIIHOW KHUCJIOTOM OT €€ KOHLEHTpAlUU. 3aBUCUMOCTh CKOPOCTH
B3aumojiercTBusa okcuaa meau(ll) ¢ cepHoit kKUCI0TOM OT TeMIepaTypsl.

3HaTh:

—  CYUIHOCTb XMMMYECKOW peaKkLUH, 3aKOH COXPaHEHUS MacChl U SJHEPTUH, €r0 3HAYCHHUE;

—  IOHATHE CKOPOCTH JJI1 TOMOT€HHON U F€TEPOr€HHON PEAKLINH;

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

Ymersn:

—  KJIacCHU(QUIMPOBATH XMMHUECKHE PEaKIINH;

—  OODBICHATHP MEXaHM3MBbl peaklMii Ha TMpUMEpe OPraHMYEeCKUX W HEOPraHMYeCKUX
BELIECTB;

—  peuwiaTh 33Ja4d Ha TEIUIOBOH 3P QeKT;

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

—  Pa3bACHSATH Ha KOHKPETHBIX MIPUMEPaX CIIOCOObI CMEIICHUS XUMUYECKOTO PAaBHOBECHSI.

KonTpoabnasi padora Ne 4. XymMudeckue peakiuu

Tema 1. 7. MeTaibl HeMeTaJIbI (12 yacoB)

OcoOeHHOCTH CTpO€HUsT AaTOMOB W KpHUCTAUIOB. DHU3MYECKHE CBOWCTBA METAJIJIOB.
Knaccudukanuss MeTaiyioB MO pa3jiMdHbIM NpHU3HAKaM. XWUMUYECKHE CBONCTBA METAJLIOB.
DNEKTPOXUMUYECKUH psJl HAIPSHDKEHU MeTaioB. MeTamiorepmust.

O6mue cnocoObl mnomydeHuss MerawioB. [lonstue o wMeramrypruu. [lupomeramnyprus,
TUAPOMETAIUTYPIHs U JeKTpoMeTaiyprus. CruiaBbl YepHBIE U [IBETHBIE.

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

Jemoncrpaumnu. Komnekuus metamios. BaumoaeiicTBue MeTamuioB ¢ HeMeTaiaMu (kelesa,
LIMHKA U aJTIOMUHUS C CEpOil, aIFOMUHUS C MOJJOM, CYpbMBI C XJIOPOM, TOPEHHUE JKeJe3a B XJIOpeE).
I'openune mMetaninoB. ATIOMHUHOTEPMHUS.

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

Mogens NpOMBIIUIEHHON YCTaHOBKHM JJI MPOM3BOJICTBA CEPHOW KHUCIOTHI. Mojens neuu s
oOxwura u3BecTHAKa. KOJIeKIMM MpOoAYyKIMHA CUIMKATHOW MPOMBINIIEHHOCTH (cTekia, (apdopa,
(asiHCa, IEeMEHTA Pa3InYHbIX MApOK U Jp.)

JlabopaTopHbIe ONBITHI. 3aKajiKa U OTIIYCK cTainu. O3HaKOMJIEHHE CO CTPYKTYypaMH CEPOro U
6enoro yyryHa. PacriosnaBanue pyn sxesnesa.

3HaTh:

—  obmwe (¢u3nyUecKre CBOWCTBA METANIOB, OCOOEHHOCTH CTPOEHUS MX

—  aTOMOB M KPUCTAJUIMUECKON PEIIETKH;

—  0COOEHHOCTH CTPOCHMSI aTOMOB HEMETAJUIOB COCTaB BO3/1yXa, YCIOBHUS

—  peakuMM ropeHus U €€ MpeBpallcHHUs;

—  XHMHYECKHE CBOMCTBA HEMETAIIJIOB.

Ymers:

—  ompeaensaTh no Gpopmysie IPUHAJIEKHOCTh BEllecTBa K KaKOMY-JIH00

—  KIaccy;

—  3anuChIBaTh YPaBHEHUS PEAKIMI C yUaCTUEM METAILIOB;

—  yMETbh 3alKChIBaTh YPaBHEHUS PEAKINI MOJyYeHUsI KHUCIOPOa,

—  B3aUMOJEMCTBUS KUCIOPO/Ia C MPOCTHIMU BEIIECTBAMH.

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

IIpakTuyeckas padora Ne3. Pemenne skcriepuMeHTAIBHBIX 3a7a4

2. OPTAHUYECKAS XUMMUHSI (44 gaca)

Tema 2. 1. OcHOBHbIE NOHATHUSI OPrAHNYECKOH XMMHHU U TeOPHsI CTPOEHUSI OPraHNYeCcKHX
coequHenuii (10 yacoB)

IIpeamer oprannyecko xumuM. IlpuponHsle, HCKYCCTBEHHBIE U CHHTETHUYECKHE
opraHuueckue emecrsa. CpaBHEHNE OPraHMYECKUX BEIECTB ¢ HEOPTaHUYECKUMHM.
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BanentHocTh. XMMHUYECKOE CTPOEHUE KaK IOPANOK COCIMHEHHMS aTOMOB B MOJIEKYJIBI II0
BAJICHTHOCTH.

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

Kaaccupukanusa opranmdyecknx BemecTB. Kilaccudukanmuss BemiecTB MO CTPOEHHUIO
YIJIEPOJHOTO CKEJIeTa M HAIU4Mi0 (YHKIMOHAIBHBIX Ipymm. ['omosorum u romosorus. Hauana
nomenknatypst IUPAC.

Kanaccupukanusa peakuuii B opraHuyeckoil xumuM. Peakumm npucoenvHeHus
(ruppupoBaHus,  TaJOT€HUPOBAHMS,  TUAPOTAJIOre€HUPOBAaHHWA,  rujapaTtauuu).  Peakuun
OTHICTIJICHUsT  (JETUAPUPOBAHUS,  JAETHAPOraJIoreHUPOBaHMs,  JAerujaparanuu).  Peakuun
3amenieHus. Peaknuu nsoMepursanuu.

JdemoncTpanuu. Mojenu MOJIEKYJI TOMOJIOTOB M H30MEPOB OPraHUYECKHX COCAVMHEHUU.
KauyecTBeHHOE OOHapykeHHE yriepoja, BOJOPOJAa U XJIOpa B MOJIEKYJaX OPraHU4YeCKHX
COCTMHECHUM.

JlabopaTopHbIe onbITHI. MI3roTOBIEHHE MOJEIEH MOJIEKYJI OPTAHUYECKUX BEIIECTB.

3HaTh:

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

—  TNPEAIOCHUIKM BO3HMKHOBEHMS TEOPUU CTPOEHUS OPraHWYECKUX BELIECTB U OCHOBHBIE
HaIIpaBJICHUs €€ Pa3BUTHS;

—  UMETb NPEeACTABICHUE 00 U30MEPUHU U U30MEPaX;

—  KJIaccU(UKALUIO OPTaHUYECKUX BEILECTB;

—  KJIacCU(PUKAIMIO PEaKINil B OpraHUuYECKOU XUMHUH.

Ymersb:

—  3aluChIBaTh CTPYKTYpPHbIE (POPMYJIBI OPraHUYECKUX BEIIECTB (TIOJHBIE M COKpAllleHHBIE
CTPYKTYpHBIE), OIIPENIEIATh H30MEPHI;

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

—  3aIMCBHIBAaTh COOTBETCTBYIOIINE YPABHEHHUS PEAKIUN.

Tema 2. 2. YrieBoaopoabl U X NpupoaHbie HcTOYHUKH (11 yacoB)

AJIKaHBI. AJIKaHBI: TOMOJIOTUYECKUN PAJl, U30MEPHS U HOMEHKJIATypa aJIkaHOB. X MHYECKUE
CBOICTBa alKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMELICHHE, pa3JIOKEHUE, IETUAPUPOBAHUE.
IIpuMeHeHNe aIkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DOTWIEH, €ro IMojJy4dyeHue (JeruapupoBaHMEM OJTaHa, JeNoJuMepu3aIuen
noyivaTUIIeHa).'oMosioruueckuii psij, 130Mepus, HOMEHKJIaTypa alkeHOB. XMMHUECKHE CBOMCTBA
STHJICHA: TOpPEHHE, KaueCTBEHHbIE peakiuu (oOeciBeunBaHuE OPOMHONW BOJBI M PAcTBOpA
IepMaHraHaTta Kajaus), ruaparanus, noaumepusanus. [lpuMeHenne 3TuineHa Ha OCHOBE CBOMCTB.

JAuensl u Kayuyyku. [loHATHE O AMEHAX KakK YIJIEBOJOPOJAX C JIBYMs JIBOMHBIMH CBSI3SIMHU.
ComnpsixeHHbIE JUEHBl. XUMHUYECKHE CBOMCTBa OyTanueHa-1,3 u m3ompeHa: oOeclBEYMBaHHE
OpOMHOI1 BOJIBI M TOTMMEpH3AIHs B Kaydyku. HaTypanbHbIl M CHHTETHUECKHE KayuyKu. Pe3una.

AJIKMHBI. ATIeTHIIeH. XUMHUYECKHE CBOWMCTBA alleTUJIeHa: TOpeHue, 00ecIIBeYMBaHNEe OPOMHOM
BOJIbl, MPUCOEAMHEHUE XJIOPOBOAOpOAa W ruaparauus. lIpumeHeHue alneTuiieHa Ha OCHOBE
CBOMCTB. MeXKiIaccoBasi H30Mepus € aJKaJIHuCHAMU.

Apenbl. beH3on. Xwumuueckue CBOHCTBa O€H3071a: TOpEHHME, PEAKIUH 3aMEIIECHUS
(ranorenupoBanue, HuTpoBaHue). Ilpumenenune 6eH3071a HA OCHOBE CBOWCTB.

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

Hedts. CoctaB u nepepabotka HedTu. [leperonka nedtu. HedrenpoaykTsl.
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JeMoHcTpaumuu. ['opeHue MeraHa, 3TWieHa, aueTwieHa. OTHOLIEHWE METaHa, ATHUJIEHA,
aneTuiieHa U OeH30i1a K pacTBOpaM IlepMaHraHarta Kanus u OpomHoil Boje. [lonydenue stunena
peakuuen Jerujparaliy 3TaHoJa, aleTWIeHAa — THAPOJIU30M KapOuaa kanblus. Paznoxxenue
Kay4yyKa IIpM HarpeBaHUM, UCHBITAHUE MPOAYKTOB Pa3JI0KEHUS Ha HENpeneabHOCTh. Komnekuus
oOpa3uoB Heptu u HeprenponaykToB. Komnmekuusa «KameHHBIH yroap © NOpOAYKLIHA
KOKCOXHMHMYECKOTO ITPOU3BOJICTBAY.

JlabopaTopHble onbIThbl. O3HAKOMIICHHE C KOJUIEKIMEH oOpa3ioB He(pTH M TPOIYKTOB €€
nepepadoTku. O3HAaKOMIJIEHHE ¢ KOJUIEKIMEN KayuyKOB U 00Opa3laMu U3JIEINI U3 pE3UHBI.

3HaTh:

—  ompexaeneHue, oomyto dopMyny, (QU3MYECKHEe W XUMHUYECKHE CBOWCTBA, OO0JacTH
MPUMEHEHHS U CIIOCOOBI MOTYYEHUS.

Ymersn:

—  3amuChIBaTh CTPYKTYpHbIE (POPMYIIbI, Ha3bIBaTh MO CUCTEMATUYECKON HOMEHKJIATYpE U
110 Ha3BaHUIO, pa3inyaTh MOHATUS «TOMOJIOI» U «U30MEP», COCTABIATh YPAaBHEHUS XUMUYECKUX
peaKLui;

—  W3TOTaBIMBATH MOJCIHM MOJIEKYJ]l OPraHMYECKUX BEIIECTB, pelaTh 3aJa4d Ha
orpeieTICHNEe MOJICKYJISIPHOU (POpMYITbl ra3000pa3HBIX BEIIECTB.

Tema 2. 3. Kuciopoacoaep:xkamue opranndeckue coenuHenus (13 yacon)

Couptel. [lonyuenue »dtaHonma OpoXEHUEM TIIIOKO3bI W TUApATalMedl  STUIICHA.
['unpokcuibHas rpynna Kak QyHkiuoHanpHas. [loHATHE O MpeaenbHbIX 0JJHOATOMHBIX CIIUPTAaX.
XHUMHUYECKHE CBOMCTBA ATAHOJIA: B3aUMOJIEUCTBUE C HATPUEM, 00Opa30BaHUE MPOCTHIX U CIOKHBIX
7¢upoB, OKUCIIEHHE B ajbaerui. [IpumMeHeHue 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJH3M, €r0
MOCJIEICTBUS U NIPEAYIIPEKICHUE.

['muuepuH Kak MNpeAcTaBUTENb MHOIOATOMHBIX cHuUpToB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHBIE ClIUPTHI. [I[pruMeHeHune riuiepuHa.

®enou. Dusznueckue W XUMHUYECKHE CBOMCTBa (eHona. B3anMHOe BiIMSHHE aTOMOB B
MoJieKyne (peHosa: B3auMOACHCTBUE C TUIPOKCUIOM HATpUsl U a30THOM KucioToi. [Ipumenenue
(heHoa Ha OCHOBE CBOICTB.

Aabaernabl. Ilonarue 00 anpaerugax. AJbAerujaHas rpynmna Kak (yHKIMOHAIbHAS.
@opManbaeru] U €ro CBOMCTBA: OKUCIECHHUE B COOTBETCTBYIOLLYIO KHCIJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMI crupT. llomydeHnue anbAernioB OKHCICHHEM COOTBETCTBYIOLIUX CIMPTOB.
[Tpumenenune popmanpaeruaa Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kuciaorbl. [lonsarue o kapOboHOBBIX Kucinorax. KapOokcunpHas rpymnma Kak
¢byHkumoHanpHasg. ['OMOJOrMYecKUil psii MpeAeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne kapOOHOBBIX KHUCIOT OKHCIEHHEM ajbAEeTHI0B. XHMMHUUYECKHE CBOMCTBA YKCYCHOM
KHACJIOTBI: OOIIMEe CBOWCTBA C MHHEPATbHBIMH KHUCJIOTAMH W PEaKIHs 3TepUPHUKAIIH.
IIpuMeHeHne yKCYCHOM KHCIIOTBI Ha OCHOBE CBOWMCTB. BpICIINE XKUPHBIE KHCIOTHI HA IIPUMEPE
NaJbMUTHHOBON U CTEAPUHOBOIA.

Chaoxnbie 3¢upbl u xkupbl. [lonmydenue crnoxHbIX 3(UPOB peakuued 3Tepuduraimm.
Crnoxwnsle 2pupsl B pupoje, ux 3HaueHue. [Ipumenenue cnoxHbeIX 3pOB Ha OCHOBE CBOWCTB.

Kupsl kak cnoxnsie 3¢upnl. Kiaccudukanus xupoB. XUMHUUYECKHE CBOWCTBAa KUPOB:
TUIPOJIN3 U TUAPUPOBAHME KUAKUX KUPOB. [IprMeHeHune )XMpoB Ha OCHOBE CBOICTB MbLJa.

YraeBoabl. YTIeBoAbl, WX KIacCH(HKAIMsI: MOHOcaxapuabl (TJIIOK03a, (pPyKTO3a),
aucaxapuibl (caxaposa) U nojaucaxapusl (Kpaxmall U [eJI03a).

['mroko3a — BemecTBO ¢ IBOMCTBEHHON (hYHKIIMEH — allbIeTUIOCTUPT. XUMUYECKUE CBOMCTBA
TJIIOKO3BI: OKHCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAQHOBIIEHHE B COpPOWT, CIUPTOBOE
Opoxxenue. [IpuMmenenue riIroK036I HA OCHOBE CBOCTB.

3HaueHUe YrieBOJOB B JKMBOW IMpUpOAE M KU3HU uenoBeka. [loHsaTme o peakuumsax
MOJIMKOHAEHCALlMU U TUAPOIN3a Ha IPUMEPE B3aUMOIIPEBPALICHUI: TIIFH0KO3a —> MOJUCaxapu.

Jemoncrpanmnu. OKuciaeHue cnupTa B anbjerua. KauecTBeHHble peakiuu Ha MHOTOaTOMHBIE
cnupThl. PacTBopuMoCTh ¢eHosla B BOJE NpU OOBIYHOW TeMIlepaType M TMpU HarpeBaHUM.
KauectBennble peakuuu Ha (eHon. Peakiusi cepeOpstHOro 3epkana ajbJAEeTUI0OB U TITHOKO3BI.
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OkuclieHHe anbJAeTUI0OB U TIIOKO3bI B KUCIOTY ¢ moMolbto ruapokcuaa meau(ll). Kauecrennas
peakius Ha kpaxmai. Komeknust 3pupHbIX Mace.

JlabopaTopHble onbIThl. PacTBOpeHHE IMHIIEpUHA B BOAE U B3aUMOJICUCTBUE C THAPOKCHIIOM
menu (Il). CmoiicTBa YKCYyCHOW KHCJIOTHI, OOIIHME CO CBOWCTBAMH MHUHEPAIbHBIX KHCJIOT.
JI0Ka3aTenbCTBO HENPENEIBHOIO XapakTepa MXUIAKOro >Kupa. B3auMoaeucTBHe TINIOKO3BI H
caxaposbl ¢ ruapokcuaoM Menu (I1). KauectBennas peakiust Ha kpaxmari.

3HaTh:

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

—  HM30MEpbl, TOMOJIOTH, Ha3BaHMWS IO CHUCTEMAaTUYECKOM HOMEHKIAType, CIOCOOBI
MOJIy4EeHUS U 00JIACTU PUMEHEHHUS.

Ymersn:

—  COCTaBJISITh CTPYKTYpHBIE (POPMYIIBI U HA3bIBATH UX MO CUCTEMATUYECKOM HOMEHKIIAType,
3alMChIBaTh YPABHEHUS PEAKIUNA, OTPAKAOIIME XUMHUYECKHE CBOKMCTBA.

Kontpoabnas padora Ne 5. Kucnopoacoaepikaiiye opraHn4eckue CoeIMHeHUs

Tema 2. 4. A3oTcoaep:kaniue opranndeckue coequnenus. [lloamumepsi (10 yacos)

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

AMHHOKHMCJIOTBI. AMHUHOKHUCIOTHI Kak am¢oTepHble IUPYHKIHUOHATBHBIE OpPTaHUYECKUe
COCIMHEHUSI. XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJECHUCTBUE CO MIEIOYAMU, KUCIOTaMHU
U JpYT ¢ IpyroMm (peakuus noaukoHaeHcanun). [lentuanas cBs3p u nonunentuasl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpuYHAasi, TpPETHUYHAs CTPYKTYphl O€NKOB. XHWMHUYECKHE CBOWCTBA
OeNKOB: TOpeHue, IeHaTypallus, THIPOJIN3, IBETHBIE peakinu. bronornyeckue GyHKIUU OEITKOB.

IMoaumepsl. benku u monrcaxapuabl Kak OMOTIOTUMEDHI.

[Imactmacceel. IlonydeHue mnoaMMEpPOB peakUUed MOJUMEPU3ANUNA W TOJUKOHICHCALIMH.
TepMonnacTuuHbIE U TEPMOPEAKTUBHBIE IUTacTMacchl. [IpencraBurenu miactmacc.

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

JdemoncTpanuu. B3anMojnelcTBue aMMHMaka W aHWIMHA C COJISTHOM KHUCIOTOW. Peakius
aHWIMHA ¢ OpoMHON BomOM. Jloka3aTenbCTBO HaNMM4MS (YHKIIMOHAIBHBIX TPYII B PAcTBOpax
aMUHOKHUCIIOT. PacTBopenue n ocaxxenue O0enkoB. [[BeTHbIe peakiuu O0enkoB. ['opeHre NTHuubero
repa v MepCTSIHOW HUTH.

JlabopaTopHble onbIThbl. PacTBopenue 0enkoB B Boje. OOHapyKeHHE OCIKOB B MOJIOKE U B
MsicHOM OynboHe. JleHaTypauus pactBopa Oeika KypHHOTO fiilla CIIUPTOM, PACTBOPAaMHU COJIEH
TSDKEJIBIX METAJIJIOB U IIPU HAarpEeBaHUHU.

3HaTh:

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

—  IpeBpalieHue OeIKOB MUIY B OpraHu3mMe, pyHKInu 0eJIKOB B OpraHu3Me;

—  HWMETh MPEACTABICHUE O XUMUYECKOM B OMOJIOTHYECKOM CHHTE3€ OCJIKOB.

Ymers:

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

—  TpojenaTh I[BETHBIC PEAKIIUU HA OCIKH

—  OOBSICHATH MPUMEHEHHE UCXOS U3 UX CBOMCTB U CTPOCHUS.

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

IIpakTnueckast pa6ora Ne 5. Pacnio3HaBaHue m1acTMacc ¥ BOJIOKOH

KoutpoabsHas padora Ne6. /{uddepenimpoBannblii 3a4€T
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6. Kputepum olleHKH 3HAHMI, YMEHHUIl CTYJA€HTOB

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

Pe3ynpTaThl 00y4deHHs OLEHUBAIOTCS MO NATHOAUIBHOW cucteMe. IIpu oneHke
YUHUTBIBAIOTCS CIEAYIONINE KAUECTBEHHBIE TOKA3aTEIN OTBETOB:

-T1yOorHa (COOTBETCTBUE U3YYEHHBIM TEOPETUUECKUM 00O0OIIEHUIM); OCO3HAHHOCTh
(cooTBercTBHE  TpeOyemMbIM B  MPOrpaMMe yMEHHUSM  MPUMEHSTH MOITYYEHHYIO
uH}OpMaIHio);

- MOJIHOTA (COOTBETCTBUE O0OBEMY ITPOTpaMMbl U HHPOpMAITUN YICOHHUKA).

[Ipy oOlleHKE YYHUTBHIBAIOTCS YHMCIO M XapakTep OIMMOOK (CYIIECTBEHHbIE WM
HECYIIIECTBEHHBIE).

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

HecymecTBeHHbIe OMIMOKU  OMPENENSIOTCS HEMOJHOTOM oTBeTa (Hampumep,
yIyIIeHue M3 BUJy KAaKOTO-TMOO HEXapaKTEpHOro (akTa IMpU ONUCAHWUU BEIIECTBA,
mpoiiecca). K HMM MOXHO OTHECTM OTOBOPKH, OIUCKH, JOIYIICHHBbIE IO
HEBHMMATEJILHOCTHU (HampuMep, Ha J1Ba U OoJiee ypaBHEHUMN peakiuil B MOJIHOM HOHHOM
BHJIE JIOTyIIIEHA OJIHA OIIMOKA B 0003HAYCHUH 3apsia UOHA).

Pe3ynbpTaThl 00y4eHUs] MPOBEPSIIOTCA B MPOIECCE YCTHBIX U MUCHMEHHBIX OTBETOB
y4almxcsi, a TakyKe MPU BBIMOJTHEHUH UMU XUMUYECKOTO IKCIIEPUMEHTA.

OueHka ycTHOro OTBETa

OTmeTKka «5»:

OTBET MOJIHBI W TIPAaBUJIbHBIA HAa OCHOBAaHUM W3YYCHHBIX TEOPU; MaTepuall
U3JI0KEH B  ONPEIEICHHOW  JIOTMYECKOU MOCJIE0BATEILHOCTH, JUTEPATypPHBIM
SI3BIKOM;, OTBET CAMOCTOSITEIbHBII.

OrmeTKka «4»:

OTBET MOJIHBIM U IPAaBUJIbHBIA HAa OCHOBAaHUH U3YUYECHHBIX TEOPHUIL;

MaTepuall U3J0KEH B ONPENICTICHHON JIOTUYECKOW MOCIIEI0BATENbHOCTH, IPU 3TOM
JIOMYIIIEHBl JIBE-TPU HECYIIECTBEHHBbIC OIIMOKH, WCHPABICHHBIE 10 TPeOOBAHUIO
MpenojgaBaTels.

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

OT1meTka «2»:

Ipu OTBETE OOHAPY)KEHO HEMOHMMAHWE Y4YalllMMCS OCHOBHOTO COJIepKaHUS
y4eOHOro MaTepuayia Wiu JOMYIICHBI CYIIECTBEHHbIE OIIMOKH, KOTOPbIC CTYJICHT HE
MOYET UCIIPABUTh IIPU HABOSIIMX BOIIPOCAX MPEIoaBaTesl.

OueHka IKCNePpUMEHTATbHBIX YMEHHU

O1eHKa CTaBUTCSl HA OCHOBAHMM HAOJIIOJCHUS 3a CTYICHTaMU U THChbMEHHOTO

oTyera 3a pabory.

OrmeTKka «5»:

paboTa BBHITIOJIHEHA TOTHOCTHIO, MPABWIBHO; CACTAHbl IPABUIILHBIC HAOTIOACHUS U
BBIBO/IbI;
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AKCIIEPUMEHT OCYIIECTBJICH TIO TIJIaHy, C YY€TOM TEXHHUKH 0€30MacHOCTH U TIPABUI
paboTHI C BEMIECTBAMHU U 000PYIOBaHUEM;

MPOSIBJIEHB  OPraHU3AIMOHHO-TPYAOBbIE yMEHHsS (MOJAEPKUBACTCS  YUCTOTA
pabouero MecTa 1 MopsiIoK Ha CTOJIE, SKOHOMHO HCIOJB3YIOTCSI PEaKTHBBI).

Ot1MmeTka «4»:

paboTa BBITIOJIHEHA MPABWIBHO, C/ICJIaHbI PABUIBHBIE HAOIIOICHHS U BBIBOJIBI, IIPU
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€ SKCIIEPUMEHTa, B 00bSICHEHUH, B O(pOpMIIEHHH paboOThI, B
COONIOJICHNM TpaBUJl TEXHUKM O€30MacHOCTM TNpu paboTe ¢ BellecTBaMU U
000opyI0BaHUEM, KOTOpask UCIIPABJISIETCS MO0 TPEOOBAHUIO MPENOIaBATENS.

OTMeTKa «2»:

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

19



7. TemaTnueckui IJIaH

TemaTnueckunii raH
y4eOHOM TUCHUIUIMHB XUMUS
2021 — 2023 y4eOHbIit TOA
['pynmer 1 —4,2 -4
[Tpodeccus: MamuHUCT KpaHa (KPaHOBIIIUK )

Obs3arenbHas yueOHas
Maxe. BueaynurtopHas Harpyska
Ne HaumenoBanue paszjenoB oGray | CAMOCTOATENbHAS
TEMBI U TEM yaeonat pabota B TOM YHCIIC:
Harpyska Syuatomxcs Bcero z
00y samgTuii | 7189- | 1P K/p
pab. | pab.
1 kypc 120 40 80 3 | 4
1 cemecTp 48 16 32 1 2
\ BBeaenune 3 1 2 1
Paznen 1. O6mas u Heopranuveckasi xumus (68 yacon)
1. 1. | OcHOBHBIC MTOHATHS U 3aKOHBI 9 3 6
[Tepuoaunyeckuii 3aK0H U
[Tepuoamdeckas cHCTEMa XUMHUICCKUX
1.2 12 4 8
anemenToB /I. 1. Menjaeneera u
CTpOEHHE aTomMa
1. 3. | CtpoeHue BelecTBa 13 4 9 1
14, Bona. PacTtBopsl. DnekTponuTudeckas 11 4 7 1
JUCCOLIMAIUS
2 cemecTp 72 24 48 2 2
15 Knaccnq)nxuaunﬂ HEOPraHM1eCKHX 18 5 12 1
COCJTMHEHWI U UX CBOWCTBA
1. 6. | Xumuueckue peakiuu 21 7 14 1
1. 7. | Merayibl 1 HEMETaJLTbI 18 6 12 2
Pa3znes 2. Opranuyveckasi xumusi (44 yaca)
OcHOBHBIE TOHATHS OPTaHHUYECKON
2. 1. | XuMHUH U TEOpHUsI CTPOCHUS 15 ) 10
OpPTaHUYECKUX COCAMHEHUN
2 Kypc¢ 51 17 34 2 2
3 cemecTp 51 17 34 2 2
29 VYrneBonopoabl U UX IPUPOIHBIE 16 5 11
HUCTOYHUKHU
2 3 Kucnopoacoaepxarire opraHndeckue 20 7 13 1
COEIMHEHUS
2 4, A3oTcoaepiKaIe OpraHuyecKue 15 5 10 5 1
coenuHenus. Ilonmmepsl
UTOI'O 171 57 114 5 6
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8. TemaTnueckoe NJIAHMPOBAHHUE C ONpe/ieileHHeM OCHOBHBIX BUJI0B Y4e0HOIi 1eATeJIbHOCTH CTY/IEHTOB

Copepxxanue yueOHOro MaTepuasa, jaboparopHble padoThl U

HauMmenoBanue O0beM OcHoOBHbBIE BU/IbI Y4€OHO 1eSITeJIbHOCTH
pA3Ieon B Tem NPaKTHYeCKHe 3aHATHUSI, BHEAYTUTOPHAS CAMOCTOAITeJIbHAS 4ACOB CTyREHTOR
padoTa CTyJIeHTOB
1 2 3 4

Beenenue Conep:kanue y4eOHOTro MaTepuasa 2
Hayunble MeTO/1bl TO3HAHMS BELIECTB U XUMHUYECKUX siBJIeHUH. Poib Hcnonb30BaHue KOMIBIOTEPHBIX TEXHOJIOTUH
SKCHEPUMEHTa U TEOPUU B XMMHHU. JHAUYCHHE XUMHUH MPH OCBOCHUU s o0paboTKM M mepefayn  XUMHYECKON
npodeccuit CIIO €CTECTBEHHOHAYYHOT'O npoduiis uHGOpMALUU U €€ IPEJCTAaBICHUS B Pa3IUYHBIX
podeccnoHaTbLHOTO 00pa30BaHMUS. dhopmax
KoHnTpoJibHbIe padoThI 1 N .

. pOBepKa 3HAHUH 1O MKOJIBHOMY KypCY XUMUHU

KonTponbnas padora Ne 1. BxoHOI KOHTPOJIb
BHeayautopHasi camocTosiTeJIbHAsi padoTa CTy1eHTOB: 1 [IpoBenenue CaMOCTOSATEJILHOTO MOKCKA
cUCTeMaTnyeckas NpopadoTKa KOHCIIEKTOB 3aHATUH; 1 XUMHAYECKOH HMH(POPMALMU C HCIOIB30BaHUEM
HanucaHue pedepara Teme «3Hau€HUE XMMMHU IPU OCBOCHUHU Pa3IMYHBIX HCTOYHHUKOB (HAYUHO-IIOMYJIAPHBIX
npodeccuny; U3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
IOJI'OTOBKA K KOHTPOJIbHOM pabore; HuTepHera)

Pa3nea 1. O61mas u Heopranuyeckasi XuMmsl 68

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

MOHSTHUSA U 3aKOHBI 1. BemectBo. ATomM. Monekyna. XUMHUYECKUN AIEMEHT. AJIJIOTPOTIHSI.
2. Ilpocteie u  cinoxHble  BemecTBa. KadecTBeHHBIH U
KOJIMYECTBEHHBIN COCTAB BEILIECTB.
3. XuMHyeckue 3Haku U pOpPMYJIBI.
4. OTHocUTeNbHBIE aTOMHAs M MOJIEKyJsipHass Macchl. KommnuecTBo DopMyIUpOBaHUE 3aKOHOB COXPAHEHMS] MacChl
BEIIECTBA. BEIIECTB M IIOCTOSIHCTBA COCTaBa BEIIECTB.
5. 3aKOH COXpaHEHMsI MacChl BEILIECTB. VYcTaHoBKa ~ NPUYMHHO-CIEACTBEHHOM  CBSI3U
6. 3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYIISIPHOM 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
IIpakTHyeckue 3aHATHS 1 BbImonHeHne XUMHUYECKOTo SKCIEpPUMEHTa B

ITpaktuyeckas padora Ne 1. OuncTka BemecTB pUIBTPOBAHUEM H

IIOJIHOM COOTBCTCTBUH C IpaBUJIaMUn
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quctuusiinreil. OuncTka BElecTB NepeKpucTaiIn3aueit O0esomacHoctu. HaOmropmenwe, Quxcanmus u
onucaHue pe3ynbTaTOB IIPOBEICHHOTO
JKCIIEPUMEHTA
BHeayauTopHasi caMmocTOsITeJIbHAsI padoTa 3 VYcraHOBKa 3aBUCUMOCTH MEXAY KauyeCTBEHHOU
3anonuenue Tabauubl « OCHOBHBIE 3aKOHBI XUMHU» 1 U KOJMYECTBEHHOH CTOPOHAMU XUMHYECKHX
Pemrenne 3amau B TeTpadsx Ha ONpPENEICHUE MACCOBOM JIOJIH 2 O0BEKTOB M TMpoIleccoB. PerieHune pacueTHbIX
XUMHUYECKUX 3JIEMEHTOB B CII0KHOM BELIECTBE. 3a]a4 10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM
Tema 1. 2. Copep:kanue y4eOHOTro MaTepuaa 8
Hepuoguveckui 1. [lepuonuueckuii 3akon [I.1. Menneneena. YcranoBka 3BOJIFOIMOHHOM CYILIHOCTH
3aKO0H H 2. Ilepuonuyeckas Tabauia XMMHUYECKUX 3JIEMEHTOB — Ipaduueckoe MEH/ICJICEBCKON U COBPEMEHHOM (OpMYIHPOBOK
Ilepuoanyeckas 0TOOpaKEeHHE MEPUOTNIECKOTO 3aKOHA. nepuoanueckoro 3axkoHa JI. M. Menneneesa.
cucremMa xumudeckux | 3. CTpyKkTypa nepuoIndeckoil TabIuIlbl U e€ 3HaYeHHe OObscHeHne (PU3NYECKOrO0 CMBICIA CHMBOJIHMKHU
asemenToB /1. K. 4. ATOM — CII0KHAs YacTHUILA. MEPUOINYECKOMN TaOJIALBI XUMHUYECKHUX
MenneineeBa u 5. SInpo (MpOTOHBI M HEUTPOHBI) U AICKTPOHHAS 000JI09Ka. I30TOMBI. anementoB JI. WM. MenneneeBa (HOMEpOB
CTpOeHHe aToMa 6. CrpoeHmne SJEKTPOHHBIX OOOJIOUEK AaTOMOB JIIEMEHTOB MallbIX JJIEMEHTa, [epuoja, TIpyHmbl) M YCTAaHOBKA
MIEPUOJIOB. MIPUYUHHO-CIIEACTBEHHON CBSI3U MEXIY
7. OcoOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX OO0OJOYEK aTOMOB CTPOGHHMEM  aToMa W 3aKOHOMEPHOCTSIMU
AJIEMEHTOB OOJBIINX MEPUOIOB (IIEPEXOAHBIX FTTEMEHTOB). M3MEHEHHUS CBOICTB 3JIEMEHTOB M 00pa30BaHHBIX
8. Ilonsitie 06 opbutansx s- p- u d- opouTany. MMM BEIIECTB B Iepuojax M  TIpynnax.
9. DnexTpoHHbIE KOH(UTYpAIIH AaTOMOB XUMHUYECKHX AJIIEMEHTOB XapakTepucTuKa 3JE€MEHTOB MajblX M OOJBIINX
IIEPUOJIOB MO MX MOJOXKEeHHIO B Ilepuonnueckon
cucteme /. 1. MeHaeneeBa
JlaGopaTopHble ONbITHI
CpaBHEHHE CBOWCTB IPOCTBIX BEUIECTB, OKCUIOB M THUAPOKCUIOB
3JIEMEHTOB Il nepuoja. MonenupoBanue MIOCTPOEHHUS
ITepuonnyeckoil TaGIUIBI XUMUYECKHUX 3JIEMEHTOB.
BueaynuTopHas camocTosiTe/IbHasA padoTa 4 [IpoBenenue CaMOCTOSITEIBHOTO MOKCKa
Hanucanue coobuiennii Ha Temsbl: «Ku3Hb u nestensHocTh . U. 2 XMMHUYECKOH HMH(POPMALUMU C HCIOJIb30BaHUEM
Menneneena. Pa3IMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX
«[lepuoanueckoMy 3akoHy OyayIiee He IPO3UT pa3pyIICHUEM. . .» U3JJaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Hanucanue coobmenus ["abpuensn O.C. Xumus 11 knace, 3aganue 9 2 Wnrepnera). Hcnonb3oBaHHE KOMIBIOTEPHBIX
TEXHOJIOTUH ansi  0o0paboTkM M mepenadu
XUMHUYECKON MH(OpMallUU U ee MpeICTaBIeHHs B
pa3IMyYHbIX (hopMax
Tema 1. 3. CTpoenne Conep:xaHue yueOHOro MaTepuasa 9

BellecTBa

1. MoHHast XUMHUYECKasl CBA3b.
2. KoBajieHTHass XMMHYECKas CBA3b

VYcraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX
BEUIECTB OT CTPOEHMsI aTOMOB 00pa3zyloHIMX HX
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3. MeTannuueckas CBS3b.

4. T'a3000pa3HOE COCTOSTHUE BEIIECTB

5. TBEpI10€ U KUIKOE COCTOSTHUE BEILIECTBA

6. BomopoHast cBsI3b

7. PacuérHble 3a71a4l HA MaCCOBYIO JIOJIIO IpUMECEH
8. Hucthle BelecTBa U CMECH

9. JlucriepcHbIe CHCTEMBI

XUMHUYECKUX  JJIEMEHTOB.  XapaKTepUCTHKA
BOXHEHIIMX TUIOB XMMHUYECKMX CBs3€M U
OTHOCHUTENILHOCTH 3ToW Tunonorun OObsicHeHHE
3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMSI KPUCTATUINYECKUX PEIIETOK.

JlaGopaTropHble ONBITHI

[TpuroToBneHue cycrneH3nu kapOoHaTa Kaiublus B Boje. [lomydeHue
SMYJIbCUU MOTOpHOro Macia. (O3HaKOMIIGHHE CO CBOMCTBaMH
AUCTICPCHBIX CUCTCM.

KonTposbHble padoThl

Kontponbnast pabdora Ne 2. Ilepuoauueckas cucreMa XHUMHUYECKUX 1 [IpoBepka 3HaHUH O NPOIJIECHHON TEME.
anemenToB JI. 1. Menpaeneesa. CTpoeHue aToma.
BHeaynnTopHasi camocTosiTeibHasA padoTa 4 VYcTaHOBKa 3aBUCUMOCTH MEXKY KaueCTBEHHOU
3anonHeHue TabauLbl « TUIIBI XMMUYECKOH CBSI3U» 2 U KOJIMYECTBEHHOM CTOPOHAMU XMMHUYECKHX
Pemenue 3a1ay Ha MaccoBYIO JI0JIIO IPUMECEN B TETPAISAX. 2 OOBEKTOB M TMPOLECCOB. PemieHne pacyeTHBIX
3aJ]a4 10 XUMUYECKUM (OopMysIaM U YPAaBHEHUSIM
Tema 1. 4. Boaa. Coaep:xaHue yueOHOro MaTepuaJia 7
PacTBOpBI. 1. Boga xak pactBopuTens. PacTBOpUMOCTE BELIECTB
DJIeKTPOJIMTHYECKAasA | 2. 3aBUCHMOCTb PAaCTBOPHUMOCTH Ta30B, JKUAKOCTEH M TBEPIBIX .
DopMyIUPOBKA OCHOBHBIX MOJIOXKEHUN TEOPUU
AUCCOHALMS BEIIECTB OT Pa3IMUYHBIX (PAKTOPOB. 9
. ANEKTPOJINTUYECKON JMCCOLIMALIUT U
3. PacuérHble 3a1a4i Ha MacCOBYIO JIOJIFO PACTBOPEHHOT'O BEILIECTBA. 9 .
XapaKTepUCTHKa B CBETE€ ITOW TEOPUU CBOWCTB
4. DneKkTpoIuTHIECKas JUCCOLUas
. OCHOBHBIX KJIACCOB HEOPraHUYeCcKuX
5. MexaHu3Mbl 3J€KTPOJUTHYECKON TUCCOLMALMU Ul BEIIECTB C JOR—
Pa3NUYHBIMU TUIIAMHU XMMUYECKOH CBS3H. '
6. K1cnoTbl, OCHOBaHMSI U COJIU KaK AJIEKTPOJIUTHI.
BbInonHeHne XUMHUYECKOTO SKCIEpPUMEHTa B
IIpakTnyeckune 3aHATHSA MIOJIHOM COOTBETCTBUU C MpaBUIAMHA
ITpakTuyeckas padora Ne 2. [IpuroroBneHue pacTBopa 3alaHHOK 1 6esonacHoctu. HaOmromenue, ¢Quxcauus u
KOHIIEHTpaLUH. OIHcCaHue pe3yabTaToB MIPOBEJIEHHOTO
JKCIIEPUMEHTA
BHeaynuTopHasi camocTosiTeibHAas paGoTa 4 .
VYcTaHOBKa 3aBUCUMOCTH MEXKY KaueCTBEHHOU
3amonHeHne  TaOMMUBl  «3aBUCHUMOCTh  PAacTBOPHUMOCTH  T'a30B, 2 .
. U KOJMYECTBEHHOM CTOPOHAMHU XHMHYECKUX
KHUJKOCTEH U TBEPBIX BEIIECTB OT PA3IUYHBIX (AKTOPOB»
O0BEKTOB M TMpoIleccoB. PerieHune pacueTHbIX
Pemenne 3amay Ha MaccoBYIO [OJIFO PacTBOPEHHOIO BEILIECTBA B 2

TeTpaasax

3aJ]a4u 10 XUMUYECKUM (OopMysIaM U YPaBHEHUSIM
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Tema 1. 5. Coaeprxanue yueOHOIro MaTepuaa 12
Kaaccnpurkanus 1. Knaccudukarnus Kucior.
HEOPraHM4YecKUuX 2. XuMU4ecKre CBOMCTBA KUCIIOT B CBETE€ TEOPUU AICKTPOIUTHUECKOM
COeIMHEHUI U UX nucconuanui. OCHOBHBIE CIIOCOOBI OMyYEHUS! KUCIIOTHI.
cBolicTBa 3. OcHoBanwusi. CBOICTBA, CIOCOOBI TIOTyYEHUS. XapakTepucTuka OCHOBHBIX KJIACCOB
4. Knaccudukarus coJien. HEOPraHWYECKUX  BEIIECTB: KHUCIOT, COJIEH,
5. XMMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUM DJIEKTPOIMTUYECKOU OCHOBAaHMH, OKCUJIOB
muccormaruu. CriocoObl mosydeHust cojieit. ['uaponus comeil.
6. Kiaccudpukanus OoKCHUAOB. XHUMHUYECKHUE CBOWCTBA OKCHIOB.
[Tonyuyenue okcu0B
JlaGopaTopHbIe ONBITHI
HcnbiTanue pacTBOPOB KUCIOT HHAUMKAatopamu. B3zaumopeiicTBue
METAUIOB C KHCJIOTaMu. B3anMoAeiCcTBHE KHCIOT C OKCHJIAMH
METaJUIOB. B3anmopeiictBue KHUCJIOT c OCHOBaHUSIMU.
B3anmoneicTBre KUCIOT ¢ COJISIMU.
HcnbeiTanue pacTBOpOB IIEI04Yed WHAWKaTOpaMu. B3ammojeiicTBue
1IesI04en ¢ consaMu. Pasiioxkenne HepacTBOPUMBIX OCHOBAaHHM.
B3aumogeiictBue coneit ¢ metamiamu. Bzaumoneinctsue coneit Apyr ¢
JapyroM. ['uapoaus colieil pa3auyHoOro TUIIA.
KonTposbHbie padoTsI . . .
1 [TpoBepka 3HaHU MO MPOIICHHON TEME.
KonTponbnas padora Ne 3. Knaccudukanus BeniecTs
BHeayauTopHasi camocTosiTeJibHAsA padora: 6
Hanucanue cooOmennii mno temam: «CepHasi KHCIOTa — «XJieO 1
. [TpoBenenue CaMOCTOSITEILHOTO MOUCKA
XUMHUYECKON MPOMBINIIEHHOCTH». «lcnosib30BaHNEe MHMHEpPaTbHBIX .
XUMHUYECKON WH(GOpMalMu C HUCHOJIb30BaHUEM
KHUCJIOT Ha MPEANPUATUAX PA3TUIHOTO MPOPUIII.
o Pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
[TogroroBka mnpe3eHtamuii 1o TtemaMm «lloBapeHHas conb Kak 1 .
. U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
XUMHUYECKOE ChIPhe» «MHOTOIUKUN KapOOHAT KAJIBIHS: B IPUPO/IE, B
Wutepnera). Hcnonb3oBaHWE KOMIBIOTEPHBIX
MIPOMBIIIIJICHHOCTH, B OBITY» o
TEXHOJIOTHH 1 oOpabOTKM ®  Tepeadu
[Toaroroska npe3eHTaruu o tTeme: «cropust ruricay. 1 .
XUMHYECKON MH(OpMAIIUU U ee MPeICTaBICHHS B
BupryanbHoe MOenMpoOBaHNEe XUMUUECKHUX MTPOIIECCOB. 1
pa3anyYHbIX (opMax
Hammcanne pedepara mo Teme: «OKCHUABI KakK CTPOUTEIHHBIC 2
MaTepuaiby.
Tema 1. 6. Cojaep:xanue y4eOHOro MaTepuaJjia 14

XuMHYeCKHe peakuum

1. Knaccudukanus XuMHYECKUX PEaKIIU.

2. TemnoBoit 3(DPEeKT XUMHYECKUX PEAKIIHA.
ypaBHEHUS

3. OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Tepmoxumuueckue

OO0mbsicHeHue CYILIHOCTH XUMHUYECKUX
MPOLECCOB. Knaccudukarus XAMHYECKHUX
peakuuii Mo pa3IuyHBIM TpU3HAKAM: YUCTY H
COCTaBy NPOAYKTOB U PEAreHTOB, TEMJIOBOMY

24




4. Meton »NeKTpOHHOro OanaHca JUIsi COCTABIICHHUS ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN

5. CKOpOCTh XHMHYECKUX peakiuii. 6.00paTUMOCTh XHMHYECKUX
peakuuii

7. XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIICHHUS.

sbdekry, HampaBieHHIO, ¢aze, HATHYHUIO
KaTajau3aTopa, U3MEHEHUIO CTEIICHEW OKHUCIICHUS
AJIEMEHTOB, O0Opa3yIOIIMX BEIIECTBA. YCTaHOBKA
IPU3HAKOB OOIIEro M Pa3jiMyHOIO B THUIIOJIOTUU
peakuuil Uil HEOPTaHWYECKOW U OpPraHU4eCKOU

xumud. OOBSICHEHHE 3aBHCHMOCTH CKOPOCTH
XUMHYECKOM pCaKkuuun u ITIOJIOKCHU A
XHMHYECKOTO  PaBHOBECHS  OT  Pa3IMYHBIX
¢bakTopoB

JlabGopaTropHble ONBITHI

Peaknus 3amenieHuss MeIn KeIe30M B PACTBOPE MEIHOI'O Kylopoca.
Peakuuu, waymume c¢ oOpa3oBaHMEM OcCajka, TIa3a WIH BOJBL
3aBUCUMOCTh CKOpPOCTH B3aUMOJECUCTBHUSL COJISIHOM KHCIIOTBI C
MeTaJlJIaMH OT UX NPUPOABI. 3aBUCUMOCTb CKOPOCTH B3aUMOZICHCTBHS
LMHKAa C COJIIHOM KHCJIOTOM OT €€ KOHIEHTpaluh. 3aBUCUMOCTb
ckopocTu B3aumozencTBus okcuaa meau(ll) ¢ cepHoit kucnoroit ot
TEMIIEPATYPHI.

KonTposbHble padoThbl

KonTponbHast padota Ne 4. Xumudeckue peakuuu 1 Hposepia sHanuii 110 NOHICHHOK Teme,
BueaynuTopHas camocTosiTe1bHAasA padoTa: 7 IIpoBenenue CaMOCTOSITENIBHOIO MIOMCKa
CocraBneHne IPOEKTOB M0 COXPAHEHHUIO 030HOBOT'O MOosica 3eMIIN. 4 XUMHUYECKON WH(pOpMalluu C HCHOJb30BaHUEM
[TonroroBka mnpe3eHTaUMd IO TeMaM: «IJIEKTPOIU3 PacTBOPOB 3 Pa3NUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
IEKTPOIUTOBY, «IIEKTPOJIU3 PACIUIABOB IIEKTPOIUTOB) U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WntepHera). Vcnonb30BaHHE KOMITBIOTEPHBIX
TEXHOJOTUN Uit o0paOoOTKM U mepenadu
XMMUYECKON MH(POPMALIMU U €€ Mpe/ICTaBICHHs B
pa3anyuHbIX (opMax
VYcTaHOBKa 3aBUCUMOCTU MEKIY KauyeCTBEHHOU
U KOJMYECTBEHHON CTOPOHAMU XUMHYECKHX
O0BEKTOB M IIpolieccoB. PemieHune pacdeTHBIX
3aJ1a4 10 XUMUYEeCKUM GopMyJiaM U ypaBHEHHSIM
Tema 1.7. Mertaniansl n | Conep:kanue yueO0HOro MaTepuajia 12

HEMETAJJIbI

1. Oco0eHHOCTH CTPOEHUSI aTOMOB M KPUCTAJJIOB
2. Metannsl 1 ©X XMMHUYECKHUE CBOICTBA

3. DNEeKTpOXMMHYECKUH  pAx  HaNpsHKEHUH
Meramnorepmus. [lonydenue meramios

5. Ilonstue o Metasunypruu. [lupomeTamryprus, rHAPOMETAIUTYPIHs U

MeTauioB. 4.

XapakTepuCTHUKa COCTaBa, CTPOSHHsI, CBOMCTB,
MOJy4eHHUsT M TpHUMe- HEHUS BaXHEHIINX
metaiioB (IA u II A rpynm, amroMuHus, Xeie-
3a, a B €CTECTBEHHO Hay4yHOM mpoduie u
HEKOTOPBIX d-2JIEMEHTOB) M WX COCIUHCHHIA.
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ANEKTPOMETAILTYPTHUSL.

6. CruiaBbl YEpHBIE U 1IBETHBIE.

7. Hemeramuel. 8.OKUCIUTENBLHBIE U BOCCTAHOBHUTEJIBHBIE CBOMCTBA
HEMETAJUIOB B  3aBUCHUMOCTH OT HX TIOJOKCHHS B  pAIy
3JIEKTPOOTPHUIIATEIHLHOCTH.

XapakTepuCTUKa COCTaBa, CTPOEHUs, CBONCTB,
MOJIyYeHUSI W TpUMe- HEHHs BaKHEHIIMX
nemeramioB (VIII A, VIIA, VIA rpynn, a Takxke
azota u ¢ocdopa, yriaepoga U KPEMHHUSA,
BOJOPOJIAa) U UX COETMHEHUH.

JlaGopaTopHble ONBITHI
3akanka U oTnyck ctanu. O3HaKOMJIEHHE CO CTPYKTypaMHu CEporo u
6enoro uyryna. PacniosnaBanue pyJ xenesa.

IIpakTuyeckue 3aHATHS

Brmmonaeane XUMHYECKOTO OKCIICPUMCHTAa B

HIOJTHOM COOTBETCTBUU C IIpaBUIAMHU
[Ipaktuyeckas pabora Ne 3. [Ilomydyenme, coOupanue u
2 O6esonmacHoctu. HaOmromenue, ¢Quxcauus u
pacro3HaBaHMe I'a30B.
OIKCaHUe pe3yiIbTaToB IPOBE/IEHHOTO
[IpakTuueckas padora Ne 4. PenieHue s3KkCriepuMEHTAIbHBIX 3aau.
HKCIIEPUMEHTA
BHeayautopHas camocTosiTe/ibHAs padora: 6
3anuce ypaBHeHuit peakumii ['abpuensn O. C. Xumus 11 knacc, 1
3ajaHue 5,7
[ToaroroBka npe3entauuii no temam: «Kopposus», «Papunuponanue 1 [IpoBenenue CaMOCTOSTEIILHOIO IIOMCKa
L[BETHBIX METAJLIOB) XMMHUYECKOH HMH(POpPMALUU C HCIOJIb30BaHUEM
Hanucanue cooOuenuit no temam: «Poiap MeTamioB B HCTOPHH 1 Pa3IMYHbIX HCTOYHUKOB (HAYyYHO-IIOMYJISIPHBIX
YeJI0OBEYECKONM LUBHIM3auu. lcropus OTEUECTBEHHOM YEpHOHN U3JJaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
MeTtaimypruv. COBpeMEeHHOE METAJLTYpPTUYECKOE POU3BOICTBOY. Wurepnera). Mcnonb3oBaHHE KOMIBIOTEPHBIX
«Hcropust 0Te4eCTBEHHOM LIBETHOM METaulypruu. Poib MeTamioB u TEXHOJIOTUH ans  o0paboTkM M mepenadu
CIUIaBOB B HAyYHO-TEXHUUYECKOM IPOTpeCcce» XUMHUYECKON MH(OpPMaLIUU U €€ MPeICTaBICHHS B
CocraBinenue ypaBHeHuit peakiuii ['abpuensn O. C. Xumus 11 knace, 1 pa3nu4HbIX opMax
3amanue 6,7
Hanucanue pedeparos no remam: «Poxaarommue coam — rajJoreHb, 2
«Wcropus mBeacKOW COUYKN
Pazgen 2. Oprannueckasi XumMus 44
Tema 2. 1. OcHOBHBIC Copnepxanue yuyeOHOro MmarepuaJa 10

NOHATHS OPraHUYeCKOM
XHMHUH U TEOPHUH
CTPOCHUs
OPraHHYecKMX BellecTB

1. [IpeaqmeT opraHu4ecKON XUMHH.

2. Teopus cTpoeHMs opranndeckux coennHenuii A.M. byrneposa

3. Knaccudukarus BemecTB 1Mo CTPOCHHUIO YTIEPOTHOTO CKEJIeTa U
HAJIMYMIO (DYHKIIMOHAIBHBIX TPYIIIL.

4. Knaccupukanuss OpraHu4ecKuX
OpraHMYECKON XUMUU

5. Xumuueckre (GopMynbl U MOJEIH MOJEKYJT B OPraHHMYECKOU
XUMUH.

BEIIECTB M pEakuuii B

DopMynMpOBKa OCHOBHBIX IIOJIOKEHUHW TEOPUHU
XUMHUYECKOTO CTPOEHHUS OpraHUYEeCKNX
COCIMHEHUM M XapaKTepUCTHUKa B CBETE 3TOU
TEOpUHU CBOMCTB OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCIUHEHUN
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6. I3omepsbl 1 n3oMepust

7. 'omosnoru u romosiorud. Havana nomenkiarypsl [UPAC.

8. Peaknuu mnpucoeauHeHus (TUIAPUPOBAHUS, TaTOTCHUPOBAHUS,
TUAPOTATIOTeHUPOBAHUS, TUApaTaluu). Peakuuu  OTIIEIUICHUS
(meruapupoBaHuUsl, 1ETUAPOTATIOTEHUPOBAHUS, IETHAPATALINN ).

9. Peakiuu 3amenienus. Peakiuu nsomepusanuu

JlabopaTopHbIe ONBITHI
M3rorosienue Mojesiell MOJIEKYJl OpraHUYECKUX BELIECTB

BHeaynuTopHasi camocTosiTe/ibHasA padoTa: S) [poseete CAMOCTOSTEIEHOIO S
Hanucanue coobmenuil nmo temam: «lMcropusi BO3HUKHOBEHHUS U 1 P .
PA3BUTHS OpraHAYECKOH XHMUH XUMHAYECKOH HMH(POPMALUU C HCIOIb30BAaHHEM
Kusub 1 gesrenbrocts A.M. Bytieposa 1 pa3IMYHBIX HCTOYHHUKOB (HAYUHO-TIOMYJIAPHBIX
BHTAIH3M 1 €ro Kpax U3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
' . WutepHera). lcnonb30BaHHE KOMITBIOTEPHBIX
Ponb O0TeuecTBEHHBIX yU€HBIX B CTAHOBJICHUM M PAa3BUTUU MUPOBOM 1 P 2 P
OPTaHIYCCKOM XHMHI TEXHOJOTUN Ui o0pa®oTKM U  mepenadu
’ XMMHUYECKON MH(POPMALIUU U €€ MPE/ICTaBICHUS B
3anonHenue Tabuuiel «Knaccupukanus opraHM4ecKUX BELIECTB U 2 opman pe
peaKimib paznuyHBIX (hopmax
Tema 2. 2. Coaep:xanue yueOHOro MaTepHaJia 11
Yraesonopoabl U HX 1. AnkaHsl.
NPUPOJAHbIC HCTOYHUKHU | 2. ATTKEHbI .
3. AJIKHHEL XapakTepHUCTUKa COCTaBa, CTPOEHUs, CBOICTB,
4' ApeHsi ) MTOJIyYEHUS U IIPUME- HEHUs BaXKHEHMIINX KJIACCOB
5' I[HGHH'H KayayK YTIIEBOIOPOIOB (ankaHOB, LIUKJIOAJIKAHOB,
) Lo QJIKEHOB, AJKWHOB, apeHOB) W UX Hauboiee
6. HarypasbHblif U cUHTeTHYECKHE KayuykH. Pe3nHa. ’ > @p )v
7. MexKIaccoBas H30MepUs ¢ aKaHeHam 3HAYUMBIX B HApPOJHOXO3SMCTBEHHOM IUIAHE
) . ) MIpEACTaBUTENEH.
8. IIpuponnslii ra3. Hegtsb pest
9. Ileperonka Hedptu. HedrenpoaykTsl
JlabopaTopHbIe ONBITHI
O3HakoMJIeHHE C KOJUIEKIMEeH 00pa3loB He)TH M TPOAYKTOB €€
nepepaboTku. O3HaKOMIIEHHE C KOJUIEKIMEH KaydyKoB U oOpa3iamMu
W3EJIUI U3 PE3UHBI
BueaynuTopHasi camocTosiTeIbHasA padoTa: 5 V CTaHOBKa SABHCHMOCTH MEK
[TonroroBka pacckasza, Kak CBSI3aHbI 3HAHMSI [0 XUMUU NPUPOIHOTO 2 . . Y
rasa ¢ Bameit Gytymeit mpodeccueii KAueCTBEHHOW U KOJIMYECTBEHHON CTOpPOHaMU
i . XMMHUYECKHX OOBEKTOB M TpoleccoB. Perienue
3anucek GopMyIn U peleHre 3aaad. 3anuch XUMHUECKUX YPaBHEHHI 2 pol
pearuit Tabpuensn O. C. Xuvus 11 krace pacueTHBIX 3a7a4 M0 XUMHYECKUM (opmynaMm u
- ABHEHUSIM
Hamnucanne cooOmieHus mo teme: «YTJIEBOAOPOJIHOE TOIUIMBO, €T0 1 yP
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BUObI 1 HA3HAYCHHUCH .

Tema 2. 3.
Kucaoponoconepxammue
opraHuveckKue
coeTMHEHUS

Conep:xkaHue yueOHOTo MaTepHaJia 13
1. ChoupTsl 3TaHOJla Ha OCHOBE CBOMCTB. AJIKOrOJIU3M, €ro
MIOCJIEJICTBHS M IPEYTPEKICHUE
2. TI'mumepun Kak TpeACTaBUTENIb MHOTOATOMHBIX — CIIMPTOB.
KauecTBeHHass peakiusi HAa MHOrOarOMHble cnupThl. [Ipumenenue
TJIMIEpUHA
3. ®eHon
4. BzaumMHOEe BIMSHHE aToMOB B  MoJlekyle  (eHoma:
. N . XapakTepucTuKka CIOXHBIX 3()HUPOB, KHUPOB,
B3aUMOJICMCTBUE C TUJPOKCUIOM HATPHUsl M A30THOW KHUCIOTOM.
o MBLJI, aJIbJACTU]IOB (popmanbrernioB  u
[Ipumenenue ¢eHoIa HA OCHOBE CBOWCTB . .
BAKHEUILIUX MPEACTaBUTENECH JpPYruxX KJaccoB
5. Anpaerunsl o
OpraHWYEeCKUX  COCIMHECHHM:  MeTaHoJa U
6. IlomydyeHue anpAEruyiOB  OKHCIEHUEM  COOTBETCTBYIOILHX
. ATAHOJIa, aleTallbJIeTHuaa), KETOHOB (aleToHa),
cruptoB. [Ipumenenue ¢popmanbaeruia Ha OCHOBE €r0 CBOMCTB o
KapOOHOBBIX  KUCJIOT  (YKCYCHOM  KHUCIIOTHI,
7. KapOoHOBBIC KHCTIOTHI
. MOHOCaXapuJ0B (TJ1IOKO3BI), JCaxapuioB
8. BepicmMe XUpHBIE KHCIOTHI Ha NPUMEPE NaTbMUTUHOBOM H
. (caxapo3bl), monucaxapunoB (Kpaxmajia U
CTeapuHOBOM HeITIO103b1)
9. Cnoxusie 3¢upsl. XKupsl '
10. YriieBomm!
11. Tmroko3a — BewmECTBO C JBOWCTBEHHOM (yHKuMeH —
aJIBJIECTUAOCIUPT. XUMUYECKUE CBOMCTBA TJIFOKO3bI: OKHCICHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpPOWT, CIHPTOBOE
Opoxenue. [IlpruMeHeHune TIoKo3bl Ha OCHOBE CBOMCTB
12. 3HaueHue yrieBoJJ0B B )KUBOM NPUPOJE U )KM3HU YEJIOBEKa.
JlaGopaTopHbIe ONBITHI
PactBopeHue rinuiepruHa B BOJIe M B3aUMOJCICTBUE C THAPOKCHIOM
menu (I1). ColicTBa yKCYCHOW KHCIOTBHI, OOIIHE CO CBONWCTBAMH
MUHEpaNIbHBIX KUCIOT. J[OKa3aTeabCTBO HEMPENEIbHOTO XapakTepa
JKUJKOrO JKMpa. B3ammonelcTBHe TIIFOKO3BI W Caxapo3bl C
ruapokcugoM meau (I1). KauectBennas peakmust Ha Kpaxman
KonTpoJibHbIe padoThl
KonTtponpHas padora Ne 5. Kucnoponacoaepkaimiue opraHHYeCKHe 1 [IpoBepka 3HaHMI MO MPOMIEHHON TEME.
COCTMHCHUS
BHeaynuTopHas caMocTosiTe/IbHAsA padoTa: 7 IIpoBeneHrEe  CaMOCTOATEIBHOIO  IOUCKA
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Hamucanue cooOmenus «l[IpumMeHeHHe CHOUPTOB B Pa3iMYHBIX 1 XUMHYECKON WH(GOpMAIMU C HUCHOJIb30BaHUEM
00J1aCTSIX TPOMBIIIIICHHOCTH Pa3IMYHbIX MCTOYHUKOB (HAYYHO-TOMYJISIPHBIX
3apucoBKa MOJIENIed MOJIEKYJIbl METaHOJIa, TaHOJIa 1 W3JJaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
CocraBnenue cxeMbl «OCHOBHBIE MHPOAYKTHI KOKCOXMMHYECKOIO Wntepnera). Hcnonb3oBaHWE KOMIIBIOTEPHBIX
IIPOU3BOJCTBA» 1 TEXHOJOTUN Juii o0pa0oTKM M mepenadu
3anuch Mo MEeXAyHapOAHOW HOMEHKJIAType Ha3BaHUsS ajbJCTHIOB XUMHUYECKON nH(GOpMallUU U ee MpeICTaBICHHS B
IIPEBpALCHMs] peakLUil TI0 TETPay. 2 pa3nu4HbBIX (hopmMax
3anonnenue Tadbnuiel «Kinaccudukaus yrieBogaosy
ITonroroBka npeseHTanuu 1o reMe: «lIpumeHeHune riroKo3b» 2
Tema 2. 4. Conep:xkaHue yueOHOTo MaTepHaJia 10
A3oTocoaepxaiue 1. AMUHBI. AMUHOKHCIIOTBI
opraHuyeckKue 2. benku. HykiienHOBBIE KHCIIOT.
COeIMHEHUS. 3. benku u nonurcaxapuipl Kak OMONIOJIUMEDPDI
XapakTepucTuka AaHWIWHA, AaMHUHOKHUCIOT,
Homumepsl 4. ITnacTMaccsl.
. OCIKOB, HMCKYCCTBEHHBIX M  CHHTETHYCCKHUX
5. TlomyyeHue MOJUMEPOB  pEaAKUMUEHd  IMOJUMEpPHU3ALMH U
BOJIOKOH, Kay4yKOB, IJIaCTMAace
MOJIMKOHACHCALIUN
6. Bonokna, ux knaccudukarnusi. [lonydenre BoJOKOH.
7. OTenbHBIC IPEJICTABUTENN XMMHUECKUX BOJIOKOH.
JlabopaTropHblie ONBITHI
PactBopenue 6enkoB B Boge. OOHapyxeHHE OEIKOB B MOJOKE U B
MscHOM OynboHe. JleHaTypaius pacTBopa Oenka KypUHOTO sifia
CIIUPTOM, PACTBOPAMH COJIEH TSIKENBIX METAJNIOB M PU HATPEBAHHUH
BrimonHeHHE XUMHYECKOTO JKCIIEPUMEHTa B
IMpakTuyeckue 3aHATHS
IIOJIHOM COOTBETCTBUU C MpaBUJIaMU
[Tpaktueckas padota Ne 5. Pemienne skcrepuMeHTANbHBIX 3a7a4
9 2 O0esonmacHoctn. HaOmromenwe, ¢Quxcanus u
Ha UJCHTU(UKAITUIO OPTAaHUYECKUX COCTMHECHUI.
OTHCaHue pe3ynbTaTOB IIPOBEJEHHOTO
[TpakTuueckas paborta Ne 6. PacroznaBanue miactMacc v BOJIOKOH.
HKCIIEPUMEHTA
. Lo [IpoBepka 3HaHUM, yMEHHIl U HaBBIKOB IO
Koppekuus 3Hanuii ctyaeHToB. AuddepeHnnpoBaHHbIil 3a4ET 2
BCEMY KypCy XUMUH.
BHeaynuTopHasi camocTosiTe/IbHAsI padoTa: 5 IIpoBeneHne  caMOCTOSTENBHOIO  IIOHUCKA
[ToaroroBka coobmenuii mo Temam «OTkpeitusi H.H. 3umunay, 1 XUMUYECKON HH(POpPMAIIUM C HCIOJIH30BAHUEM
«O06nacTu IpUMEHEHHsI aHUJTHA pPa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
[TonroroBka mpe3eHTaMU MO Teme: «DHepreThdeckas LEeHHOCTh 1 U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
OenKoB» 1 Wutepnera). Mcnonp3oBaHHWE KOMITBIOTEPHBIX
3anonHeHue Ta0auLbl «XapakTepUCTUKA TPEX CTPYKTYp OEIKOBBIX TEXHOJOTUN Uit o0Opa®oTKM M mepenadu
MOJIEKYII» 1 XUMHYECKON MH(OpMAIIMU U ee MPeICTaBICHHS B
3anongnenue Tabnuipl «Knaccudukaims BOJTOKOH 1 pasIMyHBIX (hopmax
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CocTaBiIcHHEC U OIMCAHUE CXEMBbI: «q)OpMI/IpOBaHI/Ie BOJIOKOH».

YcraHoBka 3aBUCUMOCTU MEKY
KAueCTBEHHOW U KOJIMYECTBEHHOW CTOPOHAMU
XUMHUYECKUX OOBEKTOB U MpoleccoB. Pemienue
pacueTHBIX 3a7a4 MO0 XUMHYECKUM (opmynaMm u
YpPaBHEHUSAM

30




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
TeMBbI 4acos
Paznen 1. OPTAHUYECKAS XUMUSA
No 1 1.4 IpakTnyeckas padora Ne 1. [Ipuroroiienre pacTBopa 3alaHHOMN 1
KOHIICHTpaIlUU
Noe 2 17 IIpakTuyeckasi padora Ne 2. [lonydenue, coOMpaHue 1 paclio3HaBaHUE 1
ra3oB
No 3 1.7. | IpakTnueckas padora Ne 3. Pemenue skcnepuMeHTAIBHBIX 33124 1
2. OBIAA U HEOPTAHUYECKASA XUMUSA
Noe 4 24 IIpakTuyeckas padora Ne 4. PenieHue 3KClIEpUMEHTAIbHBIX 33/a4 Ha 1
- " | nIeHTU(HKAINIO OPTAHUYECKUX COCTMHEHUN
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 . Koxa-Bo
TeMBbI Ha3Banue KOHTPOJIbHOI PadoTHI
K/p 4yacosB
Nel KonTpoJsbsnasi pabora Ne 1. BXxogH0# KOHTPOJIb 1
KonTpoubnas padora Ne 2. [lepuonnueckasi cucTeMa XUuMHYECKHX
No 2 1.2 1
aneMeHToB J.1. MenneneeBa. CtpoeHue atoma
No 3 1.5. | Kourpoabnas pa6ora Ne 3. Kinaccudukarus Beniects 1
Ne 4 1.6. | KourpoubHas padora Ne 4. XuMHUECKUE PEAKITHH 1
Ne5 23 KonTpoasnas padora Ne 5. Kucinopoacoaepkaiine oOpraHndecKue 1
COEIMHEHUS
Neb6 24 KonTpoubnas padora Ne6. [lnddepeHinpoBaHHbIN 3a4ET 1
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10. Y4yeOHO-MeTOAMYECKOE U MATEPHAJIBLHO-TEXHUYECKOI0 oOecrneyeHmne

JUist ocBOEHUs MporpamMMmbl y4eOHON AUCHUIUIMHBI «XUMUS» HMEETCS y4eOHBIH
kaOuHer ¢ JabopaHTCkoM KoMHarod. Ilomemenne kaOuHeTa YIOBJIETBOPSIET
TpeboBaHusiM CaHUTAPHO-3MUAEMHUOJIOTHYECKUX MpaBuid U HopMatuBoB (CanlluH 2.4.2
Ne 178-02) m  ocHamieHO THINOBBIM OOOpPYJOBAHMEM, YKA3aHHBIM B HACTOSAILIUX
TpeOOBaHUAX, B TOM YHCIIE CHEUUAIU3UPOBAHHON Y4eOHOW MeOEenbl0 U CpelcTBaMu
oOyueHusi, JOCTaTOUHBIMM JJI BBIIIOJIHEHUS TPEOOBAaHMH K YPOBHIO IIOJTOTOBKH
CTY/JICHTOB.

B kaOuHeTe nmeercs MyJIbTUMEIUHHOE 000PYIOBaHHE, IOCPEACTBOM KOTOPOIO

YYaCTHUKH 00pa30BaTEIbHOrO IpOLEccCa MOTYT MPOCMATpUBAaTh BU3YAJIbHYIO
MH(POPMAIUIO IO XUMHH, 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;

* CPEJCTBA HOBBIX MH()OPMAIMOHHBIX TEXHOJIOTHU;

* PEaKTHBBI;

* IEPEYHU OCHOBHOM U JIOTIOJIHUTENBHON YUEOHOM JIUTEpaTyphl;

* BCIIOMOTaTeNbHOE 000PYI0BaHUE U UHCTPYKIINH;

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

Cuncok Jureparypsl AJisl CTY/IeHTOB

1. O.C. T'abpuensn Xwumus s nNpodeccuii M CIEeNMHATbHOCTEH €CTECTBEHHO-HAYYHOTO
npoduis: y4eOHUK IS CTYA. yUpexIeHui cpea. mpod. oobpazoBanus. — M., 2017.
2. 'abpuensa O. C., OctpoymoB U. I'., Cmankos C. A., JlopopeeBa H.M. IlpakTukym:
yae0. mocodue I CTyA. yapexaeHui cpe. npod. oopazoBanus. — 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. Tabpuensu O. C., JIsicoBa I'. I'. Xumus. Tectsl, 3a1aun u ynpaxkHenus: yue0. mocooue
JUISL CTYI. YIPEXKJICHHM cpe. pod. obpasoBanus. — M., 2017.
5. Epoxun 1O. M., KoBasea WM. b. Xumwusa nna mpodeccuit U crnenuaibHOCTEH
TEXHUYECKOTO M E€CTECTBEHHO-HAYyYHOTro mpoduiel: Y4eOHUK i CTYH. YUpexICHUMN
cpen. npod. obpazoBanus. —M., 2017.
6. Epoxun 0. M. Xumus: 3agauu u yrnpakHeHus: y4e0. mocoOue uist CTy. yUpeKIeHUH
cpen. npod. obpazoBanus. — M., 2017.
7. Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUN MO XUMHUHU: y4eO. mocoOue sl CTY..
yupexaeHuil cpel. npod. odpazosanus. — M., 2017.

Cnmcok JuTepatypsl IJIf IpenogaBareJsiei
1. OO0 oOpazoBanuu B Poccuiickoit @enepaunu: gpeaep. 3akoH oT 29.12. 2012 Ne 273-D3
(B pen. ®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 Neo 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014
No 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeCeHHbIMU DeiepaabHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, c u3m. ot 19.12.2016.)
2. llpuxa3 MwunuctepctBa obpazoBanusi u Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUH (PefepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHapTa CPEIHEro
(ToJtHOT0) 00IIIEr0 00Pa30BAHUSY.
3. Ilpukaz3 MunuctepctBa obOpazoBanuss u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH n3meHeHuil B [Ipuka3z MunucrtepctBa oopazoBanus u Hayku PO ot 17.05.2012
No 413 «O6 yrBepxkaeHun (enepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTEbHOIO
CTaHAapTa CpeaHero (MOJIHOro) 00Iero 00pa3oBaHUs.
4. Tlpuka3z MunuctepctBa oopa3zoBanus u Hayku P® ot 31 pexabps 2015 r. N 1578 "O
BHECCHHHM W3MEHECHHM B (pemepanbHbIi TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHIAAPT
cpenHero oOmiero ooOpa3oBaHusi, YTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoit @enepaunn ot 17 mas 2012 r. N413"
5. Ilucemo JlemaprameHTa rocylapCTBEHHON MOJUTUKH B chepe MOATOTOBKU pabodmMx
kaapoB u JII1O MwunobOpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexkomenmaiuu 1o
OpraHW3allMi TOJYYEHHUs CpEeAHero oO0mero oOpa3oBaHuWs B TpelneiaXx OCBOCHUS
oOpa3oBaTeNbHBIX MPOTpaMM CpemHero mnpodecCHOHATBHOTO o0pa3oBaHus Ha 0Oasze
OCHOBHOI'0 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJIAPTOB M MOJy4YaeMOW NMPOPECCUr WM CHEIUATBHOCTU CPEIHETO
npodeccroHaIbHOTO 00Pa30BAHUS.
6. Tlaopuensn O. C., Jlsicora I'. I'. Xumust: kHura JuIs npenojaBaresnis: y4deO.-METO/I.
rmocooue. —M., 2012.
7. CnangxoB u ap. Xumus ajisi npodeccuil u crnenuagibHOCTEH TEXHUYECKOro Mpo (uiis
(3;mekTpoHHOE npuioxkenue). — M.,2017
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HNuTepHeT-pecypcebl
. pvg. mk. ru (omummuana «Ilokopu BopoObeBsI TOPED).
. hemi. wallst. ru (OGpa3oBaTeIBHBIN CAUT JUISI MKOJILHUKOB « XUMHUS).
. alhimikov. net (O6pa3oBaTeNbHBIN CANT AJIS MTKOJIHLHUKOB).
. chem. msu. su (OnekTpoHHas OHOIMOTEKA IO XUMHUH ).
. enauki. ru (MHTEpHET-U3AaHue I yuuTeneil «k EcTecTBeHHbIE HAYKIY ).
. Iseptember. ru (MmeTonuueckas razera «[lepBoe ceHTIOPs»).
. hvsh. ru (xypHan «XuMHS B IIIKOJIEY ).
. hij. ru CxkypHan « XuMuUs U KU3HBY).
. chemistry-chemists. com (371€KTpOHHBIH KypHAT « XUMHUKH U XUMUSD).
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Ipuniaoxenue Nel

XapaKTepHCTHKa OCHOBHBIX BUJI0B JI€ATC/IBHOCTH CTYACHTOB

Conep:xxanue
o0yueHust

XapaRTepnchca OCHOBHBIX BUI0OB I1€ATECJIBHOCTH CTYICHTOB

Baxkueiimmne
XHMHYEeCKHue
MOHATHUSA

YMeHue [naBaTh OMpefesieHue M ONepUpoBaTh CIEAYIOUIMMH XHUMHUYECKUMU
MOHSATUSMU: BEIIECTBO. XUMHUYECKUH 3JeMeHT, aToM. Moiekyna. OTHOCUTEIbHAs
aTOMHAas U MOJIEKYJsipHas MacChl, MOH, aJUIOTPOMHUs, U30TONbI, XUMHUYECKas CBSI3b,
AJNEKTPOOTPHUIIATEIIBHOCTD, BAJIGHTHOCTh, CTENIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIA ~ 00BEM  ra3000pa3HBIX  BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJICKYJIIPHOTO  CTPOEHHUS,  pPaCTBOPBL,  DJIEKTPOIUT U  HEDJIEKTPOJIHT,
ANEKTPOIUTUYECKAS JUCCOLUAIUS, OKUCIIUTENb M BOCCTAHOBUTEIb, TEIUIOBOM A deKT
peaklM, CKOPOCTh XHWMHUUYECKOW pEaklUHu KaTalu3, XUMHUYECKOE paBHOBECHE,
YIIEpOAHBIN cKeneT, GyHKIIMOHATbHAs TPYIa, U30MEPHs, TOMOJIOTHSI.

OcHoBHBIE
3aKOHBI XHMHUH

DopMyIHpPOBaHUE 3aKOHOB COXPAHEHUSI MACChl BEIIECTB W IMOCTOSHCTBA COCTaBa
BEILECTB. YCTAHOBKA NPUYMHHO- CIEIACTBEHHOM CBSA3M MEXIY COJEpPKAHUEM ITHX
3aKOHOB M HAamUCAaHWEM XUMHUYECKMX (opMyn U ypaBHEHHH. YCTaHOBKa
SBOJIIOIIMOHHOM  CYIIHOCTH MEHJIENIEEBCKOW M COBPEMEHHOU  (OopMyITUPOBOK
nepuoandeckoro 3akona J[.M. MenneneeBa. OObscHeHHWE (PU3NYECKOTO CMBICIIA
CUMBOJIMKHM TEPUOANYECKON Tabmuibl xumudeckux snemeHToB (.M. MenneneeBa
(HOMEpOB 3JIeMEHTa, MepUoia, TPYIIbl) U YCTAHOBKA TPUYMHHO-CIICJICTBEHHON CBSI3U
MEXIYy CTPOECHHEM aToMa M 3aKOHOMEPHOCTAMM H3MEHEHUs CBOMCTB 3JEMEHTOB U
00pa30BaHHBIX MMH BEIIECTB B IEPUOAAX U Ipynnax. XapakTEpUCTUKA 3JIEMEHTOB
MaJbIX U OONBIIMX MEPUOAOB MO MX IMOJIOKEHUIO B mepuoanyeckoit cucreme J[.U.
Menpeneena.

OcHoBHBIE
TEOPUH XUMMHU

YcraHOBKa 3aBUCHUMOCTH CBOMCTB XUMUYECKHMX JJIEMEHTOB OT CTPOEHHUsS aTOMOB
0o0pa3ylomux HUX XUMHUYECKHX JJIEMEHTOB. XapaKTepUCTHKA BaXHEWIIMX THUIIOB
XUMHUYECKHX CBSA3EH U OTHOCUTENBHOCTU TOM THIONOTuU. OOBsICHEHNE 3aBUCIMOCTH
CBOMCTB BEIIECTB O HX COCTaBa M CTPOCHHS KPUCTAUIMYECKHX PEIIETOK.
DopMyIMpPOBKa OCHOBHBIX IOJIOKEHUM TEOPUU IIEKTPOJIUTUYECKON IUCCOLUALUU U
XapaKkTEPUCTUKA B CBETE 3TOM TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coenuHeHU. POPMyYIUPOBKA OCHOBHBIX ITOJIOKEHUM TEOPUH XMMUYECKOTO CTPOCHUS
OpraHWYECKUX COCAVNHEHUN W XapaKTEPUCTHKAa B CBETE ATOM TEOPUM OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHUM.

Bakneiimme
BeIeCcTBa "
MaTepHuaJIbl

XapakTepucTUKa COCTaBa, CTPOCHHS, CBOWMCTB, TMOJYYEHUS W T[PUMEHEHHUS
BOKHEMIIMX METAUIOB M HMX COCAUMHEHUM. XapaKTepUCTHKA COCTaBa, CTPOCHHS,
CBOMCTB, MIPUMEHEHUSI BAXHEUIIINX HEMETAJUIOB U UX COCIMHEHUN. XapaKTEePUCTHKA
COCTaBa, CTPOCHUS, CBOMCTB, IPUMEHEHHSI BAKHEMIIMX KJIACCOB YIII€BOJIOPOJIOB U UX
HanOoJiee 3HAYMMBIX B HAPOJHOM XO3SMCTBE TPEICTAaBUTENCH. AHaIOTHYHAS
XapaKTEPUCTUKA BAXXHEHIINX TNPEACTABUTENIEW JPYIrUX KIACCOB  OPraHUYECKUX
COEIMHEHUI: METAaHOJIa U ATaHOJa, CIOXKHBIX A(PUPOB U KHUPOB, MbLI, aJbJAECTUIOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, YTJIEBOJOB, aMHHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CHHTETUYECKHNX BOJIOKOH, KAY4YKOB U IIJIACTMACC.

XuMHYEeCKH
SI3LIK U
CHUMBOJINKA

Hcnonb3oBanue B y4yeOHOM W Mpo(hecCHOHAIBHOW JAEATENIbHOCTH XHUMHYECKHX
TEPMHUHOB M CUMBOJMKNA. Ha3BaHMe H3y4EeHHBIX BEIIECTB IO TPHUBUAIBHOM WIH
MEXIYHAPOJAHOW HOMEHKIIATYPE U OTPAKEHUE COCTAaBA 3TUX COCAUHEHUN C IIOMOIIBIO
XUMHUecKuX Qopmyin. OTpakeHue XMMHUYECKHX IMPOILIECCOB C MOMOIIbIO YpaBHEHUMN
XUMUYECKUX PEAKLIUM.

XumMHuuyecKue
peakuumn

OOpsicHeHHE CYIIHOCTH XHMHMYECKHX IMporeccoB. Kiaccuduxanus XUMHYECKHX
peakuui IO PA3NMYHBIM IPU3HAKaM, YHUCIYy M COCTaBy IPOAYKTOB M PEArcHTOB,
TeroBoMy 3¢ (deKTy, HampaBieHHIO, (a3e, HAIMYMIO KaTaau3aropa, HU3MEHEHHUIO
CTENIEHU OKMCIIEHHS 3JIEMEHTOB, OOpa3ylOIIMX BEIIECTBA. YCTAHOBKA IPU3HAKOB
OO0IIero M pa3IMyHOrO B THUMOJOIMU PEaKUUH JJIs1 HEOPraHWYECKOH M OpraHUYecKOou
xumud. Knaccudukanuss BemectB M IPOIECCOB € TOYKHM 3PEHUS OKUCIICHUS -
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BocCTaHOBJEHMs. (CoOCTaBlI€HHE ypaBHEHUN peakUuid C TOMOILIBI0 METoJa
3JIEKTPOHHOrO 6anaHca. OOBACHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuy U
MOJIOKEHHUS XMMUYECKOTO PABHOBECHS OT Pa3IMYHBIX (aKTOPOB.

BrImonnenrne XMMHYECKOTO OKCIIEPUMEHTA B IIOJTHOM COOTBCTCTBHU C IIpaBUJIaMHU

XuMHu4ecKHii ..
Oe3omacHocTn. HabOmionmenue, (ukcamuss U ONMHUCAaHUE PE3YJIBTATOB IMPOBEAEHHOTO
IKCNEPUMEHT
SKCIIEPUMEHTA.
[IpoBeneHue  CaMOCTOSITENIBHOTO — MOWCKA  XUMHYECKoW  WHGOpMaluu ¢
XM eCKasT WCIIOJIb30BAHUEM  Pa3lIMYHBIX  HMCTOYHUKOB  (HAYyYHO-TIOMYJSPHBIX  W3JIaHHM,
unGopManus KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa). Mcnonb30BaHne KOMITBIOTEPHBIX
pMan TEXHOJIOTHH 11  o0pabOTKM H TIepefayn XUMHYeCKoH wuHpopMmaruu u e
MIPEJICTABJICHHS B Pa3JIMYHBIX (hOpMax.
Pacuér mo " o
HMAECKIM YcraHoBKa 3aBUCHUMOCTH MEXKJY KA4€CTBEHHOM M KOJMYECTBEHHOW CTOPOHAMHU
(bopmy:1am i XUMHUYECKHX OOBEKTOB M MPOIECCOB. PelmeHne pacu€THBIX 3a1ad M0 XUMHUUYECKHM
pMy dbopMysiaM U ypaBHEHHSIM.
YPABHEHUSIM
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Mpunomenme No 2

Komnnexr 3amaunmni AJsE  MPOBCRCHHH IKIAMEHA, KOMIIJICKT 3aiaHum JJIsA
MPOBEIEHMH ll{ll(]})(!)EPEHHHPOHQHHOFO 3jadera

Munrcrepeteo ofpazosanus KpacHospckoro xpas
KpaeBoe rocynapcteesHoe 010KceTHOE TIPCdeccCuoHaIbHoe
00pa3oBaTeNbHOE yUPEKACHHE
«KaBckuil TEXHEKYM OTpac/ieBRIX TeXHOJIOTHI H CEJIbCKOT0 X034HCTBaY

PACCMOTPEH YTBEPAIEH ,
Ha 3acejaHKuy METOAKHECKOH KONICCHE W.0. ramectuperFliupexropa no YP
[Iporoxon Ne 5 ' O.A. Peiinrapar

n
ot «lly wons Z021 r. « 7 » éﬁ/di 2021 r.
(9%‘1 > HO. A. Acraresa

KommutexT 3amanHuii 171 NPOBELSHHS
nubdepeHIUPOBAHHOIO 3a4éTa
no gucnunaHe Xumud

PaspaGorana: Anyuwesa H.A.

r. Kanck, 2021 r.
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HNHcTpyKuusi 10 BHINOJIHEHHIO PadoThI

HuddepeHunpoBaHHbii 3a4€T MPOBOAUTCS B (OpME HTOTOBOM KOHTPOJIHHOU
paboThl. 3amaHus, KOHTPOJHMPYIOIIME CTEIECHb OBJIAICHUS 3HAHUSAMHU W YMECHHSIMH,
OXBAaThIBAIOT HAWOOJIEE CYIIECTBEHHBIE BOMNPOCHI COACpX)AHUS Kypca XUMHU U
IPOBEPSIIOT CPOPMHUPOBAHHOCTD y CTYJAEHTOB HAYyYHOTO MHPOBO33PEHUS U XHMHUYECKYIO
KOMIIETCHTHOCTb.
Ha BbIMOTHEHHE KOHTPOIBHON paboThI 10 XUMUU OTBOAUTCS 45 MuHyT. PaboTa cocTout
U3 JABYX YacTel BKIoYaromumx 25 3agannii. [IpemycMoTpeHo aBa BapuaHTa pabOTHI.
MakcruMalibHOE KOJIMUECTBO OaIJIOB 32 KOHTPOJBbHYIO padoTty — 25.

ITAaJIOH OTBETOB

KpuTtepun o1ieHKH TeCTOBOIO 3aJaHNS:

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

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

3 (ynoBiaeTBoputenbHO) — 71-80% mpaBuiIbHBIX OTBETOB,

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

BAPUAHT 1
1. Peaxuus Bogopozaa ¢ okcuaoM meau (1) oTHOCHTCS K peakuusam
1) coenuHenus 2) 3aMeIICHUS 3) oOMeHa 4) pa3noXeHus
2. AMMHaKy COOTBETCTBYET XHUMHUYECKasi GopMyIia
1) NO 2) NH; 3) CH, 4) CO
3. O6beM kucnopoza (Mpu H. y.), HEOOXOTUMBIH 1Jisi OKUCIEHUS 6,4 T Cephl:
1) 11,2 n 2)5,6n 3)2,24 n 4)4,48 n

4. TIpocTsie BemiecTBa: caxka, 030H, rpaduT, KUCIOPOI, ajamas, KpacHsli ¢pocdop. Hucio
XUMUYECKUX JIEMEHTOB, BXOJIAIINX B COCTAB 3TUX BEIIECTB, PABHO

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

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

1) xnopuaa KanbIus U YIJIEKUCIIBINA ra3

2) okcHia KaJbLius U KapOOHAT HATPUA

3) ruApoKcHIia Kalblyg U KapOOHAT Kaaus

4) xnopuaa KajabIus U KapOOHAT HATPUS

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

1) SiO,uNaO

2) N&zSiO3I/Ica(N03)2

3) Na,SiOsuHC1

4) KOH u SiO,

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

1) xpemuus 2) docdopa 3) cephl 4) xyopa
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 nepuoanyeckoi cuctemsl Na,O, MgO,
Al,O3, SiO,, P,0Os5, SO3, Cl,0; B meproe ciaeBa HampaBo
1) ocHOBHBIE CBOMCTBA BO3PACTAIOT 3) KUCJIOTHBIE CBOMCTBA yCUIMBAIOTCS
2) OCHOBHbIE CBOMCTBA O0CabEeBaIOT 4) KMCIIOTHBIE CBOMCTBA YMEHBIIIAOTCS

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

1) conpoBoXxaaeTcs BbIICIEHUEM SHEPTUU

2) NPOUCXOAUT CAMOIIPOU3BOJIBHO B M30JIUPOBAHHBIX CUCTEMAX

3) TpeOyeT 3aTpatThl IHEPTUU

4) MOXET MPOUCXOUTH TOJILKO MO/ IeWCTBUEM CBETA

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

COOTBETCTBEHHO

1) KOBaJEHTHOM HEMOISPHOUN, KOBAJICHTHOW MOJISPHOM, HOHHOM

2) MIOHHOM, KOBAJIEHTHOMN HEMOISPHOM, KOBaJIEHTHOM MOJISIPHOM

3) NOHHOM, KOBAJICHTHOM MOJIIPHOM, KOBAJICHTHOW HEMOJISIPHON

4) KOBaJIGHTHOM MOJSIPHOM, HOHHOM, KOBaJIEHTHOM HEMOJSPHOM

12. NoHHYIO KPUCTAIUIMYECKYIO PEIIETKY NMEET

1) dbropun Hatpus

2) Boja
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3) amroOMUHUM

4) anmaz

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

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

CrpykrypHas popmyia MeTaHa

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

18 ®opmyia BemecTsa, MOMaJaHue 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 J0OAaBKY

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 kanOpyuiHBIA KOMIIOHEHT ITHIIN

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

23. BelecTBo, KOTOPOE HE COIEPIKUT a30T

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

24. BeliecTBO, HarpeBaHMe KOTOPOro MOKET MPUBECTU K HEOOpAaTUMOM JIeHATypaluu
1) 6enku 2) Xupbl 3) yraeBoasl

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

BAPHUAHT 2
1. AMMHaK MOXHO HOJIYYUTh IIPU B3aUMOJECHCTBUI
1) (N H4)ZSO4 151 Ca(OH)z
2) N u O
3) NH,C1 u AgNO3
4) (NH4)ZSO4 151 BaCIz
2. YpaBHEHHE peakIuy MeIu ¢ pa30aBICHHON a30THON KUCIOTOMN
1) 3Cu + 8HNO; = 3Cu(NOs), + 2NOT + 4H,0
2) Cu + 4HNO; = Cu(NO;), + 2NO,T + 2H,0
3) Cu+ 2HNO; = CU(N03)2 + H,
4) peakiusi HEBO3MOXKHA, MOCKOJBKY B DSy AKTUBHOCTH METAJJIOB MEAb HAXOJIUTCA
npaBee BOAOPO/a.
3. ®opmymna 6enoro pocdopa
)P 2) P, 3)P, 4) Pg
4. Cosb, pacTBOpUMAs B PACTBOPE COISTHOW KHCIIOTHI
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 yranepona (11) 4) oxcun
azora (1)
6. Peaxrust mexy pactBopamu Na,SiOz; 1 HNO;
1) HeTpanuzanun
2) KaTamuTh4YecKas
3) OKHUCIUTENBHO-BOCCTAHOBUTEbHAS
4) nHeobpaTtumas
7. Haubounee ApKo MeTaNIMYECKHE CBOMCTBA BBIPAXKEHBI Y
1) nutus
2) xanus
3) HaTpus
4) pyOunus
8. ATombl a3ota u ¢hochopa UMEIOT
1) oquHaKOBOE YKCIIO AIEKTPOHHBIX CIIOEB
2) OAMHAKOBOE YHCJIO 3JIEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CJIOS
3) OAMHAKOBOE YKCIIO TPOTOHOB B SIAPE
4) oIMHAKOBBIE PaANYChl
9. UYeTthlpe 37EKTPOHA HA BHEITHEM SHEPIETUYECKOM YPOBHE UMEET aTOM
1) renus
2) Gepuius
3) yriiepoaa
4) xucnopojia
10. O6pazoBaHue XUMHUYECKOU CBSI3U — 3TO MPOLIECC, KOTOPBIH .
1) conpoBoXxaaeTCs BbIICIEHUEM SHEPTUU
2) NPOUCXOAUT CAMOIIPOU3BOJIBHO B M30JIMPOBAHHBIX CUCTEMAX
3) TpebyeT 3aTpaThl IHEPTUH
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 yrieposa (1V) CO,

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

13. AtoMm rajoreHa, KOTOpbIii 00pa3yeT HOH, UMEIOLIHI ICKTPOHHYIO0 KOH(PUIYPAIHIO
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 npuBEeIEHHBIX HUKE MOJIEKYJI COAEP/KUT 6 KOBAJICHTHBIX CBS3EU?

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

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

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

19. BeecTBO, KOTOPOE MOXKET OBITH MOJIYYEHO MIPHU TUIPOIU3E 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 peaKIUi KOTOPBIX C TUIPOKCUIOM HATpHUs 00pa3yeTcs
MBLJIO

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

23. BelecTBo, KOTOpOE HE YCBAMBAETCSl B OpraHU3MeE YeJI0BEKa

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

24. BemiecTBO, CTPYKTYpHBIMHU (hparMEHTaMH KOTOPOTO SIBJISIIOTCS aMUHOKHUCIIOTHI
1) 6enku 2) KHUpPBI 3) yraeBomsl 4) yrineBogoposl
25. BemectBo, MaccoBasi J0J1s1 yriaepojia B KOTOPOM HauOOJbIIas

1) CH,4 2) C,Hy 3) C,Hs 3) CH;0H
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Ipuaoxenne Ne3d
IIpuMepHbIe TeMbI pedepaToB (A0KJIAA0B), HHIANBUAYAJIBHBIX IPOEKTOB

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

* HaHOTEXHOIOTHS KaK MPUOPUTETHOE HAITPABIICHUE PA3BUTHS HAYKH U TPOU3BOACTBA
B Poccuiickoi @enepanumn.

» COBpEeMEHHbIE METO/IbI 00€33apakKMBaHUS BOJIBI.

* AIIIOTpOINS METAILIOB.

* Xuznp u nesrenvHocth J|.M.Menneneena.

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

» Cunre3 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 BELIECTBA.

* OCHOBHBIE 2KOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH.

* AMop(dHBIE BelIeCTBA B IPUPOE, TEXHUKE, OBITY.

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

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

* 3amuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arps3HEHUS.

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

* Kocmernueckue remnu.

* [IpuMeHeHue CycneH3ui U AMYJIbCHI B CTPOUTEIIBCTBE.

* Munepasibl ¥ TOpHBIE OPO/Ibl KAK OCHOBA JIUTOCQEPHI.

* PacTBOpsI BOKpyr Hac. Tumsl pacTBOpOB.

* Boza kak peareHT u cpeaa AJisi XMMUYECKOTO Ipolecca.

* )Kuznsp u nesarensHocth C.AppeHuyca.

* BKkiag OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUU AIEKTPOIUTHUUECKON JUCCOLMAIUH.
* YcTpaHeHHe KeCTKOCTH BOAbI Ha MPOMBIIIICHHBIX NPEINPUATUSIX.

» CepHas KHCIIOTa — «XJIE0 XUMHYECKOU MPOMBITIIIEHHOCTH.

* Mcnionib30BaHrEe MUHEPATIBHBIX KUCIOT HAa MPEANPUATUSIX PA3TAYHOTO TPOQUIIS.

* OKCUBI U COJIM KaK CTPOUTEIbHBIC MaTEPUATIBI.

* cropus rurca.

* [IoBapeHHas COJIb KAK XUMHUUECKOE ChIPhE.

* MHoOronmmkuii kKapOOHAT KaJIbIHS: B IPUPOJIC, B MPOMBIIIICHHOCTH, B OBITY.

* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHOE€ MOJECIMPOBAHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIECKTPOJIUTOB.

* DIIEKTPOJIU3 PACILJIABOB AJIEKTPOJIUTOB.

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

* cropus nony4eHus U MpoU3BOICTBA AIFOMUHMUSL.

* DIEKTPOTUTHIECKOE MOyICHHE U PahUHUPOBAHUE ME/TH.

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

* Posib METAJIIIOB B UCTOPUM YEINOBEUYECKON NUBUIM3auu. VIcToprsi oTe4eCcTBEHHON
yepHOU MeTayTypruu. COBpeMEHHOE METAJLNTYyPrUYECKO€e MPOU3BOJICTBO.

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

* Koppo3sust MeTanioB u crocoObl 3allIUThl OT KOPPO3UH.

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

* lcTopus IBEICKOW CIIMYKH.

* McToprs BOSHUKHOBEHUS U PA3BUTHUSL OPTaHUYECKOW XUMHUH.

 )Kusnsp u nesarensHocts A.M.byTtieposa.

* Butanusm u ero kpax.

* PoJib OTE€YECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U PA3BUTHH MUPOBOU OPTraHUYECKOM
XUMUHU.

» CoBpeMEHHBIE MIPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUS.

* DKOJIOTUYECKHUE aCIEKThI NCIIOIb30BAHUS YTIEBOJOPOAHOTO ChIPBSL.

* DKOHOMHYECKHE aCIEKThl MEKIYHAPOJHOTO COTPYJHUYECTBA 10 UCIIOIB30BAHUIO
YIJIEBOAOPOIHOTO CHIPHSI.

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

* XuMus yIriieBOJIOPOIHOTO ChIPbs U MOsi Oyy1asi mpodeccus.

* YrieBogopoAHOE TOILIIMBO, €r0 BUIBI U HA3HAUCHHE.

* CHHTETHYECKHE KayuyKH: UCTOPHUS, MHOTOOOpa3ue U MEePCIEKTUBBHI.

* Pe3anHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYUYHO-TEXHUYECKOM IIPOrpecce.
« Hedtr u ee TpaHCOpTHpOBKAa Kak OCHOBa B3aWMOBBITOJIHOTO 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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