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IHosicHUTEABLHAA 3AIINCKA

PabGouass mporpamma mo paspaborana Ha ocHOBe DenepanbHOrO TOCYAapPCTBEHHOTO
00pa3oBaTeNbHOTO  CTAaHJapTa OCHOBHOTO oOmero oOpasoBanust (0a30BBI  ypOBEHB),
YTBEP)KJICHHOTO TNpuKkazoM MuHoOpHayku P® ot 17 nexabps 2010 r. Nel897 ¢ yuerom
[TpumepHO# mporpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs 10 XHUMHH, B COOTBETCTBHH C
nporpammoii aBtopa H.H.I'apa, 2013 .

OnHOM W3 BOXHEHIIMX IeJIell OCHOBHOTO OOIIEro oOpa3oBaHUS SIBJISCTCS TOJTrOTOBKA
oOyJaromuxcss K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U MPO(HECCHOHATBEHOTO
mytd. O0yJaromuecst JOJHKHBI HAYYUThCS CAMOCTOSITEIPHO CTABUTh LIEJH U OTIPENENIATh IYTH UX
JOCTHKEHUSI, MCITIOJIb30BaTh NMPHOOPETEHHBI B IIKOJIE OMBIT B PEANBHOW JKM3HHU, 32 PaMKaMU
y4eOHOro npoiiecca.

3amauaMu  y4eOHOTO MpeamMeTa «XUMUs» SIBISIOTCS:

- hopMHpOBaHUE MPEACTABICHUN O XUMHUYECKON COCTABJISIIOIIEH €CTECTBEHHO-HAYUYHON
KapTUHBI MUPA, BAKHEHIIINX XUMUYECKHUX MMOHATHUAX, 3AKOHAX U TEOPUSIX;

- BJIaJIEHME METOJaMH HaydyHOTO MO3HAHMs ISl OOBSICHEHHS XUMUYECKHX SIBIIEHUN U CBOWCTB
BEIIECTB, OLEHKH POJM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJOTHI M IMOJy4€HUU HOBBIX
MaTepHUaJIoB;

- Ha pasBUTUC IMMO3HABATCJIIBHBIX MHTCPECOB UM HMHTCIIICKTYaJIbHBIX CIIOCOOHOCTEH B mpoaecce
MMPOBCACHUA XUMHUUYCCKOI0 OKCIIEPUMEHTA, CaMOCTOATCIBHOIO HpI/IO6peTeHI/I$I 3HAHUM B
COOTBETCTBHH C BOSHHUKAIOIIUMH KHU3HCHHBIMHA l'IOTpe6HOCT$IMI/I;

- BOCTIMTaHHWE YOEXKJICHHOCTH B MO3UTHBHOW POJIM XMMHH B JKU3HU COBPEMEHHOTO OOIIECTBa,
HE00XOMMOCTH TPAMOTHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U OKPYKAIOIIEH cpejie;

- IPUMEHEHHUE MOJIyYeHHBIX 3HaHU Ui 0€30MacHOTO MCMOJIb30BaHUS BEUIECTB U MaTEpPHUAJIOB B
OBITY, CEbCKOM XO3SIMCTBE U HA MPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX 3aj]ad B ITOBCEIHEBHOM
KU3HU, MPEeNyNpekIeHUs SBICHUN, HAHOCSIIUX Bped 3JA0POBbIO YENOBEKAa U OKpYXKarolleu

cpene.

[Ipn peanuszauuu AaHHON mporpamMmbl OyAeT 3aJeiiCTBOBAaHO OOOpYIOBAaHHE LEHTpPA
«Touka pocTay.

Hcnonb3oBanue obopynoBanusi «Touka pocTa» mpu pealu3alud JAaHHOW HPOTrPaMMBI
MO3BOJISIET CO3JaTh YCIOBUSI:

. JUISL PACIIUPEHUS COACPKAHUS KOJIBHOTO XUMHUYECKOTO 00Pa30BaHHUS;

. JUTS TIOBBIIICHUS TIO3HABATEILHOW aKTUBHOCTH OOYYAlOIIMUXCS B €CTECTBCHHO-HAYYHOU
obnacry;

. JUIL Pa3BUTHS JIMYHOCTH PEOEHKA B Ipoliecce OOyYCHHsT XUMHUH, €r0 CIIOCOOHOCTEH,
(bopMUPOBaAHUS U YIOBJICTBOPEHUS COIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

. JUis paboOThl ¢ OJApEHHBIMH IIKOJbHUKAMU, OPraHU3allMd MX Pa3BUTHSA B Pa3IMYHBIX

o0acTsax O6pa3OBaTeJ'H:>HOI71, TBOp‘{eCKOﬁ ACATCIIbHOCTH.

B conepxaHuu JMAHHOTO Kypca NPEICTaBICHBI OCHOBOIOJIATAMOIINE TEOPETHUCCKUE
CBEJICHUS 10 XUMHH, BKJIIOUYAIOIINE U3Y4EHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCHMOCTH HMX
CBOWMCTB OT CTPOCHHS, UCCIIEJIOBAHHE 3aKOHOMEPHOCTEH XMMHYECKHX TpPEBpAlleHHH U MyTeH
yIIPaBJICHUS UMH B TIEJISX TTOJYYCHHUS BEIIECTB, MATEPUAIIOB, SHEPTHH.

Coneprkanue ydeOHOTO MPeIMETa BKIIFOYAET CBEICHHUS O HEOPraHMYECKHUX BEIECTBAX, UX
CTPOCHUU U CBOMCTBAX, a TAKXKE XUMHUCCKUX MPOIECCAX, MPOTEKAIIINX B OKPYKAIOIIEM MUPE.
Hawubouiee cioxxHbie 3eMeHThl DyHIaMEHTAIBHOTO s/Ipa COJIEpyKaHusI 00IIero o0pa3oBaHus Mo
XUMUH, TaKKe, KaK OCHOBBI OPraHMYECKON M TIPOMBINUICHHOW XHUMUH, TIEPEHECEHBI B TPOTPaAMMY
cpenHeil (moyHo#) 061e00pa3oBaTeNbHOM MIKOJBI.



TeopeTnueckyto OCHOBY U3Y4YCHHSI HEOPraHMYECKOM XWUMHU COCTaBJISIET AaTOMHO-
MOJIEKYJISIPHOE y4eHue, nepuoanueckuid 3akoH .M. MenaeneeBa ¢ KpaTKUMH CBEAEHUSMU O
CTPOCHHMHU AaTOMOB, BHJAX XUMHAYECKOU CBsA3H, 3aKOHOMCPHOCTAX HNPOTCKAHUU XHUMHYCCKHX
peaKuuu.

B HU3YYCHHUM KypCa 3HAYUTCIIbHA POJIb OTBOAUTCA XUMHUUYCCKOMY OKCIICPUMCHTY:
MIPOBEACHUIO MPAKTUUECKHUX U J1a00OPaTOPHBIX padOT U OMUCAHUIO X PE3YIBTATOB; COOIIOACHUIO
HOPM U IMpaBUJI IOBECACHUA B XUMHWYCCKUX na6opaTopH$1x.

B mponecce ocBoeHus mporpamMmbl Kypca XMMHUHM JUI OCHOBHOM IIIKOJIBI ydalluecs
OBJIAJICBAIOT YMEHUSIMU CTaBUTh BOIMPOCH], HAOMIOAaTh, OOBSACHATH, KIACCUDHUITUPOBATH,
CpaBHHBATb, IIPOBOAUTD SKCIICPUMCHT U UHTCPIPCTUPOBATH BBIBOJbLI HA €0 OCHOBE, OIMPCACIIATH
HCTOYHUKH XHUMHYECKOU I/IH(l)OpMaIII/II/I, moJiydaTb U aHAJIM3UPOBATH €€, a TAKIKC I'OTOBUTH Ha
3TOM OCHOBE COOCTBEHHBIN MH(DOPMALIMOHHBIN IPOAYKT, IPE3EHTOBAThH €r0 U BECTU AUCKYCCHIO.

st peanuzaruu padoueit mporpamMmMbl B yueOHOoM 1mane MBOY «Ilmxemckas cpeansis

0011e00pazoBaTeNbHas MIKOIa» BbIJeeHO 134 yaca: mo 2 yaca B Hemenmo B 8 - 9 kiaccax, BCero
B roJ B 8 Kitacce — 68 gacos, B 9 xitacce — 66 gacos.

Cpok peanuzanuu — 2 roja.
Ilianupyembie pe3yabTAaThl OCBOCHHUS YUeOHOr0 npeaMeTa « XuMush»

JInyHOCTHBIE pPe3yabTaThl

OOyyvaromuiics MOJyYUT BO3MOXKHOCTH IS (POPMHPOBAHUS CIEAYIOIIMX JUYHOCTHBIX
VYA

. olpeielieHne MOTUBALMU U3y4eHUsl y4eOHOro MaTepuaa;

. OLICHMBAHHE YCBAaMBAa€MOI0 Y4eOHOrO MaTepHaga, UCXOJs M3 COLMAIbHBIX U
JMYHOCTHBIX LIEHHOCTEH; * MOBBIIIEHUE CBOEro 00pa30BaTEIbHOIO YPOBHA U YPOBHS
TOTOBHOCTH K W3YYEHHMIO OCHOBHBIX MCTOPUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XHMUU U
00111eCcTBa;

® 3HAaHUC ITpaBUJI IOBCACHUA B qp63BBIqaﬁHBIX CUTyalluiX,
® OLICHUBAHUC COIIMAJIbHOM 3HAYMMOCTH HpO(l)€CCI/II71, CBJ3aHHBIX C XHMHefI;
® BJIaAICHUEC IIpaBUJIaMU 0e3omacHOro 06paH_I€HI/I${ C XMMHYCCKHMHU BEUICCTBAMHU H

00opynoBaHUEM, IPOSBICHUE SKOJIOTMUECKON KYIbTYpPHI.

MeTtanpeaMeTHble pe3yabTaThl

PerynstuBHbie

OOyyaromuiics MOJXY4YUT BO3MOXKHOCTD Ui (POPMHUPOBAHUS CIEIYIOIIUX PETYIISITUBHBIX
YV

. HenenojaraHie, BKJIIOYash TOCTAaHOBKY HOBBIX Ilesiel, MpeoOpa3oBaHHe
MPAKTUYECKON 3a/layd B TO3HABATENbHYIO, CaMOCTOSITENIbHBIM aHaJIN3 YCIOBHM OCTHKEHUS
eI Ha OCHOBE Y4€Ta BBIJICJICHHBIX YYUTEJIIEM OPUEHTHUPOB NEHCTBUS B HOBOM Y4eOHOM
MaTepuare;

. IUITAHUPOBAHKE MYTH JTOCTUKEHUS 1ieNeH;

. yCTaHaBJIEHUE IIEJIEBBIX NMPHUOPHUTETOB, BbIJEIECHUE AIbTEPHATHBHBIX CHOCOOOB
JOCTHKEHUS L1eH U BbIOOp Haubouee 3¢hhexTuBHOro croco0a;

. YMEHHUE CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIIATh UM;

. yMEHHUE NPUHUMATh PEIICHUS B MPOOIEMHON CUTYallUH;

. IIOCTAaHOBKAa Yy4eOHBIX 3aJay, COCTaBJICHHE IUIaHA U IOCJIE€A0BATENbHOCTH
JICNCTBUI;

. opranu3zaius pabodero Mecrta npH BBITIOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

. MIPOrHO3UPOBAHKUE PE3yIbTATOB OOYyYeHMs, OLIEHHMBAHHWE YCBOSCHHOIO MaTepuaa,

OIICHKA KayeCTBAa M YPOBHS MOJYYCHHBIX 3HAHHWM, KOPPEKIUS TUIaHA M Croco0a JEHCTBUS TPU
HEO00XOIUMOCTH .
ITo3HaBareabHbIE



OOyJaromuiicss  MOJXYYUT  BO3MOXKHOCTh  JUii  (OPMHUPOBAHUS  CIEIYIOIIUX
rno3HaBateiabHbIX Y'Y /JI:

. MOMCK | BBIJICIICHUE HH(POPMAIHH;

. aHaJIM3 yCJIOBUH M TpeOOBaHUU 3amadr, BHIOOp, COMOCTABIEHHNE U 0OOCHOBAHHE
crioco0a pelieHus 3a1a4u;

. BBIOOp HamOoJiee 3PPEKTUBHBIX CIIOCOOOB PEIICHUS 33Ja49d B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBU;

. BBIJIBIDKCHHE M 000CHOBAHHE TUIIOTE3bI, BEIOOP CrIOCO0a e€ MpOBEPKH;

. CaMOCTOSITEJIbHOE CO3/IaHHE aNrOpUTMa JCATCIBHOCTH HPU PEHICHUH IpoOIieM
TBOPYECKOTO ¥ MOUCKOBOTO XapaKTepa;

. YMEHHS XapaKTepU30BaTh BELIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM;

. OTIMCHIBAaHHUE CBOMCTB: TBEPBIX, )KUJIKUX, Fa3000pa3HbIX BEIIECTB, BBIICICHUE UX
CYILECTBEHHBIX MPU3HAKOB,;

. n300paXkeHNe cocTaBa MPOCTEHIINX BEUIECTB C MMOMOIIBI0O XUMUYECKUX (HOpMYIT U
CYIIIHOCTH XMMHYECKHX PEaKIUi ¢ TOMOIIBI0O XUMHUYCCKUX YPABHEHHIA;

. MPOBEJICHNUE HAOIIOICHHI, ONTMCAHUE TIPU3HAKOB M YCIIOBHUI TCUCHUST XUMHYCCKUX

peaxiuii, BBIOJHEHNE XUMUYECKOTO 3KCIIEPUMEHTA, BbIBOJIbI Ha OCHOBE aHaJIM3a HaOI0eHUN
3a JKCHEPUMEHTOM, pEUIeHHE 3aJay, MOJIy4eHHEe XUMUYEeCKOM HH(POpMaluu W3 Pa3IUYHBIX
HMCTOYHUKOB;

. YMEHUE OPraHN30BbIBATh UCCIIETOBAHUE C LENbI0 IPOBEPKHU TUIIOTES;
. YMEHHE JIeJIaTh YMO3aKIIOueHus (MHAYKTUBHOE U IO aHAJIOTHH) U BBIBO/IBI;
. yMeHHE OOBEKTUBHO OLIEHMBATh HMH(OpPMAIMIO O BEIIECTBaX M XUMHUYECKUX

nporeccax, KpUTHUYECKH OTHOCUTHCS K NICEBIOHAYUYHON HHPOPMAIIHH.

KomMyHuKaTuBHBIE
OOyuvaromuiics  MOJXYYUT  BO3MOXKHOCTh i1 (OPMHUPOBAHUS  CIEIYIOIIHUX
KOMMYHUKATUBHBIX Y'Y JI:

® IIOJIHOC M TOYHOC BBIPAXKCHUC CBOHX MBICJIC B COOTBETCTBHM C 3agadyaMu Hu
YCIOBHUAMHU KOMMYHHUKAIIUHN
® AICKBATHOC HCIIOJB30BaHUEC PEYCBBIX CPCACTB A Y4aCTHUsd B OHUCKYCCHU U

apryMEeHTalluy CBOEH MO3UIMH, YMEHUE NPEICTABIATh KOHKPETHOE COAEPKaHUE C COOOLIEHnEM
€ro B IIMCbMEHHOHN U YCTHOH (popMe, OlpeielIeHUe CIoCO00B B3aUMOICHCTBU S, COTPYIHUYECTBO
B MOHUCKe ¥ cOope HHPOpMaIIHH;

. oIpesielieHne CrocoO0B B3aUMOJECHCTBUSA, COTPYAHUUYECTBO B IOMCKE M cOope
uHbOpMalMY, Yy4acTHe B Juajore, IJaHUPOBAHUE OOLMX CHOCOOOB paboOThI, MPOSBICHUE
YBa)KUTEIBHOTO OTHOLIEHUSI K IPYTUM Y4aIUMCS;

. OIMCAHNUE COACPXKAHUS BBINOJHAEMBIX JEHCTBUM C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHOIIPAKTUYECKOM 1EATENbHOCTH;

. YMEHHMsI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTBCS K KOOPAMHALUU Pa3INYHBIX
MO3ULUI B COTPYAHUYECTBE;

. ¢dopmynupoBaTh COOCTBEHHOE€ MHEHHE M IMO3MILHI0, apryMEHTHpPOBaTh MU
KOOpPAMHUPOBaTh €€ ¢ MO3UIUAMH NapTHEPOB B COTPYJHHUYECTBE NpU BBIpabOTKE OOIIEro
pelIeHus B COBMECTHOM JEATEIBHOCTH;

. OCYILECTBIATh B3aUMHBIA KOHTPOJIb M  OKa3blBaTb B  COTPYAHHUYECTBE
HE00X0/IMMYIO B3aMMOTIOMOIITb;

. IUTaHUPOBaTh OOIIME CIOCOObI PabOThI, OCYLIECTBIATh KOHTPOJIb, KOPPEKLHIO,
OLIEHKY JielicTBUI NapTHEPA, yMETh YOEKAaTh;

. HCIOJIb30BaTh aJIeKBATHBIE S3bIKOBBIE CPEJCTBA JJISI OTOOPAKEHUSI CBOMX YYBCTB,
MBICJIeH, MOTUBOB U MOTPEOHOCTEH; 0TOOpaXkaTh B peun (omucaHue, oObsICHEHUE) CoJIepKaHue
COBEpIIAEMbIX JeHcTBUH, Kak B (popMe I'pOMKOH COLMANIU3UPOBAHHOW peuH, Tak U B (opme
BHYTpPEHHEN peuy;



. pa3BUBAaTh KOMMYHMKATHBHYIO KOMIIETCHIMIO, MCIIOJb3Yysl CpPEIACTBA YCTHOM H
NUCHbMEHHOW KOMMYHHKAllMM Ipu paboTe ¢ TEeKCTaMu Yy4yeOHMKa M JIOTIOJHUTEIHHOU
JUTEPATypOi, CIPaBOYHBIMHM TAaOJMIIAMM, MPOSBIATH NOTOBHOCTh K YBa)KEHHIO MHOW TOYKH
3peHHs TP 00CYKIEHUH PE3yIbTATOB BHITIOJHEHHOW PaOOTHI .

[IpenmeTHbIe pe3ybTaThI
OO0yyaromuiics Hay4uTCs:

® IMPUMCHATH OCHOBHBIC METObI IIO3HaHUA: Ha6HIOI[CHI/Ie, HU3MEPCHUC,
HKCTIEPUMEHT;

° ONNCKHIBATL CBOMCTBA TBépIII)IX, KHUIKHUX, F33006p33HI)IX BEHIICCTB, BBIACIAA HX
CYIIECTBEHHBIE TIPU3HAKHY;

® PaCKpBIBATE CMBIC 3aKOHAa COXPaHCHHA MACChl BEUICCTB, aTOMHO-MOHeKYHﬂpHOﬁ
TEOpHH;

° pasiiniyatb XUMHUYCCKHUE U (1)I/ISI/I‘ICCKI/I€ SABJICHUSA, HAa3bIBAaTb IMPHU3HAKW W YCIIOBUA
MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

. coOiroaaTh npasBuiia 6€e30MacHOM paboThI MPU MPOBEACHNUHN OTIBITOB;

. MOJIb30BATHCS JTAOOPATOPHBIM 000PYTIOBAHUEM U MTOCYIOM;

. MOJTy4aTh, COOMPATh ra3000pa3HbIe BEMIECTBA U PACIIO3HABATH HX;

. XapakTepu30BaTh (U3MUECKHE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKNX COCAMHEHHUH, MPOBOJMWTH OIBITHI, MOATBEPKIAIONINE XUMHUYECKHUE CBONCTBA
M3YYEHHBIX KJIACCOB HEOPTAHUUYECKHUX BEIIECTB;

. pacKpbhIBaTb CMBICI TIOHSTHSL  «PAacTBOP», BBIYUCISITH MAacCOBYIO  JIOJIIO
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MacCOBOW J0JIeH
PacTBOPEHHOTO BEIIECTBA;

. XapaKTepPH30BaTh 3aBUCUMOCTh (PU3WYECKUX CBOMCTB BEMIECTB OT THIIA
KPUCTAJUIMYECKONW PpEIIETKH, OMNPENEsATh BUJ XMMHYECKOW CBSI3M B HEOPraHUYECKUX
COCIMHEHMSIX;

. pacKpbIBaThb OCHOBHBIEC MOJIOKEHUS TEOPUHU HICKTPOJIUTHUYECKOU TUCCOLUALINH,
COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKOU THUCCOIMALUA KUCIIOT, IIEeJI0YEH, COJIeH U peakuil
HOHHOT'0 0OMEHa;

. PacKphIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIUH, OPEICISTh
OKUCIIUTEh W BOCCTAHOBUTEJb, COCTAaBJISATh YPABHEHHUS OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

. Ha3bIBaTh (PaKTOPHI, BIUSIOIMINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

. XapaKTEPH30BaTh B3aUMOCBS3b MEXJYy COCTaBOM, CTPOCHHMEM W CBONCTBAMH
HEMETAJUIOB U METAJLIOB;

. MPOBOAUTD OMBITHI MO MOJTYYECHUIO U N3YYEHUIO XUMUYECKUX CBOWCTB Pa3UYHBIX
BEIIECTB;

. IPaMOTHO o0OpaIaThCs ¢ BEIECTBAMH B MIOBCEIHEBHOM KHU3HHU.

OOyuaromuiicst HOJYYUT BO3MOKHOCTh HAyUUThCA:

. BBIJIBUTaTh U MPOBEPATH HKCIEPUMEHTAIBHO THIIOTE3bl O XUMUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE MX COCTaBa M CTPOEHMs, UX CIIOCOOHOCTH BCTyNaTh B XUMUYECKUE PEAKIINH,
0 XapakTepe U NPOAYKTaX pa3INUHbIX XUMHUUECKUX pPEaKLni;

. XapaKTepU30BaTh BEILECTBA [0 COCTaBy, CTPOCHUIO U CBOWCTBAM, YCTaHABIIMBATh
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M MEX/ly JAHHBIMU XapaKTePUCTUKaMU BEIlleCTBA;

. COCTaBJIATh MOJIEKYJISIDHBIE W IOJIHBIE WOHHBIE YPABHEHMS IO COKPALIEHHBIM
MOHHBIM YpaBHEHHUSM;

. MIPOrHO3UPOBATh CHOCOOHOCTh BEIIECTBA MPOSBIATH OKHCIUTEIbHBIC WIH
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEW OKUCIEHMSI JIEMEHTOB, BXOJALIUX B €ro
COCTaB;



. BBIIBUTaTh M TPOBEPATH IKCIEPUMEHTAIBHO THUIOTE3bl O pe3yibTaTrax
BO3JICHCTBUS PA3NIUYHBIX (PAKTOPOB HA U3MEHEHNE CKOPOCTH XUMUYECKOU PEAKITNH;

* HCITIOJIL30BaTh HpI/IO6peTéHHBIe 3HAHUA JJIA 9KOJIOI'NYCCKHU rpaMOTHOI'O
MOBE/ICHUS B OKPYXKAIOLICH Cpele;
* HCITIOJI30BaTh HpI/IO6peTéHHBIe KIIFOYCBBIC KOMIICTCHIMKW TIPpHW BBIIIOJIHCHHUN

IIPOEKTOB M PEIICHUM Y4eOHO-HCCIEN0BATEIbCKUX 3a/ad [0 H3YyYEHHIO CBOWCTB, CIIOCOOOB
MIOJIyYEHUS U pacllO3HABAaHUS BEIIECTB;

° O0OBEKTUBHO OLICHUBATh HH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX MMPOLECCaX;

° OCO3HaBaTh 3HAYCHUC TCOPCTHYCCKUX 3HAHHN MO0 XHMHU JJIL HpaKTH‘IGCKOfl
JACATCIBHOCTH YCJIOBCKA,

° CO3J1aBaTb MOACIIU W CXCMbl IJIA PCIICHUA y‘I€6HI>IX 1 II0O3HABATCJIBbHBIX 3aaad4,

MIOHUMAaTh HEOOXOJMMOCTh COOJIIOJIEHUS MpPENNUCaHUM, IMpeAsaraéMblX B HMHCTPYKLUHUAX IO
HCI0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JP.

IpexmeTHbiMu pe3yabTaTaMu OocBOeHUs OCHOBHOUM 00pa30BaTENbHOUN MPOTPAMMBI

OCHOBHOTO 00I11eT0 00pa30BaHUsl ABJISIOTCS:

1) mpencraBiieHHEe O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUU MPUPOJIbI, TTOHUMaHUE
OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHYECKOM HAyKM Kak o00JacTM COBPEMEHHOTO
€CTECTBO3HAHUSI, KOMIIOHEHTa OOIel KylIbTyphl M NMPAKTUYECKOW AESITETbHOCTH 4YEJOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHMMAaHUE MECTa XMMHH CPEeId APYTHX €CTECTBEHHBIX
HayK,

2) BJIaICHUE OCHOBaMH MMOHATHUHHOTO amnmapara W CHUMBOJMYCCKOTO A3blIKa XWMHHU JJId
cocTaBiieHUs1 (POPMyYJI HEOPraHWYECKUX BEIIECTB, YPAaBHEHUN XUMHUYECKHX pEaKluil; BJIaJCHHUE
ocHoBamu xumudeckoil HoMeHkiIatypbl (IUPAC u TpuBHaNbHOW) M YMEHHE HCIIOJIh30BaTh €€
JUIA pelleHus y4yeOHO-TI03HABaTEeNbHbBIX 3a/1a4; YMEHUE UCIOJIb30BaTh MOJEIU Uil 00bICHEHUS
CTPOEHHMS aTOMOB U MOJIEKYJI;

3) BlaJeHHE CUCTEMOM XHMMUYECKUX 3HAHMM W YMEHHE NPUMEHATH CUCTEMY XUMHUYECKHX
3HaHUM, KOTOpas BKIIIOYAET: BAXXKHEHIINE XUMUYECKHUE MOHATHUS: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IMPOCTOE M CIOKHOE BELIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIPHAsE Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIpHbI 00bEM, OKCHJI, KHCIIOTa, OCHOBaHHE, COJIb (CPEAHAs), XMMHUECKas peakuus,
peaKuu COSAUHEHHUS, PEaKLUU Pa3lIoKEeHUs, pEaKI[ui 3aMelleHus], peakuu 0OMeHa, TeIJI0BOI
s deKT peakuuu, 3K30- U SHAOTEPMHUUECKUE PEaKIMU, PACTBOP, MAccoBasi AOJS XMMHUYECKOTO
3JIEMEHTa B COEMHEHHM, MaccoBasl JI0JIsl U MPOLEHTHAsl KOHIIEHTPALM BELIECTBA B PacTBOPE,
SAIpO aToMa, AJIEKTPUYECKHM CJIOW aToMa, aTOMHas OpOHTalb, paguyC aroMa, BAJIEHTHOCTb,
CTENEHb OKHUCJIEHHUS, XUMUUYECKAsl CBS3b, AJEKTPOOTPHULIATENILHOCTD, MOJISIpPHAs M HENOJspHas
KOBaJICHTHAs CBSI3b, HIOHHAS CBS3b, METAJUITMYECKAsl CBSA3b, KPUCTAJUIMYECKas pelieTka (aToMHasl,
WOHHAsI, METaJUINYeCKasi, MOJIEKY/IsIpHAasi), UOH, KAaTUOH, aHHOH, JIEKTPOJIUT U HEIIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMAIMS,  PEaKIHuH  HOHHOTO  OOMeEHa, OKUCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKINHU, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHE,
ANIEKTPOJIN3, XUMHUYECKOE paBHOBeCcHE, OOpaTHMble M HEOOpaTHUMbIe pPEaKIHH, CKOPOCTh
XUMHUYECKON peakIuy, KaTaau3arop, mnpeaeiabHo gomyctumas xoHrentpamus (I1IJJK), kopposus
METaJUIOB, CIUIaBbl; OCHOBOIIOJATarOIIMEe 3aKOHbl XUMHM: 3aKOH COXpPaHEHUsI Macchl,
nepuoanueckuii 3axkoH JI.MI. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;
TEOPUU XHUMHH: aTOMHO-MOJIEKYJSIpHAs TEOPHs, TEOPHUs SIEKTPOJUTUUYECKON IUCCOLMALINH,
NpEACTABICHUS O Hay4YHbIX METOJaX IIO3HAHUS, B TOM YHCIE€ DSKCHEPUMEHTAIbHBIX U
TEOPETUUYECKUX METOJIaX UCCIEOBAHNUS BEILIECTB U U3YyUEHUSI XUMUYECKUX PEAKIUN;

4) mpeacTaBiIeHUE O MEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB (paauyc
aToMa, BIIEKTPOOTPULIATENIBHOCTE), IPOCTHIX M CIIOHBIX BEIIECTB OT IMOJOKEHUS 3JIEMEHTOB B
[lepuomuueckoii cucrtemMe (B MalbIX MEPHOAAaX M TIABHBIX MOATPYIIAX) M DIEKTPOHHOTO



CTPOEHUS aTOMa; YMEHHE OOBACHATH CBA3b I10JIOKEHU deMeHTa B [lepuoauueckoii cucreme ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JE€MEHTOB (COCTaB M 3apsin
a1pa, 00IIee YNUCIIO IEKTPOHOB), pacIpe/ieieHUeM 3JIEKTPOHOB 10 SHEPreTUYECKUM YPOBHSIM
aTOMOB TIEPBBIX TPEX MEPUOJIOB, KU U KAJbIHUS; KIaCCU(PUIIMPOBATh XUMUYECKUE HIEMEHTHI;
5) yMmeHHe KIacCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBA W
XHMUYECKHE PEAKIINH; OTIPENIENIATh BaJICHTHOCTh M CTETICHb OKUCIICHHSI XAMUYECKUX 3JIEMEHTOB,
BUJ] XUMHYECKOW CBSI3M M TUI KPHUCTALIMYECKOW CTPYKTYPbl B COCIMHEHHAX, 3apsja HOHA,
XapakTep cpelbl B BOJHBIX pacTBOpax BeELIECTB (KUCIOT, OCHOBAHUil), OKUCIMTEIb U
BOCCTaHOBUTEb;

6) yMeHHME XapaKTepu30BaTh (U3MUYECKHE M XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(kKucnopon, 030H, BOJOpoA, TpaduT, aliMas, KpeMHuUH, a3oT, pocdop, cepa, XI0p, HATPHil, Kalui,
MarHui, KaJblUH, aJIOMHHHN, >KEJe30) M CIIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX
pacTBopoB (BOJa, aMMHAK, XJIOPOBOJOPO/I, CEPOBOJIOPO, OKCUABI U THJIPOKCHUIBI METajoB | -
ITA rpynn, amomunus, Meau (II), uunka, xenesa (II u III), okcuapt yrnepona (II u IV), kpemuus
(IV), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepHas, a3oTucras, azoTHas,
¢dochopHasi, yroiabHas, KpeMHHMEBas KHCIOTa W HUX COJIM); yMEHHE IPOrHO3MPOBATH U
XapaKTepU30BaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHHMSI, IPUMEHEHUE
BEIIECTB B 3aBHCUMOCTH OT X CBOHCTB, BO3MOXHOCTh MPOTEKAHUSI XMMHUYECKHX MPEBpAIICHUI
B Pa3NIMYHBIX YCJIOBHSIX, BIIMSHUAE BEIIECTB U XMMUYECKUX MPOIECCOB HA OPTraHU3M YelIOBEeKa H
OKPYKAIOILYI0 IPUPOJIHYIO CPELY;

7) yMEHUE COCTaBJISITh MOJEKYISIPHBIE U MOHHBIE YpaBHEHUS Peakmuid (B TOM YHCIE peaKIuit
MOHHOTO OOMEHa ¥ OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKLUU), HUIIOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB/TPYII HEOPraHMYECKHUX BEUIECTB, B TOM YHUCIIE
MOATBEPKIAIOLIUX [CHETUYECKYIO B3aUMOCBSA3b MEXAY HUMH;

8) yMeHHE BBIYHCIATH OTHOCHUTENBHYIO MOJEKYISPHYI0O M MOJSIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa B CO€IMHEHNH, MAaCCOBYIO JOJIIO BEIIECTBA B PacTBODE,
KOJIMYECTBO BEILECTBA U €r0 Maccy, 00beM razoB; yMEHHUE MPOBOJUThH PACUEThI [0 YpaBHEHUSIM
XMMHUYECKUX DPEaKIHi M HaXOAWTh KOJMYECTBO BEIIECTBA, 0ObEM M MacCy peareHTOB WU
MIPOJIYKTOB PEaKIUU;

9) BiageHHe OCHOBHBIMH METOJAaMU HAy4YHOTO TMO3HaHUA (HAOMIOJEHHE, W3MEpPEHue,
SKCIEPUMEHT, MOJEIUPOBAHUE) IMPU HM3YyYCHUH BEIIECTB W XUMHUYECKUX SBIICHUH; yMEHUE
chopMynupoBath MpodIEMy U MPENIOKUTh MYyTH €€ pPeUIeHHs; 3HAHHE OCHOB 0e30MacHO
paboThl ¢ XUMHUYECKHMH BEIIeCTBAMHU, XUMUYECKOM MOCYI0H U 1abopaTopHbIM 000pyI0BaHUEM;
10) HanuuMe NPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS M  OCYLIECTBJICHUS CIEAYIOIIHUX
XMUMHUYECKUX OKCIIEPUMEHTOB: H3Y4YeHHE U ONUCaHUuEe (PU3UYECKHX CBOWCTB BEIIECTB;
O3HaKOMJICHHE C (U3WYECKUMU M XUMUYECKHUMH SBICHUSIMU; OIMBITHI, WJUIIOCTPUPYIOIIHE
MpPU3HAKA TPOTEKAHUS XWMUYECKUX pEakluil; H3ydyeHue crnocoOOB pa3leleHust cMecei;
MOJIy4Ye€HUE KUCTIOPO/ia U U3YUEHHUE €ro CBOICTB; MOJYyYEHHE BOJIOPOIa U U3YUYEHUE €ro CBOICTB;
MOJTydeHHE YIJIEKHCIIOTO Ta3a U M3Y4EHHUE €ro CBOICTB; MOIydyeHHE aMMMaKa U M3Y4YE€HUE ero
CBOMCTB; NPUTOTOBJICHHE PACTBOPOB C OIpPENEIEHHOM MaccoBOM [J0Jiell pacTBOPEHHOTO
BEIIECTBA; MCCIEIOBAaHUE U ONMCAaHUE CBOICTB HEOPraHMUYECKUX BEIECTB Pa3IMYHBIX KIACCOB;
IPUMEHEHHE WHIMKATOpOB (JIakMyca, MeTWIOpaHka M (eHoadTasenHa) JUlsl ONpeAeieHus
XapakTepa cpelbl B pacTBOpax KHCIOT U UIENOYeH; M3ydyeHHe B3aUMOJIEHCTBHS KHUCIOT C
MeTaJUlaMHi, OKCHJAMU METAJIJIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSAMH, COJISIMU;
MOJIydeHHE HEPacCTBOPHUMBIX OCHOBAHHI; BBITECHEHHWE OJHOTO MeETajula JAPYTMM M3 pacTBOpa
COJIM; HUCCIIeIoOBaHHE aM(OTEPHBIX CBOMCTB THUAPOKCHIOB ANIOMMHHUS U IIMHKA; pEIICHHE
SKCIEPUMEHTANbHBIX 337a4 1o TeMe "OCHOBHBIE KJIacChl HEOPraHMYECKUX COETUHEHUH'";
peleHre AKCIEPUMEHTANBHBIX 3a/1ad M0 TeMe "DIEKTPOJUTHYECKass JUCCOLUaIuA"; peleHue



SKCIEPUMEHTAIbHBIX 33Ja4 MO0 TeMe "BaxHeiline HeMeTalbl M UX COEAUHEHHUA'; pelieHue
AKCIIEPUMEHTANIbHBIX 33jad 1Mo Teme "BakHeillne MeTaiibl U UX COCIUHEHHUs'; XUMUYECKUE
OKCHEPUMEHTBI, WJUIIOCTPUPYIOIIME IPU3HAKM IIPOTEKaHUs pPEAKUM HOHHOro OOMEHa;
Ka4eCTBEHHBIC PEAKIIMM Ha MPHCYTCTBYIOIIUE B BOJHBIX PAaCTBOpaxX HMOHBI: XJIOPHUA-, OPOMHI-,
nomua-, cymbdar-, ¢ocdar-, kapOOHAT-, CHINKAT-AaHUOHBI, THUAPOKCHI-HOHBI, KaTHOHBI
aMMOHHUS, MarHus, KaJabIus, aTFOMUHMS, jKene3a (2+) u xxenesa (3+), menu (2+), LIMHKA; yMEHHE
MPEJCTaBIATh PE3YIbTaThl IKCIEPUMEHTAa B (OpPME BBIBOJOB, JIOKA3aTENbCTB, I'PAQUKOB U
TaOJIHI] U BBISIBIISITH SMIUPUIECKHAE 3aKOHOMEPHOCTH;

11) Bnagenue mnpaBuwiamMu O€30MACHOTO OOpalleHUss C BEHIECTBAMH, HCIOJIb3YEMbIMU B
ITOBCEIHEBHOM KU3HU, MpaBUIaMH MOBEJICHUS B LENIAX COEPEKEHUS 310POBbsSI U OKpYXKarolien
MIPUPOJHON Cpelbl; MOHUMaHWE Bpeaa (ONMacHOCTH) BO3ACUCTBHUSI Ha JKUBBIE OPraHU3MBbI
OTpEJENIEHHBIX BEIIECTB, CHOCOOOB YMEHBIIEHHS M MPENIOTBPALICHUS HMX BPEIHOTO
BO3JICHCTBUS; IOHUMaHNE 3HAYEHUSI ’KUPOB, OEIIKOB, YIIIEBOJOB ISl OpPraHu3Ma YeJIOBEKa;

12) BnajzeHWe OCHOBAMM XUMHUYECKOM TI'pPaMOTHOCTH, BKIIIOYAIOUIEH yMEHHUE MpaBUJIbHO
HCII0JIb30BAaTh M3y4YCHHBIE BEIIECTBA M MarepHaibl (B TOM 4YHCIIE€ MHHEpalbHbIE yI00peHus,
METaJJIbl U CIUJIaBbl, MPOIYKTHl NEpepabOTKU MPUPOJHBIX MCTOYHUKOB YIJIEBOJOPOJIOB (Y,
MIPUPOIHOTO Ta3a, He(TH) B OBITY, CETHCKOM XO3HCTBE, Ha MPOU3BOJICTBE; |

3) yMeHue ycTaHaBJIMBaTh CBSI3U MEX]y PeajbHO HAOII0IaeMbIMH XUMUYECKUMHU SIBICHUSMU U
MpoLeccaMy, MPOUCXOASIIMMUA B MAakpo- U MHUKPOMHUpPE, OOBSICHATh MPUUMHBI MHOT000pa3us
BEILIECTB; yMEHHWE HHTErPUpPOBaTh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYrUX Y4eOHBIX
MPEeIMETOB;

14) mpencraBiienne o cdepax MpodecCHOHATBHON NEATeTbHOCTH, CBS3aHHBIX C XUMHUEH H
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTIDKEHUSAX XHMHUYECKOM HAyKH, 4TO
MO3BOJIUT  OOydYarOIIMMCS  paccMaTpuBaTh XUMHIO Kak  chepy cBoedl  Oymymieit
npodeccuoHabHON JesTebHOCTH U CIeNlaTh OCO3HAHHBIM BBIOOP XUMHUHU KakK MpPOUIBHOTO
mpeaMeTa Mpy Nepexo/ie Ha YpOBEHb CpeIHEro o0I1Iero 0opa3oBaHus;

15) Hanuume ombiTa pabOThl ¢ PA3TUYHBIMH UCTOYHUKAMH HHGOPMAIIMH 110 XUMUU (HaydHas U
Hay4YyHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH, CHOPABOYHHKH, HMHTEPHET-PECYPChl); yMEHHE
OOBEKTUBHO OIICHMBATh MHGPOPMAIMIO O BEIIECTBaX, WX MPEBPALICHUSIX U MPAKTUYECKOM
MIPUMEHEHUH.

D opMBbI KOHTPOJIA

Koutpons pe3ynpTaTtoB  oOydeHHs OPOBOAUTCS B (popMe MHUCBMEHHBIX H
AKCIEPUMEHTAJILHBIX pad0T, IPEaNoIaraeTcs MpoBeIeHHE MPOMEXKYTOYHOM aTTECTALIHH.

Jlis  ocymiecTBIEHUsT TPOMEXKYTOUYHON aTTeCTallid HCHOJIb3YIOTCS KOHTPOJIBHO-
OIICHOYHBIE MaTepuajbl, OTOOP COJEp>KaHUS KOTOPHIX OPUEHTHUPOBAH HAa MPOBEPKY YPOBHS
YCBOGHHUS CHUCTEMBbl 3HaHWA U YMEHHMH — HWHBAapUAHTHOTO siipa COACpKaHHS JACHCTBYIOIIHUX
00pa3oBaTeNbHON MporpamMMbl 10 XUMHUU Uil 00IIe00pa3oBaTeIbHBIX OpraHu3alui. 3ajaHus
MIPOMEXKYTOYHOM aTTeCTAllMU BKIIOYAIOT MaTepHall OCHOBHBIX Pa3eNioB Kypca XUMUHU.

Conep:xkanme yueOHOro npeamMera « XuMHUs»

8 kiace

Pazgen 1. OcHOBHbIC NOHATHS XUMHHM (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
NpeacTaBJICHUI)

[Ipenmer xuMuu. XuMHs Kak 4acTb €CTECTBO3HaHUA. BemiectBa M uX CBOMCTBA.
Uucrtele BemiecTBa W cMecd. MeTonapl TO3HAHMS B XUMHUH: HaONIOJIEHHE, SKCIEPUMEHT.
[Tpuemsl Ge30macHO paboThI ¢ 000pyLOBaHHEM U BellecTBaMU. CTpOeHuUE MIIaMEHH.

Yucrtele BemectBa 1 cMecH. CriocoObl OYMCTKH BEIIECTB: OTCTaMBaHKE, PUIBTPOBAHNUE,
BBIIIAPUBAHME, KPUCTAUIM3ALUA, IUCTHWILIAIUA. DuU3nueckne U XUMUYECKUE SBJIICHMSL.



Xumudeckue peakuuu. IIpu3HakKM XMMHMYECKMX pEaKIUd U YCIOBUS BO3HUKHOBEHHS H
TEUEHUSI XUMUYECKUX PEAKIIHi.

ATOMBI, MOJIEKYJIBI M HOHBL. BemiecTBa MOJEKYISIPHOTO H HEMOJIEKYISPHOTO
cTpoenusi. Kpucrammmyeckue u amopgHbeie BemiecTBa. Kpuctaimdeckue pemeTkd: WOHHAs,
aTOMHas ¥ MoJeKyJisipHas. IIpocTeie U ciiokHbIE BelecTBa. XUMUYECKUHI 3J€MEHT. MeTalisl
U HeMeTaJuibl. ATOMHas eauHuIa Macchl. OTHOCHTENbHAS aTOMHAas Macca.  SI3bIK XUMHH.
3HAaKM XMMHYECKHX OJEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. XHMHUUYECKHE
dbopmyinel. OTHOCHTENIbHAS MOJICKYJISIpHAsi Macca. KauecTBeHHBIN M KOJMYECTBECHHBIM COCTAaB
BeIeCTBA. BerymcieHus mo xumMuaeckuM Gopmynam. MaccoBasi 1O XHMHYECKOTO 3JIEMEHTa
B CJIO)KHOM BEIIECTBE.

BanentHocTh XuMuueckux snemMeHTOB. OrmpeselieHne BaJCHTHOCTH 3JIEMEHTOB I10
¢dopmynam OuHapHBIX coeauHeHu. CocTaBleHHe XUMHUYECKUX (OopMyn OHMHApPHBIX
COEJIMHEHUH TIO0 BaJIEHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4Y€HHE. 3aKOH COXpaHEHUs Macchl BemecTB. JKu3Hb U
nestenbHoCcTh M.B. JIoMoHOCOBa. XuMH4eckue ypaBHEHUs. THUIIBI XUMUYECKUX PEAKIUH.

Kucnopon. Haxoxxnenue B mpupone. [lomydenuwe kuciopoga B J1abopatopuu U
MPOMBIIIIIEHHOCTH. DU3NUEeCKHe W XMUMHYECKHE CBOMCTBa Kuciopoaa. ['operue. OKcupbl.
[Tpumenenne kucmopona. Kpyrosopor kucinopona B npupoje. O30H, aJUIOTPOINUS KUCTIOPO/Ia.
Bo3ayx u ero coctas. 3anura aTMOCHEPHOTO BO3/AyXa OT 3arps3HEHUI.

Bomopon. Haxoxpaenme B mpupozne. [lomydenue Bogopoma B J1abopatopudl U
NpOMBINIUIEHHOCTH. Du3nyeckne W XUMHUYECKHME CBOMCTBa Bojopoaa. Bomopox —
BOCCTaHOBUTEIb. Mepbl 6€30T1acHOCTH MpH padoTe ¢ BoaopoaoM. [Ipumenenne Boaopoaa.

Bopaa. Metoibl onipenienieHus cocTaBa BOJbl — aHAIN3 U CUHTE3. Du3ndeckue CBOKMCTBA
BoJibl. Bona B mpupoe u crnocoObl €€ 0uncTKH. A3panust BOJbl. XUMHUYECKHAE CBOMCTBA BOIBI.
[Tpumenenne Boasl. Boga — pactBoputens. PacTBopruMOCTh BellecTB B Boje. MaccoBas 10
pacTBOPEHHOI0 BELIECTBA.

KonnuectBeHHble oTHOWIEHHsT B XxuMuH. KommuectBo BemiectBa. Mousb. MossipHas
Macca. 3akoH ABoraapo. MouspHbiii 00beM ra3oB. OTHOCUTENBbHAs IIJIOTHOCTH Ta30B.
OObeMHbIe OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKILUsX.

Baxkueiinime kiaccbl HEOpraHMUECKUx coequHeHu. OKCuIbl: cOCTaB, KiIacCHpUKAIIHS.
OcHoBHbIE M KHUCIOTHbIE OKcHIbl. HomeHnknatypa oxcuaoB. dusnyeckue M XUMHUYECKUE
CBOWCTBA, MTOJIyYEHHE U IPUMEHEHUE OKCUIOB.

I'mapokcunpl. Knaccudukamus ruapokcunoB. OcHoBanus. Cocra. Ilenoun wu
HepacTBOpuMble ocHOBaHus. Homenknatypa. ®@usnueckne U XMMHYECKHE CBOWCTBA
ocHoBaHuH. Peaknusa HeiTpanuzanuu. [lonydeHne u nmpuMeHeHHE OCHOBaHUM. AMGBOTEpHBIS
OKCH/JIbl Y TUAPOKCH/IBI.

Kucnotel. CocraB. Knaccudukanus. Homenxnarypa. dusndeckue M XUMUYECKHE
CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PsiJl METAIIIIOB.

Comu. CocraB. Kmaccudukauus. Homenkinarypa. ®Pusndyeckue CBOWCTBA COJEH.
PactBopumocTh comneit B Boge. XuMU4Yeckue cBoicTBa cosieil. CrocoObl MOTY4eHUS COJICH.
IIpumenenue comnei.

['eneTnueckast CBSI3b M€Ky OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCIUHEHUN.

Jemoncrpanun. O3HakoMmieHHe ¢ oOpa3lamMu MPOCTBIX W CIOXHBIX BEIIECTB.
CriocoObl OYHCTKH BEIIECTB: KPUCTAIIM3AUs, AUCTUIUIANUSA, XpoMmartorpadus. OTBITHL,
MOJATBEPKIAIOIINE 3aKOH COXPAaHEHUsI MACChI BELIECTB.

[lonyuenue u coOupaHue KHUCIOPOJAa METOJOM BBITECHEHHS BO3JyXa U BOJIBI.
Omnpenenenue cocraBa Bo3ayxa. Konnekyus Hegmu, KAMEHHO20 Yels U NPOOYKMOS8 UX
nepepadomxu.

[Tonyyenue Boaopona B ammapare Kumnma, mpoBepka BOAOpOJa Ha YHUCTOTY, TOPEHUE
BOJIOPO/JIa, COOMpaHue BOJIOPO/Ia METOIOM BHITECHEHHSI BO3/yXa U BOJIBI.

3HaKOMCTBO ¢ 00OpasllaMy OKCHJIOB, KHCJIOT, OCHOBaHWUW M coyieid. Hewrpammuszarms

IEN0YN KUCIOTOM B MPUCYTCTBUU UHIUKATOPA.



JlaGopaTopHble oOnbITHI. PaccMOTpeHHE BEIIECTB C pa3IMYHBIMH  (pU3HYECKUMU
cBoiicTBamu. Pa3nenenue cMecu ¢ MOMOIIbI0 MarHuta. IlpumMepsl GU3NYECKUX U XUMUYECKUX
ABJIEHUN. Peakuuu, WUIIOCTPUPYIOIIME OCHOBHBIE IIPU3HAKU XApPAKTEPHBIX PpPEaKLHUU.
Pasnoxxenune ocHoBHoro kapOonara Meau (11). Peakuus 3amerienuss Meiu xeyne3oM.

O3nakomiieHHE ¢ 00pa3LaMu OKCHJIOB.

BzaumopeiictBue Bogopoaa ¢ okcugom meau (11).

OnpIThI, IOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KMCIIOT, OCHOBAaHUH.

IIpakTnuyeckne padoTol
1. Ilpuemsl 6e30macHO paboOTHI ¢ 000pyHOBaHNEM U BemecTBaMu. CTpOCHHE TNIAMEHHU.

2. OuncTKa 3arpsi3HEHHON MOBApEHHOM COJIH.
3. [Nomydenue u cBOMCTBA KUCIOPOIA
4. TlonydeHnue BOAOPOJa U U3YUYEHUE €TI0 CBOMCTB.
5. [IpuroToBnenue pacTBopa ¢ onpeieIEHHON MacCOBOM J10JIel pacCTBOPEHHOTO BELIECTBA (COJIN)
6. Pemenne sKCIepHMEHTAIBHBIX 3a/a4 MO TeMe «BaxHeimme KiIacchl HEOPraHUYEeCKHX
COCTMHEHU .

Pacyernble 3axaun:

Bbrunicnienue OTHOCUTENBHOM MOJIEKYISIpHOW Macchl BellecTBa 1o (GopMmyle.
Borunicnenue MaccoBOW JIOJIM 3JIEMEHTAa B XUMHUYECKOM COEAMHEHUU. YCTaHOBJIECHUE
npocreiiei GopmyIibl BEIecTBa M0 MacCOBBIM JIOJISIM AJIEMEHTOB.

HaxosxieHne MaccoBOM 1011 paCTBOPEHHOTO BEIIECTBA B pacTBOpe. BrruncieHne Macchl
PacTBOPEHHOTO BEIIECTBA M BOJBI [T IPUTOTOBJICHHS pacTBOPa ONpeAeNEHHON KOHIEHTPALIUH.

OObEMHBIE OTHOILIEHUS Ta30B MPU XUMHUECKUX PEaKLUsIX.

Paznen 2. IlepuoaMyeckuii 3aKOH M NEPHOAUYECKAS CHCTEMa XHMHYECKHX
syemeHTOB /.. MenaeseeBa. CTpoenune aroma.

[lepBrie mombITKM KiIaccH(UKALMM XUMUYECKHX 3yeMeHTOB. [lonstue o rpymmax
CXOJHBIX 3JeMEHTOB. EcTecTBeHHbIE CceMEeHCTBa IIENOYHBIX METAIJIOB M TaJOreHOB.
bnaropoansie rassi. Ilepuonnueckuii 3akon J[.M.Menaeneesa. [lepuonnueckasi cucrema Kak
€CTECTBEHHO — HaydyHOe KiIaccuPpuKanus XUMHUYECKHX »dJIeMeHTOB. TaOmmuuHas Qopma
Mpe/iCcTaBieHus]  KiIacCU(UKAUU  XUMHUYECKHX  3JeMeHTOB.  CTpykTypa  TaOJuUIIbI
«Ilepuomnyeckas cucrema xumuieckux anmementos .M. MenzaeneeBa» (kopoTkas ¢opma): A-
u b- rpynnsl, nepuonapl. @U3MYECKHI CMBICT MOPSAKOBOIO 3JIEMEHTa, HOMEpa IEepHUoJa,
HOMeEpa IPYIIIbI (JUIs 2JIEMEHTOB A-TPYIIII).

Crpoenue aToma: Aapo U dJIeKTpoHHasi o0osiouka. CocTaB aTOMHBIX SiJiep: MPOTOHBI U
HelTpoHbl. M30TOMmbI. 3apsia aTOMHOTO Si7jpa, MacCOBOE YKCIIO, OTHOCUTEIbHAS aTOMHAs Macca.
CoBpemenHast pOpMYIUPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

DOnexTpoHHas 000JI0YKa aroMa: MOHSTHE 00 SHEPreTHYEeCKOM YpPOBHE (IIEKTPOHHOM
cioe), ero EMKOCTH. 3aloJHEHHE JJIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB MEPBOrO —
TpeTbero nepuoioB. CoBpemeHHast GOpMyIHUPOBKA MEPHOIUIECKOTO 3aKOHA.

3HaueHue mnepuoauveckoro 3akoHa. Hayunbele npoctwkenus J[.M. Menneneesa:
WCIIPaBJICHUE OTHOCHUTEIBHBIX aTOMHBIX Macc, MpecKa3aHue CYIIECTBOBAHMS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKM XHMHUYECKUX DJIEMEHTOB B MNepuoAuuYeckoi cucrteme. KuszHb H
nestenbHOCTh J[.M. Menneneena.

JdeMoHncTpanum:

@uU3NYECKUE CBOWCTBA IEJIOYHBIX METAJUIOB. B3auMoaeicTBHE OKCHIOB HAaTpHs,
MarHus, ¢ocdopa, cepbl C BOJOW, HCCIEIOBaHME CBOICTB MOJIyYEHHBIX IPOJIYKTOB.
BzaumopeiictBue Hatpus W Kanusg ¢ BogoW. DPuU3MYECKHE CBOMCTBA TaJIOT€HOB.
B3aumMopelicTBre alfOMUHUSA C XJIOPOM, OPOMOM U HoJ0M.

Paspnen 3. Crpoenue BemecTna.
DNEKTPOOTPULIATEIHPHOCTh XUMUYECKUX dIeMEHTOB. OCHOBHBIE BHJBI XUMHYECKOM
CBSI3M: KOBAJICHTHAs HETIOJISIpHAs, KOBAICHTHAs MOJIIpHAsi, HOHHAs. BaleHTHOCTh 2JIEMEHTOB B



cBeTe AJIeKTpoHHOM Teopun. CreneHs okxucieHus. llpaBuna omnpeneneHus creneHeu
OKHCJIEHUS SJIEMEHTOB.

JdemoHncTpaumuu:

ComnocraBiienue (U3NKO-XUMHUECKUX CBOMCTB COCAMHEHWH C KOBAJCHTHBIMU H
MOHHBIMU CBS3SIMU.

9 kJ1acc

Pa3nes 1. MHoroo0pasue XuMHYeCKMX peaKnuid.

Knaccupukamuss XUMHUYECKHMX pEakUuil: peaklud COCOUHEHHUS, Ppa3JIoKeHUs,
3aMeneHusi, oOMeHa.  OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE  peakiuu.  OKUCIUTEND,
BOCCTAaHOBUTEJb, IPOIECCHl OKHUCIEHUST U BoccTaHoBIeHHs. CocTaBlieHUE YpaBHEHMM
OKHUCJIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIIMI C TOMOLIBIO METO/Ia 3JIEKTPOHHOr0 OanaHca.

TemoBbie 3¢ (eKThl XUMHUYECKUX peakiuil. DK30TEPMUUYECKUE U SHIO0TEPMHUYECKHE
peakuuu. TepMOXUMUYECKUE YpaBHEHHS. PacyeTsl 0 TEPMOXUMUYECKUM YPABHEHUSIM.

CkopocTh XuMUYecKHX peakuuid. DakTopbl, BIUSIOUIME HA CKOPOCTh XMMHMUYECKUX
peaKuui. [TepBoHavanbHOE MPEACTABICHHUE O KaTaIu3e.

O6parumsie peakiuu. [IoHATHE 0 XUMHYECKOM PaBHOBECHH.

XUMHYECKHE PEAKIMH B BOJHBIX pacTBOpax. DJIEKTPOJIUTHl U HEIIEKTPOIHUTHI.
Nonbl. Katnons! 1 aHWOHEL. ['napaTHas TeopHst paCTBOPOB. DJIEKTPOJIMTHYECKAS JUCCOLMALIHS
KHCJIOT, OCHOBaHUH u coyied. CmaOble W CHIIbHBIE AIEKTPOJUTH. CTENeHb AMCCOIMAIIHH.
Crenenp nucconuanuu. Peakuuu MOHHOTO oOMeHa. YCIIOBUS TEUEHHUS peakUuidl HOHHOTO
oOMeHa JI0 KOHIIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COECTUHEHU B
CBETE NPEIACTaBICHUH 00  DIEKTPOJIUTUYECKON  AMCCOIMAlMM U OKHUCIUTEIhHO-
BOCCTaHOBUTEIIbHBIX peakiuil. [loHsTHE O THApOIH3E CONEN.

JdemoHncTpaumnu:

[Tpumepsl 5K30- ¥ SHIOTEPMUUYECKUX PEAKIIHIA.

B3anmopeiictBue 1IMHKAa C COJSIHOM W YKCYCHOM KHCIOTOW. B3ammopeiicTBue
rpaHyJMPOBAHHOTO IMHKA U [IMHKOBOW MBUIN C CONSTHOM KUCIOTOM.

B3aunmoneiictBue okcuma meau (II) ¢ cepHOM KMCIOTON pa3HON KOHIICHTPALMU TPHU
pa3HBIX TEMIIEpaTypax.

['openue yris B KOHUEHTPUPOBAHHOW a30THOM KUCIIOTE.

['opeHue cepsl B pacIiaBIe€HHOM CeUTpeE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOIUMOCTb.

JIBU)KE€HHE HOHOB B AJIEKTPUYECKOM MOJIE.

IIpakTuyeckue padboTbi:

N3yuenue BIUsAHMS YCIOBUM IPOBEICHUSI XUMUUECKON PEAKLIUU Ha €€ CKOPOCTbh.

Pemienne skcriepuMeHTanbHbIX 3a7a4 10 Teme «CBOMCTBA KUCIIOT, COJIEN U OCHOBAaHUM
KaK 3JIEKTPOJIUTOBY

JlabopaTopHble ONBITHI:

Peakunu o6MeHa Mex 1y pacTBOpaMH AIIEKTPOJIUTOB

Pacuyernblie 3a1aun: Boruucienus 1o TepMOXUMHUUECKUM YPABHEHUSM PEaKLIUM.

Pazgen 2. MHoroo6pa3ue BemecTs.

Hemerannel. I'anorensl. IlonokeHne B NEPUOAUYECKOW CHUCTEME XUMHMUYECKHUX
JJIEMEHTOB, CTpO€HHE HX aroMoB. Haxoxnenue B mnpupoje. Pu3nMdecKkue U XUMHUYECKUE
corictBa rajoreHoB. llosydeHne u mnpumeHeHue rajaoreHoB.  Xiuop. Dusuueckue u
XUMUYECKUE cBoMcTBa xiyopa. IIpumenenue ximopa. Xuoposogoposd. dusuyeckue CBOWCTBA.
[Tonyuenue. ConsHas kucinora u e€ conu. KauecTBeHHas peaknuss Ha XJIOPHUJ-MOHBI.
Pacnio3naBanue xjiopuaoB, OpOMUI0B, HOAUIOB.

Kucnopon u cepa. ITonoxxenue xkucinopoaa u cepsl B [ICX3, ctpoeHne nx aromoB.
Cepa. Amnotponus ceppl. Pusznueckue U XUMHUYECKHUE cBolicTBa. HaxoxkneHue B mpupone.
IIpumenenne cepsl. CepoBomopon. CepoBomoponHas Kuciaora u ee couu. KadecTBeHHas
peakuus Ha cyabpuiu-uonsl. Oxcupg cepbl (1V). ®dusnyeckue u XUMHUYECKHE CBONCTBA.



[Tpumenenne. CepHucras KucioTa U ee cond. KauecTBeHHass peakiusi Ha Cylb()UT-UOHBI.
Oxcun ceppr (VI). Cepnas kucimora. XUMHUYECKHE CBOHCTBa  pa30aBIICHHOW W
KOHIICHTPUPOBAHHOW CepHOW KucioThl. KadecTBeHHass peakuus Ha Cyab(paT-HOHBL
XUMUYECKUE pEaKLUy, JIEKAIIIE B OCHOBE NOJYyUEHHUS] CEPHON KUCIIOTHI B IIPOMBIILIIIEHHOCTH.
[IpuMeHeHne CepHOM KUCIIOTBI.

Azot u dpocdop. [Tomoxkenue azora u pochopa B [ICXD, cTpoeHne ux aroMoB. A30T,
¢u3nveckue M XMMHYECKHE CBOICTBA, TMOJNydeHHE W TpuMeHeHue. KpyroBopoT aszora B
npuposae. AMMHaK: (pU3MUECKHe U XMMHUYECKHUE CBOMCTBA, MojlyueHUue U npumeHeHue. Conu
aMMOHHUA. A30THasi KUCJIOTa U €€ cBoMcTBAa. OKUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.
[TonyueHnue a30THOM KHUCIOTHI B Jlaboparopuu. XUMHUUYECKUE PEaKLUH, JEKaIIHE B OCHOBE
MIOJIyUYEHHUsI a30THOM KHCIOThI B MpoMbluIeHHOCTU. [Ipumenenue a3zoTHoi kuciaotbl. Conu
A30THOW KHUCJIOThI U UX MIPUMEHEHHE. A30THBIE y100pEHUsI.

®ochop. Amnorpornust pocdopa. Puznueckue U XUMHUECKHE CBOHcTBa (ocdopa.
Oxkcun pochopa (V). Oprodocdopnas kuciora u ee coyid. PocopHbie yaIoOpeHusl.

VYrnepon u kpemuuit. [lonoxxenue yriepoaa u kpemuus B [ICXD, ctpoeHne ux aToMoB.
VYrnepon. Amnotponus yriepoaa. Pu3MUeckMe MW XMMHMYECKHE CBOMCTBA  YIVIEpOAA.
Ancopbuusi. YrapHbelii Ta3, cBOWCTBAa U (PU3HOJOTMYECKOE JEHCTBHE Ha OPraHu3M.
VYrnekucnslii ra3. YrojapHas KUCIoTa U ee cou. KauecTBeHHbIe peakliuyi Ha KapOOHAT-HOHBI.
KpyrosopoT yraepoza B npupoje. Opranudeckue COeJMHEHHs! Yriaepoa.

Kpemuuii. Oxcua kpemuus (4). Kpemuuenas kucnota u ee conu. Cmexno. Llemenm.

Mertamnel. [lonoxenune meramnoB B [ICXD J[.M.MenneneeBa, CTpO€HHE MX aTOMOB.
Merannuueckass cBA3b. DuU3MYECKHe CBOWCTBA METAUIOB. Psa  aKTMBHOCTH METaJIOB.
XuMHu4ecKkue cBoicTBa MeTauioB. OOmme crnocoObl momydeHus: MeTaymioB. CruiaBpl METAIIIOB.
[lenounsle MeTauibl. [looXkeHNe MIENTOYHBIX METANIOB B IEPUOJUYECKON CUCTEME, CTPOCHUE
ux aromoB. Haxoxxaenwe B mpupoje. MarHud W KadblUid, WX BaXKHEUIINE COCIUHECHHS.
XKecTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHHUSI.

Amomunnil. [looxeHne alfOMUHKS B IEPUOJAMYECKON CUCTEME, CTPOCHHE €ro aToma.
Haxoxnenue B mpupone. Ousnyeckne ' XUMHYECKHE CBOMCTBA alfOMUHUSA. AMDOTEPHOCTH
OKCH/JIa ¥l THIPOKCUJA AITFOMUHUSA.

Kenezo. Ilonoxenue xene3a B NEPUOJUYECKOM CUCTEME, CTPOCHHE €ro aTroma.
Haxoxnenne B mnpupoae. Pusznueckne M XUMHYECKHE CBOMCTBA jxene3a. Baxkuelmue
COCTMHCHMS JKeJie3a: OKCUIbI, THApokcu bl U com xenesa (1) u xxenesa (I11). KauecrBennsie
peakuyy Ha UOHBI.

JdemoncTpaumnu:

@Pu3nuecKre CBOMCTBA IAJIOT€HOB.

[Tonydyenue xJI0poBOIOPOJA U PACTBOPEHHUE €TI0 B BOJE.

AnnotponHbie Moaupukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(UIOB U CYIb(HaTOB.

[Tonyuenne ammuaka W ero pactBopeHue B Boje. O3HakomiieHHE ¢ oOpasuamu
MIPUPOIHBIX HUTPATOB, ochaToB

Mopenu KpucCTaNIMYECKUX PEETOK anMmasza U rpadura. 3HAaKOMCTBO C oOpaslamu
MIPUPOJIHBIX KAPOOHATOB U CHUIIMKATOB

3HaKOMCTBO C oOOpa3laMu BaXHEWINIUX COCIUHEHUN HaTpHsl, Kallus, MPHPOJHBIX

COCIMHEHUHN KalbllUs, pyJaMH JKeie3a, COCAUHEHUSIMHU aFOMHUHUSL. B3aumopeiictBue
LIEJOYHBIX, HIEJIOYHO3EMEIbHBIX METAUIOB M ATIOMHUHMS C BOAOM. (C)KUraHue 3Kene3a B
KHCIIOPOJIE U XJIOPE.

IIpakTnyeckne padoThbI:

[Tony4yeHue COJIAHON KUCIIOTHI U U3y4EHUE €€ CBONCTB.

Pemrenne skcniepuMeHTaNbHBIX 3a7a4 110 TeMe «Kuciaopoa u cepay

[Tonyyenue amMuaka U U3y4€HUE €0 CBOMCTB.

[lomyyenne oxcuna yraepoaa (IV) u wusydenume ero cBoiictB. Pacno3naBanue

KapOOHATOB.
Penrenne skcriepuMeHTaNbHBIX 3a7a4 10 TeMe «MeTasuibl U UX COSUHEHUS.



JlabopaTopHble ONBITHI:

BriTecHeHMe ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KagecTBenHble peakiuu cyabQu-, cyab(UT- U Cyib(par- HOHOB B PacTBOpE.
O3nakomiieHHE ¢ 00pa3lamMu cepbl U € MPUPOIHBIMU COEAUHEHHUSIMU.
B3anmopelictBre cosieil aMMOHHS CO 1IEJI0YaMHU.

KauecTBeHHbIE peakiMy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yrileKHMCIIbIN Tas.

Nzyuenne o0pas3noB MeTawioB. B3ammoneiicTBHE METaIOB C pPacTBOPAMHU COJICH.
O3HakoMJIEHME CO CBOMCTBAaMH U TPEBpPALICHUAMH KapOOHATOB M THAPOKAPOOHATOB.
[lonyuenue rugpokcujia aJllOMMHMS M B3aUMOJCHCTBHE €ro € KHUCIOTaMU M IIEI0YaMH.
KauecTBeHHbIe peakuuu Ha HoHbI Fe?* u Fe3*

Pacyernble 3axaun:

Boruncnenus mo XMMHUYECKUM YpaBHEHUSIM Macchl, 00bEMa WM KOJMYECTBA BEIIECTBA
OJIHOTO W3 TMPOAYKTOB pEaKIUH MO Macce HCXOJHOTO BEILIECTBA, O0BEMY MM KOJUYECTBY
BEILECTBA, B3ATOTO B U30BITKE.

Paznen 3. KpaTkuii 0030p BaskHelIMX OpraHu4ecKuX BellecTB.

[Ipeamer opranmyeckoi xumuu. Heoprannueckne W OpraHWYECKHE COEIWHEHHS.
VYrnepon — ocHoBa xu3HU Ha 3emie. OCOOEHHOCTH CTPOSHMSI aToOMa Yriepoja B OpraHnyecKux
COCTMHCHUSX.

Yraesomoponsl. IlpenensHbie yrieBogopoabl. MeTaH, 3TaH, MpPONaH — MPOCTEHIIne
MPEACTaBUTENN TPEACIBbHBIX YIIAeBOAOPOA0B. CTpPYKTypHBIE (HOPMYIBI  YIIEBOIOPOIOB.
[l'oMonornueckuii psia OpeaeIbHbIX YrieBOAOPOAOB. ['oMonoru. OU3NYECKHE U XUMUYECKHUE
CBOMCTBa MpEAENbHBIX YIIIEBOAOPOJOB. Peaknuu ropeHuss u 3aMmenieHusa. HaxoxaeHue B
MIPUPOJIE NPEAETBHBIX YIIIEBOIOPOAOB. [IpuMeHeHne MeTaHa.

HenpenenbHuble yraeBoaopoAbl. OTUIICHOBBIM psifi HENPENEIbHBIX YIJIIE€BOJOPOIOB.
OtuinieH. Pu3nuecKre 1 XMMUUYECKHE CBOMCTBA ITUIICHA.

ALIETJICHOBBIN Pl HEMPEACIbHBIX YIIIeBOAOPOAOB. AlleTuiieH. CBOIMCTBA alleTUIICHA.
[IpumeHeHue aneTuneHa.

[IpousBonusie  yrineBogoponoB. Kparkuii 0030p oOpraHMYecKHX COEAUHEHUM:
OJIHOATOMHBIE CHUPTHI, KapOOHOBBIE KHCIOTBHI, CJIOXKHBIE 3(UPBL, KUPBI, YIJIEBOJIBI,
aAMUHOKHCIIOTHI, OeKku. Ponbs 6e1KkoB B opranusme.

[lonaTHE O BBICOKOMOJIEKYJSIPHBIX BemiecTBax. CTpyKTypa IOJIMMEPOB: MOHOMEp,
MOJMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb Nojaumepu3auuu. llosmaTuineH, NOJMIIPONUIEH,
MOJIMBUHUIXIIOPH/I.

JdemMoHcTpanum:

Mogenu MOJEKyl OpPraHMYEeCKUX coequHeHud. [opeHue yrieBoAopooB U
oOHapy)XeHHe MpOAyKTOB uX TropeHus. KadecTBennas peakiusi Ha »TtuieH. [lonyuenue
3TUJICHA.

OzHakomyeHue ¢ oOpa3uamMu UW3JAENUA U3 TOJNHMITUIICHA, MOJUIPONUICHA,

MOJIMBUHUIXJIOPU/IA.
TemaTuyeckoe NIAHKPOBaAHHUE
8 kiace
(2 4 B HeeT10, BCero 68 yacoB)

KoanuectBO

HaumenoBaHue pa3jesa, TeMbl YPOKOB 4acoB
(*- Ypok# ¢ ucnosp3oBaHueM 1uppoBoro o6opyaoBanus eHTpa «Touka poctay)




Pazgen 1. OcHOBHbIC MOHSATUS XUMHUHU (YPOBEHb aTOMHO-MOJEKYISPHBIX
IIPE/ICTaBICHU)

1. BBoAHBII MHCTPYKTaX IO TEXHUKE OE30MacHOCTH MpH paboTe B
xuMudeckoMm kabunerte. [Ipeamer xumuu. BemectBa u ux cBoiicTaa.

2%, Meroasl mno3nanus B xumud. (IJI, parymk Temmeparypbl
(TepMonapHbIii)

3. IlpaxTuueckas paborta 1. [Ipuémbl OGe3omacHoOll paboOTHl C
o0opynoBanueM u BemectBamu. CTpOeHHE TTaMEHH.

4*, Uucteie BemectBa u cMecu. (LJI, gaTymk 3/1eKTPONPOBOAHOCTH,
¢ poBoii MUKPOCKOI)

5*.  Ilpaktmueckas pabora 2. OuucTKa 3arps3HEHHON TOBAPEHHOU COJH
(LLT)

6*. Ousnyeckne W XUMHUYECKHe sBJIeHUsA. Xumuueckue peakuuu. (LI,
AATYUK TeMIepaTypbl IJIATHHOBBIN)

7. ATOMBI, MOJIEKYJIBI U HOHBI.

8.  BemectBa  MOJIEKYISIPHOTO ¥ HEMOJIEKYJISPHOTO  CTPOCHHSL.
Kpucrannmueckue pemeérku.

9. [IlpocTble M CIOXKHBIE BEIIECTBA. XHUMHYECKHUE 3JIEMEHThI. MeTamibl u
HEMETaJIbL.

10. Xumunyeckue sneMeHThl. OTHOCHUTENbHAs AaTOMHAasi Macca XUMHUYECKHX
3IIEMEHTOB.

11. 3HaKM XMMHYECKUX DJIEMEHTOB.

12. 3akoH OCTOSIHCTBA COCTaBa BEIIECTB.

13. Xumnueckue Gpopmynbl. OTHOCUTENbHAST MOJEKYJspHas Macca.

14. Beruucnenus mo xuMudeckuMm QopmynaMm. MaccoBast 0l 3JIEMEHTa B
COCIMHEHUHU.

15. BaneHTHOCTh XUMHUYECKHX dJeMEHTOB. OnpeneneHrne BaJeHTHOCTH
AIIEMEHTOB MO (hopMysiaM UX COEAUHEHUH.

16. CocraBiieHHe XMUMHYECKUX (POpPMyIN 1O BaJCHTHOCTH.

17. ATOMHO-MOJIEKYJSAPHOE YUEHHUE.

18. 3akoH coXpaHEHHs MacChl BEIIECTB.

19. Xumuueckue ypaBHEHHUS.

20. Tumnel XMMUYECKUX PEAKIUH.

21. TloBropenue u oOoOmeHnue mo Teme «llepBoHayanbHBIE XUMHUYECKHE
TTOHATHUS.

22. KonrponbHas padora 1. «IlepBoHadanbHbIe XUMUYECKUE TTOHITHSI.

23. TIpoBepka yCBOCHHS TEMBI.

24. Kucnopoa, ero oOmias XapakTepuUCTHKa M HaXOXACHHWE B MPHUPOJE U
MOJIy4YECHHE.

25. CBoiicTBa KUCIOPOa.

26. Ilpumenenue kuciopoja. KpyroBopor kuciopoja B IpupoJe.

27. Ilpaktuueckas padota 3. [loaydeHue u cBoiicTBa KucCiopoa.

28. O30H. AlITOTpONHS KUCIOPOAA

29. Bo3ayx u ero cocras.

30. Bomopon, ero oOmas XapakTepUCTHKA, HAXOXXJIEHHE B MpPHUPOJE H
MIOJIyYEHHUE.

31. CpoiicTBa 1 IPUMEHEHHUE BOAOPOA.

32*. Tlpaktuyeckas pabora 4. IlomydyeHue BOIOpOJa M MCCIEJOBAHUE €TO
CBONCTB.

33*. Bona. Xumuueckue cBoiicTBa u mpumenenue Bojsl (LLJI)

34. Bona — pactBopurens. PacTBopsl.

35*. MaccoBast 10J1s1 paCTBOPEHHOT'O BEIIEeCTBA.
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36*. Ilpaktuueckas paborta S. [IpuroroBieHue pacTBOpa C ONPEACICHHOU
MaccoBoi jgoJjieit  pactBopeHHoro BemiectBa (conu). (IJI, paTuyuk
ONTHYECKOH MIOTHOCTH)

37. IloBTopenue u oboOmenue 3uanmii mo reme «Kuciaopoza. Bogopoxa. Boxa.
PactBops!".

38. KourponbsHas pabota 2. Kucnopoa. Bonopon. Boaa. PactBopsr.

39. IIpoBepka yCBOCHHUS TEMBI.

40. KonuuectBo BemectBa. Moib. MossipHast Macca.

41. BrluncieHus C HCIOJL30BAHMEM IIOHATHI '"KOJIMYECTBO BemiecTBa" u
"MossipHas macca'.

42. 3akoH ABoraapo. MoJsipHbIi 00beM Ta30B.

43. OObeMHBbIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIUAX

44. BpluucieHHs ¢ UCTIOJIb30BaHUEM MOHATUH "MOJISIpHBIN 00beM Ta3oB."
45*. Oxcunspl. (LI, natunk pH)

46*. T'mppokcuapl. OcHoBanus. (IJI, maTunk pH)

47. XuMHYECKHE CBOMCTBA OCHOBAHMIA.

48. AmboTepHbIE OKCUIBI U THIPOKCHIBL.

49*, Kucnotel. (LI, maTunk pH)

50. XuMuYecKre CBOKMCTBA KUCIIOT

51*. Comm. (IJI, naTuuk pH)

52. Xumunyeckne cBOWCTBA CONE

53*. Tlpaktudeckas pabora 6. Pemenue sKCiepUMEHTATBHBIX 33J1a4 110 TeMe
«OcHoBHBIE Kacchl Heoprannyeckux coeauHenuin»y (LUJI, naTuuk pH)

54. TloBtopenue u o0oOmIeHHEe 3HAHWN TO Teme «BakHeHme Kiacchl
HEOPraHUYECKUX COCAMHEHUI».

55. KonrponpHass pabora 3. «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COEIUHEHUIY.

56. IIpoBepka yCBOEHUS TEMBI.

Pazgen 2. IlepuonmyecKnii 3aKOH M IIEPHOJMYCSCKAS CHUCTEMa XHMHUYECKHX
snemenToB JI. . Menneneea. CtpoeHHE aToMa.

57. Knaccudukanus XMMUYECKUX JIEMEHTOB.

58. Ilepuonuueckuii 3akon . 1. Menneneena.

59. Ilepuonnueckas TabIMIIa XUMHUYECKUX SJIEMEHTOB.

60. CtpoeHue aroma.

61. Pacnipenenenre 3J€KTPOHOB 10 SHEPTETUICCKUM YPOBHSIM.

62. CoctaBiieHue 3JIEKTPOHHBIX (OPMYI DIIEMEHTOB.

Paszpnen 3. Crpoenue BemectBa. XUMHUYECKas CBS3b

63. DIEeKTpPOOTPULIATEIBHOCTh XMMUYECKUX 2JIEMEHTOB.

64*. OcHoBHble Buabl xumudeckoi cBszu. (LJI, maTymk TemMmeparypsbl
IUVIATHHOBBIM, IaTYMK TeMIIEPATyPbl TEPMONAPHBbIH)

65. CreneHb OKUCIICHHUS.

66. IloBTopenue n oboOmeHne 3Hanuit mo Temam "[lepuoanyeckuii 3aKoH U
ctpoenue aroma. CTpoeHHe BeniecTBa. XUMU4ecKasi CBs3b'.

67. KontponbHas pabGota 4. «Ilepuoauueckuii 3aKkOH M CTPOEHHE aToMa.
CrpoeHue BeniecTBa. XUMUYECKasi CBSI3bY.

IToBTOpeHue, 00001ICHNE, KOHTPOJIb 3HAHUN
68. IIpoMexxyTouHasi aTTecTalus.

9 kJacc
(2 4 B Hexesm0, Bcero 66 yacon)




HaumeHoBaHue pa3jaeiia, TeMbl YPOKOB
(*- Ypoku ¢ ncnoJib3oBaHueM HU(PPOBOro 060pyI0BaHUsI IIEHTPA
«Touka pocTa»)

KoanuecTBO
4acoB

IloBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 kjacca

1. BBOaHBIN HHCTPYKTAXK IO TEXHUKE OE€30MaCHOCTH B KAOMHETE XUMUHU.
Kiaccel HEOpraHM4eCcKuX COETMHEHU .

2. [lepuomueckuii 3aKOH U TIEPHOANYECKAs CUCTEMa XUMUYECKUX AJIEMEHTOB
H.M.MenneneeBa. Bujibl XuMu4eckoi CBSI3H.

3. BxoaHas KoHTpoJibHas padoTa.

Pazgen 1. MHoroo6pa3ue XMMUYECKUX PEaAKIIHi

4. OKUCIINUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.

5. Peakuuu coequHeHMs], pa3ioKeHHs, 3aMeIlleHUs] 1 0OMeHa ¢ TOYKU 3pEHUS
OKHCIIEHUS U BOCCTAHOBJICHUSI.

6*. TeroBsie 3PPEKTH XUMUIESCKHX PEAKIIHM. BeraucieHus mo
TepMOXUMUYECKUM ypaBHeHUsAM peakumii (LIJI, naTunk TemMnepatypsl
IJIATUHOBBI)

7*. Ckopocts xuMuyeckux peakiuil. (Ilpudop aast naocTpanumn
3aBMCHUMOCTH CKOPOCTH XMMHU4YECKON peaKkuuu OT YCJI0BHIl)

8*. Ilpaktuueckas padora 1. M3ydeHue BIUSHUS YCIOBHI MTPOBEICHUS
XUMHUUYECKOH peakiuu Ha €€ ckopocTh. (LJI, raT4nk 3J1eKTPOnpoBOIHOCTH)
9. O6patumblie peakiuu. [loHATHE 0 XUMHUYECKOM PaBHOBECHH.

10*. CymHocTh nporiecca aekrposmtudeckoid quccormarud. (LIJI, naTunk
3JIEKTPONPOBOIHOCTH)

11*. Tucconmanms kuciaot, ocHoBanuii u coieit. (LIJI, matuuk
3JIEKTPONPOBOAHOCTH)

12. CiiaGbie ¥ CHIIbHBIE ANIEKTPOIUTHI. CTETeHb TUCCOIHAINH.

13. Peakiiuu noHHOTO OOMEHA 1 yCIIOBUSI UX TTPOTEKAHMS.

14. T'unponu3s couieil.

15*. IlpakTudeckas pabora 2. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME
«CBOMCTBA KHUCIIOT, OCHOBAHUM M coJiel Kak 3nekTposutoBy (LIJI, maTunk
3JIEKTPONPOBOIHOCTH).

16. O6o6menue o Temam «Kimaccudukanuss XUMHUUYECKHX PEAKIU» U
«DNEKTPOIIUTUYECKAs TUCCOIHALIHS)

17. KontposbHas padoTa mo temaM «Knaccudukaius XMMUYECKUX PEaKITHii»
1 «DIIEKTPOJIUTUYECKAS TUCCOIHALIHSD.
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Paznen 2. MHoroo6pa3sue BeliecTs.

18. XapakTepucTrka rajJoreHoB. XJjop.

19*. X10poBOOpOI: OTyYeHHE U CBOMCTBA. (ANmapar JJisi NPoBedeHHs
xumunuyeckux npomeccon (AIIXP)

20. CosnsiHast KUCIOTA U €€ COJIN.

21*. Ilpaktuueckas padora 3. IlomydyeHne COISHON KMCIOTH U U3ydYeHue e
cBOMCTB. (IJI, 1aTYHK XJIOPUA- HOHOB)

22. XapaKTepucTHKa KUCIOPOIa U CEPHL.

23*. CpoiicTBa U IpUMEHEHHE cepbl. (ANnapar 11 NPpoBeAeHus
xumMu4decknx npoueccos (AIIXP)

24. CepoBogopos. Cynbhuabl.

25. Okcup cepol (1V). CepHucras kucioTa.

26. Oxkcup cepsl (VI). CepHas kucnora.

27*. Ilpaktudeckas paborta 4. PenieHne sKCriepuMEHTANIBHBIX 3314 110 TeMe
«Kucnopon u cepa». (Annmapar 1Jisi IpOBeeHUs] XUMHYECKHX MPOI[eCCOB
(AIIXP)

39




28. BeraucneHus mo XuMUYECKUM YPaBHEHHSIM MacChl, 00bEMa HITn
KOJIMYECTBA BEIECTBA OJHOTO U3 MPOIYKTOB PEAKIIUHU IO MAcCe UCXOIHOTO
BEIECTBA, 00bEMY UM KOJIMYECTBY BEIIECTBA, B3STOTO B M30BITKE.

29. XapakrepucTuka azota u pocdopa. Puznueckrie U XMMUIECKUE CBOMCTBA
a3oTa.

30. AMMHaxK.

31*. Ilpaktudeckas padora 5. [lomydeHne aMmmuaka U U3y4eHUE €ro CBOICTB.
(Anmapar AJ1s npoBeieHusl XuMH4YecKux npoueccos (AIIXP)

32. Conu aMMOHHUSL.

33. A30THas KHCJIOTA.

34*. Comu azotHoit kucnotel. (LJI, AaTYUK HUTPAT-HOHOB)

35. ®ocdop.

36. Oxcua pocdopa(V). @ochopHast KucaoTa u €€ CONH.

37. XapakTepuCTHKa YTiiepoa H KpeMHUsS. AJIOTPOIIHS yriIepo/a.

38. Xumuueckue cBoiicTBa yriaepoaa. AacopOuus.

39. Okcua yraepona (II) - yrapuslii ras.

40. Oxcup yrnepoaa (IV) - yriekucnsiii ras.

41. YronpHas kuciioTa u ee coiau. KpyroBopot yriieposa B mpupoe.

42. llpaktrdaeckas padota 6. I[lomydenue okcumaa yriaepoaa(lV) u uzydenue
ero cBoiicTB. Pacmo3HaBanue kapOOHATOB.

43. Kpemuwuii u ero coenuaenus. Ctekno. LleMeHT.

44. O6o6menue mo teme «Hemeranmb.

45. KontposbHas padoTa o teme «HemeTtamb.

46. XapakTepuCTHKAa METAJUIOB.

47. Haxox1IeHHE METAJIJIOB B IPUPOJIEC U OOIIHE CITOCOOBI UX MOTYUYCHUSI.
48*. XyMHUUYeCKHE CBOMCTBA METAILIOB. DJIEKTPOXUMHUUCCKHUH PSIJT
HanpspkeHuid metauioB. (LIJI, naTuynk 31eKTPONPOBOAHOCTH).

49. CraBbl.

50. IIleno4HbIc METAILIBL.

51. Maruuii. lIl€nouHo3eMeIbpHbIC METAILIBL.

52. Kanpuii ¥ ero CoeIuHEHUSI.

JKEcTKOCTh BOMLIL.

53. AmromMuuui. Baxkuelye coefuHEHUST ATFOMUHUS.

54. )Keneszo. CoequHenus xeiesa.

55*. Ilpaktuyeckas padora 7. PenieHne sKCepUMEHTAIIBHBIX 3a7a4 110 TEME
«Metamneny (LIJI, MyJIbTHAATYHMK, ANIIAPAT I NPOBeJeHU XUMUYECKUX
npoueccon (AIIXP)

56. KontponpHas pabota o teme «MeTalbly.

Paznen 3. Kpartkuii 0630p BaXKHEMIIMX OPraHMYECKMX BELIECTB.

57. Opranunueckast xumus. [IpenenbHble (HaChIIEHHBIE) YTIEBOIOPO/IBI.

58. HenpeznenbHble (HEHACHILIEHHBIE) YIIIEBOAOPO/IBI.

HenpenenbHble (HEHACHIIEHHBIE) YTIIEBOAOPOIbI.

59. Ilonumepsl.

60. IIponsBoanblie yrieBogopooB. CMpTHI.

61. Kap6oHnoBble kucioTsl. CrokHble 3pupbl. JKupsl.

62. YrneBonpl.

63. AMMHOKHCIIOTHI. benku.

64. O6o0maromuii ypok mo teme «BaskHelIIne OpraHuuecKue COeTMHEHNUY.

IToBTOpenue, 0600IIEeHNE, KOHTPOJIb 3HAHUN
65. IIpomexxyTouHasi aTTecTalus.
66. [ToaseneHne UTOrOB TOAa.
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