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1. TOACHUTEJIBHASA 3AITUCKA
Pabouass mporpamma 1o XMMHUHU COCTaBJI€HAa Ha OCHOBAHMU CIIEIYIOIIHUX

HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:
1. ®enepanbHoro 3akoHa «O06 oopazoBanuu B POy Ne273-03 ot 29.12.2012

2. IIpuxaz MunucrepctBa obpazoBanus u Hayku PD ot 17 mas 2012 r. Ne
413 «O6 ytBepxkaeHUU (HeaepalibHOIO TOCY/IapCTBEHHOIO 00pa30BaTEIbHOIO

CTaHaapTa cpeaHero oomiero obpaszoBanus» (C M3MEHEHUSMH W JIOTIOJHCHUSMHU
01:29.12.2014 1, 31.12.2015 ., 29.06.2017 1.)

3.ABtopckoii mporpammbl O.C. I'abpuensua (I'abpuensa O.C. [Iporpamma
kypca xumun aua 10-11 xmaccoB oO0mieoOpa3oBaTeIbHBIX YUpeKIeHUd M:
Hpoda,2012)

4. Tlonoxenust o paboueit mporpamme mnenarora MBOY JlanbHeHcKas
COLLL

5. OOITI COO MBOY Jansuenckas COIIL.

6. Yuebnoro iana MbOY [ansHenckas COIL na 2023-2024 yueOubIit
TOI.

7. Ilpuxaz Munnpocsemenust Poccun ot 12 Hosi6pst 2021 1. Ne 819 («O6
yrBepxkaenun [lopsiaka ¢opmupoBanusa (enepaibHOro mepeyHsi y4eOHUKOB,
JIOTYIIEHHBIX K WCHOJB30BAaHUIO MPHU peau3allid UMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTAlUI0 O00pa30BaTENbHBIX MPOrPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO

o0111ero, cpeiHero oo1ero oopazoBaHus'"»)

esu u 3a1a4u Kypca
Kypc xumun HanpasiieH Ha:
o (opmupoBaHue y ydammMxcs XHMHUYECKHX 3HAHUHW KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;
e Pa3BUTHE JUYHOCTU OOYHAIOIINXCS, UX UHTEIUICKTyaJIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBAaHKE, (DOPMUPOBAHKE Y HUX TYMAHUCTHYECKUX OTHOIICHHMA
U DKOJIOTUYECKU TPAMOTHOTO TIOBEICHUSI B OBITY U TPYIOBOM JCSATEIBHOCTH;
e BBIPAOOTKY MOHUMAaHUsSI OOIECTBEHHON MOTPEOHOCTH B PA3BUTHH XHWMHUHU,
Takke (OPMUPOBAHHUE OTHOIIEHHUS K XMMHUU KaK K BO3MOXKHOW 00JacTH
Oyayiei mpakTUIEeCKOM AeSTEIbHOCTH;
o (¢opmupoBaHue yMEHHMH Oe3omacHoro oOpalieHuss C  BelleCTBaMHU,
WCIIOJIb3YEMbIMH B TTIOBCETHEBHOM KU3HU.
B ocHoOBe coziepkaHus Kypca XUMUH JIekKaT UJCH:
e MaTepHaIbHOE €AUHCTBO BEIIECTB MPUPOJIbI, UX TEHETHUECKAs CBSI3b;
¢ TMPUYUHHO-CIIEJICTBEHHBIE CBSA3U MEXIY COCTABOM, CTPOEHUEM, CBOMCTBAMU
Y IPUMEHEHUEM BEILIECTB;
¢ O3HABAEMOCTH BEIIIECTB U 3aKOHOMEPHOCTEN XUMHUUYECKUX PEAKIIUIA;



OOBSICHSIONIAs U NPOrHOCTHYECKAs] POJb TEOPETUYECKUX 3HAHUU MJis
(aKTOJIOrMYECKOro MaTeprana XuM1uu JIEMEHTOB;

KOHKPETHOE XHWMHUYECKOE COEJIMHEHUE TIpe/ICTaBisieT coOOH 3BEHO B
HEMPEPBIBHOM 1€MW NPEBPALICHUIN BEIIECTB, OHO YYaCTBYET B KPYrOBOPOTE
BEILIECTB U XUMUYECKOW 3BOJIIOLUY;

3aKOHBI MPUPOJIbI OOBEKTUBHBI U MTO3HABAEMbI; 3HAHNE 3aKOHOB XUMUU JAET
BO3MOXXHOCTh  YIHPABIATh  MPEBPAIICHUSMH  BEIIECTB,  HAXOJHUTh
IKOJIOTUYECKU Oe30macHbIe CocoObl MPOMU3BOICTBA BEIIECTB MATEPHAIIOB U
OXpaHbl OKPY’KAOIIEH Cpeibl OT XUMHUYECKOTO 3arps3HEHUS;

HayKa W TIpakTUKa B3aWMOCBSI3aHbl: TpPeOOBaHUs MPAKTUKU — JBIOKyLIas
CWJIa Pa3BUTHS HAYKH, YCIEXU NPAKTUKH OOYCIOBJIEHBI JOCTHKEHUSIMH
HayKH;

pPa3BUTHE XUMHUYECKON HAyKW M XMMHU3ALHS HAPOJHOTO XO3AKCTBA CIIyXkaT
UHTEpecaM 4YeJloBeKa M O0IIecTBa B II€JIOM, MMEIT TI'yMaHUCTHYECKH
XapakTep M MpU3BaHbl CIOCOOCTBOBATH PEIICHUIO TNIOOAIBHBIX MpOoOseM
COBPEMEHHOCTH.

HCJII/I H3YYCHUHA XUMHUH:

OCBO€HHME 3HAHMIl 00 OCHOBHBIX MOHATHUSIX, 3AKOHOB XUMHHU, XUMUYECKOU
CUMBOJIMKH, BBIJAIOIINUXCSA OTKPBITUAX XUMHUH, POJIM XHUMHUYECKOW HAyKH B
(OpMHUPOBAHUN COBPEMEHHOH €CTECTBEHHOHAYYHOW KAapTHUHBI MHDpA,
METO/1aX HAyYHOI'O MMO3HAHMS;

OBJIAJICHHEe YMEHUSIMHU HaONIOaTh XUMHUYECKHUE SBJICHUS, MPOBOJUTH
XUMHUYECKUN 3KCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XUMHUYECKUX
(GbopMyJ BEIIECTB M YPABHEHH XUMUYECKUX PEAKIUi; 000CHOBBIBATH MECTO
U poJib XUMHUYECKHMX 3HAHUM B MPAKTUYECKOM JEATENbHOCTH JIIOJEH,
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTMH; MpPOBOAWTH HAOIIOJEHUE 32
DKOCUCTEMAaMH C LEIbI0 UX ONMCAHUS M BBIABICHUS ECTECTBEHHBIX U
AHTPOIIOTEHHBIX HW3MEHEHWH, CBA3aHHBIX C pPa3BUTHEM XHMHYECKOMU
OPOMBIIUIEHHOCTH; HAXOAWTh W  AHAIM3UPOBATh HMHPOpPMAIMIO O
XUMHUYECKOM 3arpsi3HEHUH OKPYKAIOIIEH CPEIbl U €ro MOCIENCTBUAX;
Pa3BUTHE [T03HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYAJIIbHBIX U TBOPYECKHUX
CHOCOOHOCTEM B MpoLecce M3yYeHUS BBIJAIOLIMXCA JAOCTHKEHMH XUMHH,
BOILEIIMX B OOLIEUETIOBEUECKYIO0 KYyJIbTYypy; B Ipoliecce MpPOBEACHMS
XUMHUYECKOTO IKCIIEPUMEHTA, CaAMOCTOSITEIbHOIO MPUOOpETEHUsl 3HAHUI B
COOTBETCTBUH C BO3HUKIIUMU KU3HEHHBIMU MOTPEOHOCTIIMU;

BOCIHUTAaHMe YOSKACHHOCTH B BO3MOXKHOCTH TO3HAHMS >KUBOW MPHUPOIBL,
HEOOXOAMMOCTH  OEpeXHOro  OTHOILIEHHUS K  TIPUPOAHOW  Cpele,
COOCTBEHHOMY 3/IOPOBBIO; YBAXKEHHMSI K MHEHHUIO OIIOHEHTa NpH
OOCYXXJIeHUH TMpoOJieM; OTHOIICHUS K XUMUU KaK K OJHOMY U3
(GyHIaMEHTAJIbHBIX ~ KOMIIOHEHTOB  €CTECTBO3HAHUS M DJIEMEHTY
00I11eYeI0BEYECKOM KYIbTYPHI;

NpUMEHeHHUe MOJIyYeHHbIX 3HAaHUW M yMEHMM Ui 0e30MacHOro
UCIIOJIb30BaHUs BEUIECTB U MAaTEPHAJIOB B OBITY, CEIHCKOM XO3SHCTBE M HA
IIPOU3BOJCTBE, PEIICHUS NPAKTUYECKHUX 3aa4 B IOBCEAHEBHOM >KHU3HHU,



MPEIYIPEKICHUS SBICHUM, HAHOCSIIMX BPEH 3J0POBBIO UEIIOBEKA U
OKPYKAIOIIEN CpELE.
3amaun
o opMUpOBaHUE Yy UIKOJHBHUKOB €CTECTBEHHOHAYYHOIO MHPOBO33PEHHS,
OCHOBAaHHOI'O Ha MOHWMAaHUU B3aMMOCBSI3U 3JIEMEHTOB KUBOW M HEXUBOU
MIPUPOJIBI, OCO3HAHUHU YEJIOBEKA KaK YaCTU IMPUPOJIbI, MPOAYKTa IBOIIOLHNH
YKUBOW MPUPOJBI;

dbopMHpOBaHUE Y IIKOJIHHUKOB SKOJOTUYECKOTO MBINUICHUS Ha OCHOBE
YMEJIOTO BIIaJICHUSI CIOCOOaMH CaMOOpPTaHU3alluy KU3HEAEATCIIbHOCTH;

NpUOOpPETEHUE IIIKOJBHUKAMU OIBITAa Pa3HOOOPa3HON  MPaKTUYIECKOM
JESITEIbHOCTH, ONbITA MO3HAHUSA M CAMONO3HAHWS B IPOLECCE W3YyUYECHUS
OKPYKaIOUIIEr0 MUPA;

BOCIUTAHUE TPAXKIAHCKOW OTBETCTBEHHOCTH WM IMPABOBOrO CAMOCO3HAHUS,
CaMOCTOSITEJIbHOCTH U MHULMATUBHOCTH YYaIlMXCS 4Y€pe3 BKIKOUYCHUE UX B
ITO3UTUBHYIO CO3UIATEIIbHYIO 3KOJIOTUUYECKYIO AEATENbHOCTD;

CO37aHMEe  yCIOBUHM  JJI1  BO3MOXKHOCTHM  OCO3HaHHOrO  BbIOOpa
WHIUBUYyaIbHOW  00pa30BaTeNIbHOW  TPAEKTOPUH, CIOCOOCTBYIOIIECH
nocJyeayronemMy npodeccuoHaILHOMY CaMOOIPEIEIIEHUIO, B COOTBETCTBUU
C UHAMBUAYaJbHBIMU HHTEpECaMU PEOCHKA U TOTPEOHOCTSIMU PETHOHA.

OcHOBHOE conepkaHhe Kypca xumuM 11 Kiacca COCTaBIsIFOT COBPEMEHHBIE

MPEACTABICHUSI O CTPOCHUU BEIIECTB M XMMHUUYECKOM IIpoliecce; 0000IIeHue o

KJIACCaxX OPTaHUYECKUX U HEOPraHMYECKUX COECAMHECHUHN U UX CBOMCTBAX.

[Iporpamma pa3paboTaHa Ha OCHOBE KOHIICHTPUYECKOTO TMOJX0/Aa K

CTPYKTYpPUPOBAHUIO y4eOHOTrO Marepuaia. B OCHOBY mporpaMmbl MOJIOXKEH
MPUHLINN pa3BUBaroIiero ooyuenus. [Iporpamma onupaercst Ha MaTepuan XUMUU,
m3ydyeHHbld B 89, 10 knaccax, MO3TOMY HEKOTOpBIE TEMBI Kypca XUMHUU
paccMaTpuBalOTCsl TOBTOPHO, HO YK€ Ha 0o0jiee BBICOKOM TEOPETHUYECKOM
YPOBHE.

Peanuzanus npuHIna pa3BUBAIONIEro OOYYEHHS TIOCTUTACTCS U3yUEeHHUEM

OCHOB TEOPETUYECKOTO COJEPKAHUA OPraHUYECKOW XUMHUHU C ITOCIEIYIOIIUM
NEPEX0J0M K UX MCTOJIB30BAHUIO HA KOHKPETHOM (DAKTHUECKOM MaTepuale, Te
TEOPETUYECKHUE 3HAHUS UTPAIOT OOBICHSIONIYIO U TPOTHO3UPYIOIIYIO POJIb.

Pabouas yuyeOnast nmporpamma nmo xumuu B 11-oM kjacce paccuutaHa Ha 68
y4eOHBIX 4acoB (2 yaca B HEJEINIO).

2.COAEPKAHUE YYEBHOI'O ITPEAMETA

Temal. Crpoenne aroma u nepuoaudeckuid 3axkon J[. U. Menneneea (7
4acoB)

OcHOBHBIC CBeJACHHSI O CTPOCHMM aroMa. Sapo: TPOTOHBI M HEUTPOHBI.
N3oTombl. DNEKTPOHBI. JIEKTpOHHAs O00JI0YKA. DHEPTreTUYECKUN YPOBEHb.
OCOOCHHOCTH CTPOSHHS IJICKTPOHHBIX 000JIOYEK aTOMOB 3JEMEHTOB 4-TO M 5-TO
nepuojioB nepuoauueckoi cuctemsl J[. 1. MenneneeBa (mepexoaHbIX JIEMEHTOB).
[Tonsitue 06 opOUTANISAX. S- U p-OopOUTATU. DIEKTPOHHBIE KOHPUTYpAIIMA aTOMOB



XUMHUYECKUX IJIEMEHTOB.

Iepuoaunueckuii 3akon .. MeHaeneeBa B cBeTe Y4eHHUS 0 CTPOCHUH aTOMA.
OtkpeiTue [I. W. MeHneneeBblM NEPUOAUYECKOTO 3akoHa. [lepuommueckas
cuctemMa xumudeckux snemeHToB Jl. M. MenaeneeBa - rpadpuueckoe oToOpaxxeHue
MEPUOANYECKOTO 3aKOHA. DU3MYECKUI CMBICH MOPSAJKOBOTO HOMEpA JJIEMEHTA,
HOMEpa MepHoJa W HoMmepa rpynnbl. BanieHTHble 3A€KTpOHBI. [IpuunHbI
M3MEHEHHS CBOMCTB AJIEMEHTOB B MEPUOIAX U Tpynnax (IJIaBHBIX MOATPYyIIax).
[Tonoxenue BOAOpPOAAa B NEPHOJUYECKON CUCTEME. 3HAUYEHHE MEPUOIUYECKOrO
3aKOHA U MEPUOJUYECKON CHCTEMbI XMMHYeCKHX dieMeHToB [[. M. Menneneesa
JUISL pa3BUTHUS HAYKU U TOHUMAHUS XUMUYECKON KapTHUHBI MHUPA.

JemoHcTpauuu. Paznuynbie (OpMbI NEPUOIUYECKON CHUCTEMBl XUMHUYECKHX
anemenToB [l. 1. Menpeneena.

JlabopatopHubiii  onbiT. 1. KoHCTpynpoBaHuE NEPUOAUYECKON  TaOIMIIBI
AJIEMEHTOB C UCIIOJIb30BAHNEM KapTOYEK.

Tema 2. Ctpoenne BemecTBa (10 yacon)

HNonnasa xummuueckass cBsa3b. KaTnoHel u aHuoHbl. Kiaccudukanuss HMOHOB.
HNonHple KpuCTamIMyeckne pemeTkd. CBONCTBAa BEIIECTB C 3THUM  THUIIOM
KPUCTALNTNYECKUX PELIETOK.
KoBaneHTHasi XMMHMYeCKasi CBSi3b. OJIEKTPOOTpULATENBHOCTh. [lomspHas u
HEIOJISIpHAss KOBAJIECHTHbIEC CBA3U. Jumonb. IIonsgpHOCTH CBSA3M M IOJISAPHOCTH
MoOJIeKyJibl. OOMEHHBII U JOHOPHO-AaKIENTOPHBIM MEXaHU3Mbl O00pa30BaHUs
KOBAJICHTHON CBA3M. MOJEKYJISIpHbIE W aTOMHBIE KPUCTALUIMYECKUE PEIIETKH.
CoiicTBa  BEIIECTB C ATUMU  TUMAMH  KPUCTAUIMYECKHX  PELIETOK.
Meraimyeckass XuMu4yeckasi cBsi3b. OCOOCHHOCTU CTPOEHHSI ATOMOB METAJIOB.
MeTtannnueckass XuMUYECKas CBSI3b U METAJNIMYECKAass KPUCTAUINYECKAsl pelieTKa.
CBoOMCTBa BEMIECTB C 3TUM TUIIOM CBSI3H.

Bopopoanasi xumu4yeckasi cBsi3b. MEXMOJIEKYJISIpHAs M BHYTPUMOJIEKYJISIpHAs
BOJOPOJIHAsI CBSI3b. 3HAYEHUE BOJOPOJHOM CBSI3M I OpPraHU3alUMU CTPYKTYp
OMOTIOJIMMEPOB.

IMonmmepsl. IlnacTMacchl: TEPMOIUIACTBI M PEAKTOIIACTBI, UX MPEACTABUTENINA U
npuMeHeHue. BoyokHa: nmpupoiHble (pacTUTENbHbBIE U )KUBOTHBIE) M XUMUYECKHUE
(MCKYCCTBEHHBIE U CUHTETHUUYECKHUE), X MPEACTABUTEIN U IPUMEHEHHUE.
I'a3000pa3Hoe cocTosiHMe BelecTBa. Tpu arperatHbIX COCTOSHUS — BOJBI.
OcoOeHHOCTH CTpOeHHUs Ta3oB. MOJSIpHBIM 00BEM Tra3000pa3HBIX BEIIECTB.
[Ipumepsl Tra3000pa3HBIX MOPHUPOAHBIX CMECEH: BO3AYyX, NPUPOAHBIA Tas3.
3arpsizHeHne atMocepbl (KUCTOTHBIE O, TapHUKOBBIM A(dekT) u 6oprda ¢
HuM. [IpencraBurenu razoo0pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPO, YIIIEKUCIbIN
ra3, aMMuak, 3TuieH. MIx nonydyeHue, coOupaHue U pacrio3HaBaHUe.

Kuakoe cocrosinne BemecTtBa. Boma. IlorpeGnenue Boabl B OBITY W Ha
npou3BoACTBE. JKecTKOCTh BOBI U CIIOCOOBI €€ ycTpaHeHusi. MuHepaabHbie BObI,
UX HCIIOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX IIEIISX.

Kunkue KpucTauibl U UX IPUMEHEHUE.

TBepnoe cocrosinue BemecTBa. AMop(dHBIE TBEpAbIE BEIIECTBA B MPUPOJIEC U B
KU3HM 4YeJIOBEKa, WX 3HA4YeHUWEe W NpuMeHeHue. Kpucramimueckoe CTpoeHue
BEILECTBA.



HNucnepcHbie cucrembl. [lonsTie o qucnepcHeix cuctemax. JlucnepcHas ¢asa u
nucnepcuonHas cpeaa. Kiaccudukanus qucnepcHbIX CUCTEM B 3aBUCMMOCTH OT
arperaTHOr0  COCTOSIHUS ~ JIMCIEPCHOM  CpeAbl U JUCIEPCHOHHOW  (hasbl.
['pyboaucnepcHbie CUCTEMBI: IMYIBCUHU, CYCTIEH3UH, a3PO30JIH.
ToHKOIUCIIEPCHBIE CUCTEMBI: TEJIA U 30JIH.

CocraB BemecrBa M cMeceil. BellecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO
CTPOEHHMS. 3AKOH ITOCTOSTHCTBA COCTAaBA BEILIECTB.

[ToHsiTHE «10S» U €€ PAa3HOBUIHOCTH: MaccoBasi (JOJIs1 3JIEMEHTOB B COEIMHEHUH,
JI0JI1 KOMIIOHEHTa B CMECH - JIOJISI MPUMECEH, JOJsl PACTBOPEHHOI'O BEIIECTBA B
pactBope) u oObeMHas. Jlons BbIXoJa MNPOAYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOYKHOTO.

JdemoHcTpanuu. Mogenp KpPUCTAIUIMYECKOW PEIMIETKHM XJOpHUAA HATPHS.
OO6pa3iubl MUHEPATIOB ¢ MOHHON KPUCTAJIMYECKOW pelIeTKOoM: Kanpuuta. Moaenu
KPUCTAJUIMYECKUX PEIIETOK «CyXOro JbAa» (WIW Hoja), anmasza, rpadura (Uiu
KBapIia). Mogens MOJIEKYJIbI JTHK. OO6pa31s IJ1acTMacce
(penonodopmanpaeruypie,  MNOJUYpeTaH,  MOJMATUJICH,  IOJMIIPONMIIEH,
HNOJMBUHWIXJIOPUA) U u3aenus u3 Hux. OOpas3ipl BOJOKOH (LIEPCTh, IIEIK,
alleTaTHOE BOJIOKHO, KAallpOH, JIaBCaH, HEWIOH) M u3nenus u3 Hux. OOpasupbl
HEOpPraHWYECKUX IMOJIMMEPOB (cepa IUIacTHYECKasi, KBapl, OKCHJ aJIOMUHUS,
OPUPOJIHbIE  ATIOMOCUJIMKAThl). Mopaens ModspHOrOo o00beMa Ta3oB. Tpu
arperaTHbIX COCTOSIHMA BOAbl. OOpa3upl HAKMNOKM B YallHUKE U TpyoOax
LHEHTPAIBHOIO OTOMIeHHs. JKECTKOCTh BOABI U CIIOCOOBI e ycTpaneHus. 1Ipubdopsl
Ha XUAKUX Kpucrtamiax. OOpas3upl pa3iIUyHbIX TUCIEPCHBIX CHUCTEM: 3MYJIbCHUMH,
CyClleH3uM, a’po3oneit, reneil u 3omed. Koarymsuusa. Cunepesuc. Oddext
Tunnans.

JlabopaTopHbie onbiThbl. 2. OnpeneneHrue TUNA KPUCTAUIMYECKOW PEIICTKH
BEILECTBA U ONUCAaHUE €ro CBOMCTB. 3. O3HAKOMJIEHUE C KOJUIEKLIMEH TOJIMMEPOB:
IUIACTMAacC M BOJIOKOH W H3Aeiusd u3 HuX. 4. McnbiTaHue BOABI Ha KECTKOCTH.
YcTpaHeHne )KECTKOCTH BOJBI. 5. O3HaKOMIIEHHE C MUHEPAIbHBIMU
BoJaMu. 6. O3HAaKOMJIEHHE C TUCTIEPCHBIMH CUCTEMAMM.

Tema 3. Xumnueckue peakunu (14 yacon)

Peakuumn, waymume 0e3 H3MeHEHMsI  COCTaBa BemIeCcTB. AJUIOTpOnuUs U
AIUTOTPOIHBIE BUAoU3MeHeHus. [[puurHbl autoTponuu Ha mpuMepe MoAupUKAIIHiA
Kuciopoaa, yriepoaa u docdopa. O3o0H, ero 6mosorudyeckas poib. M3zomepsl u
U30MEpHUS.

Peaknmu, umaymue ¢ M3MeHEeHHMe €OCTaBa BellecTBa. Peakuuu coequHeHus,
pa3oKEeHMs, 3aMelIeHUs] 1 0OMEeHa B HEOPTraHWYECKONM M OpraHMYecKON XHUMUU.
Peakiuu 3k30- U sHporepmudeckue. TemnoBoil 3hPexT XUMHUUECKOW peakiuuu u
TEPMOXMMUYECKHE ypaBHEHMs. Peakuuu TOpeHMs, KakK 4YacTHbIM Ciydau
AK30TEPMUYECKHUX pEaKLn.
CxopocTh XMMHYECKO# peakuuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUU
OT MPUPOJBI PEArMPYIOIMIMX BEIIECTB, KOHLEHTPALMH, TEMIEPATypbl, IIOMIAIH
MIOBEPXHOCTHU CONPUKOCHOBEHHUS U KaTaJln3aTopa. Peakiuu romo- v reTeporeHHbIe.
[TonsiTue o xkatanmze U Karanu3atopax. @depmeHTHl Kak OMOJIOTHYECKHE
KaTaJIu3aTophl, O0COOEHHOCTH 170'¢ GyHKIIMOHUPOBAHMUSL.



OO0paTumocTb XUMUYecKuX peakuuil. HeoOpatumbie 1 0OpaTUMble XUMUYECKHE
peakuuu. COCTOSSHUE XMMHYECKOTO PpAaBHOBECHS [JIi OOpPaTHUMBIX XUMHYECKHX
peakuuii. CnocoObl CMEIIEHUSI XUMHUYECKOTO PaBHOBECHUS HA MpHUMEpPE CUHTE3a
amMmuaka. [loHaTre 06 OCHOBHBIX HAYYHBIX MIPUHIIMIIAX MPOU3BOJICTBA HA IIPUMEPE
CUHTE3a aMMHaKa W CEepHOM KHUCJIOTHI.
Posb BOAbI B Xxummnuyeckou peakuum. VctuHHBIE pacTBOphl. PacTBOpuMOCTh U
KJaccu(ukaiys BEIIeCTB MO0 3TOMY MPHU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE
u HEPACTBOPUMBIC BEILIECTBA.
DNEKTPOIUTHI U HERJICKTPOJUTHI. IDIEKTPOIUTHYECKas aAucconuanus. Kuciorsl,
OCHOBAHUS W COJIA C TOYKU 3PEHUS TECOPHUMU DICKTPOJIUTUUYECKON IHCCOLMALUU.
XUMHUYECKHE CBOMCTBA BOJbI; B3aUMOJCHCTBHE C METaUlaMH, OCHOBHBIMU U
KUCJIOTHBIMH OKCHJIAMH, pa3JIOKEHHE U 00pa3oBaHUE KPUCTAIIOTHIPATOB.
Peakiuu rugparaniuy B OpraHn4eCKOd XUMUMU.

I'uaposn3 opraHuYecKMX M HeOpPraHu4ecKux coequHeHuid. HeoOpatumbiii
ruaposin3. OOpaTUMBIN rUAPOIN3 cojiel. ['Mapoau3 opraHudecKux COeIUHEHUN U
€ro MPAaKTUYECKOE 3HAYCHHUE I IOJYyYEHHUs THUAPOJIU3HOIO CIUPTAa UM MbLIA.
buonoruyeckas poiib TUAPOJIU3Aa B IUIACTHUECKOM W JHEPreTHUYECKOM OOMEHE
BEILIECTB 151 SHEpPruu B KJIETKE.
OKuCINTEIbHO—BOCCTAHOBUTEIbHbIC peaKuum. Crenenn OKHCJICHUS.
Onpenenenue CTENeHU OKHUCIEHHUS 10 ¢opmyne coeauHeHus. llonstue 00
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuax. OKUCIEHME W BOCCTAaHOBJIEHUE,
OKHCJIUTEIb 51 BOCCTAHOBUTETb.
DJIEKTPOJIN3. DJEKTPOJIU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MPOIIECC.
DIIEKTPOIU3 pacIlJIaBOB U pAaCTBOPOB Ha npumepe xjopuaa Hatpus. [Ipakrudeckoe
MIPUMEHEHUE AJIEKTPOIIN3a. DIEKTPOIUTUUECKOE MOJTYUYEHUE ATFOMUHUSL.
JMemounctpamuun. [Ipespamienue kpacHoro docdopa B 6enbiit. O3onaTop. Monenu
MOJIEKYJl H-OyTaHa W n300yTaHa. 3aBUCMMOCTh CKOPOCTH PEAKIIUU OT MPUPOJIbI
BEIIECTB Ha IIPUMEPE B3aUMOJICHUCTBUS PACTBOPOB PA3IIMUYHBIX KUCIOT OJMHAKOBOU
KOHIICHTpAIlMM C OJWHAKOBBIMH TpaHyJlaMd IIMHKA U B3aUMOJCHCTBUS
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, >Kejie3a) C COJISHOMN
KUCJIOTOM. B3anmomencTBue pacTBOPOB CEPHOM KHUCIOTBI C PacTBOpPaMHU
THOCYNb(aTa HATPUS paA3IUYHOM KOHIIGHTpAIlMM | TeMIepaTypbl. Mojenb
KUILALLIETO cJiosd. PasiiokeHue mnepokcuaa BOAOPOAA € IMOMOIIBI0 KaTaln3aTropa
(okcupa mapranua (IV)) u karanasbl ChIpOro msica u celporo kaprodens. [Ipumepsr
HEOOpATUMBIX peakIui, UIAYIHX ¢ O00pa30oBaHMEM OCajKa, rasa WIH BOJBbI.
B3aumopeiictBue nutusa u Hatpus ¢ BoaoH. Ilomyuenue oxcuga gocdopa (V) u
pPacTBOpPEHHE €ro B BOJIE; UCTIBITAHKUE TTOJTYYEHHOI'O pacTBOpa JlakmycoMm. OOpasiibl
KPUCTAJUIOTUAPATOB. VcnibiTaHWE pacTBOPOB AJIEKTPOJUTOB M HEAJIEKTPOJIUTOB Ha
MPEIMET IUCCOIUALIMU. 3aBUCUMOCTh CTENICHH AJICKTPOIUTUYECKON JUCCOLMAIAN
YKCYCHOM KHCIIOTBI OT pa30aBjieHHS pacTBOpa. [ WMaponu3 kapOwma KambIlus.
['unponu3 kapOOHATOB MICIOYHBIX METAIUIOB U HUTPATOB IMHKA win cBuHMA (I1).
[Tonyuenne wbuia. [IpocTeiive OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLNH;
B3aMMOJICUCTBHUE ITMHKA C COJISTHOM KHUCIIOTOW U JKeje3a ¢ pacTBOpPOM cCyibdara
Meau (II). Mopgenp »aaekTponusepa. Mojenb 3IEKTPOJU3HOW BaHHBI  JJIA
MOJTYYEHHUS AITFOMUHUSL.



JlabopaTtopHbie onbIThl. 7. Peakuus 3aMelleHHs MEOU KEIE30M B PacTBOPE
MEJTHOTro Kymnopoca. 8. Peakuuu, uaymiye ¢ 00pa3oBaHHeM Ocajika, ra3a U BoJbl. 9.
[TonyueHne Kuciopoaa pa3ioKEeHUEM NEPOKCHIA BOAOPOAA C MOMOIIBIO OKCHIA
maprannia (IV) um karamasel ceiporo kaptodens. 10. IlomyueHuwe Boaopoja
B3aMMOJICHCTBUEM KHUCJIOTHI C HUHKOM. 1 1. Pa3nuunble cirydan ruiposin3a coyeil.
Tema 4. BemecTtBa n ux cBoiicra (20 yacoB)

Metamabl. B3auMojelicTBue METaUIOB ¢ HEMeTa/ulaMH (XJOpOM, CEpod u
KUCJIOpOAOM). B3anmoneicTBUE MIETOUHBIX U IIEJIOYHO3EMENbHBIX METAJLIOB C
BOJOW. OJEKTPOXUMUYECKHA psAl HaNpsHKEHWH MeTaioB. B3amMmopeiicTBue
METAJJIOB C PacTBOpaMu KHUCJIOT U cojied. AmoMmuHOTepMusa. B3aumoneiicTBue
HATpUA C ATaHOJIOM u benomoMm.
Koppo3usa meramios. [IoHsATHE 0 XMMHUYECKOW U DIEKTPOXMMHUYECKON KOPPO3UHU
MeTaioB. CocoObl 3alUTHl METAIIIIOB OT KOPPO3HH.

Hemeranabl. CpaBHHTENbHAas XapaKTEPUCTUKA TajOreHOB Kak HauOoJiee
TUMHWYHBIX MPEICTaBUTENEH HEMETaI0B. OKUCIUTEIbHBIE CBOMCTBA HEMETAIIOB
(B3aUMOJIEHCTBHE C METaJUlaMU M BOJAOPOJIOM). BoccTaHOBUTENBbHBIE CBOMCTBA
HEMETAaJUIOB (B3aMMOJICUCTBHE C 00Jiee AIEKTPOOTPULIATETLHBIMU HEMETANIAMU U
CJ10KHBIMU BEIECTBAMU-OKHUCIUTEISIMU ).
Kuciorsl Heopranmuyeckue u opranuyveckme. Kraccudukamus KucoT.
XUMHUUYECKHE CBOWMCTBA KHUCJIOT: B3aMMOACHCTBUE C META/UIAMHU, OKCHUIAAMHU
METAJJIOB,  THUAPOKCHUIAMU  METa/VIOB,  COJSIMM,  cOoupTamu  (peakius
srepudukanun). OcoOble CBOHCTBAa A30THOW M KOHIIEHTPUPOBAHHOW CEpHOM
KHUCJIOTHI.

OcHoBaHMSI  HeOpraHm4eckue ©  opraHuvyeckue. OCHOBaHUA,  HX
kinaccudukanus. XUMUYECKHE CBOMCTBA OCHOBAHUM: B3aUMOJICUCTBUE C
KUCJIOTAMH, KHUCJIOTHBIMHA OKCHAAMU M COJsAMHU. Pa3iiokeHue HepacTBOPUMBIX
OCHOBAHHUH.

Conu. Krnaccudukamus coneit: cpenHue, KUCIbIe W OCHOBHBIC. XHUMHUYECKHE
CBOMCTBA COJICM: B3auMMOJICMCTBHE C KHCJIOTaMH, IeJIOoYaMH, MeETaJlaMu M
comsimu. llpencraButenu cojied W WX 3HA4YCHHE. XJIOPUJA HATpHs, KapOoHAT
Kanblus, Gocdar kanpius (CpeHUE COMM); TUAPOKApPOOHATHI HATPUS U AMMOHUS
(xucabie conn); ruapokcokapoonar menu (I1) - mamaxut (OCHOBHAS COJb).
KauecTtBeHHble peakiuu Ha XJOPUI-, CyibdaT-, U KapOOHAT-aHUOHBI, KATHOH
amMmMoHus, kKatnoHsl xkene3a (I1) u (I11).

I'eneTnuyeckasi CBSI3b MEXKAY KJIACCAMH HEOPraHMYECKHUX M OPraHUYeCKHX
coenHeHuu. [loHATHE O TEHETUYECKOW CBSA3M W TEHETUYECKUX psaax.
['enetnueckuit psg Mmeramia. ['eHetmdeckuit psig HeMetamia. (OcoOEHHOCTH
T€HETUYECKOTr0 PsiJla B OPraHUYE€CKON XUMUU.

JMemonctpamuu. Koytekiyus o6pas3iioB MeTauioB. ['opeHue MarHusi U alfOMUHUS
B KHCJIOpOJe. B3anMonencTBue MICIOYHO3EMENIBHBIX METALUIOB C  BOAOM.
B3aumopenictBue HaTpus € 3TAHOJIOM, IIMHKAa C YKCYCHOM KHUCJIOTOM.
AnmoMuHOTEpMHUS. B3aummoneiicTBue Meau ¢ KOHIICHTPUPOBAHHOM a30THOM
KUCJIOTOM. Pe3ylbTaTbl KOPPO3UM METALUIOB B 3aBUCHUMOCTH OT YCJIOBUU €€
nporekanus. Komnekmusi 06pa3ioB HeMeTaoB. B3aumoeiicTBre XJIOpHON BOJIBI
C pacTBOpoM Opommna (noamma) kaiaus. Koyuiekius mpupoIHBIX OPraHUYECKUX



kuciaoT. Paz0aBneHne KOHLIEHTPUPOBAHHOW CEpHOM KUCIOTHL. B3ammonelcTBue
KOHLICHTPUPOBAHHOM CEPHOM KHCIOTBI C cCaxapoM, LEJUII0JI030i U  MENbIO.
OOpa3ipl MPUPOJHBIX MHUHEPAJIOB, COJAEPXKAIIMX XJIOPUIl HATpHsi, KapOoHAT
kanblud, Gocdar xanbius u ruapokcokapobonar menu (II). O6pas3ipl NHUIIEBBHIX
MPOYKTOB, COJIEPKAIIUX THAPOKAPOOHATHI HATPUSI 1 aMMOHUS, X CIIOCOOHOCTD K
Pa3JIOKEHHIO IPU HarpeBaHuu. [ 'amenne coapl ykcycoMm. KauecTBeHHbBIE peaklnu
Ha KaTUOHBI U AaHHOHBI.

JlaGopaTopHsble onbIThI. 12. McnipiTaHne pacTBOPOB KUCIOT, OCHOBAaHUU U COJIEU
MHAUKatopamu. 13. B3auMonaencTBue COJNSTHOM KHUCIOTBI M PacTBOpAa YKCYCHOU
KHCIIOTBI ¢ MeTtaimiamu. 14. B3auMopeilcTBuE COJISIHOW KHUCIOTBI M pacTBopa
YKCYCHOM KHCJOTBI C OCHOBaHMSIMH. 15. B3amMomencTBHE COJSHOW KHUCIOTHI U
pacTBOpa YKCYCHOM KHUCIOTBI ¢ coisiMu. 16. Ilomydyenne u  cBoiCTBa
HEpPacCTBOPUMBIX OCHOBaHUM. 17. I'MIposv3 XJIOPUAOB M AaleTaTOB HIEJIOYHBIX
MeTaiioB. 18. O3HaKOMJICHHE C KOJUICKIHUSMH: a) METAJUIOB; 0) HEMETAJIOB; B)
KHUCJIOT; T) OCHOBAaHMM; J) MHHEpPaJIOB M OHOJOTMYECKMX MaTepUalioB,
COJZIEPIKALLUX HEKOTOPBIE COJIU.

Tema NeS Xumuueckuii npakTukyM (84acos)

1.I[lonyuyeHue razoo0pa3HbIX BEUIECTB (BOJAOPOJA, KHUCIOPOJA, OKCHAA YIiepoja
(IV), ammuaka). JlokazatenbCTBO UX HATTUYUSL.

2.CKOpOCTh XUMUYECKHUX PEAKLUN. XUMUYECKOE PABHOBECHE.

3.CpaBHEHHME CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX COCTUMHEHUM.

4 PerreHne 3KCIIEpUMEHTANBHBIX 3a4a4 1o TeMe «[ mapomms»

SPenieHre H3KCNEPUMEHTANBHBIX 3a/ad Ha MJICHTU(PHUKAIUIO HEOPraHUYECKUX
COeIMHEHNH

(xmopuzsl, KapGoHaThl, cymbdaTer, katronst NH,", Ba®*, Cu®™).

6.PerieHue SKCIEPUMEHTANIBHBIX 3a/ad  HAa MACHTU(UKAIUIO OPTraHUYECKUX
COCIMHEHUN

7.l'eHeTndeckass CBsSI3b MEXKIYy KilacCaMd HEOPraHWYECKMX M OpraHUYECKUX
BEILIECTB.

8.Pacro3HaBaHue macTMacc U BOJIOKOH.

Tema Ne6 Xumusi u :xu3Hb(84acoB)

Xumus u 310poBbe. JlekapcTBa, (pepMeHTh, BUTAMUHBI, TOPMOHBI, MUHEpaIbHbIE
BObI. [IpoOnembl, CBSI3aHHBIE C MPUMEHEHNUEM JIEKApPCTBEHHBIX IPEnapaToB.
Xumus v nuina. KanopuiHOCTh )KUPOB, OEIKOB U YIJIEBOJIOB.

XuMHST B TOBCEIHEBHOM XM3HM. Moromue M uyucTAmme cpenacrsa. lIpaBuma
Oe3omacHoi paboThI CO CpeicTBaMU OBITOBOM XMMUHU.

XHWMUYECKHUE BEIIECTBA KAK CTPOUTENBHBIE U MOAEIOYHbIE MaTepHrabl. BemecTsa,
UCIIOJIb3yeMbI€ B NMOJAUTpaduu, KUBOMUCH, CKYJIBIITYPE, APXUTEKTYpE.

OO1Me MpeACTaBICHHUS] O MPOMBIIIEHHBIX COCO0aX MOJMYYEHUS XMMHYECKUX
BEILIECTB (Ha MPUMEPE MPOU3BOJICTBA CEPHOU KUCIIOTHI).

XUMHUYECKOE 3arps3HECHUE OKPYKAKOWLIEW CPEAbl U €ro MOCIeACTBUs. bbiTOBas
XUMHUYECKasi FPAMOTHOCTb.

@opmbl OpraHu3anuM y4eOHOIl JesiTeJIbHOCTH: (POHTANIBHAS, TPYIIOBAasi,
napHas, WHIMBUyalIbHAS. B ciyJae OCJIOKHEHUS CaHUTAPHO-



BHHI[eMHOHOFI/I‘leCKOﬁ 0OCTaHOBKH MOKET OBITh HCIIOJb30BaHO SJICKTPOHHOC
06y‘I€HI/I€ C IPUMCHCHUEM JUCTAHIIMOHHBIX 06p8,30BaT€JII>HBIX TEXHOJIOTHM.

Buabl y4eOHOH aesiTeILHOCTH: paccka3, Oecena, auanor, HaOMIOJACHUS 3a
MPUPOJIHBIMUA SBJICHUSMH, paboTa ¢ HCTOYHMKAMH HHGOpPMAIMU, BBITIOJTHEHUE
OIILITOB.

3.IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA

3HaTh / HOHUMATS :

e 3HAMb pPONbL XUMUU 6 €eCMEeCMmE03HAHUU, €€ CBA3b C JPYyTUMHU
€CTECTBEHHbIMHU HayKaMH, 3HAYEHHUE B ’KU3HU COBPEMEHHOTO OOIIECTBA;

e 3HAMb U NOHUMAMb 6aMCHEUWIue XUMUYECKUe NOHAMUA. BEUIECTBO,
XUMHAYECKUN DJIEMEHT, aTOM, MOJEKYJa, Macca aTOMOB M MOJIEKYJI, HOH,
pamuKan, auIoTPOINHs, HYKIUABl W HM30TOIBI, aTOMHEIC S-, P-, d-opOuTaimy,
XUMHYECKasl CBA3b, JJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTb, CTEIICHb
OKHUCJIEHUs, THOpuau3auus opOuTaneil, NTPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, MOJIb, MOJSpHas Macca, MOJSIpDHBIM 00BEM, BeElIeCTBa
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHNUS, KOMIUIEKCHBIE COEUHEHNS,
JOUCIIEPCHBIE  CHUCTEMBI, HCTHHHBIE  PACTBOPBI,  AJIEKTPOIUTUYECKAS
JUCCOLIMAIUS, KHUCJIOTHO-OCHOBHBIE pEakIMM B BOJHBIX pacTBOpax,
TUAPOIN3, OKHUCICHHE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3, CKOPOCTb
XMMHUYECKON peaklMu, MEXaHU3M peakUUH, KaTaju3, TeIIoBol 3¢¢deKT
peakuuu, OSHTaJbIMs, TeIjIoTa oOpa3oBaHUs, SHTPOIUSA, XHUMHYECKOE
paBHOBECHE, KOHCTaHTa PaBHOBECHUS, YIIIEPOAHBII CKeNeT, GyHKIIMOHAIbHAS
rpynna, TOMOJIOTHS, CTPYKTypHass M IPOCTPAHCTBEHHAs HW30MeEpHs,
WHIYKTUBHBIA M Me30MepHbI 3ddexThl, 3nexTpoduii, HykiIeodu,
OCHOBHBIE TUIIbI PEAKLIUNA B HEOPTAHUYECKON U OPraHUYECKOW XUMUH;

e 3HAMb U NOHUMAMb OCHOBHbIE 3AKOHbI XUMUU ' 3aKOH COXPAHEHUS MACCHI
BEILIECTB, NEPUOJMYECKUN 3aKOH, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABoragpo, 3akoH l'ecca, 3aKOH JEUCTBYIOIIMX MacC B KHHETUKE U
TE€PMOJIMHAMHUKE;

e 3HAMb U HNOHUMAMb OCHOGHbIE MeOPpUU XUMUU. CTPOCHHUS aToMma,
XUMUYECKOM CBSA3M, DJEKTPOJIMTHUYECKONW JUCCOLMALMM, KHUCIOT |
OCHOBAaHUH, CTpOCHUSA OPraHUYECKUX COCIMHEHU (BKITFOUAs
CTEPEOXUMHUIO), XHMHUUECKYIO KHHETUKY U XUMUYECKYI0 TEPMOAUHAMUKY;

e 3HamMb  Klaccuukauyurw) U HOMEHKIamypy HEOPTaHWYECKUX U
OPraHUYECKUX COCIMHCHUN;

o 3HamMb NPUPOOHbBIE  UCMOYHUKU YTIEBOJOPOIOB M  CIOCOOBI  HUX
nepepadboTKy;

e 3HAMb Gewjecmeéa U MAMEPUAbl, WIUPOKO  UCHOJIbIyeMble 6
npakmuke: OCHOBHbIE METAJUIbI U CIUIaBbl, TpaduT, KBapl, CTEKIIO, IEMEHT,
MUHEpaibHble YIOOpEHUs, MHHEpPaJbHbIE W OPraHUYECKHE KHUCIIOTHI,
HIeJIOYM, aMMHAK, YIJIEBOJAOPOAbI, (EHOJ, aHWIMH, METaHOJ, 3TaHOJI,
ATWICHIJIMKONb, TIUUEPUH, (GOpMalIbETua, aleTalbIerua, aleToH,



TJII0OKO3a, caxapo3a, Kpaxmaj, KJIeTyaTka, AaMHHOKHUCIIOTBHI, OeNKH,
MCKYCCTBEHHbBIE BOJIOKHA, Kay4yKH, IUIACTMACCHI, )KAPbI, MbIJIa U MOIOIIIHE
CPENCTBA;

3Hamp OCHOBHBIC TEHJCHIIMU PAa3BUTUA METAJUIYPIUMU W XHUMHYECKOH
MIPOMBIIICHHOCTH;

3Hamp CIOCOOBl  OTOOPa U HMCTOYHUKHU  TMOJYYEHUS  XUMHUYECKOU
uHGOpMAaIUU I PEIICHUS] KOHKPETHOM MpoOIeMbl B3pOCIIOrO YeJIOBEKa;
3Hamb OCOOCHHOCTH  Pa3JIMYHBIX CTUJIEH MOJIaun XUMHYECKOU
uHpOpMaInu;

3Hamb OCHOBHbIE  mpoeccun W OOpa3oBaTEIbHBIE  YUPEKICHUS,
OCYULIECTBJISIIOIIME OATOTOBKY B 00JaCTH XMMHUHU U SKOJIOTUH;

umemsv  npeocmaenenue o0  >PPEKTUBHBIX  crmoco0ax  MPOBEPKU
JIOCTOBEPHOCTH TMOJy4a€MOW M3 PA3JIWYHBIX HCTOYHUKOB XUMHYECKOU
uHdopMaIuy;

umems npPeocmaeieHus 0 BO3MOXKHOCTAX JAIBHEUINErO ITOBBIIICHHUS
JMYHOTO YYACTHS B PEIICHUU SKOJIOTHYECKUX MPOOJIEM POJTHOTO Kpas.

YMmerh:

Ha3bl6amp U3yUYCHHBIC BEIIECTBA [0 «TPUBHUAIBHOW» W MEXKIYHAPOIHOU
HOMEHKJIATypaMm;

onpeodeniams. BaJCHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX 3JIEMEHTOB,
3apsii MOHA, TUI XHWMHWYECKOM CBSI3U, MPOCTPAHCTBEHHOE CTPOECHHUE
MOJIEKYJI, TUIl KPUCTAUIMYECKOW PENIETKH, XapakTep Cpeabl B BOJHBIX
pacTBOpax, OKHUCIUTEIb W BOCCTAHOBUTEINb, HAMPABICHUE CMEUICHUS
paBHOBECHS MOJI BIMSHUEM Pa3IUYHBIX (PAKTOPOB, U30MEPHI U TOMOJIOTH,
MPUHAJICKHOCTh  BEIIECTB K  PAa3MYHBIM  KJIaccaM  OpPraHHYEeCKHX
COCIMHECHUM, XapaKTep B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJIAX, THUIIbI
peaKLUuil B HEOPraHUYECKON U OPTAHUYECKON XUMHUU;

xapakmepuzoeams:. S- ,P- u d-d3IeMEHTBI MO0 WX TOJOXKCHHIO B
nepuoandeckon cucreme J[.M.Menpaeneena; o0mue XMMHUYECKUE CBOMCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAVUHECHUU;
CTpOE€HHWE U CBOWMCTBAa OPraHUYECKUX COEAMHEHUH (YTJIeBOJOPOIOB,
CIUPTOB, (PEHOJIOB, ABJETHIOB U KETOHOB, KAPOOHOBBIX KUCIIOT, aMHUHOB,
AMHUHOKHCJIOT U YTJICBOJIOB);

00bACHAMDb . 3aBUCUMOCTD CBOIICTB XUMHYECKOTO 3JIEMEHTa |
00pa30BaHHBIX UM BEILIECTB OT MOJIOKEHMSI B mepuoandeckoit cucreme /.M.
MenpeneeBa; 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX BEIIECTB OT HX
COCTaBa M CTPOCHUS; MPUPOY U CIIOCOOBI 00pa30BaHUSI XUMHUYECKOU CBSI3U;
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIUU OT Pas3MyHbIX (HaKTOpPOB,
PEaKIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COEAUHEHUM OT CTPOCHUS UX
MOJIEKYI,;

6bINOJIHAMb XUMUUECKUI IKCHEPUMEHM NO: PACTIO3HABAHUIO BAKHEUILINX
HEOPraHUYECKUX MW OPraHUYECKHX BEILIECTB; ITOJYYEHUIO KOHKPETHBIX
BEIIECTB, OTHOCSIIMXCA K U3YYEHHBIM KJIaCCaM COEJMHEHUN;

npPoB0OUmMD PACUETHI IO XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM PEaKIIU;



ocyuiecmenamep CaMOCTOSITENIbHBIN  TOUCK  MHpOpMauu  (XUMHUYECKOH,
AKOJIOTHYECKOM, 00 y4EOHBIX 3aBEJICHUSIX U BOCTPEOOBAHHBIX MPODECCUSX)
C HCIOJb30BAHUEM PA3IUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX H
HAyYHO-TIOMYJISIPHBIX M3J]aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
HNuTepHeTa); MCMONIBb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU AJi1 00pabOTKH U
nepeaaun nHGOpPMAIK U €€ MPEJCTABICHUS B Pa3IMYHbIX (POopMax;

e C001100amb OCHOBHBIE 3aKOHBI U MOCTAHOBJICHUS MPUPOJIOOXPAHHON
HaIlpaBJIEHHOCTH;

o yMemb  @biCMpAueamp B3aUMOJCICTBUE  CO  CBEPCTHUKAMH,
YUUTEISIMH Ha OCHOBE OOILEMPHHSITHIX MOPAIbHBIX, 3CTETHYECKHX
TPYAOBBIX HOpPM, ydeTa HHIUBUAYAIbHBIX OCOOCHHOCTEH pa3HBIX
JIIOJICH;

o HCHOJIB30BATH  MNpPHOOpPeTeHHble 3HAHMA M  YMEHUSl B
NPAKTHYECKOM JeTeJIbHOCTH U NIOBCEAHEBHOM KM3HM [IJIA:

o IOHMMAHHUA  TIJIOOATBHBIX  MPOOJEM,  CTOSILUX  IEpes
YeJIOBEYECTBOM: HKOJIOTUYECKUX, DPHEPreTUYECKUX |
CBHIPBEBBIX;

e IIOCTOSSHHOM  CaMOCTOSITENbHOM 3a00TbI O  COXpaHEHUHU
OJlaronpuATHOM  NPUPOJHOM Cpeabl B  MECTE€  CBOETO
MPOKUBAHMUS;

o O00BSACHEHUS XUMHUYECKUX SBICHHUM, MPOUCXOIAINX B MPUPOJIE,
OBITY M Ha POU3BOICTBE;

e SKOJOTMYECKHU IPAMOTHOTIO MOBEACHUS B OKPYKAIOILEH CPEJIE;

o OIICHKH BIUSHHUS XHMHUYECKOTO 3arpsi3HEHUS OKpPYKaromien
CpeIbl Ha OPTaHU3M YeJIOBeKa U JAPYTHe KUBBIC OPTaHU3MBI,

« 0e3omacHoOi paboThI ¢ BELIECTBAMH B J1a0OpAaTOpUH, OBITY U Ha

MIPOU3BOJICTBE;

e COXPAaHEHUS U YKPEIUICHUS COOCTBEHHOTO 3JI0POBBSl U WICHOB
CEMbHU;

e pacmo3HaBaHWs W WJICHTU(DHUKAIMU BAXKHEHIIMX BEHIECTB U
MaTepualioB;

e OILICHKA KauecTBa MHUTHEBOW BOAbl M OTIEIbHBIX MHILIEBBIX
MPOIYKTOB;

e KPHUTHYECKOU OIICHKH JIOCTOBEPHOCTH XUMHYECKOU

I/IH(bOpMaHI/II/I, HOCTyrI&IOHI@fI N3 pa3sIMYHbIX HCTOYHUKOB.
OmnpcACICHNUsA BO3MOXHOCTHU IIPOTCKAHUA XHMHYCCKHUX HpeBpaH_ICHI/Iﬁ B
PA3JIMYHBIX YCIIOBHUAX U OLICHKH HUX HOCHCﬂCTBHﬁ;

IIpeaMeTHBIMH pe3yabTaTaMU H3Y4YEHUS IPEIMETa SBISIOTCS CIEAYIOIINE
YMEHHSL:

OCO3HAHHE POJIM BELIECTB:
- ONPEAENATh POJIb PA3JIMYHBIX BEUIECTB B PUPOJIE U TEXHUKE;

- OOBSICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.

PacCMOTPEHHUE XUMUYECKUX MTPOLIECCOB:
- IPUBOJUTH TPUMEPBI XUMUYECKUX ITPOLECCOB B PUPOJE;



- HaXOJWTh YEPThI, CBUJICTEILCTBYIONHE 00 OOIMMX MPHU3HAKAX XUMUYECKUX
MPOLIECCOB U UX PA3TUYMSIX.

HCII0JIb30BAHUE XMMUYCCKUX 3HAHUN B 6I>ITy:
— OOBSICHATH 3HAUCHHE BCIICCTB B )KU3HH U XO03SMCTBE YEJIOBEKA.

OOBACHSATH MHDP C TOUYKH 3PpCHUA XUMHU:
— HNCPCUHUCIIATh OTIIMIUTCIIBHBIC CBOMCTBA XUMHYECKHUX BCIICCTB,

— pa3nu4yaTh OCHOBHBIE XUMHYECKHUE MTPOLECCHI;
- ONPEJEATh OCHOBHBIE KJIACCHl HEOPTraHNYECKUX BELIECTB;
- HIOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.
OBJIQZICHUE OCHOBAMH METOJIOB MO3HAHUS, XapAKTEPHBIX JJISI €CTECTBEHHBIX
HayK:
- XapaKTepu30BaTh METOAbl XUMHUYECKOW HayKu (HaOIIOJeHUE, CpaBHEHUE,
AKCHEPUMEHT, U3BMEPEHUE) U UX POJIb B TIO3ZHAHUU TTPUPO/IBI;
- MPOBOJUTh XWMHUYECKHUE OIBITHI M OKCIEPUMEHThl U OOBSICHATH HX
PE3YIBTATHI.

YMEHHE OIICHUBATh IOBEJICHHUE YEJIOBEKAa C TOUYKH 3PEHHUS XUMHUYECKOU

0€30MacHOCTH 10 OTHOIIEHUIO K YEJIOBEKY U IMPUPOJIE:

- UCIOJIb30BAaTh 3HAHUSI XUMUM TPHU COOJIIOJCHUU TMPaBWI HCIOJIb30BAHUS
OBITOBBIX XUMUYECKUX MPENapaToB;

— pa3nuuaTh ONacHble U OE30MacHbIC BEIIECTBA.

MeranpenMeTHbIMH pe3yjbTaTaMU H3y4YeHUS Kypca «XUMHUS» SBISETCS
dbopMHpoBaHre YHUBEPCAIbHBIX YUeOHBIX aeicTBuil (YVY /).

Pecynamusnvie YVJI.

CaMOCTOSTENIbHO OOHapyX uBaTh M (opmMyIupoBaTh y4eOHYIO MpoOiIemy,
OTIPEETISATH 1IeNIb yueOHOU ACSITENbHOCTH;

BBIIBUTATh BEPCHH PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ynbTar,
BBIOMpaTh W3 TMPEAJIOKEHHBIX W HWCKAaTh CaMOCTOATEIBHO  CpEACTBA
JOCTHKEHHUS 1IEITH;

COCTaBJISITh (MHIMBHUIYaIbHO WU B TPYNIIE) MJIaH PELICHUS MPOOJIEMBI;
pabotas 1O TMaHy, CBEpATh CBOM JCWCTBHA C LEIbI0 H, TIpU
HEO0OXOJIMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSTEIIBHO;

B JINAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSITENIbHO BHIPAOOTAHHBIE
KPUTEPUU OLIEHKH.

lloznasamenvnvie YYJ/I[:

aHAJIN3UPOBaTh, CPAaBHHUBATh, KJIacCCH(PUIIUPOBATH M 0000maTh (akThl U
SBJICHUSI. BBISIBIISITS MPUYUHBI U CIIEACTBUS IPOCTHIX SBJICHUM.
OCYILIECTBIISITh CpaBHEHHUE, KIACCU(PUKAILMIO, CAMOCTOSITENLHO BbIOHUpas
OCHOBAHUS ¥ KPUTEPHH TSI YKa3aHHBIX JIOTHYECKHX OTIepalluii;

CTPOUTH  JIOTUYECKOE  PACCYXJCHHE, BKIIOYAIONIEe  YCTAaHOBJICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3CH.

CO3/aBaTh CXEMaTHYECKHE MOJEIH C BBIICIEHHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.



* COCTaBJIATH T€3UCHI, PA3JTUIHBIC BUJIBI TUIAHOB (TIPOCTHIX, CIIOKHBIX U T.11.).
* mpeoOpa3oBbIBaTh MHQPOPMAIIMIO U3 OJHOTO BUJA B APYroil (Tabiuily B

TEKCT U TIp.).
* yMETh ONPENCIITh BO3MOXKHBIE HWCTOYHUKHA HEOOXOJMMBIX CBEICHHIA,

MPOU3BOJUTH TMOUCK HMHGOPMAIIHH,

AOCTOBCPHOCTD.

Kommynuxamueuvie YV/I:

AHAJIM3UPOBATL MW OLICHUBATDH e€

CaMOCTOSITEIBHO ~OpPraHW30BBIBATh Y4YeOHOC B3aWMOJACHCTBHE B TPYIIIC
(ompenensaTh 0OUTUE TEH, PACIPEICIATh POJIH, JOTOBAPUBATELCS JIPYT C IPYTOM H
T.J.).

TemaTnuyeckoe NJIAHUPOBAHUE

Ne | HaumenoBanue Bcero | B Tom yucie
TeMbl/pa3zena yacoB | Teopu |IIpaktu | Kortpo
ST Ka b
1 | Ctpoenne aroma 8 6 2
2 | CtpoeHue BeliecTBa 9 8 1
3 | XuMHuuecKkue peakiu. 14 13 1
4 | Knaccudukaiuys u CBOMCTBa 20 19 1
BEIIECTB
5 | XuMHYECKUN MNPAKTUKYM 8 8
6 | XuMHS ¥ )KH3Hb. 8 8
7 | Pe3epBHOE BpeMsl. 2 2
Htoro 68 55 8 3)
B y4eOHOM mJ1aHe HA M3y4YeHHMEe Kypca XUMHMHU OTBOAUTCH 68 4acoB B roa.
CoraacHo pacnucanuio Oyaer nposeaeHo 68 yacos.
4 KAJIEHJAPHO-TEMATUYECKOE IIJIAHUPOBAHUE
Harta | Ne Paznen. Tema ypoka Bubt
KOJL. KOHTPOJIS
4aco HO| I/ | K/ | ]I
B P |[P |O
Pa3znea 1. Ctpoenue aTtoma 84
1.09 |1 IToBTOpEHUE.
6.09 |2, [ToBTOpEHME
8.09 |3. Jlnarnoctuyeckast KOHTPOJIbHASL.




13.09 | 4 Crpoenue atoma. CoCTOSIHUE DJIEKTPOHA B ATOME
15.09 | 5. DJIeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB XMMHUYECKHUX
AJIEMEHTOB
20.09 | 6. BasieHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKUX
DJIEMEHTOB
22.09 | 7 [lepunonnueckuii 3aKOH U IEPUOJUYECKAsT CUCTEMA 1
anemeHToB [[.M.MeHpaeneeBa
27.09 | 8 KonTponbnas padora Nel
Paznen 2 Ctpoenne BemecTsa 94
29.09 | 9 Xumudeckas cBs3b. Equnas nprupoaa XuMHUIECKON 2
CBSI3H.
410 |10 ['ubpuan3anus SIEKTPOHHBIX OPOUTAIICH.
6.10 |11 JlucnepcHbIe CUCTEMBI. 3)
11.10 | 12- | Teopusi CTpOCHHSI XUMHUYECKUX COCTUHEHHI
13.10 | 13
(2)
18.10 | 14- | [Tonumepsbl OpraHUYECKUE U HEOPTaHUYECKUE. 3,4
20.10 | 15 [TpuurHB MHOTOOOpa3us BEIIECTB
(2)
25.10 | 16 IToBTOpEeHue u 0000IICHUE TEMBI
27.10 | 17 KontposnbHas padora Ne2 « Xumuyeckas CBSI3b.
BemectBo»
Pasznesa 3 Xumuyeckue peakuuu 144
8.11 | 18- XUMHUYCCKHE PEAKIIUU, X KIlacCHu(pUKAIUs 1,
10.11 | 19 3
(2)
15.11 | 20- | CxopocTh XuMu4ecKux peakiuii. daktopsl ee 7
17.11 | 21 3aBUCUMOCTH
(2)
22.11 | 22 OO0paTUMOCTh XMMUYECKUX PEAKIINH, CIIOCOObI €€
CMEITICHUS
24.11 | 23- | OKUCIUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
29.11 | 25 DJIEKTPOJIN3 paCTBOPOB U PACILIABOB COJICH.
1.12 | (3)
6.12 | 26- DJIEKTPOTUTHYECKAS TUCCOIIUAITUS
8.12 |27
(2)
28- | 'uaponn3 OpraHuyecKuX U HEOPraHUYECKUX 2,4
13.12 | 29 OCHOBAaHUH.
15.12 | (2)
20.12 | 30 O0o0011IeHME U cucTEMATH3AlU 3HAHUI IO TEME
22.12 | 31 Kontponbnas pabora Ne3

Paznen 4 Kunaccudukanus u cBoiicTBa BelecTs. 204




27.12 | 32 Kinaccuduxkanuysi HeopraHuueCKuX BEIIECTB
29.12 | 33 Kinaccuduxanysi opraHu4ecKuX BEIIECTB
10.01 | 34- | MeTayuibl B OpraHMYECKON U HEOPTaHUYECKON XUMUn | 8
: 35
12.01 | (2)
17.01 | 36 Koppo3ust meTannos. 9
19.01 | 37 CniocoObl OJIy4EeHHS] METAILIIOB
24.01 | 38- Pentenne 3amau
26.01 | 39
(2)
31.01 | 40- | Hemeramibl B OpraHu4eCcKoOi U HEOPTaHUYECKOM 10
: 41 XUMHHU
02.02 | (2)
07.02 | 42 Pewenue 3anau
09.02 | 43- | KucioTtbl opranndeckue U HeOpraHm4aeckue 11
14.0 | 44
2. (2)
16.02 | 45 Opranuyeckre 1 HEOPraHM4YECKNEe OCHOBAHUS 12
21.02 | 46 AM@oTepHbIe OpraHuYeCcKre U HEOPraHUYECKHE
COCTMHCHUS
28.02 | 47 Conm OpraHMYecKruX U HEOPraHUYECKUX KUCIOT 13
1.03 | 48- | l'enermueckas CBsI3b MEXIy KJIacCaMH OPTaHUYECKHUX
6.03 |49 Y HEOPTaHUYECKHUX BEIIECTB.
(2)
13.03 | 50 O606menue. [ToaroToBka K KOHTPOJILHOM paboTe.
15.03 | 51 KonTtponbsHas padota Ned mmo Teme « XMUMHUYECKHEC
peakiuu. Knaccudukaius u CBOMCTBa BEIIECTBY.
Paznen 5. Xumuyeckuil pakTUKyM 84
20.03 | 52 [Tomydyenue ra3000pa3HbIX BemecTB (BOAOPOA,
KHuciopoza, okcuaa yriaepoaa (IV), ammuaka).
Jloka3aTenbCTBO UX HAJTMYHSL.
22.03 | 53 CKopoCTh XUMUYECKHUX PEAKINN. XUMHUECKOE
paBHOBECHE.
3.04 |54 CpaBHeHHE CBOWCTB HEOPTAHUYECKUX U
OPraHUYECKUX COCITUHECHUN.
5.04 |55 Pelenue sxcriepuMeHTaIbHBIX 33/1a4 M0 TeEMe
«I'maponusy
10.04 | 56 Pemenne sxcriepuMeHTaIbHBIX 33729 HA




UJEHTU(PUKAINIO HEOPTAaHUYECKUX COSTUHEHUIM

+
(xsmopu b, KapOOHaTHI, CyJb(aThl, KaTHOHBI NH,
Ba?*, Cu™).

12.04 | 57 Pemenue sxcrnepuMeHTaIbHBIX 337124 Ha
UACHTH(UKAIINIO OPTaHUICCKUX COSTUHEHUI
17.04 | 58 ['eHeTnueckas CBsI3b MEXAY KilaccaMu
HEOPTaHWYECKUX U OPTAaHNYCCKUX BEIIECTB.
19.04 | 59 Pacno3naBanue nmiaacTMacc U BOJOKOH.
Pa3znea 6. Xumud u :Ku3Hb 8
24.04 | 60- XUMUSL ¥ TIPOU3BOJICTBO
26.04 | 61
(2)
3.05 |62- XUMUS U CEITBCKOE XO3SHCTBO
8.05 |63
(2)
64- XUMHSA U DKOJIOTHSL.
10.05 | 65
15.05 | (2)
17.05 | 66- XUMHSA U )KU3HB. 14
22.05 | 68
24.05

684
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