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IMosicuuTenbHAA 3aIMCKA
HopmatuBHBIE TOKYMEHTHI, 00ECIIEYMBAIOIINE PEATU3AIMIO TTPOTPAMMBI

1.Denepanbubiii 3aKk0H «O0 obpazoBanuu B Poccutickort @enepammm» Ne 273-D3 ot
29.12.2012r.

2. IIpuka3z MunucrepctBa oopazoanus U Hayku PD Ne 413 ot 17.05.2012 r. «O0 yTBepKaCHUN
(enepaabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTAHAPTa CPEIHETO (ITOITHOT0) OOIIETo
00pazoBaHM»

3 IIporpammel 061meo0pazoBaTenbHbIX yupexaennit. Xumus 10-11 kmaccer. ['abpuensn, O. C.
N. T. Octpoymos, C.A. CnaakoB. Xumus.

4.Yuebuuk. Xumus 11kmacc. 'abpuensn, O. C. U. I'. Octpoymos, C.A. Crankos. M
«IIpocBemienney. 3apepileHHas NpeaMeTHast JTuHus no xumuu. 2021r

Hesn kypca:

OCBOeHHE 3HAHMII 0 XMMHYECKON COCTaBJISIONICH eCTeCTBEHHOHAY4YHOM KapTUHBI MHPA,
BAKHEUIINX XUMHUECKUX MOHATHAX, 3aKOHAX U TCOPHUSX;

OBJIajleHHe YMEHUsIMU TPUMEHSTD MOJIyY€HHBIE 3HAHUS [Tl OObSICHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SIBICHUN U CBOMCTB BEILIECTB, OIIEHKH POJIM XUMHUU B
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUHN U MOTYYEHUH HOBBIX MAaTEPUAIIOB;

Pa3BUTHE [T03HABATEIBHBIX HHTEPECOB U UHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B IIpoliecce
CaMOCTOSITENILHOTO MPUOOPETEHHSI XUMUYECKUX 3HAHUHN C UCIIOJIb30BAHUEM PA3IMYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTCPHBIX;

BOCHUTaHUeE YOSKIEHHOCTH B MMO3UTUBHOM POJIM XMMHUU B )KM3HH COBPEMEHHOTO
o0miecTBa, HEOOXOIUMOCTH XMMHYECKH IPAMOTHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO H
OKpYXKarolliei cpene;

NpUMeHeHHe MOJYYeHHbIX 3HAHUH M YMEHUH /1711 6€3011acCHOTO UCIIOIb30BaAHUS
BEIIECTB U MAaTEPUAJIOB B OBITY, CETLCKOM XO0341CTBE U HA MIPOU3BOJICTBE, PEIICHHUS
MPaKTUYECKHX 3aJ1a4 B TOBCEAHEBHOM XKU3HU, IPEAYIPEKICHUS SIBJICHUHN, HAHOCSIIINX
BpE/I 3I0pPOBBIO YEIIOBEKA U OKPYKAIOIIEH cpeie.

IlnanupyemMble pe3yabTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

[Iporpamma oOecneunBaeT GOPMUPOBAHHWE JIMYHOCTHBIX, METANpPEAMETHBIX U
MPEAMETHBIX PE3YJILTATOB.
JIMUYHOCTHBIE:

e TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS K CAaMOPa3BUTHUI0O U CAMOBOCIHTAHUIO B
COOTBETCTBUU C OOIIEUYEIIOBEUECKUMH IIEHHOCTSIMHU U HI€ajlaMU TPaKIaHCKOTO OOIIECTBA;

e TPUHATHE U peaju3alus [EHHOCTEeH 3M0poBOro M 0Oe30macHOro ooOpasza >KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
[ICUXOJIOTUYECKOMY 3/10POBBIO;

e HEMPUATUE BPEIHBIX MPUBBIYEK: KypEeHUsl, YIIOTPEOICHHUS AIKOTO0JIsl, HAPKOTHUKOB.

e YBaXEHHUE K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH nepen PoamHo#, ropmoctu 3a
CBOM Kpal, CBOKO PoauHy, IpoIIoe U HacTOsAIIEe MHOTOHAILIMOHAIBLHOIO Hapoaa Poccuu;

e IIPUHSATHE T'YMaHUCTUYECKUX LIGHHOCTEH, O0CO3HAHHOE, YBAKUTEIbHOE u
I00pOoKeNIaTeTbHOE OTHOIICHUE K APYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

e CIOCOOHOCTH K COTEPEKUBAHUIO M (POPMUPOBAHNE TO3UTUBHOTO OTHOIICHUS K JIOSM, B
TOM YHUCJIC K JIUIOAM C Ol"paHI/I'-IeHHI)IMI/I BO3MOXHOCTIMHA SHOpOBBH 1 MHBaAJIUaM; 6epe>KH0e,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY MU TICHXOJIOTUYECKOMY 3/I0POBBIO
JPYTUX JIFO/ICH, YMEHUE OKA3bIBATh MEPBYIO MOMOIIIb;

e pa3BUTHE KOMIETEHLUUH COTPYJAHHYECTBA CO CBEPCTHHUKAMM, JI€TbMHU MJIQJLIETO
BO3pacTa,  B3pOCIBIMH B  00pa3oBaTelbHON,  OOIIECTBEHHO  MOJE3HOM,  y4eOHO-
HCCJIEIOBATENIbCKOM, MPOEKTHON U IPYTHX BUJAX JNESATEIbHOCTH.

e MHPOBO33PEHHME, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO pa3BUTHUs  HAYKH,
3HAYUMOCTU HAyKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE JIOCTOBEPHOMN



uH(popMaluel 0 MEPeqOBBIX JAOCTHKCHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa M OOIIECTBA;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa3oBaHHWIO, Ha
MPOTSHKCHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MPO(hecCHOHAILHOM U OOIECTBEHHOM IS TEIbHOCTH;

e DKOJIOTMYECKAas KyJIbTypa, OEpeKHOE OTHOIICHHS K POJHOW 3eMiie, MPUPOTHBIM
OorarctBam Poccum M Mupa; MOHMMaHHE BIIMSIHUS COLUUAIBHO-KOHOMHUYECKUX IPOIECCOB HA
COCTOSTHUE TPUPOIHOW W COIMAILHOW Cpellbl, OTBETCTBEHHOCTh 32 COCTOSIHHUE MPUPOTHBIX
peCypcoB; YMEHHSI W HABBIKH Pa3yMHOTO IPHPOJIONONIB30BaHUS, HETEPIUMOE OTHOIICHHE K
JNEUCTBUSAM, TPHUHOCAIIMM BpEA JKOJOTHUU; TPUOOPETCHHE OIbBITa HSKOJIOTrO-HAIPABICHHOM
NeSITeIIbHOCTH,

e OCO3HaAHHBIN BBIOOP OyayIiel nmpodeccun Kak MyTh M CIIOCO0 peaau3aiii COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

e MOTPEOHOCTh TPYAUTHCS, YBAKCHUE K TPYAY H JIFOJSAM TPYJa, TPYIOBBIM JTIOCTHKCHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHWE K PAa3HbIM BHJAM TPYAOBOKH
NEeSITEITbHOCTH.

MeTtanpeaMeTHbIe:
PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIe T1eiiCTBUS:

e  CaMOCTOSTEIBHO OMPECIIATH SN, 33]]aBaTh TapaMeTPbl U KPUTEPUH, IT0 KOTOPBIM MOKHO
OTIPE/ICIIUTD, YTO [IETh JIOCTUTHYTA;

e CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a/la4ll B 0Opa30BaTEIbHOU ACSITEILHOCTH U
YKU3HCHHBIX CHTYalUsX;

e BBIOMpATh MYTh JOCTH)KCHHS II€NIM, IUTAHUPOBATH pEIICHHE IIOCTaBJICHHBIX 3a/ad,
ONTUMU3UPYSI MATCPUAIbHBIC U HEMaTEPUAIIbHBIC 3aTPAThI;

e OpraHu3oBbIBaTh A((EKTUBHBIA IMOWCK PECypCcOB, HEOOXOAMMBIX [UIS JTOCTHUKCHUS
IMOCTaBJICHHOM 1ICIIH;

e COIOCTAaBJIAThH MOJYYCHHBIH PE3yJIbTAT JACATEIBHOCTH C ITOCTABICHHOM 3apaHee IeIbIo.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBHUS:

e HCKAaTh M HAXOAUTH 00OOIIEHHBIE CITOCOOBI PEIIeHUs 3a/lad, B TOM YHCIe, OCYIIECTBISATh
pa3BepHYTHIM WH(OPMAIMOHHBIA TMOUCK U CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHbBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

e KPHUTHYECCKH OIICHWBATh W WHTEPIPETHPOBATh HH(POPMAIMIO C Pa3HBIX MO3UIUH,
pacmo3HaBaTh U (PUKCHPOBATh MPOTUBOPEUHs B MHOOPMAIIMOHHBIX UCTOUHUKAX;

e HCIIOJNIB30BATh PA3IMYHBIC MOJCIHHO-CXEMATHYECKUE CPEACTBA JUIS TPEICTABICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOILIEHWH, a Takke MPOTUBOPEYHil, BBIABICHHBIX B
WH(OPMAITMOHHBIX UCTOYHUKAX;

e HAXOJUTh W TPUBOJHWTH KPUTHUYECCKHEC APTYMEHTHI B OTHOIICHWH JICHCTBUN W CYXKICHUI
JIPYTOro; CIOKOWHO M pa3yMHO OTHOCUTHCS K KPUTHYECKHM 3aMEYaHUsSM B OTHOLICHHH
COOCTBEHHOTO CYXKJICHUSI, pACCMATPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS,

e BBICTPAWBATh MHAMBHIYAIHbHYIO 00pAa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUUYCHUS
CO CTOPOHBI JAPYTHX YYAaCTHUKOB H PECypCHbIC OTpPAaHWUYCHUS; MEHATh H YICPKUBAThH
pa3HbIe MO3UIIMU B TIO3HABATEILHOU e TEIILHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ e CTBHUS:

e  OCYIIECTBIISITH JICJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (KaK
BHYTpU 00pa30oBaTEeNbLHON OpraHM3alliy, TaK U 3a ee Mpeaeiamu), MoadupaTh MapTHEPOB
JUISE  JCIOBOM  KOMMYHUKAIIMA  HWCXOJAS M3  COOOpakeHWH  pe3yJIbTaTUBHOCTH
B3aMMOJICHCTBHUS, a HE IMYHBIX CUMITATUH;

e TMpPHU OCYIIECTBICHUU TPYMNIOBON pPabOTHl OBITh KaK PYKOBOAHMTENEM, TaK W YICHOM
KOMaHJbl B Pa3HBIX poJAX (TeHepaTop WJeH, KPHUTHUK, WCIOJIHHUTENb, BBICTYIAFOIIHM,
OKCIEPT U T.1.);



. Pa3BCpHYTO, JIOTUYHO HW TOYHO MH3JaraTb CBOKO TOYKY 3pCHHUA C MHCIIOJIB30BAHUCM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;
IIpenmeTtHbIe:
B pe3yabTare usyyenuns y4eOHOro npeamera «XuMush> Ha YPOBHeE CpeHero 001uero
o0pa3oBaHusA:
BoinyckHuK Ha 6230BOM YPOBHE HAYYHUTCS:

— pacKpbIBaTh Ha MpHUMEpax poJib XUMUU B (POPMUPOBAHUU COBPEMEHHOH Hay4dHOU
KapTHUHBI MUpPa U B MPAKTUYECKON I€ATEIbHOCTH YEJIOBEKa;

— JIEMOHCTPUPOBAaTh Ha TMPUMEPAX B3aUMOCBS3b MEXAY XUMUEH U JIPYTHUMH
€CTECTBEHHBIMU HAYKaMU;

— noHuMath pusndeckuii cmpica Ilepuoanueckoro 3akona /I.M1. MenzaeneeBa u Ha ero
OCHOBE OOBSACHATH 3aBUCUMOCTb CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX UMHU
BELIECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;
— MPOrHO3UPOBATh BO3MOKHOCTh NPOTEKAHHUsI XMMUYECKUX PEAKIMHA Ha OCHOBE 3HAHHM
0 TUIAaX XMMHUYECKOHN CBS3M B MOJIEKYJIaX PEareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;
— HCIIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHUU M XMMHYECKUX CBOMCTBAX BEILECTB JJIS
0e30macHoro IMPUMCHCHUS B HpaKTHqGCKOﬁ JACATCIIbHOCTH,

— BJIaJIeTh NIpaBUJIAMU M IIpUeMaMH O6e30macHoil paboThl ¢ XMMUYECKMMHU BEIIECTBAMU
1 JIaOopaTOPHBIM 000PYIOBaHUEM;

yCTaHABJIMBAaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuuu U CMEIEHHs

XUMHYCCKOI'0 paBHOBECHUS OT PA3JIMYHBIX Q)aKTOpOB C LCJIBIO OMPCACICHUA ONTHMAJIbHBIX
YCJIOBI/Iﬁ IMPOTCKAHUA XUMHUUYCCKUX IIPOLCCCOB;

— IPUBOJUTH PUMEPHI TUAPOIIN3A COJIEH B TOBCEHEBHOM KM3HU YEJIOBEKA;

— TPUBOJIUTH INPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKUUH B NPUPOE,
IIPOM3BOJCTBEHHBIX IPOLECCAX U JKU3HEIEATEJBHOCTH OpPraHU3MO — HPHUBOJIUTH
OPUMEpPbl XUMHUYECKUX pEaKIHi, pacKphIBAIOLIMX OOLIMEe XUMHYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

BJaJIeTh NpaBUiIaMU O0€30MacHOro OOpalleHUs ¢ €IKUMH, TOPIOYUMH M TOKCHUYHBIMU

BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

— OCYUIECTBJIATh MOMCK XUMHUECKOW MH(pOpMAlUU MO Ha3BaHUAM, UACHTU(PHUKATOPAM,
CTPYKTYpPHBIM (hopMysiam BEIECTB;

— KPUTUYECKH OLIEHUBaTb W HUHTEPHPETHPOBATH XHMMHUYECKYI0 HH(pOpMALHIO,
COJEpKALIYIOCA B COOOLIEHUSIX CPEJICTB MaccoBOM MHpopmanuu, pecypcax MHTepHeTa,
Hay4HO-TIOMYJISAPHBIX CTaThsAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISIX BBISIBICHUS OMIMOOYHBIX CYXACHUN U (OpMUPOBAaHUS COOCTBEHHOM MO3ULINN;

— IPEJCTaBIATh YT PEIIeHUs IT00ANbHBIX MPOOJIeM, CTOAIINX Mepe]] YeTI0BEUECTBOM:
HKOJIOTMUYECKUX, SHEPTeTHUECKUX, CHIPHEBBIX, U POJIb XUMHUU B PELIEHUH 3TUX NMPOOIIEM.

BbIHyCKHHK Ha 0230BOM YPOBHE IMMOJYYHUT BO3MOKHOCTb HAYYHUTHCH:

— O0BACHATH MPUPOJLY U CIIOCOOBI 00pa30BaHMsI XMMUYECKOHN CBSI3U: KOBAJICHTHOM
(monsipHOM, HENOJIIPHON ), HOHHOW, METAJUTMYECKOH, BOJOPOIHOM — C 1IEJIbIO
OIpeeIeHUs] XMMUUYECKON aKTUBHOCTHU BELIECTB;

— YCTAHABJIMBATb '’CHETUYCCKYIO CBA3b MEXKAY KJIaCCaMH OPraHNYCCKHUX BECUICCTB U
HEOPraHUYECKUX

— yCTaHaBJIMBAaTh B3aUMOCBSI3U MEXy (pakTaMu U Teopuei, MPUIHMHOMN U CIeICTBUEM
IpY aHaJI3€e MPOOJIEMHBIX CUTYAIM 1 000CHOBAaHWM NPUHUMAEMBIX pEIICHUH Ha
OCHOBE XUMHWYECKUX 3HAHUH.



TpeboBaHNs K YPOBHIO NOATOTOBKH 00YYAKOIIUXCS.

Y4yamuecs B pe3yJibTaTe YCBOCHUS Pa3/iesia 10/:KHbl 3HATh/IIOHUMATh:
BOKHEUIIINE XUMHUYECKHUE MOHSATHSA: BEIIECTBO, XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTENIbHAs AaTOMHAas W MOJIEKYJIIpHas MacChl, HWOH, aJUIOTPOINUS, HW30TOIBI,
XUMHUYECKasI CBSI3b, AJEKTPOOTPULIATEILHOCTh, BAJIGHTHOCTb, CTENIEHb OKUCJICHUS, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIA 00BEM, BEIIeCTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI, PACTBOPBI, IEKTPOIUT U HEIIEKTPOJIUT, SIACKTPOJIUTUUYECKAS TUCCOIUAINS,
OKHUCJIUTEb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBIEHHE, TEIUIOBOM 3ddexT
peaklM, CKOPOCTh XUMHUYECKOM peakiMu, KaTajlu3, XUMHUYECKOE paBHOBECHE,
U OCHOBHBIE 3aKOHbl XUMHHU: COXPAHEHHE MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;
U OCHOBHBIE TE€OPUM XHMHH: XMUMHUYECKOH CBA3HU, IEKTPOJIUTHUYECKON IMCCOLMALINH,
CTPOCHUSI OPTraHUYECKUX COCAUHEHUN;

yMeThb:

Ha3bIBaTh U3yUYCHHBIC BEIIECTBA 110 «TPUBHAIBHOI» M MEXKIIYHAPOJHONH HOMEHKIIATYPE;

OTIPE/ICIIATh: BAJICHTHOCTh M CTEIIEHb OKHCIICHUS! XUMUYCSCKUX AJICMEHTOB, THIT
XUMHYECKOW CBSI3U B COCIIMHEHHUSX, 3apsi/l MOHA, OKUCIIUTENb U BOCCTAHOBUTEIIb,
OOBSCHSATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUST; IPUPOITY
XUMHYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKINK U TTOJIOKCHUSI XHMHYECKOTO PAaBHOBECHS OT PA3IMUHBIX
(hakTOpoB;

MIPOBOMTH CAMOCTOSITEIIBHBIN MIOMCK XMMHYECKOH MH(POPMAITUH C UCITOJIb30BAHUEM
Pa3JInYHBIX UCTOYHUKOB (HAYYHO-TIONMYJISPHBIX M3IaHUH, KOMIIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB MHTepHETA); UCTIOIB30BaTh KOMITHBIOTEPHBIC TEXHOJIOTHH JIJIsl 00paOOTKH |
nepeayr XUMHUIECKOW MHPOPMALIUU | e€ MPEJICTABICHHUS B Pa3IMYHbIX (hopMax;

WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B TIPAKTHUCCKOH NEATEITHHOCTH H

TIOBCEHECBHOM KU3HU IS

00BSICHEHUSI XUMUYCCKUX SBIICHUH, IIPOUCXOIAIINX B IPUPOJIC, OBITY U HA

MIPOU3BO/ICTBE;

OTIpeIeNICHUs] BO3MOKHOCTH IMTPOTEKAHUS XUMUYIECKHIX TIPEBPAIICHUIA B Pa3IMIHBIX

YCIIOBUSX U OIICHKHU MX TOCJIEICTBUM;

HKOJIOTHYECKH TPAMOTHOTO TTOBE/ICHUS B OKPYKAIOIIEH cpere;

OLICHKH BIIMSHUSA XHMMHUYECKOTO 3arpsA3HEHUs OKpYXKAlIIed Ccpeapl Ha OpraHu3M

YeJIOBEKa U JIPYTUe )KUBBIC OPTAaHU3MBIL;

0e30MacHOro OOpalIeHus] C TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMHU, JT1a0OpaTOPHBIM
000pyI0BaHUEM;

MPUTOTOBIICHHS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha TPOU3BOJICTBE;

KPUTHYECKON OIEHKH JIOCTOBEPHOCTH XUMHYECKOW HH(OpMAamuu, MOCTYMaomel u3

pa3HbIX UCTOYHHUKOB.



Conep:kanue nporpamMmMmblI

Tema 1. CTpoeHne BemecTBa

OCHOBHBIE CBEJICHUSI O CTPOCHUH aToMa. S Apo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DJIEKTPOHBI.
DnekTpoHHas 000JI04Ka. DHEPreTUYECKUi ypoBeHb. OCOOCHHOCTH CTPOSHUS JIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB 4-10 U 5-T0 MepHo0B nepuoandeckoii cuctemsl 1. 1.
Menneneesa (nepexoHbIx 31eMeHToB). [loHsTHe 00 OpOUTATAX. S- U P-OpOUTANH.
DNeKTPOHHbIE KOH(UTYpAIITU ATOMOB XUMUYECKHX AJIEMEHTOB.

[Tepuonnueckuii 3akon [{.1.MenaeneeBa. Otkpoitue [1. 1. MenieneeBbIM NeproOIMYECKOT0
3aKOHa.

[Tepuoandeckas cuctema xuMudeckux memenToB /. 1. Menpeneesa - rpadudeckoe
0TOOpakeHHe MePUOIUIECKOro 3aKkoHa. DU3NUECKHI CMBICI TOPSAIKOBOTO HOMEpPA AJIEMEHTA,
HOMEpa Mepruojia 1 HoMepa rpynmnsl. BaneHTHbIE 31€KTpOHBL. [[puYnuHbI U3MEHEHHS CBOWICTB
3JIEMEHTOB B MIeproax U rpynnax (riaaBHeIX noAarpymnmnax).llonoxenue Bogopoaa B
NEPUOANYECKOM cUCcTeME. 3HaUEHHE NIEPUOIUUECKOr0 3aKOHA U IEPUOANUYECKON CHCTEMBI
XUMHYecKuX aeMeHToB . 1. MenaeneeBa s pa3BUTHS HAYKH U IIOHUMAHUSI XUMHYECKOU
KapTUHBI MUDA.

HNonnast xumuueckas cBs3b. Karuonsl u anuonbl. Kraccuduxanus wuonoB. Honnble
KpUCTaJIIM4ecKue pemeTku. CBoWCTBa BELIECTB C ATUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
KoBasieHTHast xumuyeckas CBA3b. OJEKTPOOTpUUATENbHOCTh. [lonsipHas w  HemossipHas
KOBaJIeHTHbIE CBsA3M. Junonb. IloaspHOCTH CBA3M M MOJIAPHOCTH MOJEKyJbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl OOpa30BaHMs KOBAJCHTHOM CBA3H. MOJEKYyIspHbIE U
aTOMHBIE KpUcTajinyeckue pemerkd. CBONCTBA BEIIECTB C 3TUMHU TUIIAMU KPUCTAIMUECKUX
pEILIETOK.

Mertannuueckast XxumMmuueckas cBsi3b. OCOOEHHOCTH CTPOECHUS aTOMOB METalIOB. MeTayuinyeckas
XUMUYECKAsl CBA3b U METAJUIMYECKas KpUCTaimyeckas pemierka. CBOWCTBa BEUIECTB C 3TUM
THUIIOM CBSI3U.

Bonoponnas xumudeckas CBA3b. MEXMOJIEKYIsIpHAasE M BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs
CBsI3b. 3HAUEHHE BOJOPOAHOMN CBS3H ISl OPTaHU3AIUU CTPYKTYP OMOTOIMMEPOB.

Hucnepcubie cucreMsl. [lonsiTHEe 0 AucniepcHbIX cucTeMax. JlucnepcHas (as3a U AUCIEpCUOHHAS
cpena. Kmaccudukanuss AMCIEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT arperatHoro COCTOSHUS
JUCIIEPCHOM cpenbl M JUCIEPCUOHHOM (a3pl. ['pybonucriepcHble CHCTEMBI: 3MYIbCHUH,
CYCIIEH3MH, a3p030JIH. TOHKOJUCTIEPCHBIE CUCTEMBI: T€IIN U 30JIU.

Knaccudukanus nonumepos. HckyccrBennsle noaumepsl. [lonydeHne nckyccTBeHHbIX
MOJMMEPOB, KaK MPOAYKTOB XMMUYECKOH MOAU(UKALIMU TPUPOTHOTO MOTUMEPHOTO CHIPbS.
HckyccTBeHHBIE BOJIOKHA (aLleTaTHBIN MIETK, BUCKO3a), X CBOMCTBA U IPUMEHEHUE.
Cunrernyeckue nonuMepsl. llomyuenne CHHTETHYECKUX TOJIMMEPOB peaKLUsIMU
MOJIMMEpU3ALUH U MOoJIMKOHAeHcauu. CTpyKTypa MOJIMMEPOB: JIMHEIHAas!, pa3BETBICHHAS U
IIPOCTPaHCTBEHHAs. [IpencTaBuTeny CHHTETHYECKUX MJIACTMACC: OJUATHIIEH HU3KOTO U
BBICOKOTI'O JaBJICHHUS, TOJUIIPONMICH U NOJUBUHIWIXJI0pUI. CHHTETHUECKHE BOJIOKHA: JIaBCaH,
HUTPOH U KampoH.

KonTposbnas padora Nel no teme: «CTpoeHue BeliecTBay

Tema 2. XuMH4ecKue peakunu

Peakuun, wuaynme 06e3 W3MEHEHMsI COCTaBa BeLIECTBA. AJUIOTPONMS M aJJIOTPOIHbIE
BUZOM3MeHeHUs. [IpUyuHbI aJuIOTponMK Ha mpuMepe MoIUUKAIMA KUCIopoJa, yriepojia U
docdopa. O30H, ero Gnosorudeckast pois. Mizomepsr u nsomepus.

Peakuuu, maymmue ¢ HM3MEHEHMEM COCTaBa BEIlECTBA. Peakumu COeIUHEHMS, pas3IoKEHMS,
3aMenieHus] U OOMEHa B HEOpPraHWYecKOM U opraHuyeckoil xumuu. Peakmuu sk30- u
sHoTepMuueckue. TernoBoi 3¢pdekT XuMUUecKko peakuuu U TEePMOXUMHUYECKHUE YpaBHEHHUS.
Peakun rOpeHus, Kak YaCTHBIN ciry4an JK30TEPMUYECKUX
peaKuui.

Cxopocth xumudeckoi peakiuu. CKOpOCTh XMMHMUYECKON peakIuH. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKON peaklUUu OT MPHUPOJAbl PEArMpYIOLIUX BELIECTB, KOHIIEHTpALMH, TEMIIEpaTypBl,



IUIOLIAIM MTOBEPXHOCTU CONPUKOCHOBEHMS M KaTajau3aTopa. Peaknum romo- M reTeporeHHbIE.
[TonsTe o katanu3e U KaTtanuzaropax. DepMeHThl Kak OMOJIOTHYEcCKHe KaTalu3aTophbl,
0COOEHHOCTH MX (PYHKIIMOHUPOBAHHUSL.

OOpatumocTh XuUMHUYecKuX peakuuil. HeoOpatumbie u  oOpaTHMble XUMHYECKHE PpEaKIIUU.
CocTosiHEE XUMHUYECKOTO PABHOBECHS Ui OOpaTHMMBIX XHUMHYECKHX peaknuid. CrocoObl
CMEIIIEHHs XMMHUYECKOI0 PaBHOBECHs Ha IMpHUMepe cuHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX
Hay4YHBIX IPUHLUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa UM CEPHON KUCIIOTHI.
OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CTeneHp oxkuciaeHus. OnpeneneHue CTEneHu
okucneHuss 1o Qopmyne coeauneHus. [loHsTHe 00 OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIEHHE U BOCCTAHOBJIEHUE, OKUCIUTENIb U BOCCTAHOBUTEIb.

['maponus  OpraHMYecKMX M HEOPraHMYeCKuX  coeAauHeHuil. HeoOpatumblii  ruaposms.
OOpatumblii THAPOIU3 coye. [Uapoiau3 OpraHUyYecKHX COCAMHEHHUH M €ro IMPaKTUYECKOe
3HaUEHUE JJIs MOJYYEHHs] TMAPOJIM3HOIO CIUpPTa M MblIa. buonorudeckast pojp TMIpoin3a B
IJIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILIECTB U DHEPTHH B KIIETKE.

ONeKTpoan3. DNEKTPOIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM Mpolecc. DIEKTPOIu3
paciuiaBoB M pacTBOPOB Ha mpuMmepe xjopuja Hatpus. [Ipaktuueckoe npuMeHEHUe
ANEKTPOJIN3A.

KonTpoabsHnas padora Ne2 mo teme: « X UMUYECKUE PEAKITUN

Tema 3. BemecTBa n UX CBOICTBa

Mertannsl. BzaumozeiictBie MeTalJIOB € HEMeTallaMu  (XJIOPOM, Cepod M KUCIOPOJIOM).
B3aumoneiicTBue 1IENOYHBIX U IIE€JI0YHO3EMENIBHBIX METAJUIOB C BOJOW. DIEKTPOXUMHUYECKUN
PN HampsDKEHUHM MeTauioB. B3auMmopeiicTBUE METaUIOB C PacTBOPAMHM KHCIOT U COJICH.
AmomuHoTtepmusi. B3aumopeiictBue Hatpus ¢ 3raHosoM U (denosnom. Koppos3us MeTaiios.
[TonsTe 0 XUMHUYECKOW U DIEKTPOXUMHYECKONW KOppO3uM MeTauioB. CrocoObl 3alfuThl
METAJIJIOB OT KOPPO3HH.

Hewmeramnsl. CpaBHUTENbHAS ~ XapaKTepUCTUKAa TaJOT€HOB  Kak  Haumbojee  THUIMHYHBIX
npejacraBuTesieil HemMeTauioB. OKHUCIUTENbHbIE CBONCTBA HEMETAJUIOB (B3aUMOJAEHUCTBHUE C
MeTallJIaMH U BOJOpoJoM). BoccTaHOBHUTENBHBIE CBOWMCTBA HEMETANIOB (B3aHMMOJCIHCTBHE C
0oJiee 3IEKTPOOTPULATENbHBIMU HEMETAIJIAMHU U CJIO’KHBIMU BELIECTBAMU-OKUCIUTENSIMHU).
Kucnorsl Heopranmueckue u opranuueckue. Knaccudukanus kuciaor. XuMudyeckue CBOICTBa
KHUCJIOT: B3aWMOJEWCTBHE C METAJUIaMM, OKCHJIAMU METaJJIOB, THJIPOKCHJIaMU METaJlIOB,
comsimMM,  cnupramu  (peakuus — stepudukanuu). OcoOble  CBOMCTBa  a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

OcHOBaHMs HeopraHuyeckue M opraHuuyeckue. OCHOBaHUS, MX KiaccuuKauus. XUMHUECKUE
CBOICTBa OCHOBaHUM: B3aUMOJCICTBHE C KHUCIOTaMH, KHCIOTHBIMH OKCHUAAMHU M COJISIMHU.
Pa3nosxeHne HepacTBOPUMBIX OCHOBAaHUM.

Comu.. Knaccudukanusi coneit: cpeiHue, KUCIble U OCHOBHBIE. XMMHUUYECKHE CBOMCTBA COJIEH:
B3aMMOJEMCTBUE C KUCIOTAMM, LIEIOYaMU, METaJlIaMu U coiisiMu. lIpencraBurenu conelt U ux
3HAUYCHHWE. XJIOpUJ HATpus, KapOoHAT Kaiblusa, QocdaT Kaiblus (CpeaHHE COJIN);
THJIPOKapOOHATHl HATPUS U aMMOHUs (KUCHble cosn); ruapokcokapoonar meau (II) - mamaxut
(ocHoBHas cousb). KauecTBeHHbIE peaklUy Ha XJIOpHJ-, Cylb(aT-, U KapOOHaT-aHUOHbI, KATHOH
amMoHusI, KaTuoHbI xkenesa (I1) u (II0).

'enernyeckass CBsI3b MEXIYy KJaccaMd HEOPraHWYECKUX U OpPraHMYeCKUX COETUHEHHH.
[TonsiTHE O TEHETUYECKOW CBSA3M M TEHETHMUYECKUX psaax. ['eHeTHueckui psg MeTaia.
['enetndeckuit psa Hemetaa. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPTaHMIECKOM XUMHUH.
Kountpoasnas padora Ne3 no teme: «BeniecTBa u ux cBocTBay

XuMH4YeCKHil NPAKTHKYM «Pelienne 3kcnnepuMeHTAJIbHbIX 32129

Tema 4. Xumus u coBpeMeHHOe 0011eCTBO

[Tpon3BOACTBO CepHOM KUCIOThI, aMMHUaKa, YyryHa U CTalIH, yI10OpeHU U MOJIMMEPOB.

OCHOBBI TPUMEHEHHSI BELIECTB B CEITLCKOM XO3SMCTBE, OBITY U METUIIHE

KonTposbHas padora Ne4 no teme: XuMusi 1 COBpEMEHHOE 00ILIECTBO

Hrorosasi koHTpobHasi padora 3a kypc 11 kiaace



Kaneﬂuapﬂo-TeMaanecxoe NJAaHHPOBAHUE

No Tema ypoka Kosmuecteo | HMcnosb3oBaHue
n/n s o0opynoBaHus
«Touka pocTa»
TOUKA ifpocm
BBeaenne 1
1. | MHCTpyKTaX MO OXpaHE TpyJda W TEXHHKE OE30MacHOCTH Ha 1
3aHATHUSIX B KAOMHETE XUMHUHU
I'nmaBa 1. CTpoeHue BemecTsa 10
2. OCHOBHBIE CBEJICHUSI O CTPOEHUHU aToMa 1
3. [lepuonnueckas cucreMa XMMHUYECKUX AJIEMEHTOB U YYEHHE O 1
CTPOCHHUH aTOMa
4. CraHOBIIEHHE M PA3BUTHE NEPUOAMYECKOr0 3aKOHA U TEOPUH 1
XUMHUYECKOTO CTPOCHUS
5. WNonHasgs xumuyeckas CBS3b W HMOHHBIE KPUCTAJUIMYECKHE 1
pemieTKu
6. KoBasieHTHast XuMHuueckasi CBsI3b 1
7. Meramunueckass XMMUYECKas CBS3b 1
8. | Bomopoanast xumuueckast CBS3b 1
9. [ Iomumepsr 1
10. | JducmepcHble cUCTEMBI 1 Ucnoms3oanue
obopynoBaHus
«Touka pocta»
11. | KonrponbsHas padora Nel o teme: «CTpoeHHe BEIIECTBAY 1
I'naBa 2. XumMnueckue peakinuu 9
12. | Knaccuduxamms XuMUYECKUX peaKiuit 2 Hcnonssopanne
o0opynoBaHus
«Touka pocta»
13. | CKOpOCTh XUMHUYECKHX PEaKInit 1 Uenor3osanue
o0opynoBaHus
«To4ka pocta»
14. | O6paTUMOCTh XUMHUYECKHUX peakluii. XMMUYECKOE paBHOBECHE 1 Uenoassosanue
1 CIIOCOOBI €T0 CMEIIEHUSI. oGopynoBanus
«Touka pocta»
15. FI/I,Z[pOJ'II/B 1 Hcnons3oBanue
o0opynoBaHus
«Touka pocra»
16. | OxucIUTEnpHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 2
17. | DnekTponu3  paciiaBOB M pacTBOpPOB. lIpakTudeckoe 1




MPUMEHEHHE DIICKTPOJIN3a
18. | KontponbHas pabora Ne2 ro teme: « XMMHUYECKUE PEAKIIHM» 1
I'1aBa 3. BenrecTBa U UX CBOMCTBA 7
19. | Meramisl 1
20. | Hemeramisl 1
21. | Heopranmieckue U OpraHu4eCKUe KHUCIOTHI 1
22. | Heopranuueckue 1 OpraHM4ecKre OCHOBaHHS 1
23. | Heopranmueckue u oprannyeckie aMm(poTepHble COSTUHEHUS 1
24. | Conm 1
25. | KonTpoasHas pabota Ne3 o Teme: «BemiecTBa 1 ©X CBOMCTBAY 1
XHMHU4YeCKHii NPaKTHKYM «PeleHne 3kcnepuMeHTAJbLHBIX 32/1a4» 2
26. | Ilpaktmueckas pabora Nel. PemieHue sKcmepuMEHTATBHBIX 1
3aJ1a4 10 TeMe: «XUMHUYECKask PEeaKIus
27. | llpaktnueckass pabora Ne2. Pemenue 3KCIepUMEHTaIbHBIX 1
3aja4 110 TeMe: «BemecTBa U MX CBOWCTBa»
I'naBa 4. XumMusi u coBpeMeHHOe 00111eCTBO 3
28. | Xumuueckass TexHonorus. I[Ipom3BoncTBO aMMuaka 1
METaHOJIA.
29. | Xumuueckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIeH KyJIbTyphI 1
YeJI0BeKa
30. | KontponbHast pabora Ned mo teme: «XUMHS ¥ COBPEMEHHOE 1
0o0LIEeCTBOY
IloaxBeneHue UTOroB 3
31. | IlogroroBka K HTOrOBOW KOHTPOJIBHOH paboTe 1
32. | UToroBas KOHTpOJIbHAs paboTa 1
33 - | AHaM3 UTOTOBOI KOHTPOJIBLHOU pabOThL. ITOTOBBIN ypoK 1
34
YMK

1.I'abpuensn, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 11 knacce: yueOHUK 115
obmeobpa3zoBarenbHbIx yupexaeauit O.C. I'abpuenss. - M.: «lIpocsemenue», 2021,

2.0. C. I'abpuensn u np. Xumus. 11 knacc. ba3oBelif ypoBeHb. MeTouueckoe nocooue.

3. O. C. I'abpuensH, C. A. Cnaakos. Xumus. 11 knacc. ba3oBslii ypoBenbs. Pabouas TeTpas.

4.0. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 knacc. bazossiit ypoBenb. [IpoBepounbie u
KOHTPOJIbHBIE pa0OTHI.

HHuTepHer-pecypcesl

Kosekiust «EcTecTBeHHO-HAYUHBIE SKCIIEPUMEHTBIY: Xumus hitp://experiment.edu.ru ;

XuMHs 1715 BCeX: WILTIOCTPUPOBAHHBIE MAaTEPHAIBI 110 O0IIeH, OpraHu4YecKou u
Heopranudeckor xumuuhttp://school-sector.relarn.ru/nsm/;

Xumust I IIKOJIBHUKOB: caitt Imutpus bonotosa http://chemistry.r2.ru ;

IkonsHas xumushttp://schoolchemistry.by.ru;

DnekTpoHHas Oubimoreka o xumuu u Texuuke http://rushim.ru/books/books.htm;

Jlureparypa nmo XuMmm.

http://1september.ru/_XXypuan «IlepBoe ceHTsOps» s yuuTenedl W He TOIbKo. B HEM
IPEJICTABICHO OOJBIIOE KOJMYECTBO pabOT YYECHHKOB, B TOM YHCJIE M HCCIIEI0BATEIbCKOTO
Xapakrepa.
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http://schoolbase.ru/articles/items/ximiya Beepoccuiickuid IIKOJBHBINA MOPTAN CO CCHUIKaMH Ha
o0pa3oBaTesIbHbIC CAUTHI 0 XUMHUH.

www.periodictable.ru Coopauk crateii 0 XHMMHYECKHX JJIEMEHTaX, WUIIOCTPHUPOBAHHBIM
IKCIIEPUMEHTAMH.
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