MynumunaisHOe Ka3éHHOE 00111e00pa3oBaTeIbHOE YUPEIKICHNE

«Mawmckas cpeqsis 001eo0pa3oBaTebHasH KO

[Ipunsto
MeroanueckuM 00beIMHEHNEM
yuuTeneil Xumun, 6uoJIoruu, reorpapun

MKOVY «Mamckasa COLI»

[IpoTtokon Ne 1 ot « 31 » aBrycra 2022 r.

YTBepakKACHO

[Ipuka3zom nupexkropa MKOY
«Mamckass COLLI»

oT « 30» aBrycra 2022 r. Ne 166/10-a

PABOYAA ITPOTPAMMA

[To mpenmery

Xumus. 7-9 kimacc

C ucnonb3zoBanueM o06opynoBanus 1eHrpa « Touka pocta»

OcHoBHOE 00111ee 00pa3oBaHUe

Yuurens XUMUu
MKOY «Mamckas COLI»
Opinoga 4. A.

2022-2023 yuebHblil TOA



Pabouass mporpamMMa cocTaBieHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTam
OCBOCHHMS OCHOBHOH 00pa3oBaTelbHOW MPOrpamMMbl  OCHOBHOI'O  OOILEro
obpazoBanuss MKOY «Mawmckast COLLDy.

Hudposas nadGopaTopus nmo xumum (yuyeHUYECKas) 0OECIIEYUBAET BHINIOJHEHUE
7a00paTOpHBIX padOT MO XMMHUU HA ypOKaX B OCHOBHOM IIKOJIE W TMPOEKTHO-
UCCJIEI0BATENbCKOM NEATEIbHOCTH YUaIlIUXCS.

Komrekranus:

becnipoBoaHOM MyTTHAATYMK 11O XUMHUU C 4-MsI BCTPOCHHBIMH JTATYNKAMH:
Hatunk pH ¢ nuanasonom n3mepenus He yxe yeM ot 0 no 14 pH

JlaTuMK BBICOKOM TeMIepaTypsl (TEpMONApHbIN) C JUANa30HOM U3MEPEHHUS HE yiKe
geM oT -100 mo +900C

JlaT4MK 37EKTPONPOBOAMMOCTH C JUaNa3oHaMHU M3MepeHus He yxke dyeMm oT 0 1o
200 MmxCwm; ot 0 10 2000 MxkCwm; oT 0 10 20000 MxCMm

JlaTuuk TemIiepaTyphl IJIATUHOBBIN C JUANIa30HOM HM3MEpEHUs He yxke yeM oT -30
o +120C

OTnenbHbIE JaTYUKHU:

JlaT4uK ONTHYECKOM INIOTHOCTH 525 HM

Akceccyapsl:

Kabenp USB coeanHuTENBHBIN

3apsgHoe ycTpoicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalnu UGpoBOi 1abopaTopuu

Ha6op nabGopaTopHoit ocHacTKH

[TporpamMmmHuoe obecrieueHue

Metonnueckue pekoMmeHnauuu He Mmenee 40 pador.

B natoop OI'D mo xuMuM BXOJSAT Bechl jabopartopHbie 3jekTpoHHbIe 200 T,
CIIUPTOBKa JabopaTopHas, BOPOHKA KOHWYECKas, Majoyka CTEKJIsHHasA, MPoOupKa
[1X-14 (10 mTyK), cTtakaH Bbicokui ¢ HocukoM BH-50 ¢ meTkoi (2 mrykm),
UUTUHJP U3MEPUTENbHBIN 2-50-2 (CTEKIJISIHHBIN, C MPUTEPTON KPBIIIKOW), IITATUB
st mpooupok Ha 10 THE3, 3aKUM MPOOUPOUHBIN, IIMMATENb-T0Ke4YKa (3 MITyKH),
HaOOp (hITaKOHOB sl XpaHEHHUS PACTBOPOB U PEaKTHBOB (00BheM dakona 100 mi -
5 KOMIUIEKTOB Mo 6 mTyK, 00beM ¢uiakona 30 mi - 10 xkoMmmiIekToB o 6 MmTYyK),
HUJTUHJP U3MEPUTENbHBIN ¢ HOCUKOM 1-500 (2 mtyku), crakan BeICOKUU 500 mut
(3 mTyku), Habop epiied JJISI MBIThS TOCYABlI (€pIl JJIsI MBIThSI TPOOUPOK - 3
IITYKH, €Il JJI MBIThSI KOJO - 3 IITYKH), Xauat Oenblil X/0 (2 mTyKH), nepuyaTku
pPE3WHOBBIE XHMHUYECKHE CTOMKHME (2 INTYKM), OYKH 3allUTHBIC, (UIBTPHI
oymaxknsie (100 mtyk), roprodee ais cnuptoBok (0,33 1).



B cocraB Habop BXOASAT pEaKTUBBI: aTOMUHUM, >XE€JI€30, COJSHAs KHUCIOTa,
METWIOpaHXk, (eHon(dTarenH, aMMHaK, IEPOKCU BOJOpOAA, HUTpAT cepedpa U
Apyrue; B OOIIEH CIOKHOCTH - 44 pa3IuyHbIX BEUIECTB, HCHOJIb3YEMbIX JIf
COCTaBJICHUS] KOMIUIEKTOB pEAaKTHBOB IPH  IPOBEJCHUU OSK3aMEHAIMOHHBIX
HKCIIEPUMEHTOB MO KYpCY IIKOJbHON XHUMHH.

1. Ilnanupyembie pe3ybTAThl U3y4YeHHUs] Y4eOHOI0 MpeaMeTa

BrimyckuHuk nayuumeces:

® OITMCHIBATh CBOWCTBA TBEPHABIX, KHUIAKUX, Ta3000pa3HbIX BEIIECTB, BBIICISISA
UX CYILIECTBEHHbIC [IPU3HAKY;

®XapaKTEpPU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHID M CBOMCTBaw,
yCTaHABJIMBATh MPUYUHHO-CJICICTBEHHbIC CBSI3U MEXITY JTAHHBIMU
XapaKTepUCTUKAMH BEIIECTBA,

®pacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHI: aTOM, MOJEKYJa,
XUMUAYECKUH DJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTb,
UCIIOJIb3Ys 3HAKOBYIO CHUCTEMY XUMUHU;

e1300pakaTh COCTaB MPOCTEUINUX BEMIECTB C TIOMOIIBI0 XUMHUYECKHUX
bopMyIT B CYIITHOCTh XUMUUYECKHUX PEAKIINN C TIOMOIIBI0 XUMUYECKUX YPaBHCHU;

® BLIUHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB, a
TaKX€ MaCCOBYIO JIOJI0 XUMHYECKOTO AJIEMEHTA B COEAMHEHUSAX;

®CpaBHUBATH 110 COCTABY OKCHU/IbI, OCHOBaHUSI, KUCJIOTHI, COJIH;

e KJTACCH(UITUPOBATH OKCHIBI 1 OCHOBAHUS 10 CBOWCTBAM, KUCIOTHI M COJIU —
10 COCTaBY;

®ONUCHIBATh COCTaB, CBOICTBA M 3HAauY€HUE (B MPUPOJE U NPAKTUUECKON
NEATEIIbHOCTH Y€JIOBEKA) MPOCTHIX BEILIECTB — KUCIOPOAa U BOAOPOA;

®I10JTH30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MOCYI0M;

®[IPOBOJIUTH HECJIOXKHBIE XUMUYECKUE OMBITHI U HAOIIOJACHUS 32 U3BMEHEHUEM
CBOMCTB BEUIECTB B IpOIIECCE UX IMPEBpallleHU; COOJII0AaTh MpaBUiIa TEXHUKU
0€30macHOCTH MPU TPOBEICHUH HAOIIOICHUH U OIIBITOB,;

epaziMyaTh  AKCIEPUMEHTATBHO  KHCJIOTBI W IIEJIOYH,  IOJb3YACH
WHIUKATOpaMH; OCO3HATh HEOOXOIUMOCTH COOJIIOJIEHHUS] Mep 0e30MacHOCTH MpU
oOpalieHnu ¢ KUCIOTaMU U LIeI0YaMHu.

e KitaccuguuupoBaTh MHOT0OOpa3ue XMMUYECKUX PEeaKIUi

e I3yunt cBOMCTBA METAIIIOB, HEMETAJJIOB U X COCIMHEHU

BbINYCKHUMK nOJIy4YUm 603M0HCHOCHIb HAYUUMbCA:

®PaMOTHO OOpalIaThCs C BEMIECTBAMHU B MTOBCEIHEBHOM KU3HU;

®0CO3HAaBATh  HEOOXOAMMOCTb  COOJIOJEHUS  MPaBWJI  DKOJOTHYECKU
0€30macHOT0 MOBEICHMSI B OKPYKAIOIIEH TPUPOTHON CPEIC;



®[IOHUMATh CMBICI W HEOOXOAMMOCTb COOJIONCHHSI TMPEAITUCaHUH,
IpeajlaraéMbIX B MHCTPYKIUSAX MO HCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM
XUMUH U JIp.;

®ICIIOB30BATh  MPUOOPETCHHBIC  KIIOUEBBIE  KOMIIETEHTHOCTH  TIPH
BBITIOJITHCHUH HCCJIE0BATEILCKUX IPOCKTOB IO HM3YyYCHHIO CBOWMCTB, CIIOCOOOB
MIOJIYYEHHS U pACTIO3HABAHUS BELIECCTB;

epa3BUBaTh KOMMYHHUKATHBHYK) KOMIIETEHTHOCTb, HWCIOJIb3ysl CpEICTBA
YCTHOTO W THUCHMEHHOTO OOIICHWS, MPOSBISATH TOTOBHOCTh K YBAKCHHIO WHOU
TOYKH 3PEHUS TIPU OOCYKIEHUN PE3YJIHTATOB BBIMTOJTHEHHOW PaOOTHI;

®00BCKTUBHO OIICHUBATh HMHQPOPMAIMIO O BEMIECTBAX U XUMHUYECKUX
mpoleccax, KPUTHYECKM OTHOCUTBCS K  TMCEBJOHAYYHOM  HMH(pOpMaLUH,
HEZ00POCOBECTHOM peKiIame, Kacarollelcs UCIIO0Ib30BaHUs Pa3IMYHbIX BELIECTB.

IMepuoagnyecKkuil 3aK0H U MEPUOAUYECKAA CUCTEMA XUMUYECKHUX
yaemMeHTOB JI.1. MenneneeBa. CTpoenue BelecTBa.

BrimyckHuk nayuumcs:

e KJIACCH(PUITUPOBATh XHUMHYECKUE DOJIEMEHThI Ha METaulbl, HEMETaJUThl,
AIIEMEHTBI, OKCUJIbI U THIPOKCUBI KOTOPHIX aM(OTEPHBI, © UHEPTHBIE IIE€MEHTHI
(ra3bl) AJi OCO3HAHUS BAXKHOCTHU YIOPSJOUYEHHOCTH HAYYHBIX 3HAHUI;

®pacKpbIBaTh CMbICI Iepuoandeckoro 3akona [[.M1. Menneneena;

®ONUCHIBATh W XaPAKTEPH30BaTh TaOMMuHyI0 (PopMy NEpHOTUIECKOM
CHUCTEMbI XUMHUYECKHUX IJIEMEHTOB;

®XapaKTEPU30BaTh COCTAaB AaTOMHBIX SI€P MW pacHpeleieHuE 4Yucia
AJIEKTPOHOB II0 JJIEKTPOHHBIM CJIOSIM ATOMOB XHWMHYECKUX 3JJIEMEHTOB MAJIbIX
IIEPUOJIOB IEPUOAUYECKON CUCTEMBI, & TAKKE KaJIus U KLU,

epa3nMyaTh BUJBI XMMHYECKOW CBSI3U: MOHHYIO, KOBAICHTHYIO MOJISPHYIO,
KOBAJIEHTHYIO HETIOJSPHYIO U METAJNINYECKYIO;

ey300pakaThb  DJIEKTPOHHbIE  (OPMYJBl  BEHIECTB,  0Opa30BaHHBIX
XAMHUYECKUMH CBSI3SIMU PA3HOTO BU/JIA;

®BLISIBJISITh  3aBUCHUMOCTh  CBOMCTB  BEIIECTBA OT  CTPOEHHUS  €r0
KPUCTALTUYECKOU peleTKy (MOHHOM, aTOMHOM, MOJICKYJISPHON, METAJINTHYECKOM );

®XapaKTEPU30BATh XHUMHUYECKUE DJIIEMEHTHl M HX COCIWHEHHUS Ha OCHOBE
MIOJIOKEHUS DJIIEMEHTOB B MEPUOANYECCKON CHUCTEME M OCOOCHHOCTEH CTPOCHHUS HMX
aTOMOB;

®ONKUCHIBATL OCHOBHBIE NPEANOChUIKM OTKpbiTUs .M. MenaeneeBbim
MEPUOANYECKOTO 3aKOHA U MEPUOAUYECKON CUCTEMBI XMMUYECKUX JJIEMEHTOB U
MHOT000pa3HyI0 HAYYHYIO JAESTEIbHOCTh YYEHOI0;



® XapaKTEpU30BaTh Hay4HOE 17} MHUPOBO33PEHUYECKOE 3HAYEHUE
MEPUOANYECKOTO0 3aKOHA M NEPUOJMYECKONM CHUCTEMBI XUMHYECKUX JJIEMEHTOB
J.1. Mennaeneena;

®0CO3HABATh HAYYHBIC OTKPBITUS KaK pPe3yibTaT JIUTEIBbHBIX HAOJIOICHUH,
OIIBITOB, HAYYHOU ITOJIEMUKH, IIPEOIOJIEHUS TPYTHOCTEU U COMHEHU .

BbINYyCKHMK nOJIy4YUm 603M0XHCHOCHIb HAYUUMbCA:

®0CO3HABaTh 3HAYEHUE TEOPETHUYECKUX 3HAHMU [ NPAKTUYECKOMN
NEeATEIbHOCTH YEJIOBEKA;

®ONUCHIBATh W3yYEHHBIE OOBEKTHI KaK CHCTEMBbI, TPUMEHSS JIOTHKY
CHUCTEMHOT'O aHaJn3a;

®IIPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSX MEPUOJNYECKON  CHCTEMBI
XUMHUYECKUX DJIEMEHTOB JUIsl OOBSCHEHUSI U MPEIBUJICHUS CBOWCTB KOHKPETHBIX
BELLECTB;

epa3BUBaTh MHGOPMAINMOHHYIO KOMIIETEHTHOCTH IMOCPEICTBOM YIITyOJICHUS
3HaHUN 00 KMCTOPUM CTAHOBJIECHUS XUMHYECKOW HAyKH, €€ OCHOBHBIX IOHSTHI,
MEPUOANYECKOrO 3aKOHA KaK OJJHOTO M3 BaXKHEUIIUX 3aKOHOB IPUPOJBI, a TAKKE O
COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHUKH.

MHoroo6pasne XUuMHYEeCKHX PeaKuil.

BrinmyckHuk Hayuumcs:

® 00BSICHATH CyTh XUMUYECKHUX MTPOIIECCOB;

®HA3bIBATh IPU3HAKU U YCIIOBHS IPOTEKAHUSI XUMUYECKUX PEAKIUN;

®yCTAHABJIMBATh MPUHAMICKHOCTh XUMUUYECKON PEAKUHUH K ONPEIEIECHHOMY
THUITY TIO OJJHOMY U3 KJIACCH(PUITUPOBAHHBIX PU3HAKOB:

1) mo ynciay M cOCTaBy MCXOAHBIX BEIIECTB U MPOJYKTOB PEAKIUU (peaKiuu
COEIMHEHMSI, pa3JIOKeHUs, 3aMeIlEeHUsI 1 OOMEHA);

2) 1O BBIJEICHHUIO WJIM MOTJIOIMIEHUIO TEIJIOTHI (PEeaKIMi SK30TePMHUUECKUE U
SHIOTEPMUYECKHE);

3) 1O U3MEHEHUIO CTENEeHEeW OKHUCICHUS XUMHUYECKHX 3JEMEHTOB
(OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIINUH );

4) mo oO6paTUMOCTH TIporiecca (peakiuu oOpaTUMbIE U HEOOPATUMBIC);

®Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKHUX PEAKIINA;

eHa3bIBaTh ()AaKTOPBI, BIUSAIOIINE HA CMELIEHUE XUMUYECKOTO paBHOBECHS;

®COCTaBJISITh  YPaBHEHUSI  AJIEKTPOJIUTUYECKOW  JAUCCOIMALIUM  KHUCIIOT,
IIeJI0YEH, COJICH; TTOJIHBIE U COKPAIICHHBIE MOHHBIC YPABHEHUS PEaKinii 0OMEHa;
YpaBHEHUSI OKUCIUTENHHO - BOCCTAHOBUTENBHBIX PEAKIUN;

®[IPOTHO3UPOBATH MPOJIYKTHl XHWMHUYECKMX peakuuii mno ¢dopmynam /
HA3BaHUSIM MCXOJHBIX BEUIECTB; ONPEAENIATh UCXOIHbIE BelllecTBa 1Mo Gopmyam /
Ha3BaHUSIM MPOJYKTOB PEaKIINHU;



®COCTaBJISITh YPABHEHUsI PEAKIMil, COOTBETCTBYIOIINUX IOCJIEI0BATEILHOCTH
(«uenouke») MpeBpalleHuil HEOPraHNYECKUX BEIECTB Pa3INYHbIX KJIACCOB;

®BBLIABIATh B IIPOLIECCE DKCIIEPUMEHTA INPU3HAKH, CBUIECTEIBCTBYIOIIHME O
NPOTEKAaHUU XUMHUYECKOW PEaKIIMH;

®IrOTOBUTH PACTBOPBI C OIPENEICHHONM MacCOBOM JOJIEW PaCTBOPEHHOIO
BEILIECTBA;

®OIIPENEIATh XapaKTEP CpPeAbl BOJHBIX PAaCTBOPOB KHUCJIOT M ILEJIOYEH I10
VU3MEHEHUIO OKPACKH WHIUKATOPOB;

®[IPOBOJINTH KAYECTBEHHBIE PEAKIMH, NOATBEPKAAIOIIME HATUYUE B BOIAHBIX
pacTBOpax BEIIECTB OTACIBHBIX KATHOHOB U aHUOHOB.

BbINyCKHUK nOIyuUm 603MOHCHOCHIb HAYYUMbCA:

® COCTaBJIAATh MOJICKYJIIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAILEHHBIM
VOHHBIM YPaBHEHUSIM;

®[IPUBOJAUTH MPUMEPbl PEAKLUHH, MNOATBEPKIAIOIIUX CYIIECTBOBAHUE
B3aMMOCBSI3M MEK/ly OCHOBHBIMH KJIACCAMU HEOPraHUYECKHUX BELIECTB;

®[IPOTrHO3MPOBATh PE3YyJbTaThl BO3AECUCTBUSA Ppa3IMYHbIX (PAKTOPOB Ha
CKOpPOCTb XMMHUYECKOW PEAKLINH;

®[IPOTHO3UPOBATh PE3yJbTaThl BO3JACUCTBUA PA3NUYHBIX (AKTOPOB Ha
CMELIEHNE XUMUYECKOTO PaBHOBECHS.

MHorooopa3sue BelecTB.

BeinyckHUK Hayuumcs:

®ONPENEIATh MPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY H3
U3YYEHHBIX KIJIACCOB/TPYMII: METaUlbl M HEMETaUlbl, OKCHJbl, OCHOBAaHHA,
KHCJIOTBI, COJIU;

®COCTAaBJIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

®OIIPENEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

®COCTaBJIATH (HOPMYJIBI HEOPTaHWYECKUX COENWHEHUN MO BaJCHTHOCTSIM H
CTENEHSIM OKUCIIEHHS 3JIEMEHTOB, a TaKXKe 3aps]ilaM MOHOB, yKa3aHHBIM B TaOJIMIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHHUI U COJIEH;

®00BSACHATh 3aKOHOMEPHOCTH M3MEHEHUs (U3MUECKUX M XUMUYECKUX
CBOICTB MPOCTHIX BEIIECTB W MX BBICIIUX OKCHIOB, 00Opa30BaHHBIX 3JEMEHTAMHU
BTOPOI'0 U TPETHETO MEPHOJIOB;

®Ha3bIBaTh O0ILME XUMUYECKUE CBOICTBA, XapaKTEPHbIE ISl TPYIIT OKCUIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

®Ha3bIBATh OOIIME XMMHUECKHE CBOWCTBA, XapaKTepHbIE [T KaXKIOro Kilacca
BELLECTB;

®[IPUBOJUTH INPUMEPBl PEAKLUN, MOATBEPKAAONINX XUMHUYECKHUE CBOMCTBA
HEOPraHWYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH U COJIEH;



®OMPEENATh BEIIECTBO — OKHCIUTENb U BEIIECTBO — BOCCTAHOBUTEIH B
OKHCIUTENHHO — BOCCTAHOBUTEJIBHBIX PEAKIINSAX;

®COCTaBJISITH AIEKTPOHHBIN OajaHC MO MPEIOKEHHBIM CXEMaM PeaKIHii;

®I[IPOBOJUTH JIA0OPATOPHBIE  OMBITHI, MOATBEPHKIAIOIIUNE XUMHUYECKHE
CBOICTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;

®IIPOBOJUTH JIAOOPATOPHBIE OMBITHI MO TOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB: BOAOPOJAA, KHUCIOPOAA, YIJIEKHCIOro rasza, aMMHaKa,
COCTaBIISATh YPaBHEHUS! COOTBETCTBYIOIIUX PEAKLIUH.

BBINYCKHUK MOJYYUT 603MOHCHOCHb HAYUUMbCA:

* IpaMOTHO 00paImaThCs ¢ BEIIECTBAMH B ITOBCEIHEBHON KHU3HU;

* 0CO3HABaTh HEOOXOUMOCTh COOIIOACHHUS TIPABUI SKOJIOTUYECKH
0e30macHOTO MOBEACHUS B OKpY KaloIIel IpUpOAHOil cpere;

* TIOHUMaThb CMBICII M HEOOXOIUMOCTh COOJIOACHUS TMpeNUCAHUH,
npeiaraéMbiX B MHCTPYKIMSAX IO HCIIOJIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM
XUMHH U JAp.;

*  UCHOJB30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH IIpU
BBIMIOJTHEHUH HCCIIEIOBATENLCKUX IMPOEKTOB IO HM3YYEHHIO CBOMCTB, CIOCOOOB
NOJyYeHHS U PACIO3HABAaHUS BEILECTB;

* pa3BHBaThb KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJNb3YySl CpElCTBa
YCTHOW ¥ TNHUCHhMEHHONM KOMMYHHKAlIUUM TpU paboTe ¢ TeKCTaMu y4yeOHUKa M
JIOTIONIHUTEIILHOW ~ JIUTEPaTypoil,  CHOPaBOYHBIMU  TaONMIIaMH,  TMPOSIBIATH
TOTOBHOCTh K YBXXCHHIO WHOM TOYKM 3pEHHs] NpPHU OOCYXKICHHH pPE3yJbTaTOB
BBITIOJTHEHHON palOoThI;

* OOBEKTHBHO OIICHHBATh HH(OPMALMIO O BEHIECTBAX M XUMHUYECKUX
nporeccax, KPUTHYECKH OTHOCUTBCS K  TICEBIOHAy4yHOW  HMH(OpMaLuHy,
He100pOCOBECTHOM pekiiaMme, Kacaroleicss NCII0Ib30BAHUS PA3IMYHBIX BEIIECTB.

* OCO3HaBaTh 3HAYCHHE TEOPETUYECKHX 3HAHUN IS NPaKTUYECKOH
JesITEIbHOCTH YENIOBEKa,

* ONHUCHIBaTh M3YyUYEHHBIE OOBEKTHl KaK CHUCTEMbI, TNPUMEHSS JIOTUKY
CHCTEMHOI0 aHaJIN3a;

* MOPUMEHATh 3HAHHA O 3aKOHOMEPHOCTSIX NEPUOAMYECKON CHCTEMBI
XUMHUYECKHX DJIEMEHTOB JJIs1 OOBSACHEHHS U MPEIBUACHUS CBOWCTB KOHKPETHBIX
BEIIIECTB;

* pa3BUBaTh MHPOPMALMOHHYIO KOMIIETEHTHOCTb MOCPEICTBOM YIyOJIeHuUs
3HaHUN 00 MCTOPUM CTAHOBJICHUS XUMHUYECKOM Haykd, €€ OCHOBHBIX IOHSTHUH,
NEPUOANYECKOT0 3aKOHA KaK OJIHOTO U3 BAXKHEUIINX 3aKOHOB MPUPOBI, a TAKKE O
COBPEMEHHBIX JOCTH)KCHUAX HAYKH U TEXHUKH.

* COCTaBIISITh MOJICKYJSIpPHbIE M TIOJHBIE HOHHBIE ypPaBHEHUSA IIO
COKpAIIEHHBIM HOHHBIM YPaBHEHUSM;



* NPHUBOJWUTH MPUMEPHl pPEaKUWW, MOATBEPKIAIOIIMNX CYIIECTBOBAHUE
B3aMMOCBSI3M MEX]1y OCHOBHBIMU KJIACCAMU HEOPTraHUYECKHUX BELIECTB;

* MPOTHO3UPOBATH pE3yJbTaThl BO3ACHCTBUS pa3NUYHBIX (HaKTOPOB Ha
U3MEHEHUE CKOPOCTU XMMHUYECKON peaKInu;

* MPOTHO3UPOBATH PE3YyJIbTAThl BO3IACHCTBHS pa3IUYHBIX (PAKTOPOB Ha
CMELIEHNE XUMUYECKOr0 paBHOBECHS.

* IPOrHO3UPOBATh XMMHUYECKUE CBOKMCTBA BEUIECTB HA OCHOBE MX COCTaBa U
CTPOECHHS;

* MPOrHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTENIbHBIC WU
BOCCTAHOBUTEJIbHBIE CBONCTBA C YYETOM CTENEHEH OKHCIEHUS HJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;

* BBISIBJISITH CYLIECTBOBAHHE T€HETHUECKOW B3aMMOCBSI3H MEX/1y BEIIECTBAMU
B PSAY: MMPOCTOE BEIIECTBO — OKCUJ — THJIPOKCUI — COJIb;

* OpPraHM30BbIBATH, IPOBOJIUTH YYEHUYECKHE MPOEKTHI IO HCCIEIOBAHHIO
CBOMCTB BEILIECTB, UMEIOIIHNX BaKHOE MPAKTUUYECKOE 3HAUECHHUE.

BbITyCKHUK MOTYYUT BOBMOXKHOCTh HAYYUTHCS:
* IPaMOTHO OOpaIIaThCs C BEUIECTBAMHU B MOBCETHEBHOM KU3HU;
* 0CO3HABaTh HEOOXOJUMOCTh COOIIOJICHUS TPABUII IKOJIOTUYECKH 0€30MacHOI0
MOBEACHUS B OKPYXKAIOLIEH NPUPOIHON CPEAE;
* IOHUMATh CMBICII U HEOOXOAUMOCTh COOJIIOICHNUS IPEATUCAHHM, MTpeaIaraéMbIxX
B MHCTPYKIUSAX 110 UCTIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;
* MCIIOJIb30BATh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTHU NPY BHITOTHEHUH
UCCJIeI0BATENHCKUX MTPOEKTOB MO U3YUYEHHUIO CBOWCTB, CIIOCOOOB MOIYUYEHUS U
pacro3HaBaHUs BEIIECTB;
* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Ysl CPEACTBA YCTHOM U
MUCbMEHHOW KOMMYHHUKAIIMKU NpU padboTe ¢ TEeKCTaMU y4eOHUKA U
JIOTIOIHUTEIHLHON JIUTEPATYpPOM, CIIPABOYHBIMU TAOIUIIAMHU, TIPOSBIISATH
TOTOBHOCTb K YBRKCHHIO MHOM TOUYKHU 3pEHHSI IPU OOCYKACHUH PE3YIbTATOB
BBITIOJTHEHHON paboThI;
* 00BEKTHUBHO OIICHUBATh HH(OPMAIUIO O BEIIECTBAX U XUMUYECKUX MTPOLIECCaX,
KPUTHUYECKU OTHOCHUTHCS K MICEBIOHAYYHON MH(OpMAIK, HET0OPOCOBECTHOM
peKiiaMe, Kacaromiecs: UCIOJb30BaHUs Pa3IMUHbIX BEIIECTB.
* 0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUHN JJIsI MPAKTUYECKOU JeATEIbHOCTH
YEJI0BEKa;

* OIIUCHIBATH M3YUYECHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CHCTEMHOT'O

aHaIN3a;
* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTAX NEPUOUYECKON CUCTEMbI XUMUYECKUX
AJIIEMEHTOB JIJIs1 OOBSCHEHUSI U TIPEIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;



* pa3BUBaTh MH()OPMALMOHHYIO KOMIIETEHTHOCTH TOCPEACTBOM YIITyOJICHUS
3HAHUN 00 UCTOPUH

CTaHOBJICHHS] XUMUYECKOW HAYKH, €€ OCHOBHBIX MOHATHHI, IEPUOIUYECKOTO 3aKOHA
KaK OJHOTO U3 BaXKHEUIINX 3aKOHOB IIPUPOJIBI, @ TAKIKE O COBPEMEHHBIX
JTOCTUKEHUSIX HAYKH U TEXHUKH.

* IPUBOJAUTH IPUMEPHI PEAKIIUNA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H
MEXIY OCHOBHBIMH KJIACCAMH HEOPIAHUYECKUX BEILIECTB;

* BBISIBIISATH CYIIECTBOBAHME F'€HETUUECKON B3aUMOCBSI3U MEX]y BEIlIECTBAMH B
pALly: IPOCTOE BEUIECTBO - OKCUJT - THAPOKCH]L - COJIb;

* OPraHU30BbIBATh, IPOBOJAUTH YUCHUYECKHUE MPOEKTHI I10 UCCIECTOBAHUIO CBOWCTB
BEILIECTB, UMEIOIINX BaKHOE NPAKTUYECKOE 3HAUCHHUE.

JINYHOCTHBIMM  pe3yJibTaTaMu U3y4YeHus npeamera «XuMUs»  SBISIOTCA
CIEAYIOLINE YMEHUSA:

- Bociutanue poccuiickoi rpakJaHCKOW WASHTUYHOCTH: MATPUOTU3MA, JTIOOBU U
yBaxkeHne K OTedecTBy, UyBCTBO TOPJOCTH 3a CBOKO PojauHy, 3a pOCCHIICKYIO
XUMUYECKYIO HAYKY

- dopMupoBaHue LEJTOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOILIECTBEHHON MPAKTHKH, a TaKXKe
COIIMAJIbHOMY, KYJIbTYPHOMY, S$3bIKOBOMY M JyXOBHOMY MHOT000pa3uto
COBPEMEHHOI'0 MUpa

- @®opMHpOBaHME OTBETCTBEHHOI'O OTHONIEHUS K YYEHUIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBAILlMU K
OOyYeHHI0O Y TO3HAHMIO, BBHIOOPY MNPODUIBHOTO 00pa3oBaHUs Ha OCHOBE
uH(OpMAIIMU O CYHIECTBYIOUIUX Mpodeccusix M JMYHBIX MNpodhecCuOHaTbHBIX
npeanoyteHuii. OCO3HAaHHOMY MOCTPOEHHUIO WHIWBHUIYaIbHBIX 00pa30BaTEIbHBIX
TPAEKTOPUN C YUYETOM YCTOMUYMBBIX [T03HABATEIIbHBIX HHTEPECOB

- (dopmupoBaHHEe KOMMYHUKATHBHOM KOMIIETCHIIMM B 00pa30BaTEIIbHOM,
OOIIECTBEHHO MOJIE3HOM, Y4eOHO — MCCIEA0BaTEIbCKOM, TBOPUYECKOW U JIPYTHX
BHUJIAX JIEATEIIbHOCTH

- @opMUpOBaHUE W MOHUMAHHME IIEHHOCTH 3JI0pPOBOr0 M 0€3J10MacTHOro obpasza
KU3HHU, YCBOCHHE MPAaBWJ HWHIWBUIYAIbHOTO W KOJUIEKTUBHOTO O€30MacCHOI0
MOBEJICHUS B YPE3BBIYAMHBIX CUTYAIUSX, YTOKIAIOIINX KU3HU U 3I0POBBIO JIFOACH
- dopMupoBaHue MO3HABATEIBLHON HHGOPMAIMOHHOW KYJIbTYyphl. B TOM uucie
pa3BUTHE HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH MOCOOHUSIMH, KHUTaAMH,
JOCTYITHBIMU HHCTPYMEHTAMU M TEXHUYECKUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUHI

- @®OopMHpPOBAHME OCHOB 3KOJIOTMYECKOTO CO3HAHMS HA OCHOBE IIPU3HAHUSA
LEHHOCTH >KU3HU BO BCEX €€ MPOSIBICHUSAX W HEOOXOJUMOCTH OTBETCTBEHHOTO ,
OepeKHOTO OTHOIIEHUS K OKPY’KaIoIlIen cpesie



-Pa3zBuTHE TOTOBHOCTM K PEIICHHIO TBOPUYECKHX 3a]ady, YMEHHE HaXOIUTh
aJIeKBaTHbIE CIIOCOOBI IOBEIEHUS U B3aUMOJCHMCTBHE C NApTHEpaMH BO BpeMs
yu4eOHOW M BHEYy4E€OHOW NEeATEIbHOCTH, CIOCOOHOCTH OLIEHMBAaTh IPOOJIEMHBIE
CUTyallun

MertanpeaMeTHbIMH  pe3yJdbTaTaMH U3YyYEHUS Kypca «XUMHA» SABIAETCA
dbopMupoBaHre yHUBEpPCATbHBIX YUeOHBIX AeicTuil (YVY ]).

Ilo3nasamenvuvie YVJ|:

- CamocrosTenbHO OOHapyk HuBaTh M (GOPMYJIHUPOBaTh Y4eOHYIO mpoOseMy,
OIIpEAEIIATh LENb yUeOHOU JAEsITEIbHOCTH, BEIOUPATh TEMY paOOThI

- BeiaBurate Bepcuu penieHus MpoOJIeMbl, OCO3HABaThb KOHEYHBIH pE3yJIbTar,
BbIOMpaTh U3 MPEAJIOKEHHBIX U HUCKATh CAMOCTOSITEIHO CPEACTBA JOCTHXKEHHUS
LEJIH.

- CocraBnath (MHIMBUIYadbHO WJIM B TpYIIE) IJIaH pElmeHUus MNpoOIeMbl
(BBINIOJIHEHUSI TTPOEKTA).

- PaGortas mo miaHy, cBepATh CBOM JEHCTBHUS C LENbI0 M, IPU HEOOXOIUMOCTH,
UCIPABIIATH OLUMOKU CAMOCTOSITENIBLHO.

- B numanore ¢ yuuTeneMm COBEpIIEHCTBOBATH CAMOCTOSATEIBHO BbIPAOOTaHHbBIE
KPUTEPUU OLIEHKH.

Kommynuxkamuenvie YVJI:

- CaMOCTOATENbHO OpraHU30BBIBATH Y4YEOHOE B3aMMOJACWUCTBHE B TpYIIIE
(ompenensaTh o0LIME LEH, paclpeesaTh PO, JOTOBAPUBATHCS APYT C APYTOM U
T.J1.).

CpenctBoM  (QOpMHpOBaHUS KOMMYHUKAaTUBHBIX Y VY]J[ ciy)aT TEXHOJOTUs
npobsieMHOro auajiora (MoOyXKIarouuid U TOABOMASIIMK Auanor) u paborta B
MalblX TpYMNNax, a TaKKe MHCIIOJIb30BAHME HAa YPOKaxX 3JIEMEHTOB TEXHOJIOTMU
IPOAYKTUBHOI'O YTEHHUS.

IIpenMeTHBIMU pe3ysbTaTaMU U3yUEHUS MpeaMeTa « XUMUS) ABIISIOTCS:

- @opmupoBaHUE TEpPBOHAYATIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, MX TMPEBpAIICHUAX M MPAKTHYECKOM TNPUMEHEHUH; OBJIAJCHHUE
HNOHATUWHBIM aIIapaToM U CUMBOJUYECKUM SI3bIKOM XUMUH;

- Oco3HaHMe OOBEKTHMBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XWMHUYECKUX IIPEBPAILEHUN OPraHUYECKUX U
HEOPraHWYECKUX BEIIECTB KaK OCHOBbI MHOTIMX S$BJICHUM >KMBOW U HEXHUBOU
IPUPOJIbI; YIiTyOJIeHNe PEACTaBICHUI O MaTepruaIbHOM €MHCTBE MUPA;

- OsBnazeHwe  OCHOBaAaMHM  XHMHUYECKOW  TIPaMOTHOCTH:  CHOCOOHOCTBIO
aHAJIM3UPOBaTh U OOBEKTUBHO OIICHUBATh XU3HEHHBIE CUTYallUH, CBSI3aHHBIC C
XMMHEH, HaBBIKAMHM O€30IaCHOTO OOpAaIleHMs C BEIECTBAMH, HCIIOJIb3YEMBIMU B
IIOBCE/IHEBHOM JKM3HU; YMEHUEM AaHAIM3MPOBATHh U IJIAHUPOBATh SKOJIOIMUECKU
0e30IacHOe MOBEAEHHE B LIESAX COEPEKEHUS 3A0POBbs U OKPYKAIOLIEH Cpebl;



- ®opMHUpPOBaHNE YMEHUN yCTaHABIUBAThH CBSI3U MEXKAY pealbHO HaOII0JaeMbIMU
XAMHYECKUMHU SIBICHUSIMH U TIPOIECCAMH, MPOUCXOISIIMMH B MHKPOMUDE,
OOBSCHATH, TPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHMOCTh HMX CBOKHCTB OT
COCTaBa M CTPOCHMSI, & TAKKE 3aBUCUMOCTH TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

- [Ipnobperenus ombITa UCMONB30BAHUS PA3TUIHBIX METOJIOB U3YUYCHUS BEIICCTB,;
HAOJFOZICHUS 32 WX MPEBPAIEHUSIMH MPU TPOBEICHUHM HECIOXKHBIX XUMHUYECKHX
HKCIIEPUMEHTOB C HCIIOJIb30BAaHUEM Ja0OPATOPHOTO 0O0OPYIOBaHUS U IPUOOPOB;

- YMeHHe OKa3pIBaTh MEPBYIO MOMOIIL MPU OTPABICHUSAX, OXKOTaX MU JAPYTHX
TpaBMax, CBS3aHHBIX C BEIIECTBAMH U J1a00OpaTOPHBIM 000PYI0BaHUEM;

- OBnanenue mpuemMamMu paboThl ¢ WHGOPMAaNMEH XUMHUYECKOTO COJEp)KaHU,
MpeCTaBICHHON B pa3Ho (popMme (B Bujae TekcTa, Gopmyll, TpapuKOB, TAOIUYHBIX
JaHHBIX, cXeM, (poTorpaduii u ap.)

- Cozmanmne OCHOBBI it (POPMUPOBAHMS MHTEPECA K PACIIMPEHUIO U YTITyOJICHUIO
XUMUYECKUX 3HAHUHN U BHIOOpA XUMUHU KaK MPOGUILHOTO TIPeAMETa TIPH TIEPEX0/Ie
Ha CTyNeHb CpemHero (MOJIHOro) oO0mmero oOpa3oBaHWs, a B NalbHEUIIEM U B
KauecTBe cepbl cBoe MPOoheCcCHOHATLHOM e TEBHOCTH,

- ®opMupOBaHHE TPEIACTABICHUNA O 3HAYCHUU XUMHUYECKOW HAYKH B PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX MpoOieM, B TOM 4HCIE€ B TPEJOTBpAIICHUU
TEXHOTEHHBIX U YKOJOTHYECKUX KaTacTpod.

2. Conepxanne yueOHOro npeamMera « XMMUsD)

7 -8 kiacc.
Pasnen 1. OcHOBHbIe NOHATHS XUMUM (YPOBEHb ATOMHO - MOJIEKYJISPHBIX
NnpeacTaABJICHUI)

[Ipenmer xmMuu. XMMHS Kak dYacTb €CTECTBO3HaHHWsA. BemecrBa M HX
cBoiicTBa. MeToabl MO3HAHUS B XMMHUU: HaONoAeHUe, sKcrepuMeHt. [Ipuemsl
6e3omacHoi paboTHI ¢ 000pyAOBaHUEM U BerecTBaMu. CTpOCHHE MIIaMEHH.

Yucteie BemiectBa M cMmecH. CHoOCOOBI OUMCTKM BEILECTB: OTCTAMBAaHHE,
(GunbTpOBaHME, BBINAPUBAHUE, Kpucmaiiuzayus, oucmuniayus. Puzndeckue u
XUMHUYECKUE SIBJIICHUA. XUMHUUYECKUE peakuuu. IIpu3Haku XMMHUYECKUX peakluil U
YCIJIOBHSI BOSHUKHOBEHMS U TEUCHUS XUMUYECKUX PEAKLUH.

ATOMBI, MOJIEKYJIBI M MOHBI. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHS. Kpucrannuueckue u amopdusle BemiectBa. Kpucraminyeckue
pELIETKU: MOHHAsA, aTOMHAasl U MOJEKYJISIpHAs. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
THIA KPUCTALINYECKOW pemieTku. IIpocTeie M CiOKHBIE BEemecTBa. XUMHUYECKAN
JIeMEeHT. MeTaiuibl M1 HeMeTaulbl. ATOMHas eIuHULAa Macchl. OTHOCHUTENbHAs
aTOMHasi Macca. S3bIK XUMUM. 3HAKH XHMHYECKUX DJIEMEHTOB. 3aKkoH
MOCTOSTHCTBA COCTaBa BemiecTBa. Xumuuyeckue ¢(opmynbl. OTHOCUTENbHAs
MoOJeKysipHass Macca. KayecTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BELIECTBA.
Boruncnenne mno xumuyeckuM (popmyrnam. MaccoBas 10511 XUMHYECKUX
JJIEMEHTOB B CJIOKHOM BEILIECTBE



BanentHocTh  XUMHUYEeCKHX ~ 3JieMEHTOB.  OrmpeleneHue  BallEHTHOCTH
AJIEMEHTOB 1Mo (opMynam OuHApHBIX coeauHeHui. CocTaBlIeHHE XHUMHUYECKHX
dbopMyII 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YYEHHE. 3aKOH COXPaHEHMSI MacChl BelecTB. JKU3Hb
u nesrenbHocTh M.B. JlomoHOCOBa. XUMHYECKHE YPABHEHHUS. THUIBI XUMUYECKHUX
peakuuii
IIpakTHyeckune padoThI:

o [IpaBuna TexHukH O€30MAaCHOCTU MpH pPabOTe B XMMHUYECKOM KaOWHETE.
3HAaKOMCTBO C JJaOOpaTOpPHBIM 000PYI0BaHUEM.
e (OumncTKa 3arpsI3HEHHON TOBAPEHHOM COJIH.
Pacyernbie 3agaum. DBpIuuciieHHE OTHOCUTEIBHOW MOJIEKYJISIDHOM MAacChl

BelecTa 1no (opmyine. BeluuciaeHue MaccoBoil AOJU 3l€MEHTa B XMMUYECKOM
COCIMHEHHH. Y CTaHOBJIEHHE MpocTeieil (Gopmyibl BelecTBa MO MacCOBBIM
JIOJISIM  DJIEMEHTOB. BBIYUCIEHUS MO XUMHUYECKUM YpPaBHEHUSM MAacChl WIIH
KOJIMYECTBA BEIIECTBa IO M3BECTHOM Macce WIM KOJHUYECTBY OJHOTO W3
BCTYIAIONIUX WIH MOJYYAIOUIUXCS B PEAKIIUU BEIIECTB.

Kucnopon. Haxoxnenue B mpupone. [lonmyuenue kuciopoaa B 1abopaTopuu
M TOpOMBINUIEHHOCTH. Dusznueckue W XUMHUYECKHME CBOMCTBA KHCIOPOAA.
[Ipumenenue kucnopoaa. Kpyropopot kucioponaa B npupojae. O30H, auioTponus
kuciopona. Bosmyx um ero cocraB. 3ammra arMochepHOro BO3AyXa OT
3arpsI3HEHUN.

Bonopon. Haxoxnenue B npupoae. Ilomydenune Bogopoaa B nrabopaTopuu u
MPOMBIIUICHHOCTH. PU3NYECKUE U XUMUYECKHE CBOMCTBA Bojopoaa. Bomopox —
BOCCTaHOBUTENb. Mepbl Oe3omacHOCTU TIpU padore ¢ BojaopoaoMm. [Ipumenenue
BOJOPO/JIA.

Bopna. Metob! onpenesieHns cocTaBa BOJbl — aHAJINU3 U cuHTe3. Ouznueckue
U XMMUYECKHE CBOICTBA BOJIbl. Boga B mpupoje u crnocoObl ee OYUCTKU. Adpanus
BOJIbI. XMMUYECKHE CBOMCTBA BOJbI. IIpumenenne Boawpl. Boga — pacTtBopurens.
PactBopuMocTh BemecTB B Boje. OmpeaesieHne MacCOBOM JOJIM PACTBOPEHHOIO
BEILIECTBA.

KosmmuecTtBeHHble OTHOWIEHMA B XxuMud. KommdecTtBo BemectBa. Moub.
Momsipaast macca. 3akoH ABoraapo. MosipHbiii 00beM Ta30B. OTHOCHTENIbHAS
MJIOTHOCTH Ta30B. OObEMHBIE OTHOIIEHUS Ta30B NIPH XUMUYECKUX PEAKIIHSIX.

Baxseiile Kkigaccel HEOPraHWYECKUX coequHeHud. OKCUIbl: COCTasB,
kinaccudukanusa. OCHOBHbIE W KHUCIOTHbIE OKCcHAbl. HOMEHKIaTtypa OKCHIIOB.
Pu3nUeCKUe U XUMUYECKNE CBOMCTBA, MTOJyUYEHHE, IPUMEHEHUE OKCUOB.

I'unpoxcuast . Knaccudukamus rugpokcuaoB. OcnoBanus. Cocras. Llenoun
U HepacTBOpuUMBbIE OcHOBaHusA. Homenknatypa. @Pu3nyeckMe U XUMHUYECKHUE
CBOMCTBA OCHOBaHWHM. Peakuusa nHelrpanuzauuu. llonydyenune. Ilpumenenue.
AM@oTepHbIe OKCUIbI U THIPOKCHUJIBI.

Kucnoter: coctaB, kmaccupukamuss W HOMEHKIaTypa. Duznyueckue wu
XMMHUYECKUE CBOMCTBA KUCJIOT. BEITECHUTENBHBIN PsiJi METAILIOB



Comm.: cocraB, wimaccudukamus W HOMeHKIatypa. Dusumyeckue wu
XMMUYECKHE CBOMCTBAa coJiel. PacTBopuMOCTh cojie B BoAE. XHMMHUUYECKHUE
CBOMCTBA coJiek criocoObl TostydeHus cojiel. [Ipumenenue coneit

['eHeTnyeckasi CBSI3b  MEXKJYy OCHOBHBIMH KJIaCCaMM HEOPTaHUYECKUX
COCJIMHCHUMN.

Paznen 2. Ilepuoauveckuid 3aKOH W MEPHOAUYECKAS] CHCTEMAa XMMHUYECKHX
3jieMeHTOB /I.U.MenpaesneeBa. CTpoenune atoma.

[lepBble TOMBITKK KIACCH(PUKANMH XUMHUYECKUX dJeMeHTOB. [loHsTHe o
rpyNIax CXOJHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA LIEJIOYHBIX METAILUIOB U
rajoreHoB. biaaropoiHbie rassl.

[lepnommueckunt 3axkon [[. . MenneneeBa. Ilepnonnueckas cucrema Kak
€CTECTBEHHO-Hay4YHasi KiIacCU(UKAIMs XUMHYECKUX JJIEMEHTOB. TabmuuHas
dbopma mpencraBieHus KiaccU(PHKaANMg XUMHYECKUX 3eneMeHToB. CTpykTypa
tabaunbl «llepronuueckas cucrema xumudeckux sneMeHToB J[. . MenneneeBay
(kopotkas dhopMma): A- u b- rpynmsl, nepuoabl. GU3MIECKUN CMBICT TOPSIAKOBOTO
AJIEeMEHTa, HoMepa Meproja, HoMepa rpymmsl (71 3JIEMEHTOB A-Tpy1i).

CrtpoeHue aToma: siApO W 3JeKTpoHHas o0ojouka. CocTaB aTOMHBIX siEp:
MPOTOHBI U HEWUTPOHBI. HM30TOmbl. 3apsAa aTOMHOrO f/pa, MacCOBOE YHCIIO,
OTHOCUTEeIbHAss aTomHas Mmacca. CoBpeMeHHas (DOpPMyIMPOBKA TOHSTHUSA
«XAMHYECKHI DJIIEMEHT).

DnexkTpoHHas 000JI0YKAa aToMa: MOHSATHE 00 SHEPreTHYECKOM YpPOBHE, €T0
€MKOCTH. 3aroJIHEHHE JJIEKTPOHHBIX CJIOEB Yy aTroMa »3JIEMEHTOB IEPBOTO —
TpeThero nepuoioB. CoBpemeHHass GOPMYIUPOBKA MEPHOTAYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctmxenus J1.M1.Menneneesa:
VCNPABJICHHE OTHOCUTEIIBHBIX AaTOMHBIX MAacCC, NEPECTAHOBKM XHUMHYECKUX
DJIEMEHTOB B Iepuoandeckon cucreme. JKusup wu nearensHocts [ U
Menneneena.

Crpoenue atoma. CoctaB aTOMHBIX sjiep. DNeKTpoHbl. M3o0Tomnbl. CTpoeHune
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 2JIEMEHTOB MEPUOANIECKON CHUCTEMBI
. 1. Menpaeneena.

JlabopaTropubie onbIThl. B3anmoaeicTBue THUIPOKCHUIA IIMHKA C

pacTBOpamMu KUCJIOT U LIEIOYEH.

Paznen 3 Crpoenue BemecTs (7 1)

DJIeKTPOOTPHUIIATEIbBHOCTh ~ XUMHYECKUX  2JIeMEHTOB. (OCHOBHBIE  BHJIbI
XUMHUYECKOW CBS3U: KOBAJCHTHAs HEMOJISIpHAs, KOBAJICHTHAs TMOJSpHAs, WOHHAsL.
BaneHTHOCTh 371€EMEHTOB B CBETE 3JIEKTPOHHOW Teopuu. CTeneHb OKUCIICHUS.
[IpaBuiia onpeieiieHUs CTEIEHU OKUCICHUSI JIEMEHTOB.

9 kiacce

Pa3nea 1. MHorooOpa3ue XUMHYECKUX peakuit

Knaccudpukanus XUMHYECKUX pEAKLIUN: pPEaKIUH COEAMHEHHUS, pPA3JI0KECHUS,
3aMenieHus, oomeHa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb,
BOCCTAHOBUTENb, IIPOLIECCHI OKHUCIEHMs M BoccTaHOBiIEeHMs. (CocTaBileHHE



YPaBHEHUN OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C IMOMOIIBIO METOAA
AJIEKTPOHHOTO OasaHca.

TeroBble  3PdeKTbl  XUMHUYECKHUX  PEaKlHUu. DOK30TepMHUYECKUE U
DHAOTEPMUYECKHE pPEAKIUU. TepMOXUMUYECKHE ypaBHEHHS. Pacué€rel mo
TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XMMUYECKUX peaknil. @aKTOPhI, BIUSIOIIME HA CKOPOCTh XUMUYECKUX
peakuuid. [IepoHavanbHOE MPEACTABICHUE O KAaTaJIu3e.

Oo6patumeie peakiuu. [ToHITHE O XUMUYECKOM PAaBHOBECHUH.

XUMUYECKUE PEAKIMU B BOJHBIX PAcCTBOpax. DJIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Nownbl. KatroHbl U aHUOHBL. [ uOpamuas meopusi
pacmeopos. DIEKTPOIUTUYECKAs IJUCCOIMALIMS KUCIOT, OCHOBAHWN W COJEH.
Cna0bie 1 CHIIBHBIC YTEKTPOIUTHI. CTENEeHb AUCCOIHAIIHH.

Peakiiuu norHoro ooOMeHa. Y CJIoOBUS T€UEHUS PEaKIMii HOHHOTO OOMEHa JI0 KOHIIA.
XHUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COEAUHEHHI B CBETE
NPEACTABICHUM 00 AJIEKTPOJUTUUYECKOM TUCCOIMAMM UM OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIHUSIX.

llouamue o euoponusze coneu.

JdemoHcTpanum:

[IpuMepsl BK30 - M JHIOTEPMUUYECKUX pEaKIUK. B3anMoaencTBue UHMHKA C
COJITHOM M YKCYCHOM KHCJIOTOM. B3auMOAEHCTBHE TPaHYJIMPOBAHHOTO LIMHKA W
IIMHKOBOW TBUIM C COJIIHOM KucioTtod. BzaumoperictBue okcuma meau (II) ¢
CEpPHOM KHCIIOTOM Pa3HOM KOHIIEHTPALMU IIPU Pa3HbIX TEMIIEPATYpPAX.

['opeHne yriisi B KOHIEHTPUPOBAHHOW Aa30THOM KuUCJIOTE. ['OpeHue cepel B
paciuiaBieHHOW cenutpe. McnblTaHWe pacTBOPOB BEIIECTB Ha JIIEKTPUUYECKYIO
MIPOBOJIUMOCTb. /[BMKEHHE NOHOB B JIEKTPUUECKOM MOJIE.

IIpakTuyeckune padoThI:
N3yueHue BIUsgHUS YCIOBUM MPOBEICHUS XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.

Pemienre sKCrepUMEHTANBHBIX 3ajad 1o TeMe «CBOWCTBAa KHUCJIOT, COJIEM H
OCHOBAaHUM KaK 3JIEKTPOJIUTOBY

JlaGopaTopHble onbIThI: Peakiinn oOMeHa MeX 1y pacTBOpPaMU AJIEKTPOJIUTOB.

PacuerHsble 3axa4u: BerunciieHns 10 TEPMOXUMUYECKAM YPAaBHEHUSM PEAKIUU.
Pa3znes 2. MHorooOpa3sue BEleCTB

Hemeramnsl. I'anorensl. IlonokeHne B NEPUOIUYECKOM CUCTEME XMMHUYECKHUX
AIIEMEHTOB, CTpoeHuME uX artoMmoB. Haxoxnaenwe B mnpupone. Puznueckue u
XUMUYECKUE CBOKCTBA TAJIOTEHOB.

CpaBHUTENbHAs XapaKTEpUCTUKA rajoreHoB. IlomydyeHne W TNpHUMEHEHUE
rajJioreHoB. Xjop. Pu3nuecknue M XMUMHUYECKHE CBOMCTBAa XJiopa. [IpumeneHue
xJjopa. XsopoBogopoa. @Pusnueckue coicTa. [lonyuenune. ConsgHas KUCIOTa U



e€ comu. KauecTBeHHas peakuus Ha XJIOPUA-UOHBL. Pacno3HaBaHue XJIOpPHIOB,
OpOMUIOB, HOJUIOB.

Kucnopong u cepa. Ilonoxkenne B NEPUOAUYECKOM CHUCTEME XHMHUYECKHX
AJIIEMEHTOB, CTPOEHUE UX aTOMOB. Cepa. AJIJIOTPOIHS CEPBI.

duznueckue U XuMudeckue cBorcTBa. Haxoxnenue B mpupone. [Ipumenenue
ceprl. CepoBoaopoa. CepoBogOpOaHAS KUCIOTA U €€ COMH.

KauectBennas peakuus Ha cyiabhuia-uonsl. Oxcup cepbl(IV). dusmyeckue u
xumuyeckue cporictsa. [Ipumenenne. CepHucTas KUCIOTa U

e€¢ conmu. KauectBennast peakuus Ha cynbPuT-uoHbl. Oxcup cepoi(VI).

Cepnas kucinora. XMMHUYECKHE CBOMCTBA pa30aBICHHON M KOHLIEHTPUPOBAHHOU
cepHoil kucnoTel. KadecTBeHHass peakiuss Ha Cylab(aTnoHbl. XUMHUECKHE
peakiuy, JIeKAIUEe B OCHOBE NOJIYYEHHUsI CEPHOM KHCIJIOTHI B NPOMBIIUIEHHOCTH.
[IpuMeHeHne cepHON KUCIIOTHI.

A3zot u dochop. [lonoxeHue B NEPUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB,
CTPOCHUE MX aTOMOB. A30T, (U3MUECKUE U XUMUYECKHE CBOICTBA, MOJyUYEHUE U
npuMeneHue. KpyroBoport azora B npupoae. AMMmuak. @u3nyeckue 1 XuMHUECKHe
CBOWCTBA aMMHaKa, MojydeHue, npuMenernre. Conu aMMOHMS. A30THAsi KUCJIOTA U
e€ cBoiicTBa. OKHUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHI. [loydyeHue a3oTHOM
KHUCIIOTHI B JabopaTopuu. XUMHUECKUE PEaKLUU, JIeKAIIHEe B OCHOBE MOJTYyYEHUS
a30THOM KHCJIOTBI B IPOMBINUICHHOCTH. [IpuMmeHeHue a3otHou kuciaotsl. Comnu
a30THOM KUCJIOTHI U UX IPUMEHEHUE. A30THBIE YAOOPEHHUS.

®ocop. Amnorponusa dpocdopa. Puznueckue U XUMHUIECKHE CBOICTBa (ocdopa.
Oxcun hochopa(V). Dochopuas kucnora u e€ conu. DochopHbie ynoopeHus.
Yraepon u kpemuuil. [losiokeHMe B NEPUOAUYECKONM CUCTEME XHMHUYECKHX
AJIEMEHTOB, CTPOEHHUE MX aTOMOB. YTiiepoa. Aiutorponus yriepoaa. Ousznueckue
U XUMHUYECKHE CBOMCTBa yriepoja. AjcopOums. YrapHbId ra3, CBOWCTBa U
bu3noaoruyeckoe 1elcTBUe Ha OPraHu3M. YTJIEKUCIbIA Ta3. YTolbHAs KUCIOTa U
e¢ conu. KauecTBeHHas peakiusi Ha kapOoHaT-MOHbI. KpyroBopor yriepoga B
MIPUPOJIE.

OpraHuyeckne COeIMHEHUS yIIIepoa.

Kpemuuii. Oxcun kpemuusi(IV). KpemuueBas kuciora u e€ conu. Cmexio.
L[lemenm.

Meramnel. llonoxkeHne MeTamIoB B NEPUOAMYECKONM CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHUE MX aTOMOB. MeTtammueckas CBs3b. PU3NYECKHE CBOWCTBA
METaUIOB. PsJ aKTUBHOCTM METAJIOB (3JEKTPOXMMHUYECKHM Psi HaNpsSKEHUN
MeTaJIoB). XHUMHUYECKHE CBOMCTBa MeTayioB. OOmume crnocoObl MOTyYeHUs
MeTtauioB. CriaBbl METaJIIOB.

[llenounsie metamnel. [lonokeHWME MENOYHBIX METAIJIOB B IMEPUOAUYECKOUN
CHUCTEME, CTPOECHHE NX aToMOB. Haxoxaenue B nmpupoze.

@u3nyeckue M XUMUYECKHE CBOMCTBA MIEJTOYHBIX MeTauioB. [IpumeneHune
LIEJIOYHBIX METAJUIOB U UX COCTMHEHUI.

[{enoyHo3eMenbHbIE MeTauIbl. [loJIOYkKEHHE WIEIOYHO3EMENBHBIX METAIOB B
MEPUOANYECKON CUCTEME, CTPOEHHE UX aToMOB. HaxoxneHnue B npupoae. Maruuii
M KaJbllMi, UX BaxHeimme coenauHeHHs. JKECTKOCTb BOJBI M CIIOCOOBI €&
YCTpPaHEHUS.



Amromyanii. IlonokeHne anmOMUHUSA B NEPUOAMYECKOM CHCTEME, CTPOEHHUE €T0
atoma. Haxoxnenue B npupone. Pu3znyeckue 1 XUuMUYECKUE CBOMCTBA aTFOMUHUS.
[Tpumenenue antoMuHus. AMPOTEPHOCTh OKCHAA U TUAPOKCH]IA ATFOMUHUS.
Keneso. IlomoxeHne xene3a B MEPUOAUYECKON CHCTEME, CTPOCHHUE €ro aroma.
Haxoxnenue B mnpupone. Dusnueckue © XUMHYECKHE CBOMCTBA KeJe3a.
BaxkHeiiiime coequHeHUs >Kene3a: OKCUIbL, TUApOKcHAbl U coiu xkenesa(ll) u
xenesa(l1l). KauectBennsie peakuuu Ha noHbI Fe2+ u Fe3+ .

JdemoHncTpanum:

dusnueckue cBoiicTBa ranoreHoB. [lomyyeHne X10poBoAOpOaa U PACTBOPEHHUE €r0
B Boje. AsutoTpornHbeie Moaudukanuu cepbl. OOpa3ibl TPUPOIHBIX CYIb()UIOB U
cynb¢aroB. [lonyuyenne ammmuaka u ero pactBopeHue B Boje. O3HaKOMJICHHE C
oOpa3iamMu NpupoJHBIX HUTPATOB, (hocaToB

Mopenu KpUCTAITUYECKUX PEIIETOK aiMasza U rpadura. 3HAKOMCTBO ¢ oOpa3iaMu
NPHUPOJHBIX KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C 0Opa3laMu Ba)KHEUIIHX
COCIIMHEHUI HATpPHS, KaJIus, IPUPOIHBIX COSAMHCHUN KaJbIHs, PyJaMH XKelesa,
COCIIMHEHUSAMU aJTIOMUHUSA. B3auMoJeHCTBUE IMEIOYHBIX, IEJI0YHO3EMEIIbHBIX
METAJUIOB ¥ aJIFOMHHHUS ¢ BoJoW. CrKUraHHe )KeJie3a B KUCIOPOJIE U XJIOpE.

IIpakTH4yeckue padoThbI:

[TosryueHue CONSTHOM KUCIIOTHI U U3YUYE€HUE €€ CBOMCTB.

Pemienue sxcnepuMeHTaIbHBIX 33/1a4 1o Teme «Kucnopona u cepay

[TonydyeHre aMMHaka U U3y4€HUE €r0 CBOMCTB.

[Tonyuenne okcupa yriaepoga (IV) u u3ydenuwe ero cBoiictB. PacmosznaBaHue
KapOOHATOB.

Pemenne 3xcnepuMeHTanbHbIX 3a7a4 0 TeMe «MeTasbl U UX COEAUHEHUSD.
JlabopaTopHbIe ONBITHI:

BriTecHeHUME TajgoreHaMu Apyr ApYyra U3 pacTBOPOB UX COCTUHECHUM.
KauecTBeHHbIe peakiuu cyibhuI-, CyIbPuUT- U CyJb(aT- HOHOB B PaCTBOPE.
O3HakoMJieHHE ¢ 00pa3iiamMu cepbl U €€ MPUPOIHBIMU COCAMHEHUSIMHU.
B3aumoneiicTBue cojieii aMMOHHUS CO II€JIOYaMU.

KauecTBeHHbIEC peakiuy Ha KapOOHAT - U CUJIUKAT- HOHBI.

KauecTBeHHas peakuys Ha yIrIeKUCIbIN ra3.

Nzydenue oOpa3ioB MeTayioB. B3anmoeiicTBie METauioB ¢ pacTBOpaMU COJIEH.
O3HakOMJIGHME CO  CBOMCTBAaMH M  MpEBpalleHUsIMH  KapOOHATOB U
rUAPOKapOOHATOB.

[TonydyeHrue TUIPOKCUIA ATIOMUHHMS M B3aUMOJICMCTBUE €ro € KHUCIOTaMH H
menoyaMu. KauectBeHHbIe peakiiuu Ha MOHBI Fe2+ u Fe3+

PacuyeTHble 3aga4mn:



Breruuciaenus mo XUMHYECKUM YPAaBHCHUAM MACCHI, 00BéMa MM KOJIMYECTBA
BCIICCTBA OJHOTO U3 IIPOAYKTOB PCAaKIIHNH 110 MaCCC NCXOAHOI'0 BCUICCTBA, 06’I)éMy
HJIX KOJIMYCCTBY BCUICCTBA, COACPKAIICTO OHpC,ZICHéHHYIO JOJIFO HpHMGCCﬁ.

Pa3nea 3. Kpatkuii 0630p BaxKHEWIIMX OPraHUYECKUX BEIIECTB

ITpenmer opranmyeckoi xumuu. Heopranmueckue n OpraHUYECKUE COEAMHEHUS.
VYrinepon — ocHoBa xu3HU Ha 3emuie. OCOOEHHOCTH CTPOEHMS aTOMa yriepojaa B
OpPraHMYECKUX COCANHEHHUSX.

VYrnesonopoasl. IlpenenbHble (HaChILIEHHBIE) YIIIEBOAOPOIBI.

Mertan, 3TaH, IpornaH — NPOCTEUILNE NPEACTABUTENN IPEIEIbHbIX
yraeBo1opoaoB. CTpyKTypHble (OpPMYJIbl yII€BOJOPOAOB. [ OMOIOTHYECKHI Psifg
MPEEIBbHBIX YIIIEBOAOPOAOB. [ omonoru. dusnueckue u

XUMHUYECKHAE CBOMCTBA MpPEAENbHBIX YIIEBOAOPOAOB. Peakuuu ropeHuss Hu
3ameleHus. HaxoxaeHue B mpupojie NpeaesibHbIX yrieBoaopoaoB. [IpuMenenue
METaHa.

HenpenenbHble (HEHACBIILIEHHBIE) YIIIEBOJOPOAbl. DTUICHOBBIM

psAA  HENpENENbHBIX YIIIEBOAOPOJAOB. OTuieH. Pu3nyeckue M XUMHUYECKHE
cBoiicTBa aTMieHa. Peakuus npucoenunenus. KauecTBeHHbIE

peakuun Ha oTuwieH. Peakums nonumepusauuu. llommdtunen. Ilpumenenue
ATUJICHA.

AUETHIEHOBBIN Psil HENIPENEIbHBIX YIJIEBOAOPOIOB. ALIETUIICH.

CaoiicTBa aneruineHa. [IpumeHenue aneruieHa.

ITpousBoaHbIe yrieBoopo1oB. KpaTkuil 0030p opraHMueckux

COEIMHEHMI: OJHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJ), MHOTOATOMHBIE CIUPTHI
(3TUJIEHIIMKOIIb, TIUIEPUH), KAPOOHOBBIE KUCIIOTHI

(MypaBbHHasi, YKCYCHAs1), CIIOKHBIE 3(UPBI, )KUPBI, YTIEBOABI (TIIOK03a, caxapo3a,
Kpaxmal, 1IeJUTI0JI03a), aMUHOKUCIIOTHI, Oenku. Posb

OENKOB B OpraHu3Me.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
HOJIUMEpP, CTPYKTYpHOE 3BEHO, CTeNeHb nonuMmepusauuu. [lonuatunes,
HOJIMIIPONIUIIEH, TOJTMBUHUIXJIOPHI.

JdemoHncTpanuu:

Mopgenn MOJIEKyJl OpPraHMYECKMX COEIWHEHUH. [OopeHue yrieBomopoAaoB H
oOHapyXeHHe NpPOAYKTOB HMX TopeHusa. KadecTBeHHas peakuus Ha OSTUIIEH.
[Tomyuenue stunena. PacTBopeHue sTmioBoro cmnupra B Boje. PactBopeHue
rauuepuHa B Boje. IlomyueHue u cBoiicTBa yKCyCHOM KHMCHOThI. MccienoBanue
CBOMCTB JKHPOB: pPAacTBOPUMOCTb B BOJE€ M OPraHUYECKUX PaCTBOPUTEIISIX.
KadecTBeHHbIE peakiMy Ha IJIIOKO3y U Kpaxmai. O3HakomileHue ¢ oOpa3uamu
U3JIETUI U3 TOJIM3TUIIEHA, TIOJUITPONMIIEHA, TTOJIMBUHWIXJIOPUAA.

[IpakTudeckue paboOThl CrpyNImUpPOBaHbl B OJOKM — XUMHUYECKUE MPAKTUKYMBI,
KOTOpBIE CIIYXaT HE TOJIbKO CPEICTBOM 3aKPEIUIEHHWS YMEHHUWA W HaBBIKOB, HO
TaK)Ke M CPEACTBOM KOHTPOJIA 32 KaueCTBOM MX CHOPMUPOBAHHOCTH.



3. TemaTu4eckoe NIIaHUPOBaHUE:

7 Kkiacc
Ne i/ Pa3zaessl nporpammsli Kou-Bo yacos | KosmmuecrBo
NMPAKTHYECKUX
padoTt
1 Tema 1. IlepBoHauanbHbIE XUMUYECKUE 19
HNOHATHUS
2 Tema 2 Kucnopon 5 1
3 Tema 3. Bogopon 3 1
4 Tema 4. PactBopsl. Boga 3 1
Peseps 4
Bceero 34
8 kiace
Ne Paznesnibl nporpamMmbi KosunvectBo | KosmmuectBo | KosimuecTBo
n/n 4acoB KOHTPOJIbHBIX | IPAKTHYECKHUX
padoTt padort
| OcHoBubie nousTUs xumuu | 54 (51 +3 5 6
(YpOoBEHb aTOMHO — yaca
MOJIEKYJISIPHBIX PE3EPBHOTO
peACTaBICHUM ) BPEMEHH)
2 [lepuoanueckuii 3aK0H U 7 - -
MEPUOIUYECKAS] CUCTEMA
XUMUYECKUX 3JIEMEHTOB
J.1. Menneneena.
Crpoenue atoma
3 CtpoeHue BelecTna. 7 1 -
XUMHUYECKas CBA3b
UTOTO 68 6 6
9 kJacc
Ne ni/n | Pa3zesibl mporpaMmasl KosmuyecrBo | Kosmnyecrso KoinuyecrBo




JacoB KOHTPOJbHBIX | MPAKTUYECKUX
pador pador

1 MHoroo6pa3sue 17 2 2

XUMHUYECKUX PEaKIUN
2 MHuoroo0pasue Bemiects | 43 3 5
3 Kpartkuii 0630p 8 1

BaKHEUIIINX

OpraHUYECKHUX BEIECTB
UTOTO 68 6 7

Cnucok 1umepamypol 014 y4auiuxcs:
Y4eOHUKH:

1. Pymutuc TI'.E. Xumus:

8 xim.: yueO.

Uit 001eoopa3oBar.

VYupexneunii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

2. Pymutuc TI'.E. Xumus:

9 xim: yueo.

Uit 001Ieo0pa3oBar.

VYupexnenuii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.
3. ['apa H.H. Xumus: 3agaunuk ¢ «moMomHukom»: 8-9 kiaccel / H.H.
['apa. — M.: IIpocsemenue.

Paboume TeTpagu:

1. ["abpyceBa H.U. Xumus: pabouas tetpans: 8 k1. / H.U. I'aGpycesa. —

M.: IIpocselieHue.

2. ["abpycea H.U. Xumus: pabouas tetpans: 9 k. / H.W. I'aGpycesa. —

M.: IIpocBemienue.

Cnucok atumepamypbut 011 ne0az0208:

1. Pymsutuc TI'.E. Xumwus:

8 KIL:

yueb. s oOiieoOpa3oBar.

Yupexnaenuii / I'.E. Pynzutuc, ®.I'. ®enpaman. — M.: [IpocBemienue.

2. Xwumwus: 8 KJ1.: 9JIEKTPOHHOE MPHUIIOKECHUE K YUSOHUKY.
3. Pymutuc TI'.E. Xumus:

9 xim: yueo.

Uit 001eoopa3oBar.

VYupexnennii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

4. Xumwus: 9 Ki1.: 2I€KTPOHHOE MPUIIOKEHHE K YICOHUKY.

3. [Napa H.H. Xumus: 3amaunuk ¢ «mmoMomrHuKOM: 8-9 kiaccel / H.H.
['apa. — M.: IIpocsemienue.

6. Tapa H.H. Xumwus. Paboume mnporpammel. Ilpenmernas nunHus

yueonukoB [.E. Pym3utuca, ®.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.:

[Ipocsemnienue.




7. Papmeuxmit A.M. Xumus: nugaktudeckuii marepuan: 8-9 ki / A.M.
Paneuxunit. — M.: IIpocBenienue.

8. INapa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: IIpocBemienue.

9. I"apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: [IpocBemnienue.

10. boposckux T.A. Tectbl mo xumuu. IlepBoHavYaIbHBIE XMMHUYECKUE
nonsatuss. Kucinopon. Bomopoa. Bopa, pactBopel. OCHOBHBIE KJIacChl
HEOpraHudyecux coenuHeHmit: 8 ki.. kK y4eOnwky [.E. Pymsutuca, O®.I.
denxpamaHa «XuMud. 8 Kiacey». — M.: 3narenscTtBo «DKk3aMen», 2010.

11. bopoeckux T.A. Tectbl 1O XUMHUH. OIJIEKTPOIAUTHYECKAS
mucconuanus. Kucnopon u cepa. Azot u docdop. Yriepoa u kpemHuit. 9
kiacc: Kk yueOnuky I'.E. Pynsutuca, ®.I'. ®enpamana «Xumus. 9 kmaccey. —
M.: U3nateabcTBO «DK3aMeH», 2011.

Ilepeuens yugposvix unghopmayuonnvix pecypcoe Hnmepnema:

1 http://ege.yandex.ru/chemistry/

2 http://chem.reshuege.ru/

3 http://himege.ru/

4, http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
6

7

a

8.

http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiy
polniyyi spravochnik dlya podg/read online.html?page=3
http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
10.  www.olimpmgou.narod.ru.
11.  http://mirhim.ucoz.ru/index/khimija 8 3/0-41
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