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PaGouas mporpamma paszpaboraHa Ha ocHoBe TpeboBauuii PI'OC cpeanero oduiero
00pasoBaHus, MPEABABIAEMBIX K CTPYKTYpE, COJEPKAHHUIO M pe3ysibTaTaM OCBOEHHS yueOHOMH
JUACLUIITAHEI «XUMHUs», B COOTBETCTBUU ¢ DenepanibHbiM 3akoHoM Poccuiickoit Depepanuu ot
29 pexabps 2012 r. Ne 273-®03 «O6 obpazosanuu B Poccuiickoit ®enepauuu» (B pea. or
03.07.2016, ¢ u3m. ot 19.12.2016), B COOTBETCTBHY C TprKa3oM MHHUCTEpCTBA 00pa30BaHUS U
Hayku P® or 31 gexabps 2015 r. N1578 «O BHeceHuM u3MeHEHHI B (enepanbHbli
roCy/IapCTBeHHbIH 00pa3oBaTeIbHbIH CTaHIAPT CPEAHEro 001Iero 0opa3oBanus, yTBEPK/ACHHbINA
npukasoM MunucrepcTBa ob6paszoBanus W Hayku Poccuiickoit @enepauun ot 17 mas 2012 r.
N413», B cOOTBETCTBMM C PeKOMEHAALMsIMH IO OpraHU3alMK MOJyYeHHUs CcpeaHero obiero
oOpa3oBanus B IpejeIax OCBOCHUs 00pa30BaTeIbHbIX NPOrPaMM CPeAHEro NpodheccuoHanbHOro
obpa3zoBanust Ha Ga3ze OCHOBHOro obmiero obpa3oBaHus ¢ ydeToM TpeOoBaHMM (eaepabHbIX
roCyIapCTBEHHBIX  00pa30BaTeJIbHBIX  CTAHJAPTOB M [OJydaemMoW npodeccun  WIH
CHIELMAIILHOCTH  CpeaHero ImpodeccuoHaibHoro obpazosanus (nucbMo Jlemapramenta
roCyIapCTBEHHON MONUTHKH B cdepe moarotoBku pabounx kajgpoB u JIIIO Munobpraykn
Poccun ot 17.03.2015 Ne 06-259) ¢ usmenenusimu ot 25 mast 2017 r., npotokos Ne3, ¢ yyeTom
Konuenuuu npenonaBanus xumuu B Poccuiickoit @enepaliiu, yTBEpKACHHON pPacnopsyKEHUEM
[IpaBuTenscTBa Poccuiickoit @enepanuu ot 9 anpens 2016 . Ne 637-p u ¢ yuerom [Ipumepnoii
OCHOBHO# 00pa3oBaTenbHOM MNporpamMmbl cpeaHero obmero obpa3oBaHus, 0OA0OpEeHHON
peienueM (eaepanbHOro yuebHO-METOJHUYECKOro obbeauHeHHs no obliemy oOpa3oBaHMIO
(mporokoit ot 28 uions 2016 r. Ne 2/16-3).

OJAOBPEHO na 3acenanuu npeamernoit komuccun  YTBEPXK/IAIO

€CTeCTBEHHOHAYYHBIX 1 MaTeMaTHYECKHUX 3aM. aupekTopa 1o yuebHoit pabore
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[Ipencenarens KOMHCCHI{{_ 4 /Menbuk 2.C./ « ST » abrescrdy 2020 r.
7
CocTaBHTENH:

JHeneesa U.B., npenopnasatens AIIOY CO «CapaToBckuil KOJIEIK CTPOUTENLCTBA
MOCTOB ¥ THAPOTEXHUYECKUX COOPYKEHHH»,

PerieH3eHr:
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PEIEH3UA

Ha Pabouyro nporpammy yuebnoi qucuummsel OY [1.09 «Xumus», nporpaMmy
IIOJITOTOBKY CIIEI[MAIUCTOB CPEJHEr0 3BeHa Ul CIeLUaIbHOCTEN TEXHHYECKOTO
npo¢uis Ha 6a3e 0CHOBHOTO 00111ero 06pa3oBaHus C MOIYISHHEM CPEIHEro
obmero o6pa3oBaHusA

IIporpammy cocraBuna [leneepa Mpuna BaneHTHHOBHa — IpemnojaBaTelb
I'ATIOY CO  «CapartoBckuii  KOWIEI)K  CTPOUTENHCTBA  MOCTOB M
TUAPOTEXHUIECKUX COOPYKEHUMNN.

HanHass nporpamMma paccuuTaHa Ha 117 9acoB: W3 HHUX  ayJAMTOPHOM
Harpy3kd 78 dacoB H 39 4acoB caMOCTOSITENBHOM pabOTEl CTYAEHTOB.

ITporpamMma HalpasJieHa Ha ¢opMupoBaHHe  JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U NPeIMETHEIX pe3ybTaToB ocBoeHMss xumuu. B IIporpamme
IpEIMETHBIE PE3YJIFTAThl OCBOCHUSI XUMHH (POPMHUPYIOT NPEACTABIEHHS O POJIH M
MeCTe XUMUH B COBPEMEHHO} Hay4yHO! KapTHHE MUpa; CIOCOOCTBYIOT OBJIA/ICHUIO
OCHOBOIIOJIAraIOIAMH XMMHYECKHMH TIOHATHUSAMH, XHUMHYECKHMH 3aKOHaMH;
OCHOBHBIMM METOAAMM HAy4HOIO II03HaHUA, (OPMHUDPYIOT yMEHHE peIlaTh
XMMHYECKHe 3aa9i ¥ IIPUMEHATH [OMy9YeHHbIe 3HAHUA Ul OOBSICHEHHUS yCIOBHUH
NPOTEKaHUs] XMUMHYECKUX SBJICHUH B IPUPOAE JUIA MPUHATHSA IPAKTUYECKHX
pelleHuii B IIOBCEIHEBHON XXH3HH; (OPMHUPYIOT COOCTBEHHYIO IO3HMILHUIO IO
OTHOIIEHHMIO K XMMHYECKOH HHGDOPMAIMH, 0JIy9aeMOH U3 Pa3HBIX HCTOYHHKOB.

OcBoeHne NaHHOH NpOrpaMMbI IIpEQIONaraeT MCIIONB30BaHUE AKTUBHBIX
bopm o0OydyeHHs H CHOCOOCTBYET JOCTHIKEHHIO BBICOKOW YCIIEBa€MOCTH
CTY/IEHTOB.

IIporpaMma mpeanoyaraeT H3ydeHHe MaTepHaja pa3jM4YHOrO YpPOBHS
CIIOXKHOCTH, YTO IIOMOTaeT INpernojaBaTeNio AU(PQepeHIIpOBaHHO MOAXOAMTH K
KOHTPOJIXO ¥ OLIEHKE 3HAaHUH.

IIporpamma  peanusyer TNOAXOA K  TOATOTOBKE  CIIELHAIUCTOB,

IIPEATIONIAaraloIui OONBIIYI0 CaMOCTOATENBHYI0 pabory. OOydeHuwe mo AaHHOU

nporpaMme  NO3BONMT  copmupoBaTe  (QyHAaMEHT  IPoQecCHOHAIBHOM

ety
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IIOATOTOBKH CTYJACHTA. 3

I[TpenonaBaTens BHICHICH KA J5dEEE 370{ —
I'ATIOY CO «OHremgtik

PO ECCHOHATBHBIX $EX 4 T.B. CeiToBa
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1. NOACHKTEJIBHAS 3ATIMCKA

1.1 O6man xapaKTepHCTHKA YUeOHOH AHCIAIIHHBY

Paboyas mnporpamMma ofbmeoOpasoBaTenbHON yueOHOM  AUCHMNMMHEL  «XHMEA»
OpedHasHaYeHa Ui peanmsanne  TpeboBaHud — DegepanbHOr0  rOCYAAPCTBEHHOIO
00pazoBaTeNBHOTO  CTAHAapTa cpefHero obmero oO0pa3oBaHus H ABIMETCT  YACTHIO
o0pa3oBaTeNbHOE NPOTPAMMEI CPETHEr0 OpOQECCHOHANBHOrO O6pA30BaHMS TEXHHIECKOTO
NpouIs - MporpaMMbl MOATOTOBKH CHEMUANWCTOB CPEJHErO0 3BEHA, peamMsyeMol Ha Oase
OCHOBHOFO 001Iero 00pa3oBanyd, ¢ NOTy4eHUEM CPEIHEro 00TIero o6pasoRanus.

PaBowas nporpamma paspaGotama Ha ocHOBe TpeGoBanumii  MemepannbHOro
rOCY JAPCTBEHHOIO O0pPAasOBATENBHOrO CTaHJapTa CPEIHETO (MOHOro) obmero o0pa3oBaHus,
NOPEeIBABISIEMBIX K CTPYKTYPE, COASPKAHMIO W Pe3yAbTaTaM OCBOCHMS Y4cOHOHW IHCLHILTHHBL
«XHuMHI», B COOTBETCTBHH ¢ DenepanbHbiM 3akoHoM Poccuiickoit Penepamuu ot 29 nexabps
2012 r. Ne 273-@3 «O6 obpazopanuu B Poccutickoit Oenepaunn» B pegakmum or 03, 07, 2016r.
¢ m3Menenmamu oT 19.12.2016r. B cooTBeTcTBHH ¢ IpuKa3oM MuuncTepeTBa 06pasoBanus U
nayku PO or 31 pexabps 2015r. N 1578 "O BHeceHMM wuaMeHeHHHE B (edepalbHEI
roCyJapcTBEeHHBIM 00pa3oBaTelbHBI CTaHIAPT CPenHEro O0Iero oGpa3oBanus, yTBepKIeH kI
nmpuKxazoM MunuctepcTBa oOpasoBaHust U Haykd Poccuiickoit Depeparmu ot 17 mag 2012r. Ne
413, ¢ yueroM [IpumepHol ocHOBHOH 00meo6pa3oBaTelbHOM porpaMMel CpPEaHero obmero
oOpa3oBaHus, 0J00peHHON pemenyeM (deaepanbHOro yaedHO - METOIUUECKOro o0beIMHeHNA
o obmIeMy o6pazosaHus (poTokon oT 28 moHs 2016 roga Ne 2\16-3).

Conep:xaHre NporpaMMel « XMMHI» HAIIPABIEHO Ha JOCTHXKEHHE CIEAYIOIHAX IEICH:

o GopMHUpOBaHHE ¥ 00yHAIONMXCA YMCHHA OLIEHUBATH 3HAYUMOCTE XHMUYECKOTO 3HAHMS
LIS KAXI0T0 MeoBeKa ;

¢ (opMmupoBRanre y 00y9arOIMXCs [EIOCTHOTO NPECTARICHIA O MADPE U POIH XUMHMY B
CO3JaHMK COBPEMCHHOI €CTECTBEHHO HAYUHOM KAPTHHBI MHpPA ;YMEHHS OOBSCHATH OOBEKTHI M
OpPONECCEl  OKPYXKAKOIIEH INeCTBHTENHHOCTH © I[PHPOJAHONW  COIMATBHOH, KYIBTYPHOH,
TEXHUYECKOH CPEeHbI-UCIICNB3YS DI ITOT0 XUMHIECKUE 3HAHHA

® pa3BUTHE y OOYYaOmMEXCA YMCHMH pasnHuats (akThl W OICHKH .CPABHHBATH
OIICHOUHBIE BBIBOZBl .BHAETh HMX CBA3b C KPUTEPHEMH OICHOK W CEI3b KPHTEPHEB C
ONpeeNeHHoH cucTeMol neHHocTel ,(popMynupOBaTE 1 060CHOBHIBATE COOCTEHHYIO MO3MIIMIO |

e npuobpeTeHre OOYHAIOIMMUCA OMBITA PasHOOOpasHOH AEATENBHOCTH IIO3HAHHSA H
CaMOITO3HAHMA ; KIFOYEBEIX HABBIKOB , HMCIOINIUX YHHBEPCAIBHOS 3HAYEHHE UL PA3NMYHBIX
BHJOB AEATENLHOCTH ( HABLIKOB PCHICHHA NTpoONeM, NPUHATHA PEIICHHS MOMCKA aHANU3A, H
obpadbprrimupopMaLmy, KOMMYHHKATHBHBIX HaBBIKOB.COTPYAHHYECTBA,0e30TacHOrO
obpamenus ¢ BeIleCTBaMU B IIOBCEIHEBHOMR JKM3HM)

Cogepikanre y4eOHOH MMCIMIDIMEEL «XHMUS» 00yCcnoBiaeHO ofmmel HalelIeHHOCTRIO
00pazoBaTeNpbHOrC IMpoLlecca HA YCBOCHHE OOYUYAIOIMMMICH OCHOBHBIX ITOHATHH, 3aKOHOB U
TEOpHH X¥WMHM; OBNAICHHEC YMCHHAMH HaOlloJaTh XUMHYECKHE SBICHHS, IIPOBOAWTE
XUMHUYECKHH SKCIEPHMEHT, IPOM3BOAHTE PAcucTHl HA OCHOBE XMMMUECKUX (hOpMYJI BEIUECTB U

YPaBHEHUH XUMUYESCKAX PEAKI[Hi.

B mnpomecce H3yueHHS XHMHH, Y OOYYaiOIMXCS pa3sBUBAIOTCH MO3HABATEILHBIE
HHTEpECHI X  HMHTEIUIEKTYAIBHBIE CHOCODHOCTH, MOTPeOHOCTH B CAMOCTOATENBLHOM
OpHOOpeTeHHs 3HaHAH 10 XWMHH, B COOTBETCTBHH ¢ BO3HMKAIOIMMH KU3HCHHBIMU
npobeMamMs, BOCIIATEIBACTCH GEPexHOE OTHOMCHUA K IPUPOAE, TOHUMaHHE 340POBOro obpasza
KH3HH, HEOOXOAMMOCTH NPEIYNPEXICHUA SBICHHH, HAHOCAIMX Bpel 3/OPOBBIO H
OKpykammmel cpege. OHH OCBaHBAIOT NPHEMBI I'PAMOTHOrO, GE30MAaCHOTC HCNONB30BAHHA
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XMMHIECKHX BCINCCTE H MATCPHAIOB, NPUMCHSEMEBIX B OHITY, CEIECKOM XO3SHCTBE H Ha
IPOH3BOICTBE.

[lpu CTPYKTYPHUPOBaHHH COAEpKAHES 001me0Gpa3oRpaTebHON yIeOHOM AUCITATIIMHBL JJIs
IpodecCHOMANBHEIX  O0pA30BATENLHBIX  OPraHd3aluil, peATH3YIOMIHX 00pa3oBaTeNbHYIO
nporpamMmy cpexrero ofimero ofpaszoBaHus B mpexesax oc¢oenua OIIOII CITO ua Gase
OCHOBHOTO 00Iero 00pazoBaHms, YUUTHIBalach 00BEKTHBHAA pealbHOCTh — HeOOBIIoR 00beM
94COB, OTHYIICHHEIX HA U3YUCHHE XUMUM U CTPEMIICHIE MAKCUMANILHO COOTBETCTROBATH MIEIM
passABaron(ero obyueHn. [losToMy TeopeTHIeCKHE BOPOCH MAKCUMAIBHO CMELIEHBI K HAaYaly
H3YYEHHA JUCLUNITHHEL, ¢ TeM YTOOHI MOCTSRYIONHH (akTHueCKuit MaTepual pacCMaTpHBAJICS
Ha OCHOBE H3YYEHHEIX TEOPHH.

Peanmuzanus qeyKTHBHOTO MOAXO0d K U3YYEHHUIO XHMHUH CIIOCOOCTBYET PA3BHTHIO TAKHX
JOTHYECKHX Omlepanmit MbIITeHUd, KaKk aHaluu3 W cuHTe3, 0600IneHHe H KOHKpETH3alusd,
CPaBHEHME M AHAJIOTHS, CUCTeMAaTH3alus U KIaccH(HKAIUs 1 Ap.

Wayyeupe xuMan B OpOoQecCHOHATBHBIX  00pa30BaTeNbHEIX  OPraHU3ANUAX,
PEAM3YIOHX 00pa30oBaTeNbHYI0 IIPOrpaMMy cpelHero ofmero oOpa3oBaHUA B Ipelenax
ocsoermst OITIOII CIIO Ha 6a3e ocHOBHOTO 00mIero obpasopanus, HMEET CBOH O0COOEHHOCTH B
3ABHCHMOCTH OT npoduis npodecCHOHaIbHOTO 00pa3oBaHMs. ITO BEIPAKAETCS B COIEPKAHUH
00yYeHHs, KOIHYECTBE Jac0OB, BRIIEIIEMBIX Ha H3YUCHHE OTACNBHEIX TEM [IPOrpaMMB], TIyOHHe
HX OCBOeHHMs OOydalomHMHCS, o0beMe H XapaKTepe IPAKTHYSCKHX 3aHATHH, BHIax
BHEAYIUTOPHOH caMOCTOATENbHOM paboTEI CTYIEHTOB.

IIpn oceoenuu mnpodeccnii u  cnemuansHocteit CIIO TexHmueckoro mpogduis
npodeCCHOHATBHOTO 00pazoBaHus XUMHUSA H3ydaercs Oonee yriyGileHHO Kak OpoduibHas
yaeOHasg JUCIMILINHA.

Crenndrka u3ydeHHs XMMHUA IPU OBNQJCHUM TPOGECCHAMH M CIEIHATBHOCTIMME
TeXHHAYeckoro npodmns oTpaxeHa B Kakaoi rteme pasnena «ComepokaHme yIeOHOM
OUCUHIUIMHED B pyOpuke «[lpodunrHple H HPOQECCHOHANBEHO 3HAYMMEIE DIEMEHTHI
CONIepKaHHs». DTOT KOMIOHEHT PEAlH3yeTcs NpH HHAUBHAYABHOM CAMOCTONTEHBHON paboTe
ofyuaronuxes (HanWCAHHM pedepaToB, NOATOTOBKE COOGIICHHM, 3ai{MTe HPOEKTOB), B
npouecce  yueGHOH AEATENBHOCTH [OX PYKOBOJACTBOM IpelofaBarens  (BEIIOJIHEHUH
XUMHUYECKOTO DKCIEPUMEHTa — TabOpaTOPHBIX ONLITOB W [PaKTHYECKHX paboT, pelleHHH
IPAKTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 3aMad H T. I.).

B nmponecce H3y4SHHAS XMMHH TEOPETHYECKUE CBECHIS AOMOIHAOTCS ACMOHCTPAIAAMH,
NabOpaTOpHRIME  ONBITaMH IPAKTUYESCKAMHE 3aHATHAMHA. 3HAYATEIBLHOES MECTO OTBOJUTCS
sxcnepaMenTy. OH OTKPBIBAET BO3MOXHOCTE (OPMUPOBATE ¥ OOYUAIOINUXCH CIEIUATEHEE
OpefMETHEIE YMEHHs @ paboTaTh ¢ BEIECTBAMH, BBIIOIHATL MPOCTHIE XUMHUYECKHME OIIBITEI,
YYUTh 0€30MIaCHOMY ¥ 3KONOTHHECKH PaMOTHOMY OOpPAINEHHMIO ¢ BEINECTBAMH , MATEPHAIAMU
npoueccaMy B OBITY B Ha IPOH3BOICTRE.

B nponecce H3y4eHHA XUMHMHA BaXKHO (POPMHPOBATHL HHPOPMAITMOHHYIO KOMIIETEHTHOCTE
oGyumromuxcd. I1o3TOMy. [PDH OpraHH3aIlMM CaMOCTOATENBHONH paboThl HeoGXOAMMO aK-
[[CHTUPOBATE BHAMAHAE OOYYAIOMUXCH Ha HOWCKe MHOOPMAIlMU B CpPE/ICTBAX MACCMEAWA.
WHrepueTe, y4eOHOM K cHenMansHO¥ JHTEpaType ¢ COOTBETCTBYIOUIMM O(QOpPMICHHEM M
IIPEACTABICHUEM PE3YIIBTATOB.



1.2 MecTo yue0HO# ARCHHIVIAHLI B YaeGHOM muiane

YueOHas JUCHUIIIMHA « XHMMID» ABJIeTCS NpodunpHol obineobpazopaTenbHOM yiueOHOM
JHCHHILTEHON, M3 o0s3aTenbHOM IpeaMeTHoM obmactu «EcrecTBenmnle Hayku» @I'OC
cpeanero o0wmero o0pasoBaHMs, It Bcex npodeccudl cpeamero mpodieCCHOHATBHOIO
00pazoBaHKs TEXHUIESCKOTO MPOUI.



1.3 Pe3yabTaThl OCBOEHHA Y4€OHOH 1M CIMILIHHBI

Tabmuna 1.3.1 - opMEl 1 METOEI KOHTPOIA H OICHKH PE3YIETATOB OCBOCHHS YUeOHOH NUCIMIITHARL « X UM

(DOPMBI H MeTOAbLl KOHTPOIA H

OcHoBHBIE MOKA3AaTE/H OMEHKH Pe3ybTATa
Pe3syabLTaThl OUEHKH
JUYHOCTHbIE Pe3yIbTATHI
— YYBCTBO MOPAOCTH H YBaXKEHMA K HCTOPHH H AOCTHMKERMWIM —  MAPOSABIEHHS TPAKIAHCTBEHHOCTH, NATPHOTHIME; Hurepoperaiius pPe3yNALTATOR
OTEUECTBEHHOM XHMMUECKOH HAyKH; XMMHUYECKH TIpaMOTHOE — 3HAHME WCTOPHHM cCBoeH CTpaHBl, INOCTHXKEHHH OTEYECTBEHHBIX | yaGmopeHwii 38 ICATEILHOCTBIO

noseficHHE B NpO(ECCHOHANBHON NEATENBHOCTE U B ObITY TIpH
o0pamleHMH  CXMMHYECKWMH  BElIecTRAMIU,MaTepHanaMH |
NPOLECCAMH;

YUEHbIX;
— cobmogeHne TpaBuN Oesomnackoro ofpamenus ¢ npubopamud |
yerpolicTramu

ofyuaiomerocs B TPOIECce OCBOGHHA
o0pasosaTensHOH NporpaMmel

— TOTOBHOCTh K TIPOJOMKEHHIO oOpazoBakMA W NOBLILUICHHA
keanugpakalMn B u30panHod NpodiecCHORANLHON ASATENBHOCTH H
ODBEKTHBHOE OCOZHAHHE PONTH XHMHMECKHX KOMITHTHHIMH B 3TOM;

—  YME@HHE HCHONL30BATh JOCTIKEHHA COBPEMEHHOH XuMUUeCcKo#
HAayKHW XUMWYECKHMX TeXHONOTHiifIn IOBBIIEHUA COOCTREHHHOrO
MHTENEKTYANBHOrC pa3BUTHA B BuifpaHHod npodeccHoHanisHoi
OEATENBHOCTH ;

— MpOABNEHHE AKTHBHOH XU3HEHHOH NO3ULINMY,

— JIEMQHCTpauMs TOTOBHOCTH K CAMOCTOSTENLHOH,
JEATENBHOCTH;

=~ CO3HATEJlLHOE OTHOWEHHE K NPOACDKEHIIC 00pa3oRaHIS

— NpoABIIeHHE AKTHEHON KH3Hennoi MO3UNHH;

- ,[leMOHCT‘pa.I.LPlH FOTOBHOCTH K CaMOCTOSITe.TIbHOFI,
JEeATENBEHOCTH,

—  CO3HATSNEHOS OTHOLIEHHE K l'IpO,ILOJI}KE:HmO OﬁpaBOBaHHH

TBOpueckOi

TBOpUECKOH

Hurepnperals PesynLTaToB
RabmomeHnii 33 AESTENbHOCTBLIO
ofyuatolerocs B NMpolecce OCBOCHHA
o6pazoBaTebHOM OPOTPAMMBL.

Murepnperanus pPe3ynbTATOR
gabmofeHHd 33 JeATENLHOCTHIO
006yuaioHIerocs B NpoLECCe OCBOSHHA
ofipazoBaTeALHON NporpaMmet,

METANPEAMETHLIE PEIYIILTATEI

—  HCHAONLI0BAHHE PA3THIHBIX BHIOB NOZHABATENEHOH
nesvebHOCTH ¥ OCHOBHBIX HHTENEKTYANbHBLX  ONepaluii
(MOCTAHOBKH 33fa4H, (OPMYIHPOBAHMA THIOOTE3, AHANH3IE W
CHHTe33, CpaBHeHMs, 0000WeHHN, CHCTEMAarTH3aliM, BhIsIBICHRA

— neMoHcTpauma crnocobHocTet kK yuebHO-McenmenomaTensckoil 1
NPOEKTHOM JEATCNBHOCTH;

—  HCOONBIOBAHHE PATHYHBIX METOHOEB PCUISHM NPAKTHYECKHX 3449,

JlaGopaTopHO-NpaKTHYECKHe SAHITIS,
CEMHHAPRL,
yueOHO-IpaKTHIECKNE KOH(epeHUun;

— HCTIONL3ORAHWE  PASNIMMHBIX ~ PECYPCOB AN JOCTIDKGHMA | KOHKYPCHI;
OPHIHMHHO-  CNEACTBSHHBIX  CBi3el, MOHMCK  AHATOroB, | [OCTABNEHHBIX Leneh ONHMNHANBI
$opMyNHpCBAHWA BLIBOJAOR) JNA pEUIEHMA NOCTABNCHHOH 3agaum,

NpHMEHeHHE OCHOBHBIX METOAOB MO3HaHUA (Ha0moNeHNA, HAYYHOTO

IKCTIEPUMEHTA) IAA H3YUEHHA PasTHYHLIX CTOPOH XHMMHYECKHX

00BEKTOB M MNPOLECCOB, ¢ KOTOPHIMH BOZHUKAET HEOOXOXHMOCTB

CTANKMBATHLCA B NIpodeccnonankHoi chepe;

— HCTIONB3IOBAHME PA3THYHBIX HCTOMHHKOB A/ [ONY4eHHA — TpoBeAEeHHE CAMOCTOATENEHOTO TIOMCKA XMMHYeckoil mHopMamuy ¢ | TTonrotoska pedeparoB, AOKIANOB,
XUMHUYECKOHM HH(DOPMalHK, YMEHHE OLEHMBATL €€ AOCTOBEPHOCTL | HCTIONL3OBAHMEM  PASNMUHLIX  UCTOYHHKOR  (HAYUHO-TIONMYJAPHBIX | KYpcoBOE TIPOEXTHPOBAHNE,
IS AOCTMKEHMA XODOUIMX DE3yAbTATOB B (POdeccHOHANLHON | M3faHHil, KOMNBOTEPHEIX §a3 AaHHLIX, pecypcos HHTepHeTa); HCTIONL30BAHHE MEKTPOHHBIX
ciepe; -~ HCHONL30BAHME KOMIBKTEPHBIX TeXHONOCHH A o0paGoTKM M | HCTOMHEKOB.

— YMEHHME aHANM3HPOBATH M TPE/ICTABIATH HMHGOPMALMIO B

Nnepegatd XuMHIeC Kot

Habmonenne 3a HaseixaMu paboTel B
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PA3NUYHLIX BUAX,

— yMeHHe NOyONMMHO NPeiCTaBIATh: Pe3yJBTaThl COOCTBEHHOTO
HCCIIEAQBAHUA, BECTH AWCKYCCHH, AOCTYIIHO M IPaMOTHO coderas
coAepkaHue U fopMBl PeACTaBNAEMON KR(DOPMALMH.

— HH(OPMAlHE U €& TIPEACTABICHKA B Pa3MMHBIX (hopMax;

— KPUTHYECKadA OUCHKA NOCTOBEPHOCTH XMMHMECKOH, mocTymarouue
U3 PAIHBIX UCTOYHHKOB,

— HEMOHCTpauuA  cnocOGHOCTH — CaMOCTOATENBHO — MCTIONB30BATL
HeoOxonnMy0 HHOOPMAUMIO LA BRIMONHEHHS NOCTABISHHBIX Y4¢OHBIX
3anauy;

]"J'[OGEIJI]:HI:IX, KOpIIOPAaTHBHBEX H
NOKAJIbBHBIX HH(]JOpMaLlHO HHBIX CCTAX.

— cobnongeHne TeXHHKH Ge30IacHOCTH, MTHEHB,
pecypcocOepexeHua, TNPaBOBLIX W JTHUYECKHX  HOpM,  HODM
sHopMaHoHHOH 6e30MACHOCTH
npeNMeTHLIE PeIYILTATL
~ cOopMHUPOBAHHOCTE NPEACTABICHAN © MecTe XMMHH B — MOABIEHME AKTHBHOMN MUIHEHHOHN NOZMLINM | ITonroToBka peteparos ,JOKNAA0B
COBPEMEHHOH HayyHOH KapTHHE MUpa; NOHUMAHHE POJH XUMHU B — INeMOHCTPAaLMA  TOTOBHOCTH  CAMOCTOATCNILHO  MCTIONBLIOBATH | MCOIONb3OBAHKE

dbopMUpoBAHHM Kpyrozopa H  ¢yHKUHOHANLHON
yenoaexa LA pellicHud MPaXTHUeCKUX 3ajal

rpaMOTHOCTH

HeoOX0UMYL0 HHOOPMALIHIO;
— JIEMOHCTpalMA TOTOBHOCTH
JeATeNLHOCTH,

K CaMOCTOATENBLHOH TBOPYECKO#

AMEKTPOHHBIX HCTOUHWKOB,

— BJlag€HHE OCHOBONOMATANOWINMH XHMHYCCKEMH IIOHATHAMH,

— [[poBeieHHE CaMOCTOATENLHOIO NOUCKA XUMUMECKOH NHOPMALIHH C

JlaGoparopHo-NIPAKTHHECKHE 3AHATHA,

TEOpUAMH,  38KOHAMM U 38KOHOMEPHOCTAMH;,  YBEPEHHOE | WCHOIb30BAHMEM PazMYHBIX UCTOUHHMKOB, ceMMHApPLI; KoH{epeHUMH;
NONbL30BaHKE XUMHUECKOH TepMUKONOTHE  H CHMBOITUKOHN OJIAMTIHANEL,

- BHAJCHHE OCHOBHBIMM METOJAMH HAYYHOTQ [O3HAHUR, — NPHMEHEHHE PANIHYHBIX PecypPCcoB A1 OOCTIDKEHUA MOCTaBleHHLIX | JlaBGopaTopHO-NpakTHYeCKie 3aHATHS,
HCMIONE3YEMBIMM B XUMUM:  HaOmwoJeHHeM,  OnUMcaHHeM, | ueneit; yMEOHO-MpakTHYECKHE  KoHbepeHuun

HIMEPCHHEM, JKCTIEPHMEHTOM; yMeHue oGpabarbiBarh, OOBACHATE
PE3yNBTATE! MMPOBEACHHBIX OMBITOE H AENATh BHIBOILL; FOTOBHOCTS U
CcHoCoBHOCTE  NMPUMEHATE METOAM NO3HARHA [PH  PELUSHHH
MPAKTHYECKHX 3a8a4;

— coOmrofeHHE TEXHHKY GE30NacHOCTH, MIKEHE] pecypcocbepexetne,
HOPM HHGOPMALHOHESH Oe30racnocTy;

— KPHUTHUYESCKH OLICHHBATL JOCTOREPHOCTh XUMMuecKoil uadopManun
IOCTYNAIIIMX W3 PA3HBIX HCTOYHKKOB,

OJTAMITHAODBI,. IOAFOTO8Ka AOKIauos C
HCITOJIb30BAHHAEM
HNICKTPOHHBEIX HCTOYHHUKOB.

— cOpMUPOBAHHOCTD YMEHHA NABAThH KONMYECTBEHHBIE OLEHKH — MHCNOSR30BAHKE DAINMYHBIX METOOB MPM DEIUCHHM NpakTHdecKHX | [IpakTmuecxue — saHaTHA  yuebro-
1 IPOK3BOANTE PACYETH IO XHMHYCCKKEM QOpMYIaM M YPaBHCHKAM; | 3amay; NPAKTHYECKHE KoHepeHiMK ;
— JIEMOHCTPAlUMSA TrOTOBHOCTH K CaMOCTOATGABHOH TBOPYECKOH | ceMMHAaphl ONMHMMITKAMIB!
JeATENRHOCTH;
— BIAajJcHWE  TMpaBWIaMH  TEXHMKM  Oc30MAcCHOCTH  IIPH = cobmoaeHYe TEXHUKH HezonacHocTH; ruruesst; | JlabopaTopHO-NIPaKTUYECKUE 33HATHA

HCTTOJIB30BAHUH XUMHYECKHX BCILECTE,

pecypcocepexensa, HOPM HHPOPMALBOHHOK BE30MacHOCTH;

— chopMHPOBAaHHOCTE CODCTBEHHON MO3UIIKE 110 OTHOLIEHHIO K
XuMuueckoll uHpopManuy, Noay4aeMol U3 PasHeIX HCTOYHHUKOB.

—  KPHTHYECKds OLEHKA JOCTOESPHOH HHOpMAaLKK ,TIOCTYNAIOLEH 13
PA3THIHBIX HCTOYHHKOE;]
— TNpPOABJIEHHE AKTHBROH KU3HESHHON NO3HITHA,

Ionrotobra pedepator | JOKNANOE ;
Ha0MoOeHNE 38 HaBRKAMH paboThl,
KOPNOPATHRHEIX. U IOKATBLHEIX
HH(pOPMALIMOHHBIX CETAX,




B pesynbrare ocBocHUA yueOHOM THCIUIUIMEBL «XuMUA» y 00ydaompxcs GOpMUpPYIOTCS
o0NIHe KOMIIETEHIIHH
Tabmuma 1.3.3 - OOumue KoMITETEHITHA
CnemuannaocTh 21.02.05 « 3emennHo-AMyINecTBeHHBIE OTHOMIECHH», IIPUKaA3 00
yreepxaeHud ©I'OC CIO ot 12.05.2014r. Ned86 ¢ U3MEHEHUAMH U IOTOTHEHUAMHA OT
14.09.2016r.

Koa HauMeHoBanne pesynnrara o0ydenus

OK 1 [ToHEMATE CYIHHOCTE H COLMANLHYIO 3HAUHMOCTE cBoeH Oymyme# npodeccuu, BPOsSBIATE K Hel
YCTOUMUBLIR HHTEpEeC

OK 2 AHAMM3HPOBATh COLMAIBHO-IKOHOMHYECKNE H TOMHTHYECKHE MpolNeMsl H MPOLECCH, HCHONL30BATH
METOZbl TYMAHHUTAPHO-COLMONOTHYECKHX HAYK B DA3NHYHLIX BHOAX NpodeccHOHANLHOH W COLMAILHOMN
JIEATETLHOCTH.

OK 3 Oprannz0BslBaTE CBOI COGCTBEHHYIO OEATENBLHOCTh, ONPEAENST: METOALI # CNOCoDBl BBRIIOIHEHHS
npoeccHOHanbHBIX 3a2a4, OLIEHUBATE HX YQ(eKTHBAOCTE 1 KAYECTRO.

OK4 PewaTs npoOneMel, CLEHKBATE PHCKH M PHHHMATE PELICHHSA B HECTRHAAPTHLIX CUTYALRsIX,

QK3 OcylWecTBIAT: [OUCK, AHATH3 H OLEGHKY HHMopMauuy, HeoOXoAuMO# AN MOCTAHOBKH M peIUEHHS
npodeccHoHANBHBIX 3839, IPo(ecCHOHANBHOTO H IHYHOCTHOFO Pa3BUTHAL

QK 6 PaboTaTh B KOJUIGKTHBE B KOMaHAE, O0ECMeuHRATE g8 CINIOYCHRE, 3(PeKTHBHO 06MATLCA ¢ KOJLTeramMy,
DYKOBOICTBOM, MOTPEOHTEAAMU,

OK7 CaMOCTOATENBHO ONpeAeATh 3AJaud NPO(GECCHOHANBHOMO U JIMYHOCTHOrO PpasBuTH, 3aHMMATLCA
€aMo00pazoBaHHeM, OCO3HAHHO [UTAHHPOBATE MOBLILICHHE KBANUQUKALIUN.

OK 38 CTABWTL LIENH, MOTHBUPOBATL ASATENBHOCTH MOHYWHEHHBIX, OpPTAHHIOBEIBATE M KOHTPOJHPOBATL MX
paboTy ¢ MPUHATHEM Ha C¢0d OTBETCTBEHHOCTH 34 PE3YJILTAT BLITIQNHEHUA 3a0aHUiA,

OK9 BEITh FOTOBBIM K CMEHE TEXHOJIOTHH B NPOPECcCHOHANBHOM NeATeIbHOCTH.

QK 10 Oco3uapaTh M MPAHKMATE OTBETCTBEHHOCTD 32 JKOJIOMHHECKHE [OCIENCTBIA MPO(eCcCHOHANBHOM

IEATENILHOCTH, COOMIOAATE PErNAaMEHTH 110 IKONOrHIeckoi 6e30MacHOCTH U OPHHLHIIE PAIHOHANEHOIO
NPUPOAONONE30RAHNS, BRIGHPATE CTIOCOORI IGBRIIEHHS 3KOJOTHYECKOH De10MacHOCTH
npodeccHoHaNLHOH NedTeNbHOCTH OpPraHu3aAlHK.

OK 11 Henone3osath MPHHUMILL COUHATEHOTO MAPTHEPCTRA B PErYAHPOBAHMK COLHATBHO-TPY.I0BBIX
OTHOLICHHHA B [I0Apa3NeNeHHH, OPraHH3aIHH.

QK 12 HcenonesopaTs pe3yNbTaThl HaydHbIX HCCIeACBaHuH B NpohecCHOHANLHON OEeATENbLHOCTH, YYACTEOBATS B
NpOBeASHHH H OpraHH3allMK HAY4YHBIX MCCRENOBAHMI M0J PYKOBOACTROM, POBOAMTL H OPraHHIOBLIBATE
NOKANLHEIE HAyYHBIE HCCIICA0BAHHA B 00NACTH NpoheCCHOHATBHOM NeATeIbHOCTH,

OK 13 Colmonate npagina TeXHHKH Ge30MAaCHOCTH, HECTH OTRETCTBCHHOCTE 3d OPTAHHIAIMKY MEPONPUATHE Mo
obecinedeHuIo 6e30MacHOCTH TPYIA.

KOHTpo#Xs W OIEHKA pE3yNsTaTOB OCBOEHUS MMCIUILIAHEL «XHMHS» OCYIIECTBIACTCS
IPENOIaBaTeNieM B IIpoliecce NPOBEAEHUS TECTUPOBAHMA, 8 TAKKE BBIIQJIHEHHA 00YJaIOIMAMHCH
nab0paTOPHEIX ¥ CaMOCTOSATEIBHEIX paloT, TBOPYECKHUX 3alaHUi, WHAMBUAYAIBHBIX 3alaHui,
Harmucanus pedepara, HOOTOTOBKH HHYOPMAIHOHHEBIX COOOMEHAN, B TOM UKCIE BBINONHEHHBIX ¢
ITOMOTILIO MYTBTHMEAUHHON KOMIBIOTEpHOH NporpaMmel PowerPoint.

®opMBI ¥ METOAR KOHTPOMSI U OLEHKM pPEe3ydbTaTOB OCBOCHMS Y4eOHOH IHCIHIIIMHBL
HO3BONAIOT TNPOBEPHTE Y OOYYAIOIIMXCS HE TONBKO COOPMHPOBAHHOCTE IIPeAMETHEIX
pe3yIBTATOR, HO H PA3BHTHE MMYHOCTHBIX M METANPEAMETHEIX PE3YALTATOB O0ydeHUS.



Cnennaasaocts 21.02.05 «3emenbno-AMyIHeCTBEeHARIE OTHOMEHH», IpuKa3 00
yreepxaerun ®IOC CIIO ot 12.05.2014r, Ne486 ¢ H3MEHEHHUIMH M AOIOMHEHMSIMH OT

14.09.2016r.

PesynnTaTtel o6yueHus
(0CBOGHHBIE YMEHHS, YCBOCHHBIE

Kojan! hopmupyembix
npodeccHOHATEHRIX H

(DOpMI:I H METOALI KOHTPOJI® H CLIEHKH
pe3yILTATOR 00YHeHHUSA

3nauns) 001X KOMMeTeHUnH

IHAMG

BYKHEMIINEe XMMUYeCKHE TOHATHA; OK1-7,9 Texymuii koHTpoNs B QOpME TECTHPORAHUSA,

OCHOBHBIE 38KOHBI XHMHH HHIUBHAYaILHOEO YCTHOTO ornpoca,
BRITIOJTHEHHs npaktHieckux — pafor  H
KOHTPOJBHELX paboT

OCHOBHBIE TEOPHH XHMHYECKOTO OK1-7,9 Texkymuit koHTposk B diopMe TECTHPOBAHHL,

CTPOEHHA BEUIECTR WHAHBMIYANLHOTO YCTHOTO H IHCBMEHHOMD
Onpoca,  BEINOJIHEHWA  NpPaxTHYECKHX U
nabopatopHslX palor.

BaKHEHIIME BEILECTBA W MATEPHAIEL, OoK1-7,9 Texkywsii KOHTponk B (GopMe TECTHpOBAHMS,

00nacTh WX IMPHMEHSHHS. HHIHBHAYAABHOTO YCTHOTO M  MHCBMEHHOTO
Onpoca,  KOHTPONBHBIX  paboT,  3auMTHE
petepaToB U IOATOTOBKH [Pe3EHTANMH.

OCHOBHEIE 3aKOHOMEPHOCTH OK1-13 Texywuii KOHTpoNE B (iopMe TecTUPOBAHHI,

TUpoBeeHUA XUMHIECKUX peaKiuii WHAMBHOYAILHOTO YCTHOTC W [HCEMEHHOO
OmpOCa,  BEUIONHCHWS — NPaKTIFECKMX |
nabopatophsiX paboT, 3amuTH pedepaTos.

yamemn

HA3BIBATH W3YUEHHBIE BEMIECTBE [10 OK1-7, 9-13 Texkymuit kouTPOAb B GopMe TeCTHPOBAHHS,

TPUBHAIBHOR H MEXKLYHAPOIHOH WHIWBHIYANBHOrD YCTHOTO H MHCBMEHHOTO

HOMCHKJIATYPE OIpOCa, BHITOJHEHHS KOHTPONBHBIX pafor u
BbIIONHEHHS NPaKTHYECKUX 3aJaHKH.

OK1-7, 9-13 Texymmuit koHTposs B thopMe TeCTHPOBAHUA,

OIpeIsaTh BANICHTHOCTE H CTENEHB
OKHCICHUA XHMHYECKHX EMCHTOB,
X4pPaKTEpPU3IOBATE 3NNEMEHTEI Ha
OCHOBAHHH X DOJECHHA B
nepuogndeckoil cucreme ; OOBACHATE
3aBUCHMOCTE CBOHCTB BEUIECTE OT MX
COCTABA H CTPOCHHA ; BHITIONHATE
XEMHUECKHH JKCTIepUMEHT No
pacio3HABARHIO B&}KHEﬁHIHX
HEOPTaHHYECKHX d OPraHHIeCcKHX
COCILHHCHHﬁ; IMPOBOAHTE
CAMOCTOATSNIRHD NOKCK XHMHIECKOH
HHGOPMALKH,

HHAHBHAYAARHOrQ YCTHOO H [IHCBEMEHHOTO
OMpoca, BLIMOJHEHHA TBOPUECKHMX 3aMaHui,
KOHTPONEHBIX padoT.
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1.4 CoaepsxaHne yae0HOH N CUHILIAHDE
Brenenne

HaydHele MeTonr! mO3HAHHS BEHIECTE M XHMUYECKHX #BJIeHHU. Ponp sKkcnepumeHTa M
TEOPHH B XuMuE. MOOenupoBaHHe XMMHUYECKHX MPOIECCOB. 3HAYEHHE XHMHH IIPH OCBOCHHH
npodeccuit CIIO u cnemmansHocTedt CIIO Texmuueckoro npodmis IpodecCHOHAIBLHOTO
obpazopanus.

1 O0man 1 HeopraHaIecKas XUMHS

1.1. OcHOBHBIE NOHITHA H 3aKOHbLI XHMHH

OcHosHbLIE NMOHATHA XHMHM. BewmecTBo. AroMm. Mousekyna. XUMHYICCKHNA 3JEMCHT,
Amnorporust. IlpocTele ¥ crnoxHEIE BemecTBa. KadecTBEHHBI M KONMMYECTBEHHBIH cOCTAB
BeIecTs, XuMUUeCKHe 3HAKH U QopMynsl. OTHOCHTENBHEIC aTOMHAA U MONEKYIZPHAA MAacChl
KommuecTso BenecTBa.

OcHoBHEIE 3aK0HBI XUMHAM. CTEXHOMETpHA. 3aKOH COXPAaHEHMs MAacChl BelecTs. 3aKou
MOCTOSHCTBA COCTARA BELISCTR MOJNCKYISPHOH CTPYKTYpPH. 3aKOH ABOraapo W CNCACTBAS H3
HETo.

PacuerHsie 3aaui Ha HaXOXKIEHHE OTHOCHTEIBHON MONCKYNSPHOH MAacCEl, OLpeIeeHHe
MAacCOBOH JOH XMMUYECKHX 3JIeMEHTOB B CJIOKHOM BEIECTRE.

Hemoncmpayuu

Moenu aTOMOB XEMHYECKAX IIEMEHTOB.

Mozenn MOJEKYN MPOCTBIX U CIOXKHEIX BEIIECTB (INapocTepxueBnie # CTIoapTa—

Bpurne6a).

KomeKIus NpoCThiX d CIOKHBIX BEIECTB.

Hekoropele BeIOecTBa KOMHIESCTBOM 1 MOJIB.

Mopaenb MOJIAPHOTO o0BbeMa razos.

Amnorponus gocthopa, KUCHOPOIa, OIOBA.

Hpodhunvnsie u npoheccuonaIbRO IHAYUMbBIE JTEMEHIMb COOEPHCAHUA. ANNOTPONIHLIE
Momudukanuu yraepoga (anmas, rpadur), kucaopoaa (KMCIOpod, 030H), 0J0Ba (cepoe U Genoe
onoBo). [ToraTHe 0 XuMEdecKol TEXHOIOIHH, CHOTEXHONOTHY H HAHOTCXHOIOTHH.

1.2. lleproanveckuii 3aioH H Ilepuogndeckas cucTeMa xuMuIeckux aeventos /1, H.
MeHaeneeBa U CTPOEHHE ATOMa

Mepuoauueckuii 3axon JLH. Menneneera, Otxperrue .M. MerneneersiM [epuoanue-
ckoro 3akoHa. [lepuoguuecknii 3akos B opmynuposke J1. V. Mengeneesa.

Iepruoandeckas Tabmina XMMHIECKIX 3MEMEHTOB — rpaduaeckoe oToOpaXKeHue IepHo-
Juueckoro 3akona. CTpyKrypa nepuoanyeckoi Tabmuist; nepuoasl (Maasie H GONBIIHE), IPYIIOEL
(rmapHas ¥ HOOOUHAS).

Cmpoenue amoma u Ilepuoouuecxuii saxon .U .Menoeneesa. AtoM — cloxHas
yactuna. Snpo (MpOTOHEI W HEATPOHBI) M 3IEKTpOHHad o0ojgodka. Mzotomel. CTpoenme
3IEKTPOHHBIX 00ONOYEK ATOMOB JIIEMEHTOB MalbIX MNepuofoB. (OcoOSHHOCTH CTPOSHUA
3EKTPOHHEIX 000N0UEK AaTOMOB 3JEMEHTOB OONBIIMX NEPHOAOB (TIEPEXOMHBIX 3JIEMEHTOR).
[ToustTre 06 opOuTansx. s-, p- u d-opOuTanu. JNeKTPOHHbIe KORGUTYpallii aTOMOB XAMHIECKAX
3MEMEHTOB.
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Coppemernnas Qopmymupobka llepronuveckoro zaxona. 3HaueHue IlepHoaudeckoro
3akoHa B Ilepuonudeckoif cucreMel xumudeckux snementop JI. M. Menneneera jns paseuTus
HAYKHA H IOHAMAHUS XUMHIECKOH KapTHHBI MUDA.

Hemoncmpauuu

Pasmunsle dopmil Iepuoaudecko cucTeMbl XUMHYECKHX ANeMeHToB JI. M. MeHzneneera.

JeHamageckue Tabauubsl s Mogemporanus [leproaudeckoit cucTeMpl

DNEKTPH3ALMA TENI H MX B3AUMOACHCTBHE.

Jdabopamopnstit onsim

Mogenuposanie nocTpoeHus [lepnogudeckoi TabIUIEl 3JIEMEHTOB.

IIpoghunsusle u  npogheccuonanbio  3HAYUMBIC  INEMEHMIBI  COOEPAHCAHUA.
PampoaxTieHOCTE. Menonp3oBaHWe paJMOaKTHBHBIX H30TOIOR B TEXHHYECKHX HEJAX.
PeHTreHoBCKOE MANYUEHHE W €r0 MCIIONB30BAHME B TEXHHKE W MeZuUpHe. MoaempoBanne Kak
METO/l MPOTHO3IUPOBAHUS CHTYAIUH Ha IIPOM3BOACTBE.

1.3. CTpoeHue BemecTBa

Hounas xummudeckas cBa3b. KaTHOHBI, Mx oOpa3zoBaHHe U3 aTOMOB B pe3yNbTare
Ipolecca OKHMCAeHWs. AHHOHBL, HX 00pa3oBaHHMe H3 aTOMOB B pe3yAbTaTe mpoliecca
BOCCTAHOBJICHHA. VIOHHAA CBA3p Kak CBA3E MEXAY KAaTHOHAMHM M aHHOHaMH 33 CYeT
3NEeKTPOCTATHYECKOTO NpuTaxKeHns. Knaccndukarys HOHOB: 10 COCTaBY, 3HaKY 3aps/ia, HATHYIHIO
rugpaTtao# oGonouku. HoHHbIe kpacTammayueckue peuerky, CpoiicTBa BEIECTB ¢ HOHHEIM THIIOM
KPUCTAIITHYECKOR PEICTKH.

KopaneuTuan XuMH4YecKas CcBA3b. MexagusM oO0pasoBaHHs KOBICHTHOH CBsi3H
(0OMEHHBIR H ZOHOPHO-AKIENTOPHBI). DIIEKTPOOTPHUATENBHOCTh. KOBANEHTHBIE MONApHAS M
HEMONAPDHAA CBA3M. KpaTHOCTE KOB&ICHTHOH cBM3M. MonexynmspHele W aTOMHEIE
Kpucralummdeckue pemerky. CBoHCTBA BEIIECTB ¢  MOJCKYMSPHEIME M ATOMHBIMH
KPHCTAJUIHIECKMMY PEIIeTKAMH.

Meranaadeckas CBA3b, MeTanmudeckasd KpUCTAalUIMYecKas PEIUSTKA H METAIHYECKad
XKUMHAYECKAT CBA3b. (PU3HUECKHE CBOHCTBA MCTAILTOB.

ATperaTHbple COCTOSHUS BELIECTB M BOAOPOJAHAS CBA3b. TBEPAOE, XUAKOS U razoodpazHoe
cocTosHus BemecTe. Ilepexon BemecTBa K3 OJHOIO ACPETaTHOIO COCTOSHHA B OPYTOe.
Bonopozanas cBsizk.

Yuecrsle BemecrBa U eMecH. [IoHATHE 0 cMecH BeIIecTRB. [ OMOTeHHBIE U TeTepOreHHbIE
cmecH. CocraB cMeceii: o0neMHas M MaccoBas JOMM KOMIOHEHTOB CMECH, MaccoBad oI
[paMeEceH.

JMucnepeHsie cucreMsl. [lonsTue o AucnepcHo cucreMe. JJucnepcuas aza 1 qucnepcH-
ouHas cpena. Kiaccuduxanus qucnepeHsix cucteM. [IoHITHE 0 KOIIOUAHBIX CHCTEMAX.

JemoHcTpanud

Moaens KpuCTAUIHYIECKOH PelleTKH XIOpHAa HaTpHA.

O06pas1ibl MHHEPATOB ¢ HOHHOH KpUCTAINIMYECKOH PEIIeTKON . KalbUHUTa, FaIUTa.

Mozenn KpucTannuIecKIX PeIeToK «CYXoro bja» (Mau Hoga), anMasa, rpapuTa (Wind

KBapua).

IMTpuGoprt Ha XUAKUX KPACTAIIAX,

OG6pa3irsl pa3aHiHBIX JUCTIEPCHBIX CHCTEM: 3MYIILCHH, CYCTICH3HIA, adp030cH, renei u

3omnel.

Koarynsanus.
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Crnepesuc.

Idpdext Turnana

JlaGopaTopHBI€ ONIBITHL

[IprroToBneHnE CyClIeH3HH KapOoHaTa KaJbLHs B BOJe.

[puroroBneHre SMYIBECUH MOTOPHOIO MAaclia.

(O3HaKOMIIEHHE CO CBORCTRAMH AWCIEPCHEIX CHCTEM.

Hpoduneusie u npoeccuonansvio 3nauumote yiemenmsl codepycanua. IlongapHocTs
CBI3M W TONApHOCTE MOJNeKyysl. Kompencanms., Texydects. Bosronmka. Kpucraymmzamms.
Cybrumanna ¥ gecyOnuManms. AHoMamud GuIdYecKX CBOHCTR BoApl JKHIKHE KPHCTAJLIBL
MuHepans! ¥ TOpHBIE TIOPOABI KdK NPHPOAHEIE CMECH. OMYJIBCHA W CyCHeH3HH. 30MH (B TOM
uyucne asposzonu) u renn. Koarymsmms. Caaepesuc.

1.4. Boaa. PacTBopsL JIeKTPONUTHYCCKAS THCCOLMUAUS

Boaa. PacrBopel. PacTeopenne, Bojna xax pacTBOpHTENb. PacTBOPHUMOCTH BeEIECTB.
Hacemennsie, HeHaCHIICIHEIE, HEPECHICHHEIC PAaCTBOPhL. 3aBHCHMOCTh PACTBOPHMOCTH Ta3oB,
WHUAKOCTER M TREPIBIX BEIIECTR OT pazmiuHkX GakTopos.

Maccopas A0S paCTBOPEHHOTO BEIECTBA,

JIeKTPOIHTHYeCKAS AHCCOLMAANEA. OIEKTPOIUTH H HEINEKTPOUTEHIL.
DnexTponuTAYEcKas THCCONHRAMS. MeXaHuIMbE 3NEKTPOIMTHYECKON AUCCOIMALINH IS BEIIECTR
¢ PA3IMYHLIMH THIAMH XHMHYECKOH cBasn. ['WapatHpoBaHHBIE M HETHWAPATHPOBAHHEIE HOHEL
Crenens anekTponuTHIecKOM muccormanvd. CrabHele W cnaCple 3IeKTpOMUTEL. (OCHOBHBIE
MONOXEHAI TEOPHU 3JIEKTPOAMTHYECKOH juccoruanuu. KuwcrmoTel, OCHOBAaHHS M CONMH Kak
NEKTPOIUTEL

HJeMoncTpanmuu

PacTBOpMMOCTD BEIIECTR B BOAE.

CobupaHue ra30B METOJOM BEITECHEHHUSA BOJIBL

PacreopeHue B BOJI€ CePHOM KUCIIOTEHL U COJEH aMMOHUS.

OO0pasier KPHCTAIIOIUIPATOB.

HarotopieHHe THIICOROH TIOBA3KH,

HCnBITaHRe PacTEOPOB INEKTPONUTOB M HEANIEKTPOIMTOR HA PEAMET ZHCCOIHAIHH.

3aBHCHMOCTE CTEICHH HMCKTPONUTHUCCKOH JACCOITUANTHE YKCYCHOM KHCIIOTEI OT

pas0aBieHns pacTBopa.

HBrmKeHne OKPAINEHHEIX HOHOB B 3JICKTPHYECKOM II0JIE.

[TpuroTosneHHe XeCTKOM BOJB M YCTPAHEHHE €€ KECTKOCTH.

HOHMTHL. '

O6pas1isl MUHEPANbHEIX BOJ PA3NIHYHOIO HASHAYEHHUA.

IIpakrryeckoe 3aHATHE

ITpuroToBNeHEUe pacTBOPOB 33JaHHOH KOHICHTPAIIAU

Hpodunvnsie u npodeccuonanvio nauumsie siemenmsl codeprycanun. Pacrsopenue
KaKk (QU3AKO-XUMUYECKHH mponecc. TemnoBee 3 dexTsl IpH pacTBOPeHUH. KpHCTAMIOrHAPATHL.
Pemlenme 3a1a4 Ha MAacCOBYH) JOJIKO PacTBOPEHHOTO BeIIeCTBa. IIpUMEeHeHHWe BOABL B
TEXHUUECKHX LesX. JeCTKOCTh BOALI K CITOCODH! ee yeTpaHeHus. MUHEpaIbHEIE BOIBL
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1.5. Knaccndpuranus HeOPraHMI¢CKHX COeTHHEHM 1 HX CBOICTBA

Kuenorelt w HX cBofictBa. KHCIOTBI Kak 3NMeKTpONHTE, HMX KiacCH()HKANMS 110
pasIpyHLM NpH3HAKaM. XHMHYECKHE CBOMCTBA KUCIOT B CBETE€ TEOPUH 3ICKTPOMUTHUYESCKOH
arcconuanuy. OcoOeHHOCTH B3aMMOIEHCTRUSA KOHLERTPAPOBAHHOM CEPHOM M a30THOH KHCIIOT ¢
MeTatamMu. OCHOBHEIE CIIOCOOEBL IOMYYCHHA KHCTIOTEL

OcHoBaHus M HX cBolicTBa, OCHOBaHHA KaK 3JEKTPOJIMTEHL, HX KIACCHOUKAIMS [I0 pa3-
AUYHBEIM TpU3HaKaM. XHMHYECKHE CBOMCTBA OCHOBAHHA B CBETE TEOPHH JJIEKTPOJNHTHUSCKOH
Auccouuauun. PaznoxeHue HepaCTBOPHMEIX B BOAC OcHOBaHHN. OCHOBHEIC CIOCOOB! MOy IeHHs
OCHOBAHWIA,

Conn n ux cpoiicTBa. Conu Kak anekrpoantsl. Colm cpefHue, KUCNBIC U OCHOBHEIE.
XAMHYECKHe CBOMCTBA CONCH B CBETE TCOPHH DJICKTPONUTHYUSCKOH auccommanuH. Crocobni
[IOTYYEHHS COJIEH.

I'maponus coneii.

Oxcuapl 1 ux cBoiicTBa, Coneobpasyroune u Heconeobpasyomue okcuasl. OCHOBHELE,
amM(OTepHEIE M KHCIOTHBIE OKCHUABL. 3aBUCHMOCTH XapaKTepa OKCHA OT CTEHEHH OKHCIICHHS
o0pasyromero ero Merama. XuMudeckie CBoMcTRa OKCHAOB. [TomyueHue oxcH 0B,

JeMorcTpanun

BsaumMoneiicTBie a30THOH U KOHIEHTPHMPOBAHHOM CePHON KUCIIOT ¢ METAILIAMH.

['operne docdopa u pacTBOpeHHe IPOAYKTa TOPSHUS B BOJE.

[Tonygsenue u cBOHcTBA aMPOTEPHOrO IMAPOKCHIA.

HeobpatuMbiid ruapomns kapOuaa Kanbous.

O6paTUMBIH THAPOJIN3 CONEH Pa3IM4HOrO TUIIA.

JlaGopaTopHbIe ONBIThI

Hcneiranmne pacTBOPOR KHUCIIOT HHAMKATOPAMHU.

BzauMmoaeticTBUE METATOB C KHCIIOTAMH.

BsammMoaeiicTBHE KMCTIOT ¢ OKCHAAMH METALTIORB.

BsaumopelcTeHe KMCAOT C OCHOBAHUAMIU,

BaaumoaeiicTeie KHCIOT C COMSIMHE.

Hcnerranue pacTBOpOB IICIOUCH HHANKATOPAMH.

BraumopeiicTsre menoye ¢ COLIMH.

PaznoxeHue HepacTBOPHUMEIX OCHOBAHUH.

BraumoneiicTeue conelt ¢ MeTALTAMH.

I'maponus coned pa3nUIHOrO THHA.

IIpochunovuvie u npogeccuonansno 3nauumsie 3nesmenmst codepxycanun. llpasuna
pa30aBieHusl CepHON KHCNOTHL. Mcnonb3oBaHHE CepHOR KUCIOTH B MPOMEIIICHHOCTH. Eakue
IISJIOYH, WX HCMOJL30BAHME B MPOMBIINICHHOCTH. [ameHas M HerameHas H3BECTh, HX
HpEMEHEHHE B CTPORTENLCTRE. | HIIC U anedacTp, rHIICOBaHME.

Ioustre 0 pH pactBopa. KucnorHas, Ieno4Has, HeHTpansHas cpela pacTBOpPOB.

1.6. XuMHYeCcKHE peakiuu

Knaccnduxanyus XHMHYeCKHX PpeakKmHH. Peaknuy coeIMHEHHA, pasNOXEHHA,
zamemenns, oOMeHa. Karamutudeckwe peaximy. OOpatuMble M HeoOpaTUMEIE peakiluu.
[OMOreHHBIE M TI'€TEpOreHHBIC pPEaKIuM. JK30TEPMHUYECKHE M 3JHIOTCPMHUCCKHE DEAKIMM.
Tennoso# >¢rpexT xuMuaecKkux peakiui. TepMoxuMHUYIeckue ypaBHEHHA.

OKHCIATEILHO-BOCCTAHORHTENLHEIC PC¢aKUHH. Crtenmens okuciieHust. OKHUCIHTENL H
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BOCCTaHOBNeHHE. BoccramoBuTens W okucienne. Merof »imekTpoHHOro OGamamca OuA CO-
CTaBNCHUS YPaBHEHUHN OKUCIIHTENBHO-BOCCTAHOBUTENLHEIX PEaKIHi.

CropocTs XHMHYECKHX Ppeakuud. [[oHSTHE O CKOpPOCTH XUMHMYECKHX pEakIMit.
3aBHCHMOCTH CKOPOCTH XHMHYECKHAX PEaKIUK OT pa3THIHBIX (PAKTOPOB: MPHPOIRI PearupyiOuInx
BEIIECTB, HX KOHUSHTPALMK, TEMIECPATYPhl, NOBECPXHOCTH CONPHUKOCHOBCHUS H MCIOML30BAHAL
KATaJIu3aTOPOB.

O0paraMocTs XHMMYeCKHX peaknmii, OOpaTuMele ¥ HeoOpaTHMBIE —peakiiuu.
XUMUUECKOE PABHOBECHE U CNIOCOOHL €0 CMEIICHUA.

HemoHcTpauun

IIpumeps! HeOOPaTUMBIX PeaKIUE, HAYINUX ¢ 06pa30BaHHEeM OCalKa, ra3a Mt BOJEL

3aBHCHMOCTE CKOPOCTH PEAKIUH OT MPUPOALI PEarupyIOIIMUX BEINECTB.

BzaumMogelicTBHe pPAacTBOPOB CEPHOM KHCHOTEL ¢ pacTBOpaMH THOCYNb(hara HATpUa
Pa3IHYHON KOHIEHTPAIMUY K TEMIEePaTyph.

Mozens KUIAmEro c1o0s.

3aBUCUMOCTE CKOPOCTH XMMHYECKOH PEeakI[uy OT MPHCYTCTBHS KaTANM3aTOpa HA NPUMEPE
PazIoKeHHA IEPOKCHIA BOJOPOA ¢ MOMOIIBIO AHOKCUAA MapraHia U KaTanassl.

Mozens 3IeKTpoiM3epa.

Mopaens 3neKTpoIM3HOA BaHHEL A NOIYUCHHS ATFOMHHHES.

Mojiens KOIOHHEI CHHTE3a aMMHEAKA,

JlaGopaTopHsie ONBITHI

Peakius zaMeneHrs MeTH KeNe30M B PAaCTBOPE MEHOTO KyIIOpoca.

Peaxiun, uaymue ¢ o6pa3soBaHueM Ocajka, rasa.

34aBHCHUMOQCTE CKOPOCTH B3aUMOIEHCTBHS COJIAHOH KUCIIOTEL ¢ METAIIAMH OT HX IPHUPO/IEL

3aBHCHMOCTh CKOPOCTH B3aHMOACHCTBHA HUHKE C CONSHON KHCIOTOH 0T ee

KOHICHTPAITHH.

3aBUCUMOCTH CKOPOCTH B3aUMOACHCTBHS OKCHAR ME/M ¢ CEPHOM KUCIOTOM OT

TeMIIEPaTypEL.

Hpogunsnste u npogeccuonansno sHavumpie temenmst codeprycanus. Tlowstue 06
SIEKTPONU3e. MICKTPOIN3 PAcIUIABOB. JJIEKTPOJIH3 PACTBOPOR. DNEKTPONUTHUSCKOE IONYUEHHUE
amoMuand. IlpakTudeckoe NpUMEHEHHE JNeKkTponusa. [ aneBaHomnacTuka. I aabBaHOCTETHA.
Pathunnpopanue BETHRIX METALIOB.

Katanus. ['oMoreHHBIE H FeTepOreHHLIE KaTannu3aTopsl. [IpoMoTopst. Karamutageckue

Anpl. UHrEORTOpEL

IIpon3BOACTBO aMMHaKa: CHIphe, ANapaTypa, HayYHele IPAHUHTIEL

1.7. MeTaianl H HeMeTANABI

MeTtanasl. OcofeHHOCTH CTPOCHHS ATOMOB H KPHCTALIOB. DU3HUYCCKHE CBORCTBA Me-
TautoB. Kiraccubuxauns METaIOB 110 pa3InyHbEM Npi3HaKaM. XHMHUYECKHE CBORCTBA METANIIOB,
ONEeKTPOXUMHUIECKHH P HAIPKEHUH METAIoB. MeTauioTepMust.

O6mue cnocoGsl monyderus Mmetamtor. [lonartve o merannyprud. [MupomeTanmnyprus,

IHAPOMETANTYPIAA B 3NeKTPOMETALTYPrus. CITaBEl YEPHBIE H IIBETHLIE.
Hemerananl. OcoGeHHOCTH CTPOEHMS aTOMOB, HeMeTalnkl — mpocThie BEIECTRA. 3aBH-

CHMOCTEL CBOHCTE TAJIOTEHOB OT MX MOJOMKEHHA B HepHO,[[H‘ISCKOﬁ cucteMe. OKHCINTENLHEBIE W
BOCCTAHOBHTENILHBIE CBOMCTBA HEMETAIUIOB B 3aBHCHUMOCTH OT HX IIOJOKEHHA B paoy

JNEKTPOOTPHUATCIBHOCTH.
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JemMorcTpauun

Komnexuna Mmetaimos.

BzauMozelicTBHE METAILIOB ¢ HEMETAIIAMHE (3KeJe3a, [IHHKA H IFOMHHHES ¢ CEPOi,

AJIOMHHES ¢ HOAOM, CYPEMEI € XJIOPOM, FOPEHUE XKeJe3a B XJIOpe).

IN'openne meTannos.

AMOMHAHOTEPMHS.

Komnexunsa Hemetamnoe. ['operue semMeTauioB (cepsl, dpochopa, yriad).

BriTecHeHHE MeHee aKTHBHBIX TAIOTEHOB A3 PAcTBOPOB UX coJieil Goslee aKTHBHEIME

rallOTeHaMH.

Mogens TpOMBILIIEHHOH YCTAHOBKY U IPOH2BOACTBA CEPHOH KACIOTEL

Mogens nedn ans ofxura H3BecTHsIKa. Konnexius npoaykuuit CHIMKaTHOH

IIPOMEIIUIEHHOCTH {cTeKNa, hapdopa, pasHca, HeMeHTa pazTHYHEIX MAPOK .)

JladopaTopHbI€ OIIBITHI

3akanxa W OTIYCK CTAJIH.

O3HaKoMIIEHHE CO CTPYRTYpOH OeToTo | ceporo yyryHa.

Pacniosnaeanme pyx xenesa.

ITpakTH4eckue 3aHgTHL

[Torysenne, coGupanue U paco3HaBaHUE Ta30B.

Peinenne axkcnepuMeHTaNBHBIX 3a/0a4.

Hpoghuneroie u npogpeccuonansio 3nauumsie rremenmst codeprcanun. Kopposug
METAIUIOB: XHMHYECKAas H JMCKTPOXUMHUYECKAs. 3aBHCUMOCTE CKOPOCTH KOPPO3HH OT YCIOBHH
oKpy:aroineit cpeasl. Knaccudmkaris KOppo3uy METALIOR 110 Pa3IHIHEM TpusHakaM. Cnocober
3AIATEI METAIIOB OT KOPPO3HH.

ITpou3BOACTRO TYTYHA H CTATH.

IMonyyenne HeMeTan10B GPaKITMOHHOH IEPEroHKOM KHUAKOIO BO3AYXA H 3MEKTPONHI0M

pPacTBOPOB HIH PACILIaBOB 3NEKTPONUTOB.

CHNUKaTHAA IPOMBIINIEHHOCTE. [IIpOU3BOACTBO cepHOM KMCHOTED

2.0pranuaveckas XHMHSA

2.1. OcHOBHBI¢ IOHATHA OPTAHAYECKOH XUHMUH 1 TCOPHS CTPOEIIHA

OprannvYecKux coeuHeHHI

Ilpeamer opramm<eckoii XuMHuH. [IpHpoaHEie, HCKYCCTBECHHEIE B CHHTETHUECCKHE OpTa-
HHYecKHe BemecTsa. CpaBHEHUE OPraHHYeCKUX BEIIECTR ¢ HEOPIAHUIECKHMH.

Banearnocts. XUMAYECKOE CTPOEHME KAK NOPLIOK COSTHHEHHS aTOMOB B MOJIEKYJE TIO
BAIIEHTHOCTH.

Teopust ¢TpoeHHs] opranmdeckmx coeanmHeHnii A. M. Bbyraepora. OcHoBHEBIC
TIOJIOXKEHHA TEOPHM XMMHUYECKOTO cTpoeHHd. Msomepust m m3omeprl. Xumudeckue GopMymIsl u
MOJIENN MOIIEKYH B OpTaHUIECKOH XHMUH.

Kiraccndukanns opranddeckux BemecrB. Kiaccudmukanus BemIecTB MO CTPOSHHIO
YITIEPOAHOTO CKeJleTa H HalM4uio (PyHKUHMOBANBHBIX rpymn. ['omomord u romonorus. Hauama
Homenxiarypel IUPAC .

Knaccupuranus peakiuil B Opraau4eckoi XM Peaknun npucoequHenns (THAPH-
pPOBaHMS, [aJOTCHHPOBAHHA, TIHAPOTAIOIEHMPOBAHUA, TUApaTannd). Peaxkmum OTUICIUICHHA
(mernApUpOBaHHs, JETMAPOTANOTEHUPOBaHNd, Jeruaparanuu). Peakuwn samemenus. Peaxmum
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H30MEpH3aNuH.
HemoncTpammuu
Mosienn MomeKyJ1 TOMOJIOTOB H W30MEPOB OPraHUYecKuX coeAHNHEHHH.

KavecTeeHHOE OOHApyXEHHE YITIEPOa, BOAOPOAA H XJI0Pa B MOJIEKYJIax OpraHudecKHX

COCIMHEHHM.

JlabopaTopHBIi ONIBIT

Harotopnenne Moaeneit MOIEKYJ OPraHHYECKHX BEIECTR,

Ilpohunsusie u npoheccHoOHAILHO 3HAYUMbIE INeMenmbt codepucanusn. IlonsTue o
cyGcrpare u peareHTe. Peawimy OKMCIEHHS W BOCCTAHOBJICHHS OPTraHHYCCKUX BEIIECTB.
CpaBHeHHE KJIACCH(QHKALUYN COEIMHEHUN H KIacCH(HUKAIMN peakUdi B HEOPTaHMHYeCcKOH H
OpTaHHIeCKON XHMHH.

2.2, ¥1raeBOAOPOABI H HX NPHPOAHBIC HCTOTHHKH

ANKAHBLAJKAHBL TOMOJOIMUYSCKHE paA, HIOMEpHS M HOMECHKIATYPA aJKAHOB.
XuMmuueckue CBOMCTRA alKaHOB (METAHA, TaHA). TOPEHHE, 3aMCIICHUE, PA3IOXEHUE, NETHAPH-
poBagHe. [ [piMeHeHNe AJIKAHOB Ha OCHOBE CBOMCTB,

AJKeHBL DTHIEH, €r0 HOTydeHHe (JErdApUpOBAHUEM JITAHEA, ACMOIUMEpPH3ANMEH mo-
nusTAneHa). I'oMOIoTHUeCKEH psill, H30MEpH, HOMEHKIATypa alKeHoB. XUMHYeCKUe CBOHCTBA
JTHJICHA. TOpeHHe, KauecTBCHHEBIC peaklud (obecrseuuBaHHe OpOMHOH BOABI M pacTBOpaA
HepMaHraHaTa Kanus), THAparangs, nonuMepusarnus. [IpuMenenne sTAIEHa Ha OCHOBE CBOHCTB.

Juennl 1 xayaykm. [TonsTie o A¥ieHax Kaxk YIICBOZOPOAAX ¢ ABYMS ABOMHEIMHE CBA3SIMH.
CompsxeHHBIE JUEHBl. XHMHUYECKHME CBOMCTBAa OyTaiwena-1,3 m m3onpena: obecnBedHBaHUe
GPOMHOM BOIEI H IIOTAMEPH3AUs B KaydyKH. HaTypanbHeri 1 cHETeTHYeCKHE KaydaykH. Pesuna.

AJKHHBL AlleTHleH. XUMHYECKHE CBONCTBA AUETHISHA: TOpeHue, oOeclBeIHBaHUE
OpoMHOH BOXABI, NPHUCOSIUHEHHH XIOPOBOJOPOJa M rumparamus. lIpuMeHeHHe aleTHiieHa Ha
OCHOBE CBOHCTB. MekknaccoBas H30MEPHUS C AIKATHEHAMH.

Apennt. bemson. Xumudeckne cRodcTBa OCH30MAa: TOpPEHUE, pEaKIMH 3aMeELICHUS
(ranoreauposauue, HUTpoBraHue). [ Ipumenenue 6eH30M1a HA OCHOBE CROMCTB.

IIpuponHble HCTOYHMKH YriaesoaoponoB. IlpupomHeli ras: cocraB, IpUMEHEHHE B
KagecTBe TOIIMBA.

Hegte. Coctas n nepepabotka HedTH. [leperonka nedru. Hedrenpogykra

JeMoHeTPAHA

I'opeHHe MeTaHa, 3TUIEHA, AlleTHIICHA.

OrHolIeHHe METaHa, ITHICHA, AllCTHICHA 1 OeHz0ia K pacTBopaM MepMaHTaHaTa Kaausa
OpomHO# BOZC.

Iony4yenHe OSTHISHA peaknued ACTHAPATANMA 3TAHOMA, AUETHIEHA — THAPOIH20M
KapOraa KaabIus.

PaanoxeHHe Kaydyka NpH HArpeBaHUH, HCIBITAHHE TPOAYKTOE DPA3lOXKEHUS Ha He
ApeaeNbHOCTS.

Kowrekuus obpasnoB HebTH W HeprenpoaykroB. Kommeknusa «KameHHBIE yrons u
OPOAYKIHA KOKCOXMMUYECKOrO IIPOU3BOLCTRAY.

JlaGopaTopHsie 0NBLITHI

OsnakomiIcH#E ¢ KomeknucH o6pa3nos HedTd U IPOAYKTOB €€ MEPErOHKA.

(OspaxoMiieHde ¢ KOJUIEKIHEH KayuyKa ¥ pE3MHEL

Ipothunsnsie u npogpeccuonanvio nauumoie anemenmst codepycanus. 1lpasuno B. B.
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MapxoBHukoBa. Knaccudukanus n HazHadenue kaydykos. Kiaccuduxaius 1 HazHavyenne pesuH.
Bynkanmzanus kaydyka.

[Tonyuenue aneTHIcHA NHPOIM3OM MeTaHa U KapOwaHemM crnocoboM. Peaknusa ro-
MEMEpH3alli BUHIITXJIOpHAA. [I0NMBHHUIXIIOPHA U ero MpuMeHEHKE. T pHMEpH3alkg ALETHICHA
B OeHz0I.

IMonsTue 06 skcTpakuuy. BoccTaHoBIeHHEe HUTPOOEH30M2 B AHIIHH. | OMONOrHYeCKHM
pax apedoB. Toxyon. HurpoBanue tonyona. TpoTwi.

OCHOBHEBIE HaIpaBIeHMA IPOMBIINCHBON NepepaboTKU IPUPOTHOrO rasa.

onyTasni HedTAHOM ras, ero nepepaborka.

ITponeccs! MpOMEBIIINEHHORH NepepaboTKH HegTu: KpekMHTr, pHopMuHr. OKTaHOBOES
YHCI0 OEH3HHOB M OKTaHOBOE MHCHO AU3ENBHOTO TOILTHBA.

Kokcoxummdeckoe IPOU3BOACTBO U Er0 MPOTYKIIUA.

2.3. Kucaopoacoaep:xalide opraHHvecKne CoeqHHCHUS

Comptel [lomyuenne ytaona GposkeHrHeM ITIIOKO3BL U IHApaTanmeil stuneHa. ['uapok-
CHTBHAs Tpymna Kak (yHxnuwonansHast. IloHATHE 0 [pedenbHBIX OXHOATOMHBIX CHHPTaX.
XuMuueckue CBOHCTBA 3TAHOA: B3aUMOICHCTBHE ¢ HATPUEM, OOPA30BAHUE TIPOCTHIX U CIOMKHBIX
aupos, okHcIeHHe B anbAerud. [IpHMEHEHHE ITAHONA Ha OCHOBE CBOMCTB. AJNKOLOIM3M, €ro
[OCCCTRYS /I OpraHu3Ma YeJIOBEKA U IIPEAYIPEXKICHHEE.

I'muniepyH Kak HpPeACTaBHTEIR MHOTOATOMHBIX CHHPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIC CTIUPTHL. ITpuMeHEHHRE rIHIeprHa.

@cnon. Duzuveckwe U XUMUYECKHE CBolcTBa (QeHOIa. BlamMmuoe BIHAHHE aTOMOB B
MONIeKyae (eHoNa: B3auMOoeHCTBrE ¢ THAPOKCHAOM HAaTpUs M a30THOH kucnotoi [IpuMmenenue
¢deHONA HA OCHOBE CBOMCTB.

Aasaerunsl. IloHATRE 00 anpaermaax. AIbJeruaHas rpynma kak QyHKIUOHAILHAS.
Mdopmanpmersy W ero CBOHCTBAa: OKHMCICHHE B COOTBETCTBYIOINYI) KUCIOTY, BOCCTAHOBIEHHE B
COOTBETCTRBYIOUWMH cnupT. llonydeHue albAerH/IOB OKUCACHHEM COOTBETCTBYIOIOHX CIIHPTOB.
Nprvenernne dopManbieruna Ha OCHOBE €r0 CBOKCTB.

Kap6onobeie kucaaothl. Iloratrue 0 xapboHoBRIX kuciotax. KapSokcunsHas rpynmna Kak
dhyuxmmonanerad. ['oMonorudeckuil psy IpeAenbHBIX OJHOOCHOBHBEIX KapOOHOBEIX KHCIOT.
[Tomyuenue KapOOHOBBIX KHCIOT OKHCIEHHMEM aJbIEIHAOB. XUMHUECKUE CBOMCTBA YKCYCHOM
KHCNOTE: O0OLOMe CBOMCTBA ¢ MMHEPANBHBIME KHCIOTAMH H peakmud STepH(HKAIHH,
IIpuMecHeHHe YKCYCHOH KUCTOTH HA OCHOBE CBOICTB. BRICIINE JKHpHBEIE KMCIOTH Ha IIPAMEDE
HaJILMATHHOBOM ¥ CTEapHHOBOM.

Cnoxaple 2¢pupsl u xKHpbL. llonyyucHne cHOXHBEIX 30HPOB peakipeil sTepubiKanuy.
Cnoxupie 2¢upsl B IpApone, ux 3HaUcHKE. [IpuMenenne cnoxXHBIX 3 UPOB HA OCHOBE CROMCTE.

Kupsi xak cnoxaele >dupet. Kitaccnduxanus xupoB. XuMuyeckde CBOKCTEA JKUPOB: TH-
ZPONM3 ¥ MUAPHPOBAHME KUIOKAX KUPoB. [IpriMeHeHne )UpoB Ha OCHOBE CBOMCTB. MbIna.

Vraesoapl. Yrmepoasl, HX KilaccuuKanus: MOHOCAXapuAsl (TMoKo3a, (pykrosa),
JricaXxapufsl (caxaposa) U rnoyMcaxapruasl (KpaxMan 4 IerUToIosa).

[mioko3a — BEHIeCTBO C ABOMCTBEHHOM GyHKIMEH — ambaersjocnupr. XuMUvYecKue
CBOMCTBA IJTIOKO3bi: OKHCIEHHE B [IOKOHOBYIO KHCTOTY, BOCCTAHOBICHHE B COPOHT, CIUPTOBOE
Opoxenue. IIprMenenne IimoKo3sI Ha OCHOBE CBOHCTB.

3HaueHHE YITIEBOAOB B XWBOH IIPUPOSE W XKU3HHU Yenopeka. IIoHATHE O peakuuax Moju-
KOHJeHCAlliY M THAPOIA3a Ha MPUMepe B3aUMONPEBPAINEHHI; ITIOK03a — TOJTHCAXAPH/.
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HemomcTpanmu

Oxwucrnedne CIAPTA B ANBJAETHA.

KayecTBeHHBIE peakiiiy Ha MHOTOATOMHBIE CIIMPTEL

PacTBOpUMOCTb QJeHONIa B BOJE PH 0OBIMHOHN TeMIEpaType X HAIPEeBAHHH.

KauecTBeHHEIE peakuuu Ha GeHo.

Peaknus cepeOpsaHOTO 3epKana anbAerH/I0OB U MIFOKO3EL.

Oxucnenye anpderHAOR H ITIEOKO36I B KUCIOTY ¢ HOMOWIEI0 ruapokcraa mea (1I).

KauecreeHHas peakuys Ha kpaxmai. Konnexus 3QupHBIX Macel.

JlabopaTopHbIe ONBITHI

PacTBOpeHHe ITTHLIEPHHA B BOC.

CrolicTBa YKCYCHOM KHCIOTHL, 06111e co CBOHCTBAME MHHEPABHEIX KHCIOT.

JloxazareNpCTBa HEMPEACIHHOTO XapaKTepa JKIKOT0 XKUpa.

BzarMoaeicTBHE ITIOKO3BI ¥ ¢aXapo3bl ¢ THAPOKCHAOM MeETH.

KauecTBeHHEIE peaklIny Ha KpaxMar.

Hpogrunvubie u npodeccuonanvHo 3nAUUMbBIE 31eMeHMBL COOEPHCARUA, METHNOBBIH
CITHPT M €r0 HCIOJIB30BAHKE B KAYCCTBE XUMHYECKOTO CHIPhA. TOKCHYHOCTE METAHOJA H IIPABIIA
TexHUKH §e30MacHOCTH Opu palboTe ¢ HUM. DTUICHTNHKOAL M €r0 NpHMeHeHHe. TOKCHIHOCTE
STHIICHTIMKONS U IIPaBHJIa TEXHHKH G€30MACHOCTH PR paboTe ¢ HAM.

[Tonyyerue (heHOIa H3 TPOAYKTOB KOKCOXMMHUUECKOTO IIPOM3BOICTRE H H3 OeH30Ma.

ITonukorpeHcamus ¢GopMansaeruga ¢ desonom B penonmoGopMaIBIETHANYI0 CMOTY.
Aneransaerua. [loHaTue o KeToHax Ha mpuMepe aleroHa. [IpuMeHeHMe aneToHa B TEXHHKE H
MPOMBIIIEHHOCTH.

Muoroofpasue KapOOHOBEIX KHCIOT (II2BelIeBOH KHCHIOTBI KaK JIBYXOCHOBHOI,
AKPHJIOBOH KHCJIOTH! KaK HEllpeAeNnbHOH, OSH30MHOM KHCIOTHI KaK apOMaTHIECKO).

[InenkooOpasyiomue Macia. 3aMeHa JKHPOB B TEXHUKE HEMHMIIEBBIM CHIPHEM.
CHHTETHYECKHE MOIOIIHE CPeACTBRA.

Monournokucinoe OpoxeHue THOK03bL KucimoMonounbie npoayktel. CHiocoBanue
KopMOB. Hutposanue 1e/monossl. [IHpokcung.

2.4 AzoTcofepikamne opranndeckue coequaenns, [loumepnr

Avunm. [lomarue o6 amHHaxX. AJHQaTHYECKHE aMHHBL, WX KIaCcCH(DHKAIMA H
HOMEHKNATypa. AHHIHH Kak opraHudeckoe ocnosanue. [lonmydenne anunuza U3 HUTpoOeH30NA,
[IpuMmenenune aHITHHA Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTBL AMMHOKHCIOTH Kak amM(oTepHble ANQYHKIEOHANBHEIE OpraHHYeCcKue
coenuuerHs. XMMHUYECKHE CBOMCTBA aMHHOKHCIIOT: B3aUMOIEHCTBHE ¢ IIEOYaMH, KHCIOTaMH |
OpYT ¢ ApyroM (peakuus NonEKoHjeHcanuy). Ilentuanas ceas3e u nomumenTuasl. IlpuMeneHune
AMIHOKKUCIIOT HA OCHOBE CBOHCTB.

Bbeaxu. [leppuunas, BropUYHAasA, TPETHYHAA CTPYKTYpHl OenkoB. XHMHYECKHe CBONCTBA
GenKoR: ropeHne, AeHATypallks, FHIPOIM3, IBETHEIC peakiuy. buonornyeckue Gynxmyuu 6enkos.

IMoaumeps1, beirkn ¥ nonucaxapuasl Kak OHOIONIMEPEL.

Ilnacrmacesl. I[lonydyeHne NonMMepoR peakunell MOMMMEpPH3ANWK U MTOJUKOHICHCAITY.
TepMornnacTH4HbIE H TEPMOPECAKTHBHBIE II1acTMacChl. [IpeacTapuTeny IiacT™Mace.

BonokHa, ux knaccuduxamua. Ilorydesue BosokoH. OTASNBHEIE IPEICTABHTEIN XH-
MUYECKHX BOJIOKOH.

JleMoHCTpanAn
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BzauMoaeicTBHe aMMHaKa H aHHJIMHEA ¢ COIDIHOM KHCIOTOMH.

Peaxnus anunnaa ¢ 6poMHoit Bogoii.

JIOKa3aTeNBECTRO HATHYHA YHKIIHOHANBHEIX IPYII B PACTBOPAX AMUHOKHCIIOT.
Pactropenne 1 ocaxieHne OeKoB.

I{BeTHEIE pEaKIiuH OEIIKOB.

TopeHne NTHULETO [1EPa U MISPCTIHOH HATH

JlaGoparopHbie ONBITHI

Pactropenue OeIKOB B BOZE.

O6uapyxenne 6eNMKOB B MOJIOKE M MACHOM DYJEOHE.

Jenarypauus Geka CIAPTOM, HaTpeBaHHEM.

IpakTa4ecKne 3aHSTHA

Petnerne axcnepUMEeHTANBHBIX 3a4a9 Ha HACHTH(HKAIHMIO OPTaHHYECKUX COeIMHEHMIA,

PacrozHasanye MIACTMACC U BOJIOKOH.

Hpogunbuste u  npoheccuonanvno  3HauuMble  INEMEHNIB!  COOEPIHCAHUA,
AMUHOKATIpOHOBas  Kucnora. KampoH Kak  OpeACTaBHTERb  IIOMMAMHMOHBIX  BOIOKOH.
Hcnomszopanue — Turponusa  OenKoB B IPOMBITICHHOCTH, HonmerERIKNOpHA,
nonaretpadropatunes  (Teduon). @eHonobopManeieruaHple MmnacrMaccel.  Llemmymonz.
ITpoMBIINEHHOE IPOU3BOICTBO XUMHYECKHX BOJIOKOH.

IIpumepHbie TeMEI pedepaToB (A0KIANOB), HHAHBUAYAJILHBIX NPOEKTOB

1. BHOTEXHOIOTHA W T¢HHASA HHMKEHEPUS ~— TeXHonorun XXI Beka.

2. HawoTexHONOrud Kak NpHOPUTETHOE HANIPABNEHHE PA3BUTHA HAYKH M MPOMU3BOICTRA B
Poccuiickoit Oenepanum.

3. CospeMeHHEIE MeTOAR 00€33apaKHBAHUA BOJIBL.

4, AmNoTpONUS METaLIOB.

5. Xwusus u negrencHocte /1. Y. MeHneneera.

6. «llepuonuyecKoMy 3aKoHY OyOyIiee He MPO3UT pa3pyIICHHEM. ..»

7. Cunres 114-ro snemMeHTa — TpUyM$ poccuitckux Gu3nKOB-LIACPIIAKOR.

8. Hzotoms! Bogopoaa.

9. HcmonpzoBaHHE PafHOAKTHBHEIX W30TOMOR B TEXHUYECKHX IEIIX.

10. PenrreHoBCKOE H3NYUEHHE U €TI0 UCMOJIB30BAHKE B TEXHHKE B MEAUIIHHE.

11. IIna3ma — 4eTBEPTOE COCTOAHHE BEINECTBA.

12. Amopcdusie BelecTsa B IPUPoOIE, TEXHUKE, OBITY.

13. Oxpana OKpyXarolLeH cpeas! 0T XHMHEUICCKOTO 3arpsI3HeHIL

14. KonuuecTBEHHBIC XaPAKTCPHCTHKH 3arpsA3HEHHs OKPYXKAIoIe# cpenbl.

15. TlpuMereHHE TBEPAOTO H ra3zcodpa3Horo okcuaa yriepoaa (IV).

16. 3aiuTa 030TOBOr0 3KpaHa OT XUMHYECKOTO 3arpsA3HEHHS,

17. I'pySGoaucnepcHbie CHCTEMBI, HX KIAcCH(UKANUs H UCHONE30BaHue B
mpodeccHOHANBHOM AeATeNEHOCTH.

18. KocmeruuyeckHe reiu.

19. TlpuMeHeHHE CYCIEH3HHA K IMYILCHH B CTPOHTEILCTBE.

20. MuHepanbl H TOPHEIE IIOPOAL! KaK OCHOBA JIHTOC(EPHIL.

21. PacrBOpEI BOKpYT Hac. THIIEI pacTEOPOB.

22. Bopga xak peareHT U cpea UL XHMHUYECKOre IIpolecca.

23. Xusub u gestensHocTs C. AppeHnyca.
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24.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42,
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.

54.

55.
56.
57.
58.
59.

BKiag OTeUeCTBCHHBIX YUEHBIX B Pa3sBUTHE TEOPHH IEKTPOIATHYCCKOH
JHACCOLHALNH,

YcTpaHeHre KeCTKOCTH BOJBI Ha IPOMEIIUIEHHBIX IIPEANPUATHAX.

CepHas xueaora — «xied XMMHEYeCKO! IPOMBIILIEHHOCTHY.

Hcmonp3opanne MEHSPATEHBIX KUCIIOT Ha IPEATIPHATUHAX PA3IHYHOIO HPOGIIS.
Oxcuapl ¥ COMM KaK CTPOUTEIBHEIC MATCPHAEL,

Heropus rumnca.

[ToBapenHas ¢oOIb KaK XUMHIECKOE CHIPEE.

Mxuoroymukuii kapboHaT KadbIus: B IPHPOAE, B IPOMBIIIICHHOCTH, B OBITY.
Peakunu TopeHns Ha IIPOU3BOACTBE H B OBITY.

BupTyansHOe MOASTHPOBAHUE XAMHIECKUX IIPOLIECCOB.

3NEeKTPOIN3 PACTBOPOR NEKTPOIIHTOB.

INEeKTpOonu3 pacniaBos 3JIEKTPOIATOB.

IpakTryeckoe MPUMEHCHUE 37eKTponu3a: padHHUpOBaHHE, TATEBAHOIACTHKA
raJILBaHOCTETHA, _

Hctopus nonydeHns U NPOU3BOACTEE AJIFOMAHUA.

DIeKTpOIHTHIECKOE TIONMYIEHNE U paduAUPOBAHKE MEIH.

KusHe 1 pearensHocTs . JI5BH.

Poar MeTaIOB B HCTOPHH YeJIOBEISCKOM UMBHIM3ANMH. cTOpHa OTeueCTBEHHOM
gepHOH MeTamyprud. COBpEMEHHOE METAJLTYPIrHIECKOe IIPOU3BOJCTEO.
Hcroprs 0TeuecTBEHHOM [IBETHOH METaNTYpruy. POl METaIOB H CILTABOB B
Hay1Ho-TeXHHYECKOM Iporpecce.

Kopposzus Merayios U crocoOBl 3aHTE OT KOPPO3HU.

WHepTHBIE Wid OIaropoIHEIE Ta3kl.

Poxparomupe conm — ranoreHsl.

Hcropusa mBENCKONR CHUYKH.

Hcropus BOSHAKHOBEHHA X Pa3BUTHA OPraHMYecKOH XHMHH.

Xusne U gesrensHocTs A. M. ByTtneposa.

Buranusm K ero Kpax.

PoJnb 0Te4YecTBEHHBIX YYCHBIX B CTAHOBJICHUM U PA3BUTHH MHPOBOH OpraHudecKoM
XHMHEH.

CoepeMeHHbIe IPe/ICTABICHUA O TEOPHH XUMHYIECKOT'O CTPOSHHA.
DKOIOrdvCCKUE aCIIEKTHL HCIONB30RAHASA YTIEBOZOPOIHOTO ChIpPhs.
OKOHOMUYECKHE ACTICKTHI MEKAYHAPOAHOTO COTPYAHHYECTBA [0 HCIIONB30BaHUIO

YIJIEBOAOPOIHOTO CHIPBAL.

Hetopusi OTKpEITHS U pa3paloTKU ra3oBLIX # HEQTIHEIX MECTOPOKACHMH B
Poccuiickoit enepaniy.

XuMHA YIIIEBOJOPOAHOTO CHIPhA U MOs OyAymasd mpodeccusl.

VYTI1eBoAOPOIHOE TOMIIHBO, €70 BEAB K Ha3HAYEHHE.

CunreTHuecKAe KayIykH: HCTOPHA, MHOTO00pazHe B TIePCIICKTHRHL.

PesnnoTexHHYECKOE IIPOM3BOACTRO H €TI0 PONE B HAYTHO-TEXHHYCCKOM IIPOrpecee.

CBapquoe NPOH3BOACTBO H POJIE XHMHH YTIICBOAOPOAOR B HEM,
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2, TEMATHYECKOE IVIAHUPOBAHHWE

Ipu peammzanum cogepkanus o0meodpa3oBaTenbHON yaeOHON JUCHHUILIMHEL « XUMHSD) B
OPEAEax OCBOCHHS TIPOrPAMMEL MOANOTOBKY CIIENUANHCTOB cpeanero 3eeHa (IIICC3) u [TQOIT
Ha 6aze ocHopHOro o0mero o0pazoBaHuA ¢ [ONYUCHHEM CpedHero obulero o0pasoBaHUS
yueOHas Harpyska o6 yuaronmxcs COCTABIIAET:
no cnenuaneHocTsM CI1O mexnusveckozo npogunn
- MaKCHMaJbHag yueOHas Harpyska — 117 gacoB, U3 #ux
- ayouropHas (obg3arensHas) Harpyska ofydaromuxcs, BInovas 1abopaTopHele paboTel, — 78

JACOB;
- BHEAYTUTOPHAA CAMOCTOSTeNbHAs paboTa cTyaeHToB — 39 uacos.

O6nem yueOHOH THCHHIVIHHBI M BUABI YIeOHOH padoTh

Tabmina 2.1 - Buasl yue6HOH pabGoTel ¢ 00BeMOM HACOB

Bna yueOH0# paboThl Obvem qacoe
MakcHMansHAA yHeOHAaA HArpY3Ka (BCera) 117
OfnsarensHan ayauTopHas y4eGHAA HArpy3Ka (Beero) 78
CamocTonaTensHan pafora obyvalowerocs (Beero) 39
B TOM HHCHTE:!
BHeayauTOpHas caMocToATeLHAd paloTa; 39
-pafioTa ¢ TeKCTOM y4eGHUKE, C KOHCIIEKTOM NEKLIMH, OTBETHI HA KOHTPONLHEIE 14
BOIMpOCHL,
-pellieHHe 32184 1 YIpaKHEHHML; 10
-cOcTaBIeHHe KOHCTeKTa, pafioTa co cnpaBouHOHN JuTepaTypoii; 5
-MoAroToBKa HHGOPMAHOHHOTO cooOIeH s, HanMcaHue pedepara, B T4, 10
BLITONTHEHHOE € TOMOMILKD MyJETHMEAMIHON KOMIBIOTEPHOH APOrpaMMEL
PowerPoint
Hmozosan ammecmanyun é ghopme dupdhepenyuposannozo 3auema
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2.1 TemaTu4yecKH# nmjaaH

Tabnuna 2.1.1 - TemaTuyeckuit ninaH u coaepkanue y4eOHON QUCLMIUIMHBI « XUMUSI»

Haumenopaunue Conep:anne yue6Horo marepuasa, 1abopaTopubie padoTbl H NPpaKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAS O6bem yacos Ypoeensb
pasiesoB H TeM padoTa o0y4alomuxcs OCBOEHHS
1 2 4
Cojep:kanune y4e0HOro MaTepHasa: |ei e D
HayuHble METO/IbI MO3HAHMA BELLECTB H XMMHUECKHX ABNEeHHH. CBA3b ¢ APYTHMH AUCLMTUIHHAMH.
Ponb 3xcnepuMenTa v TeOpHH B XMMHU. [lepHo/ibl pa3BUTHA XUMHH, KaK HAYKH W OTPAc/iM NPOU3BOJCTEA.
MosenHpoBaHHe XUMHYECKHX NMPOLIECCOB.
Pa3zpen 1. O611as H HeopraHH4YecKas XUuMHsi 45
Tema 1.1 CopepkaHue yuyeOHOro MaTepHasa: :

OcHOBHBIE NOHATHS H
3AKO0HbI XUMHH

BewectBo. AtoM. Monekyna. XuUMHYecKUiH sneMeHT. Auotponus. IlpocTbie W ClOMHbIE BeLIECTBA.
KauecTBeHHbIH M KOIMYECTBEHHbII COCTAB BELLECTB.

XuMHueckue 3Haku 1 opmynbl. KonnyecTBo BelecTsa.

Crepeoxumus. 3aKOH COXpaHEHHMs Macchl BELUECTB. 3aKOH MOCTOAHCTBA COCTABA BELIECTB MOJIEKYJAPHOI
CTPYKTYpbl. 3aKOH ABOrajipo 1 ClejicTBUs U3 Hero.

PacueTHble 3ajaud Ha HaXOXAEHWE OTHOCHTENLHON MOJEKYJISAPHON Macchbl, ONpejeseHHe MaccOBOH JOJIH
J7IEMEHTA B CNIOXKHOM BELIECTBE.

Tema 1.2
Iepuoanueckuii 3aKoH
u lMepuoanyeckasn
CHCTEMA XHMHYEeCKHX
anemenTos 1. M.
MenpgeneeBa.

Coaepxanne y4eOHOro MaTepuana:

OtkpeiTue JI. W. Menneneessim Ilepuoauueckoro 3akona. [lepuomnueckuit 3akoH B (opMyJIHpoOBKe
J.U.Menneneena.

[epuoanueckas Tabnuua XUMHYECKMX OJJIEMEHTOB- rpaduueckoe oTo0paXKeHHe MEePHOAHYECKOr0 3aKOHA
Crpykrypa nepruoanueckoi TabiuLb | nepuoabl( Manbie W Sonbluue), rpynnsi( ragHas U nobouHas).

ATtoM - cnokHas yacTHu@. Snpo ( MpoTOHBI M HelTpOHbI) M 3nekTpoHHas obonouka. M3oronsl. Crpoenne
3MEKTPOHHBIX 060/104EK ATOMOB 3JIEMEHTOB MaJIbIX NMepHoaoB. OcoBEHHOCTH CTPOEHHS INEKTPOHHBIX 060N0UeK
aTOMOB 3/IEMEHTOB BOJIbLIMX NEPHOMIOB NEPEXOAHBIX 1eMeHTOB. [TonaTHa 06 opburansax:s- p- d- f- opburansx.
DNeKTPOHHbIE KOH(UIYpaLUK JNEMEHTOB.

CospemenHas (opmynuposka [Nepuoanueckoro 3akona. 3nauenne INepuonnueckoro 3akona u [lepuoauteckoit

CHCTEMBI xuMuueckux anemenroB J{. U.Menpeneesa nns pasBuTHA HAYKH M TOHUMaHWA XHMH4YECKOIH
KapTHHbI MHpa.

I'lpa KTHYECKOE 3aHsITHE

MonenupoBanue nepuoanyeckoii cuctemsl JI.LH. Menneneesa

Tema 1.3
CT[)OBHIIB BellecTBa

CopepxaHue y4eOHOro MaTepuaia:

HMoHHaa XxuMu4eckas CBA3b. KaTHOHb[, {556 oﬁpazoBaHHe H3 @TOMOB B PE3YyJIbTATE NMPOLECCa OKHCIIEHHA. AHHOHB!,
ux 00pazoBaHHe U3 aTOMOB B PE3YJIbTaTe NPOLECca BOCCTaHOBEHHs. HOHHAsA CBA3b KaK CBA3b MEMIY
KaTHOHAMM M aHHOHAMH 32 CHET IEKTPOCTATHYECKOTO NpHTHkeHHA. Kiaccudukaiiua HOHOB: MO COCTABY, 3HAKY
A/pa, Hanuuuio rujpaTHoi obonouxu. MoHuble kpucTannuueckue pelierkd. CBoHCTBA BELIECTB C HOHHBIM
THIOM KPHCTAJTHYECKOH peLleTKH.

KosajieHTHas XUMUuecKas cBi3b. MexaHusm o6pa3oBaHus KOBaJIEHTHO# CBA3H ( 0OMEHHBIH W TOHOPHO-
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AKLENTOPHO#). JACKTPOOTPUUATENEHOCTE. KOBANGHTHEIE NOMAPHEIE H HETIOMAPHLIE CBAH. KpathocTs
KOBANEHTHOI cBA3H. MONeKyIApHbIe U aTOMHBIE KPHCTANNHYECKHE pelteTki, CBOHCTBA BEIIECTB C
MOJIEXYIIPHBIMH M aTOMHBIM¥ KPUCTAILTHUECKHMY PEIIeTKAMUY,

Mertannuyeckas ¢8a3b. MeTaULMHECKas KPUCTALIMYECKAA PELICTKA H METALAHYESCKAR cBA3E. PH3HHECKNe
CBOIiCTBa METAJLIIOR.

ATperathsie ¢ocToAHUA BEIECTB H BOJOPOAHAA CBA3b. TBepAoe, KUAKOE U ra3000palHoe COCTOAHIE BELISCTR,
[Mepexon BemecTBa U3 CAHOO ArperaTioOro COCTOAHMA B ApYroe. BoaopoaHas cBA3b.

YucTrie BenecTa U cMecH. [loHATHE 0 cMecH ReulecTB. ['OMOreHHRe 1 TeTeporeHnsie ecmec. CocTas cMeceli:
00beMHas H MACCOBAN N0 KOMIIOHEHTOB CMECH, MaccoBad Q0N npuMeced.

Hucnepcuete cuereel. [loHaThe o aucnepeHsix cuctemax. [ucnepeHad ¢asa U nucnepcHoHHas cpeaa.
Knaccndukaiys gucnepeHuX cucTeM. TIOMITHE 0 KOAIOWAHBIX CHCTEMAX.

CamocToaTenbnan padoTa 00y4alNIHXCH:

FlocTpoente Moaeneii CTpyKTYPHLIX KPHCTALTHIECKHX PEICTOK.
JlMcHEpCHBE CUCTEMB! B CTPOHTEABCTES

Tema 1.4 CopepxkanHe y4e0HOTO MaTepHANA: 2,3
Boaa, PacTeopel. Bopa xak pacrsopuTens. PacTeopumMocTs BewmeeTs. HachlleHHbIE, HEHACHILIEHHBIE, NIEPECHILEHHEIE PACTBOPEI.
INEKTPONUTHYUECKAR | 3aRUCHMOCTE PACTBOPUMOCTH [A30B, KHAKOCTSH M TBEPALIX BELECTR OT pasnuuHLX (akxropos. Maccosas noia
ANCCOLHALMSA. PACTBOPEHHOIG BEUIECTRA.
MEKTPOARTHYECKAA IHCCOLMALMA. IACKTPOIHTEL M HENEKTPONUTHL. IAEKTPOIHTHYECKAS AUCCOLUALIMS.
MexauuaM OUCCOLMALMM IS BEIIECTB C pa3IMYHbIMU THNAMH XUMHYecKoH B3, [uapaTuposaHHsle 1
HEerMAPATHPOBAHHEIE HOHE, CTeNeHb JMEKTPOAUTHHECKOH AlccouHaumu. CHIbHLIE 0 C1abhie HICKTPOIUTEL.
OCHOBHBIE NOIOKEHHA TEOPHE MNEKTPOAUTHUECKOH Auccounanui. KIcnoTs!, 0CHOBAHHA ¥ CONMK KaK
INEKTPONUTHL.
MpakTHYeckoe 3aHATHE:
[NpuroToBneHKe pacTBOPOB 3aJaHHOH KOHLIGHTPALIWH.
CamocTonaTensHas pabora obygawinaxcs:
Odopunenne nabopatopHoi paboTel
Peneruie 3a1a4 HA MACCOBBIE JONKM HELIECTR.
Tema 1.5 Copepkanne y4¢0HOr0 MaTepnana;
Knaccupukanns KucnoTet kax 3JIEKTPONHTbL, WX KIACCUPUKALIAYK MO Pa3HLIM NpH3HAKaM. XKHMHUYECKUe CROHCTBA KUCNOT B CBETE
HeOPranuYeCcKnx TEOPUH IEKTPONUTHUECKON Auccouuatny. OcoOeHHOCTH BIAMMOJEHCTBHA KOHLEHTPUPOBAHHOW cepHoH U
coeNHeHHil H nx B30THOM KUCIOT ¢ MeTanmaMy .OCHOBHBIE ¢IocoObl MOTYyIeHU KMCIOT.
cBoficTB

OCHORaHHA Kak IIEKTPOIANTRI, KX xnaccmbﬂxaunn o pasIu4HbBIM IPH3HAKAM. XuMuueCcKRe CBOMICTBa
OCHOBAHUN B CBETE TEOPHH 3JI€KT[JOJ'[HTH‘-I€CKOﬁ JHCCOITHAHH. Pasnoxenue HepacTBOPHMEBIX B BOJE
ocHoRaHUH, QCHORHLIE CNOCOOHI MOMYYEHHS OCHOBAHHIA,

Conu kak ANCKTPOIIMTEL. Conu cpe;mue, CpEeAHHUE M OCHOERHRIE, XHAMUIeCKEe CROHACTRA CoNeit B cReTe TEOPHH
AEKTPONMTHYECKOH fucconganuy. CnocoBul nomyueHus conelf, Crocodw nonyuenus coneit. I'uapomus coned
Oxcnaiel u ux ceolictea,  Coseofpazylomue W HeconeoOpasywowwme oxcuanl. OcuoBHele, amdotepubie u
KHNCNOTHRIE OKCHABI. JaBHCHMOCTE xapal{'repa OKCHEA OT CTENEeHH OKHUCNEHHR oﬁpa?.y}omero ero MEeTanaa.
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XumMuueckue cBoiictea okcuaos. [losydeHne OKCHIOB.

CamocTrosTesibHas paboTa 00y4alOLUHXCs:

Enkue menoyum U MX HCMOJNb30BAHHE B NpOMBILLJIEHHOCTH.
H3BecTb U ee MPpHMEHEHHE B CTPOMTENLCTBE.

Tema 1.6
XHMHYECKHE peaKUHH

CDI{C[J?K&HHE yqeﬁuoro MaTepHana:

Knaccudukauus XuMHUECKHX peakuuii. Peakuuu coeuHEHHs, pa3iokeHus, 3amelleHds, oOMeHa.
Karanutnueckue peakunu. OOpaTuMble M HeoOpaTHMbie peakunu. ['OMOTeHHble M TeTEpPOTEHHbIE PeaKuHH.
Dk30TepMUUeCcKHe U SHAOTepMUYeckue peakunu. TernoBoit addexT xumnueckoit peakuun. TepMoXUMHUECKOE
ypaBHeHHe. .OKHCIHMTENbHO-BOCCTAHOBUTENbHbIE  peakuun. Creneds  okucneHus.  OKucnutens U
BOCCTaHOBJIeHMe. BoccTaHOBHTENb U OKHCleHHe. MeTo/ 3NeKTpOHHOTO GanaHca Ansi COCTaBlIEHHS YPaBHEHHI
OKHCIIWTEIbHO-BOCCTAHOBHUTENbHBIX peakuuii. CKOpoCTb XUMHUECKHX peakiuio. [ToHATHE 0 CKOPOCTH peaKLi|H.
3aBUCHMOCTb CKOPOCTH peakuWd OT pa3auuHbiX (AaKTOpPOB: MNPUPOALI pearvpyiolMX BELIECTB, HX
KOHLEHTpaLMH, TEMNEPATYpbl, MOBEPXHOCTH CONPHUKOCHOBEHHS M MCTIONbL30BaHMe KaTanusaTopa. O6paTumbie 1
HeoOpaTuMble XHMUYECKHE peakli. XUMHYECKOE PaBHOBECHE H CNIOCO0b! €ro CMELLEH s,

Tema 1.7
MeTa/nibl H HEMETAIbI

Copaep:anue yueOHOro MaTepHaia:

Oco6GeHHOCTH CTPOEHHs aTOMOB U KpHcTainos. Pusnueckue cBoiicTea metayuioB. Kiaccudukaunn merannos
Mo pa3NuyHBIM NpH3HAKaM. XHMHYECKHE CBOMCTBA METAINIOB. DNEKTPOXHMUUECKHH P HANpsAKEeHHA
meTaos. Merannorepmus. Ob1uume cnocoObl nonyveHns MeTaioB. [ToHATHE O MeTaJnypriu.
[TupomeTanmyprus, rHAPOMETATYPrus U nekTpoMetannyprud. CriiaBsl YepHbI€ U LBETHBIE.

Hemetannbl. OcobeHHoCTH cTpoeHHs aToMOB. HemeTanbl- npocTelie BewecTsa. 3aBUCHMOCThL CBOHCTB
rajloreHoOB OT MX MONOXKEHUS B nepHoanieckoit cucteme. OKUCAUTENbHbIE W BOCCTAHOBHTEbHBIE CBOMCTBA
HEMETAJIJIOB B 3aBUCHMOCTH OT HX MOJIOKEHHS B PALY NEKTPOOTPHLIATENEHOCTH.

l'lpa KTHYECKHE 3aHATHH:

[MTonyuenue, cobupaHue 1 pacrno3HaBaHHe rasos.
Peuienue JKCNEpHMEHTAIIbHBIX 3a/1a4.

CamocTosiTeibHas pabora o0yualoLHXxcs:

Odopmnenue npakTuyeckux pador.

Co3naHue npe3eHTally Ha TeMy « MeTansbl U HeMeTalllbI».

H3yuenue KoJIeKLHii CNIaBoB.

CuaukaTHas NPOMBILIEHHOCTh, €€ 0COOEHHOCTH H. 06nacTh mpuMeHeHus. 3auuTa pedepatos.

10

Paspnen 2.

Opranuyeckasi XMMHSI

OcobennoctH Tema 2.1
OCHOBHbIE NOHATHS
OpraHHYecKoil XHMHH H
TEOPHsI CTPOEHHSE
OpraHHYecKHX
coeHHeHHIl

CopepsxkaHue yqedHOro MaTepHaJa:

EVER

[IpupoaHsle, HCKYCCTBEHHbIE M CHHTETHYECKHME OpraHHueckue Belectsa. CpaBHeHHe OPraHHYECKHX BELLECTB C
HeoOpraHH4ecKUMH. BaneHTHOCTb, XMMHUECKOE CTPOEHHE KaK MOPALOK COEJAWHEHHS AaTOMOB B MOJIEKYJIbI ITO
BaNeHTHOCTH. TeopHs CTpOeHHs OpraHMYecKuX coeHeHuit A.M. Bytneposa. OCHOBHbIE MONOKEHNA TEOPHH
XHMHUecKoro ctpoeHus. Hsomepus u nsomepsl. Xumuueckue GoOpMynbl H MOAETH MOJNEKY B OpraHHYECKOH
XHMHH,

Knaccudukauus opranudeckux sewiects. Knaccudukauus BelecTB Mo CTPOEHHMIO YTIEPOAHOIO CKenera M
Hanuuuio GyHkuHoHansHoH rpynne. 'omonoru u romonorusa. Hauana Homenxknatypst IUPAC.

Knaccudukauus  peakuuii B opraHudyeckoil  xumuu. Peakuuu  npucoepuseHusi(  THAPUPOBaHMS,
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TanoreHHpOBaHHA, FRAPOTANOTEHRPOBAHNA, ruaparanuy). Peakuyu oTinernenda ( AervaporanoreHUPORaHA,
JETHAPHUPOBAHHES, AeTHIPATANH). Peakiiny 3amMelueHus. Peakiiy H3oMepH3aLnig,

Tema 2.2
¥riesoaopoael H KX
TNIPHPOIHBIE HCTOMHHKH

Copepxanue yuefHOTO MaTepuana:

AJIKaHH : FOMONOTHYecKHH psf, H3OMepHs B HOMEHKIATYPa alkaHoB. XHUMIUECKHE CBOHCTBA ANKAHOB (METaHa,
srana) [IpimeHeHNe ankaHOB Ha OCHOBE CBOHCTE.

Ankesrl. 3THneH, ero nomyuenne { [ETHAPHPORAHNUEM ITAHA, NENONUMepH3alei NouITHIeH]).
Tomonoruyeckuit pan, HioMepusa, HOMEHKNATYpa ANKeHOB. XHMHAYECKHE CBOHCTRBA ITILIEHA: TOpetye,
KadecTBEeHHBIE peakiu { obecBednraHie OPOMHOH BOIE M PACTBOPAE NEPMAHTAHATA Kallia), rIApaTalus,
nonumMepHzanua. [IppMeHeHne 3THIEHa HA OCHOBE CBOMHCTS.

Jnenosie U KayuykH. [fondTHe 0 AHEHAX KaK YTJIEBOAOPOAAX ¢ ABYMS ABOHHLIMH CBA3AMH. CONPAKEHHbIE
IJHeHbl, Xumiveckue ceoifcrra 6ytagueda-1 3. M naonpena : obecipeynpaHne OpoMHON BOAKL 1
nonuMepusanis HatypansHelii 0 cunreTiMeckull kayuyk. Pesnna.

AIIKMHEL AneTdneH. XAMIteckde cBolicTea aleTHIeHA: ropeHye, ofeclBeunBaHie GPOMHOL BOJBI,
NpUCOEIHHEHNE XIOPOBOAOPOA H riuApataui. [Ipumenenne aueTniaeHa. MexaccoBas H30MEPHA ¢ ankaHaMu.
Apennl. Benson Xumuueckue ceolicTsa GeH30M1a; ropeHude, peakiis 3aMeIleHHA( FraOreHHpOBaHHE,
uyTporanHe). [Ipumenenne 6eH30ma Ha OCHOBE €T0 CBOHCTB.

IMprponsbte MCTOYHUKH yraeBoaopoaos. ITpuponnstii ra3: cocTas. [IpHMeHeHUe B KauecTBe TOILIMBE.

Hegre. Coctark 1 nepepabotka HedTh. [TeperoHka ked . HedrenpomykTel

CamocToaTesnbHan paGora ofyualonmxes:

Monrotoska nudopmalMoHHoro coobenus Ha TeMy: «HepHoe 30n0Te 3eMnu» nepepaloTKa U HCTICNEIOBAHUE
HedITH 1 HedTENPOXYKTOB.

OlgeHKa KauecTBa OKpyKaklieli cpebl Mpd pasnueax HedTH.

Tema 2.3 Conep:kanne yuehHOro marepHanas
Kucnopoaocoaepxamne | Cnuptel. [omyueHne 31aHona GpoxeHHeM TIFOK03EL. FHAPOKCINBHAA TPYNNa kaK PyHKuHonansuas, [louatHe o
OpraHHYeCKHe MPEASNBHEIX OMHOATOMHBIX CMHAPTAX. XHMHUUSCKHE CBOMCTRA dTAHOIA: BB&HMOﬂeﬁCTBHe C HanHeM;
CoeJHHEeHHd obpazoRaHHe NMPOCTRIX W COKHLIX 3(GAPOB, OKKCAEHHE B anbaerid. [[pUMeHeHne dTAH0MA HA OCHOBE CBOCTB.

AJTKOTORH3M, €70 NOCHERCTBUA AN OPraHH3MA YENoBeKa B npeaynpexkaeHre. THUEPHH KaK NpeJCcTABHTEND
MHOI0ATOMHBIX ¢UpTOB. KaueeTBentbie peakuuy Ha MHOTOATOMHBIE COMPTLL. [TPUMEHEHHE NTALEPHHA.
Qenon. Duznueckde W XWMHUYecKHe cbolicTea ¢enona. B3auMHOe BIHAHME ATOMOB B MONEKyNe (enona:
B3aMMOJISICTBHE C THAPOKCHIOM HATPHA H A30THOH KMCIOTOH. Hpmeueﬂﬂe (iJEHO.TIa HAa OCHOBE €ro cBQIHCTER,
Anwperuanl. [lonstie o6 anpAernmax. ARBACTHIOHAA TPYNna Kak dyHKUHOHanbHafs. PopManbaerda M ero
CBOHCTBA: OKHCIIGHHE B COOTBETCTBYIOIYID KHUCIIOTY, BOCCTAHOBACHHUE B CDO‘I‘BGTCTBYIOIJ.LHI"& CITHPT.
IMpumeHeHne HopMansIErHaa Ha OCHOBE CBOHCTR.

Kapbouoskle kucnoTel. [Tonarus o kapboHoserx kuchoTax. KapbokCHABHAA rpynina kak GyHKIHOHANBHAS.
T'oOMONOrHHeCKHE pAL NPeAenbHBIX OOHOOCHOBHBIX KUCNOT. [Toayuenue rapOOHOBBIX KHCIOT OKHCIEHKEM
anbIeruAoe. XUMUYSCKHE CBOHCTBA YKCYCHOH KHCAOTEL: 0011He CROHCTEA ¢ MHHEPATbHBIMU KHCIIOTAMH H
peakiua sTeprdrkaimy. [IpaMeHeHNe YKCYCHOH KHCIIOTH Ha OCHOBE CROMKCTE. BRCIWING JKUPHbIE KBCIOTH HA
NPHMEpE MANbMHTHHOBOH M CTCAPMHOBOH KMCIIOT.
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Cnoxssie 3Qupsl ¥ xupsl. [lomyuenue choxHbix 3¢upoB peakivedl sTepudHKaugu. CNoXHbEE IQHPE B
npHpofe, WX HasHaueHwe. [lpuMeneHHe CI0KHEIX 3QUPOE HAa OCHOBE cBOMCTB. JKHPHI Kak CIOXKHBIE 3(HPBHI.
Knaccupnkanns IKHpoB. XBMWUYeCKHe CEOMCTBA JKHPOB: THAPONIHI, W THAPKPOBAHME >KHAKMX KHPOB.
TIpHMMeHeHHe XKUPOB HA OCHOBE CBOICTB.

VINEROABl, MX XapakTepuCTHKA: MOHOCaxapuasl (rinokoza, $pykroza), nucaxapuasl { caxaposa) M
nojucaxapuisl{ xpaxman W uewnonosa). I'Mokosa - semnecTBo ¢ ABoicTBeHHOR GyHKIEEH- ANBACTUIOCTIMPT.
Xumpuueckye CBROHACTEA FNIOKO3HI OKHUCIIEHHE B [MIHOKOHOBYIO KHUCIIOTY, BOCCTAHOBIEHHE B COPOMT, CIUPTOBOE
Opowenne. IIpAMEHEHNE TVHOKO3bl HA OCHOBE CROMCTB. 3HaYeHME YINIGROACB B JKWBOH MPHPOAE H KHUIHH
yenoBekda. [lOHATHE 0 peaKkUMAX NOAYKOHAEHCAUMM M FWAPONKIE HA NpUMEpe R3AHMOTIPERpallleHyi: rMoKo3a -
MONHCAXAPYL

l'lpalcrn YecKoe 3aHATHE

CroficTBa KUCIOPOACONEPKALIMX OPFAHMYECKUX COSMHHEHHEH
KagecTBenHblE pedaKUHH Ha YINIEBO/Ib]

CaMocTosiTe/ILHASR paGoTa 06yuamHxes:

Moaroroeka HHGOPMAUMOHHOTO COOOIIEHMA O [[OPUMEHEHHH KHUCHOPOACOASPKALIMX COeAWHEHHAX B
CTPOUTENLCTRE.
OdopmacHue nabopaTopHoii paboTel

Tema 2.4
A30TCOMEPRALHE
OpraHHYecKHe
CoelHHEHH .
Ioanmepel.

Copepxanne y9¢0HOMD MATEPAAIAS

AmuHEL TlonaTre 00 aMuHax. AnupaTnyeckne aMUHbI, HX KiaccubHKanus. V HOMEHKIATYpa. AHHIIMH KaK
opraHuyeckoe ocHoraHue, [loaydeHue aHnKHa K3 HUTpoGensona. ITpuMedeHue AHNIMH HA OCHOBE CBOHCTR.,,
AMUHOKHCTOTEL ¥ak amboTepHble DHAYHKIHOHANLHBIE OpraHMMecKHe coefMHeHMA. XuMWueckue cBolicTRa
AMHHOKHCNO: B3auMOeHCTRHE ¢ IIENOUAMH, KUCROTAMY, APYT ¢ Apyrom. [lenTvanas ¢BA3L KM MONMIENTAALL
[lpumeneHe aMIHOKUCIOT Ha OCHOBE CBOMCTR,

Benkn, Ilepenunas, BTOpUUHAA, TPETHHHAA CTPYKTypsl OenkoB, Xumuueckue croOMCTRA OEnNKOB: ropexue,
AeHaTypaluus 6eAKoB , UBETHBIE peaku#l. Buonorimeckad dyHkLug oenkos

lNMommeprl Benkw u nonwcaxapuabl kax Onomomimeptl. IlnacTmacch!. TlomydeHWe NONMMEPOB peaklHei
MOMUMEPH3AIHH H NOIHKOHOCHCALHA Tepmon.nacmqnme H TCPMOPCAKTHBHBIC ILTACTMACCHL. pr:JICTaBHTCI[H
nnact™ace. Bonokua, ux wnaccupukaund, [lomydenue sonokoH. OTAesbHLIE NpeACTABMTENH XHMHYECKHX
BOJIOKOH. .

IlpakTHY9¢CKHE 3AHATHAS

PeineHye 3kcTiepMeHTaAbLHBIX 33729 HA HACHTH(HUKAMI) OPTaHHUeCKHUX COeARHEHHH,
PacrosnaBanue naacTMace U BONOKOH.
KavecTeHHBIE peaKIMH Ha GenKi.

CamocTonTenbHan pafora o0y9alInHAXCs:

CocTaenenne npeseHTaumil Ha TeMy « Benku, ux pont B MW3HK KHBLIX OPraH3MOBY
OdopumieHse npakTHieckux paboT.
Co30aHHE KOINEKLHH XMMHIECKHX BOTOKOH W IUTACTMACC.
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s XapaKkTepUCTHKH YPOBHSA OCBOEGHHA yIeOHOro MaTepHana HCIONb3YIOTC caeayiolnpe 0003HaueH !
1 — o3HaKOMUTENBHEIN (Y3HABaHUE paHee H3YUEHHBIX O0OBEKTOB, CBOUCTRY);

2 — penpoAyKTHBHBIH (BBITONHCHUE ACATCIBHOCTH 110 00pa3ily, HHCTPYKIUH HITH TIOJI PYKOBOJICTBOM),
3 — IpOAYKTHBHBIH (IITAHUPOBAHUE U CAMOCTOATENEHOE BRIIONHCHHE ACATCIBHOCTH, PeIIeH e NPoOIeMHbIX 3a1ad
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2.2 XapaKTepHCTHKA 0CHOBHLIX BHAORB YUe(HOH NAeSTeIbHOCTH ¢CTY/ICHTOB

Tabmuua 2.2.1 - XapakTepracTHKa OCHOBHBIX BUIIOB YIeOHOH AeSITENBHOCTH CTYCHTOR

Xapamepuc‘ruxa OCHOBHBIX BHAOB J¢ATCILHOCTH CTYJEHTOR

Copepxanue oGy4eHHs
Aep y (HA YpoBHe yueOHbIX geiicTaiii)

Baxuelinide XHMHYECKHE| s YMEHHEC [ABATh ONpEICICHHE W ONEPHPOBATH CICAYIOMMMH  XH-
MOHATHSR MHTECKUMH MOHATHAMH: BEUIECTBO, XMMHUECKKI 3MEMCHT, aTOM, MOMCKYIa,
OTHOCUTENBHEIE aTOMHAA M MOIEKYNAPHAd MAcchl, HOH, AUIOTPOIHA, H3QTOIIRL,
XHMHUIECKAd  CB3b, ONEKTPOOTPHUATENBHOCTh, BAEHTHOCTB,  CTETEHH
OKHCIEHUA, MOJIb, MOJIApHAA Macca, MOApHbH 00beM rasoo0pasHEIX BEIecTE,
BEIlECTBA MONEKYNSAPHOTO M HEMONEKYMAPHOIQ CTPOEHHA, DPacTBOpEI,
BREEKTPOJIKT K HE WIEKTPOIWTHUECKAd AHCCOUMANUA, OKHMCIHTEIR H BOCCTA-
HOBHTENb, OKMCIICHHE H BOCCTAHOBIEHME, TeIIOBOH 2 (heKT peakLnH, CKOpOCTh
KHMHMECKOH peakumy, KaTalus, XHMHYECKOe PABHOBECHE, YTNEPOLIHKIH cKenerT,
{pYHKUHOHANbHAA TPYNIA, H30MEDHA, COMOIOTHA.

DcHOBHBIC 3AK0HBI XHMHH ¢ (hopMYNUpOBatIe 3aKOHOB COXPAHEHHA MACChl BEIIECTE H MOCTOAHCTRA
COCTABA BEIISCTE.

® YCTAHOBKA NPHYHHHO-CICACTECHHOR CBA3ZM MEKILY CONCPKAHHEM 3THX
RAKOHOB W HAMHCAHHEM XHUMHYeckux ¢opMyn M ypaereHul. VYcraHopka

BBOJIOLHOHHON CYUIHOCTH MEeHIENeeBCkoll 1 CoBpeMeHHOH QopMyITHpOROK
nepHoauieckoro 3akona J. M. Menaeneesa. O0bsicHeHYe QUIMIECKOrO CMBICH
CHMBONHKM IepHoApdeckoil TaOmMILL XUMHUeckHX osmemeHtos JI WM.
Mewuneneepa (HOMEPOB 3NEMEHTA, MEPHOMNA, TPYNINLI} H YCTAHOBKA MPHYHRHO-
CNeNCTBEHHOH CBA3M MEXODY CTPOCHHEM ATOMA H  3aKOHOMEPHOCTAM
M3MEHEHHA CBOHCTE JMEMEHTOR M 00pa30BAHHEIX UMH BEINECTR B HEPHOMAX H
rpynmnax.

* X3PaKTEPHCTHKA 3IEMEHTOB MaNbiX W OONBIMX MEPHOIOB MO HX
nionoxkenuto B [eprograeckoi cucreme N, H. MeHpencera

(OCHOBHBIC TEOPHH XHMHH & YCTAHOBKA 32BUCHUMOCTH CROMCTE XMMHYCCKHMX BEWIECTB OT CTPOSHHA
TOMOB OOPa3YVICIIAX HX XUMHYECKUX DNIEMEHTOB. XapaKTePUCTHKA BAMHEHIIHX,
THAOB XUMHYECKHX CBA3EH H OTHOCHTENLHOCTH 3TOH THIONIQIHY,
® o0BACHEHHE 3aBHCHMOCTH CBOHCTB BEUIECTB OT HX COCTABA H CTPOEHUA
KPUCTAITHYECKHX PELISTOK.
¢ (QOPMYNHPOBKA OCHOBHBIX [OJIOKEHUN TEOPHH IEKTPOIHTHIECKOH
MHCCOLHALHY M XapaKTepUCTHKA B CBETE DTOH TeopHH CBOHCTB OCHOBHBIX|
ACCOB HEOPTAHHYECKHX COCHHEHHH,

s GopMYAHPOBKA OCHOBHBEIX NOMMXEHWI TEOPHN XHMHYECKOTD CTPOECHHS
pPraHAYeCKHX COSMHMHEHHNH N XapakrepuCTHKa B CBETE 3TOH TECOPHMH CBOICTB
CHORURIX KNACCOR ODTAHHYEC KUX COCTMHEHUI

BakHelllHe BemecTEa M & XapaKTepPUCTHKA COCTaBa, CTPOEHHA, CBOHCTR, MONYUEHUS U IPAMEHEHHA
MATCPHANE] mkHedmux Merannor (TA wu [I A rpynn, amOMUHHA, JKene3d, a B
CTECTBEHHOHAYTHOM NPoQIie B HEKOTOPLIX d~3JIEMEHTOB) ¥ MX COEAMHEHHIA.

& XapaKTepHCTHKZ COCTABA, CTPOCHHMS, CBOHCTE, NOIYHEHUN U NPHMEHEHUS
anelitnx Hemetamnos (VIIL A, VIIA, V* rpynmn, a Taiokxe asota u docdopa,
TIepofia M KPEMHHA, BOAOPOAA) M Ux coeguHeHuil. XapakrepHcTuka cocTara,
TPOEHWA, CBOMCTB, NONYYEHHWd M [OpHMEHeHMS BAKHEHIIMX KIACCOB
TNEBOACPOAOE (ANIKAHOB, LHKIOANTKE- HOB, aNkeHOB, ANTKMHOB, apeHOB) H WX
aubonee 3HAYUMBIX B HADOAHOXO3ANCTBEHHOM [LTaHe [pelcTaruTenceit.

® AHANOrHYHAS XAPAKTEPHCTHKA BaKHEHIIHX TIpeAcTaBUTENeH ApYTHX

ACCOE OPTAHMUECKMX COSAUHEHMI: METAHOMA W 3TAHONAR, CNOKHBIX 3DHpoR,
HWpOB, MbUT, AIBAErHAOR (HOPManNBOErdIOB W AUETANBASIHOA), KETOHOR
aneToHa), KapHOHOBLIX KUCNOT (YKCYCHOH KHCIOTHY, ANS &CTECTBEHHOHAYIHOTO,

ofuns  MpeACTABUTENeH  JPYrux  KIaccOoB  KHCIIOT), MOHOCAXapHaos
rMIOKO3Bl), AHMcaxapuacR  (caxaposbl), MNoMHcaxapHAoR  (kpaxmaiza H
€NIIONO3b),  AHWMMHA, AMHHOKHCIOT, 0eNKoB, HMCKYCCTBEHHBIX H
HHTETHIECKHUX BOJIOKOH, Kay4yKOB, ILTACTMACC.
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XuMHYecKH AILIK

CHMBOJIHKA

® HCIONB30BAHHE B yueOHOH H  OpodeCCHOHANLHOH AEATENEHOCTH]|
KHMHISCKHX TCPMHHOB H CHMBOITHKH.
® HA3RAHHE M3YHEHHBIX BEUIECTB 10 TPHBHAMLHONW MNH MeXIYHapoIHOH
HOMEHKIATYPE M OTPAaXEeHHe CO0CTaBa JITHX COCIAHMHEHMH ¢ NOMOIILI)
X HMHYECKHX (hopMYTL.
& OTpaXEHHE XHAMHYECKHX NPOIECCOR ¢ [IOMOMIBIO YPABHEHHI XHMHIECKHX
pearuuit

XHMHIECKHE peakKnin

¢ O0BACHEHHE CYITHOCTH XHMHYECKHUX MPOLIECCOB.

s raccHGUKANKA XUMHYSCKHX DEAKINH IO PA3THYHLIM MPHIHAKAM: THCTY
i COCTaBY NPOAYKTOB M PEAreHTOB, TEILIOBOMY dddieKTy, HAlpaBIeHHIO, dase,
HAIIMYHIO KATANM3ATOpa, M3MEHEHHIO CTeneHell OKMCIEHHS BIEMEHTOB,
00pasyrOIHX BEILECTBA.

* YCTAHOBKA MPH3IHAKOB OOLIETO H PAINHMYHOTO B THIOJIOTHH Peakuuid Ay
HEOPTAHMYECKOM H OPraHMYeCKOH XuMUH.

s praccHGURALMA BEIICCTB M [POLECCOB C TOMKH 3PEHHS OKMUCICHHA-
BOCCTAHOBJICHMUA.

® COCTaBIEHHE YpaBHeHHH peakllMil ¢ OMOLIBI) METONA 3JIEKTPOHHOTO
BanaHca.

¢ 0OpACHEHHE 3ABHCHMOCTH CKOPOCTH XUMUMECKOH DEAKUMH H [OACKEHNS

XHMHUYECKHH JKCIePUMEHT

® BRIIONHEHHE XHMUYLCKOrQ 3KCOCPHMCHTA B MOJHOM COOTBETCTEMH C

npaeinamMy 6e30MaCHOCTH,
L H&GJIIOJIEHPI&, ClJHKcaLlHSI H ONHCAHHE DpEIYIBTATOR TIPOBEASHHOIO
BKCOSPUMEHTA

Xnmuveckan HRGopMAaTHA

® [IPOBCACHHE CAMOCTOATENBHOIO IIOMCKA XWMHUeckoi Hudopmauum C
MCIOONBIOBAHAEM PAVIMMHBIX WCTOYHUKOB (HAYUHO-TIOMYIAPHEIX H3ZAHMIA,
KOMOEIOTEPHBRIX 0az  fgaHHBIX, pecypcoB Mwurepmera). HMcnoiasioBaHHe
OMIBIOTEPHBIX TeXHONCTHH ajs  o0paboTkH M mepegauyld  XHMHIECKOM
adopManuy U ee IPEACTABNEHH B PAATHMYHBIX (ropMax

PacueTel nO
(opMyIaM H YpapHEeHHIM

XHMHBYCCKHM

®YCTAHOBKA 3AaBHCHMOCTH MOKOLY Ka4yecTBCHHOH H KOJXWYCCTREHHOH
CTOPOHAMH XHMHYCCKIX 00LRKTOB H POIECCOB.
* DEILCHHE PACYHCTHBLIX 3a4a49 IMg XHMHUYECKHM dJOpMy.JIaM A YPaBHCHHAM

[popuasroe H  #podec
CHOHAJILHO IHAUMMOE
COmepKaHHe

¢ o0BACHEHHE XEMMUECKHX ABICHLM, MPOMCXOMALMX B IpHpoLe, ObTy 1 H
POM3BORCTEE.
® OMpefcieHHe BO3MOXHOCTCH NPOTEKaHMA XHAMUYMECKHX NPEBpalieHHIl B
P&3JIMYHBIX YCIOBHAX.

¢ cOOMIOAEHUE MPARHI SRKOJOTHUSCKH [PAMOTHOrO TOBENEHHA B OKpY-
aweit cpene.

SOUEHKA BIMSAHHAA XUMHYECKOIQ 3arpA3HeHMs OKpyxXawweH cpegn H
OPTraHK3M YEOBEKA M APYTHE JKHBBIEC OPTaHU3MBL.
ecobmoneHne npasmn OezomacHore OOPAlIEHHS € TOPIOYHMH H TOK-
CHYHBIMM  BeltecTBaMH, aabopatopubiM  obopyacsadyueM. [loaroroeka
PacTEOPOR 3afaHHON KOHUEHTPALHH B OBITY # Ha NIPOH3BOJICTEE.
® KPUTHYECKAA OLSHKA AOCTOBEPHOCTH XEMHueckoH  MHGoOpMaliME,
MOCTYIAFCIIEN B3 PA3HBIX HCTOYHHKOB
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3. VUYEBHO-METOAUYECKOE W MATEPHAJIBHO TEXHHYECKOE
OBECIIEYEHME ITPOTPAMMBI YHEBHOH TUCIHUILIHHBI XWMMW»

Ma’repnaﬂbno-'rexnnqeclcoe oflecmeTeHHE N CIHILTHHBI

ITporpamma AUCIHILINELL peanusyeTcs B yucOnom kabuuere «KabuueT xumun, OHONOTHH
¥ IKOJOTHYECKHX OCHOB IPHPOAOIIONB30BaHUA» Ne4(7 u nmaboparopuu xuMuu, OHONOTHMH H
0e301aCHOCTH KUIHEAEATENEHOCTH.,

O6opynoBanue (ocHAmMeHMe) yaeOHoro kaduHera:

—  KOMIUTEKT Y49eOHO-METOAHYIECKHX JOKYMEHTOB;

- Harmsgpsie mocobud (CTeHMH, [TaKaThL);

—  ayMUTOpHasA AOCKa ¢ MarHHTHOH MOBEPXHOCTHIO;

—  mKad CeKIHOHHBIH AT XPaHEHHs! TUTEPATYPhl U JEMOHCTPALIMOHHOr0 000PYI0BAHMS;
—  paboune yueOHBIC MECTA 10 KONIMYECTBY ITOCAJOTHBIX MECT.

Texnuueckne cpecTBa 00yUIeHHN:
—  MYJbTHMEOHUHHBINA IPOCKIOP;

—  3KCNO3UIUOHHEIN 3KpaH;
—  CpeIcTRa TEeNEKOMMYHUKAIMH.
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4. PEKOMEHAYEMAS JINTEPATYPA

OcHOBHBIE HCTOYHHKH AR CTYACHTOB:

1. T'abpuemstn O.C., Octpoymor MW.I. Xumus: yueOHHK Ui CTYJACHTOB
npo)eCCHOHANBHEIX ~ 00pa3oBaTeBHBIX  OPraHU3alldM, OCBAMBAIOIMX  MPOecCHd |
coennanpHOocTH CI1O - M.,2017

2. T'abpuensu O.C., JIeicopa I'.I. Xumusa. Tecrtel, 3agaum, w yupaxueHHAX: yuebHoe
nocobme g CTYACHTOB NpodecCHOHANBHBIX 00pa3zoBaTeNBHBIX OpraHu3aiuif, OCBAWBAIONIX
npodeccun u cneunansaoctd CI10 - M..2017.

3. I'abpuenan O.C. uw gp. Xumma [IpaktukyMm y4uebHOe mocobme 11 CTYACHTOB
NpohecCHOHANBHEIX ~ 00pa3oBaTeNbHBIX  OpraHu3aldi  ocBaWBalOmuX  npodeccun H
cnenuansaocty CITO - M,,2017

4. Tabpuensn O.C. u gp. XuMusa: nocodue amd noarotoskd kK EI'D: yuebnoe nocobue mns
CTYEHTOB MpodecCHOHANBHBIX 00pa30BATEIBHBIX OPTaHH3alHi, OCBAMBAIOINHX NPOGECCHH K
cremuansHocTH CI10 — M., 2017.

5. Epoxun KO.M., Kosameea W.B. Xumus ams npodeccuit u  crenuanbHOCTEH
TEXHAYIECKOTO ¥ €CTECTBEHHOHAYIHOTO NpoduieH: yIeOHHK T CTYACHTOB MpoheCCHOHABHBIX
06pazoBaTeNbHEIX OPraHM3aLAl OCBAMBAOIINX Hpodeccuu U crnennamsrocta CIIO - M.,2017.

Jlnsa npenogasarene:

1. O6 OGpazopanun B Poccuiickoit @enepainn : denepansusii saxon or 29.12.2012
Ne273- @3 (B pemakumnu ¢eacpambHBIX 3akoHOB 0T 07.05.2013Ne 99- @3, ot 07.06.2013
Nel120-D3, or 02.07.2013 Nel70- @3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317- @3, o1
03.02.1014 Ne11-®3, ot 03.02.2014 Nel5- D3, ot 05.05.2014 Ne84-®3, ot 27.05.2014 Nel135-
®3, or 04.06.2014 Nel43- @3, ¢ U3MEHEHHSIMH BHECEHHBIMH PDenepalbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pegakuuu o1 03.07.2016, ¢ uasmerernsamu ot 19.12.2016.

2. Ilpuxa3z MuHKcTepcTBa 0OpazoBanus ¥ Hayku PO o1 31 gexabps 2015 r. Nel578 «O
BHECEHMH M3MCHeHWH B QeaepanbHBEIl rocyJapCTBEHHEBIH oOpa3zoBaTenbHBI cTaHAApT
cpenuero obmero oO6pa3oBaHMA, YTBEPXKAEHHBIH Ipuka3oM MuHHcTepcTBa 00pa3oOBaHHA H
HaykH Poccutickoif ®enepaumn ot 17 mag 2012r Ned13

3. llpumepHas  ocHOBHas  ©oOpasoBaTeIBEHas  [OporpaMMa CpeiHero  o0imero
o6pazopaHns, og00pecHHAs pelleHeM (elepanbHOTO yueOGHO- MEeTOAMUYECKOro obbeauueHus
o obmemy 06pazoBaHuio (MpoToKoa o 28 Hrons 2016r Ne2\16-3).

4, CnagkoB u JAp. XuMus Jid HpodeccHil U crenuanbHOCTEH TexHUMeckoro npodums
(ameKTpoHHOE nputoxenne)- M., 2017.

JonmonunrensHbIe HCTOUHAAKH:

1. XKykoe C.T. OxcnepumeHTanbHBIA yIeOHUK mo xumuu 10-11 xnace. [DneKTpoHHEBIH
pecypc].- 2016.- 476 c. ®opmar: PDF

2. Mumenunna JI.H.. DnexTpoHHEIH yueOHUK. [DnekTpoHHBI pecypc].- 2016.- 352¢.

3. Pymsutuc I'.E, @enpaman O.I. XuMusa. 30eKTpoHHOE IIpUNoKeHKe K yaebruky 10-11
Kace. [DnekTpoHHEL pecype).- 2015.- 236¢.
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5. O®OPMJIEHHME MAONOJHEHHW ¥ HW3MEHEHME, BHECEHHBIX
PABOUYYIO ITPOI'PAMMY

PacemoTpero Ha 3acenanuu [T1K

Ipotoxon Ne 0T « » 20 T

JomonHeHnus, Y3MEHEHNS, BHECEHHBIE B ITporpaMmy Ha 2(19-2020 yueGuerid roa

Tatnmuua 5.1 — JlononaeAus ¥ U3MEHESHE s, BHECEHHEIE B pabouyio nporpaMmy

Mo paznena paGouveit

Cogepmanne n3MeHeHH H JonoaHeHRH
NperpaMmer




