MHUHHUCTEPCTBO NPOCBEHIEHUS POCCUMCKOM ®EJIEPALIMU

Komurer no o6pazoBanuio agMuHuCcTpanuu ropoga MypmaHncka
MynununaisHoe 010keTHOE 001eodpa3oBaTe/bHOE yupexaenue r. Mypmancka
«Cpennsisi 06meodpa3oBaTenbHast mKoJaa Ne 34»

PACCMOTPEHO cor HACPBAHO YTBEPKJIEHO
PykoBomurens MO 3am. up G}cropa no YBP ﬂupf:/x]ﬁ?u/rxoml
Boposckas C.M. Camosékas A.C. 'onosadena E.A.
ITpotoxon Ne 1 ot « 28» IIpotoxon Ne 1 ot «30» ITpuxa3 Ne 4T ot «01»
aBrycra 2023 r. asrycra 2023 r. CeHT0ps 2023 'r.

PABOYASA ITPOT'PAMMA

y4eOHOro npeamera « XuMHUs»

oA ooyuarwuxcsa 8-9 kiaccos

r. Mypmanck 2023



IHHOACHUTEJIBHASA 3AIIUCKA

Bkitan yueOHOro mpeamera « XMMUs» B JOCTHXKCHHE LIeJIeil OCHOBHOTO 0011ero 06pa3oBaHusi 00yCIOBICH BO MHOTOM
3HAYCHHUEM XMMHUYCCKOW HAyKH B MO3HAHWH 3aKOHOB MPHUPOJBI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIICCTBA U CO3IAaHUU
HOBOI1 6236 MaTEPUATBHOMN KYJIbTYPBL

XuMus KaK JIIEMEHT CHCTEMBI CCTECTBEHHBIX HAYK PACIPOCTPaHMIA CBOE BIMSHHEC HAa BCE OOJACTH YEIOBEYECKOIO
CYLIECTBOBAHMS, 33jajla HOBOC BHJCHHE MHpA, CTajld HEOTHEMIIEMBIM KOMIIOHCHTOM MHPOBOM KYJIBTYPHI, HEOOXOAUMBIM
YCIIOBHEM JKH3HH OOLIECTBA: 3HAHHE XHMHH CIY)KHT OCHOBOH il (DOPMHPOBAHHS MHPOBO33DEHHsI HENOBEKa, €ro
OpEJCTaBICHHA O MAaTepUaJbHOM EIMHCTBE MHpA; BAXHYH POJIb HIPAIOT (OPMHUPYEMble XHMHEH MpEACTaBICHHS O
B3aMMOMPEBPAIICHAAX JHEPIHH U 00 DBOJIONMM BEIISCTB B MPHUPOJC; COBPEMCHHAS XHMHs HAMpPaBiIeHa Ha pEIICHHE
rIo0aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHs YETIOBEYESCTBA — CHIPHEBOM, YHEPTETHYCCKOM, MHUIIEBOH M IKOJOTHYSCKON
6e3omacHoCTH, MPoOJIEM 3IPaBOOXPaHEHUS.

B ycrmoBusx BO3pacTaroIIEro 3HAYCHWS XMMHHU B JKH3HH OOIIECTBA CYLIECTBCHHO MOBBICHIACH POJIb XUMHYESCKOTO
obpasoBanmsi. B IUlaHe conmanuM3amUy OHO SIBISCTCS OJHAM W3 YCIOBHH (DOPMHUPOBAHHS HHTEIUICKTA JHYHOCTH U
TapMOHHUYHOTO €€ Pa3BUTHSL.

COBpEMCHHOMY 4ENIOBEKY XHMHYECKAC 3HAHWS HEOOXOIMMBI U HPHOOPETEHUsI OOIIEKYIbTYPHOTO YPOBHS,
MO3BOJISIIOILETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO YYacTBOBATH B MHOTrOOOpa3HOW JKM3HU OOILECTBa, IS
OCO3HAHUS BAKHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U 3I0POBBIO APYTHX, K OKPYXKalolIe# MpHPOAHOi cpere,
JJIA TPAMOTHOT'O MOBEACHUA ITPU UCIIOJIB30BAHUU PA3JIMYHbIX MaTCPUATIOB 1 XUMHUYCCKUX BECIIECTB B HOBCGﬂHeBHOﬁ JKHU3HU.

Xumudeckoe 06pa3oBaHHe B OCHOBHOH IIKOJIE SIBISCTCS 0a30BBIM MO OTHOIICHUIO K CHCTEME OOIIEr0 XMMHUYECKOTO
ob6pasoBanusi. [109TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEajn3yeT MPUCYIIHE OOIeMy XHMUYECKOMY 00pa30BaHHUIO
KIIIOUEBBIC IIEHHOCTH, KOTOPBIE OTPaXal0T TOCYHApCTBEHHBIC, OOLIECTBEHHBIC M WHAWBHAYAIbHBIC MOTPEOHOCTH. DTHM
ompezensieTcss CyIHOCTh o0mieil crparterri OOy4eHWs, BOCIHTAHWS M Pa3BUTHA OOYYAOIIMXCS CPEACTBAMH Yy4eGHOTO

npeameTa «XHAMUSIY.

PesysbTaThl 0cBOCHHS Kypca BbInyCKHUK Hay4YHTCH:
XUMHH ® XapaKTepH30BaThb OCHOBHBIE METOJbl MO3HAHMA: HAOIIOJEHUE, M3MEPEHME,
9KCIIEPUMEHT;

CYHICCTBCHHBIC ITPU3HAKH,

«XUMHUYCCKas peaKkusi», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

aTOMHO-MOJIEKYJISIPHOI TeopHHy;
® pazNMYaTh XMMHUYECKHE U (PU3UUECKHE SIBJICHNS;
Ha3bIBaTh XUMHUECKUE ITIEMEHTHI;
OIPeJIeIISITh COCTAB BEIIECTB 10 UX (hopMyIaMm;
OTIpPEJIeNIATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COCMHEHISIX;
OTIpEJIeNIATh TUIT XUMHUYECKUX PeaKluii;
Ha3bIBaTh NIPU3HAKYU U YCIOBUS MPOTEKAHUS XUMHUYECKIX PEaKI[Hii;

IIPY BBINOJIHEHUH XUMUYECKOTO OIBITA;

® COCTaBJIATH (POPMYIIbI OMHAPHBIX COETUHEHHI;

® COCTaBJISTH yPaBHEHUS XUMHUUECKUX PEAKLIU;

e cobmronaTh npaBuiia 6e30MacHOi padoTHI TPH IPOBEICHUN ONBITOB;

® TI0JIB30BAThCS J1a00PAaTOPHBIM 000PYIOBAaHHUEM U TTOCYIOH;

®  BBIYHCIIATH OTHOCUTEIHHYIO MOJIEKYIAPHYIO M MOJIIPHYIO MacCHI BEIIECTB;
[ ]

Macce PeareHTOB WIHM NPOIYKTOB PeaKIny,

® OIINCBHIBATH CBOMCTBA TBEPABIX, KHUIKUX, ra3006pa3H1>Ix BCHICCTB, BBIACIIAA HX

® DACKpbIBaTb CMBIC]I OCHOBHBIX XHMHWYECKUX MOHATUH «aTomM», «MOJICKYyJIay,
«XHUMHAYECKHI QJIEMCHT», «HPOCTOC BEHICCTBO», «CJIOKHOC BCHICCTBO», «BAJCHTHOCTbH),

® DACKPBLIBATH CMBICII 3aKOHOB COXpPAaHCHUA MACChl BEUIECTB, IMTOCTOSIHCTBA COCTAaBA,

® BLIABJIATH IMPU3HAKHU, CBUACTCILCTBYIOIHUE O NPOTCKAHUN XAMHYCCKON peakunn

BBIYUCIIATH MACCOBYIO JIOJIF0 XHMHUYECKOTO JIEMEHTa 10 (hopMyJie COeTMHEHNS;
® BBIUHCIATH KOJMYECTBO, 00BEM WIIM MAcCy BEIIECTBAa MO KOJIMYECTBY, 00BEMY,




® XapakTepu3oBaTh (U3MYECKHE M XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB:
KHCJIOPOZa ¥ BOJIOPOAA;

e TOIy4aTh, COOMPATh KHUCIOPOJ B BOJOPOL;
pacIio3HaBaTh ONBITHBIM ITyTE€M Ira3000pa3HbIe BEIIECTBA: KHUCIOPO, BOJOPO;
PacKpBIBaTh CMBICI 3aKOHa ABOTapoO;
PacKpBIBaTh CMBICI HOHATHH «TeIIOBOH 3(h(heKT peakium», «MOIIPHBIH 00beM»;
XapaKTepU30BaTh (PU3NUCCKUE M XUMHUIECKHE CBOWCTBA BOIBI;
PacKpBIBaTh CMBICI IIOHSTHUS «PAacTBOPY;
BBIYHCIIATH MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MIPUTOTOBIISITH PAcCTBOPBL C OIpPEZIEICHHOH MaccoBOW J0Jed pacTBOPEHHOTO

BCIIIECTBA,

® Ha3bIBaTh COCAMHEHUS U3YUYECHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

® XapakTepu30BaTh (U3NYECKHE M XWMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUM, CONEH;

® ONpeAeNATh MPUHAAJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COeINHCHH;

® COCTaBIATH (POPMYIBI HEOPTAHUIECKUX COCTMHEHNN H3YICHHBIX KIIACCOB;

® TIPOBOAUTH OMBITHI, ITONTBEPKAAIONINE XHMHUYCCKAE CBOWCTBA HW3YYICHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® pacro3HaBaTh OMNBITHBIM IYTEM PACTBOPHI KUCIOT U INEJIOYEH MO M3MEHEHUIO
OKpAacKH UHIUKATOPA;

® XapaKTepHU30BaTh B3aMMOCBSI3b MEXK]Y KJIacCaMU HEOPTaHUYECKUX COSTMHEHUH;

e packpbiBaTh cMbich [lepuoguyeckoro 3akoHa J[.M1. Menneneesa;

® OOBACHATH (PU3MUYCCKHUI CMBICI aTOMHOTO (HOPSIIKOBOTO) HOMEpPa XHMHUYECKOrO
aJIeMeHTa, HOMEpPOB TPYIINEI U TIepHoa B iepuoamdeckoii cucreme [I.M1. Menneneena;

® OOBACHATH 3aKOHOMEPHOCTH W3MEHCHHUS CTPOCHUS aTOMOB, CBOMCTB AJIEMCHTOB B
TpeesiaX MaJIbIX TIEPHOAOB ¥ TIIaBHBIX ITOATPYIIIL;

® XapaKTepHU30BATh XMMHYCCKHE JIEMEHTHI (OT BOIOPOAA IO KaJbIlHs) HA OCHOBE
WX TIOJIOKEHUs B mepuoandeckoit cucreme J[.J1. MennemeeBa 1 0COOCHHOCTEH CTPOCHUS MX
aTOMOB;

® COCTaBJISTH CXEMBbI CTPOCHHS aToOMOB MEpPBBIX 20 37IEMEHTOB MEPUOTUYECKON
cucremsl J[.11. Menneneesa;

® pPAacKpbIBaTh CMBICH MOHITHIA: «XUMUYECKAs CBA3bY, «AJEKTPOOTPUIIATEILHOCTEY;

® XapaKTepU30BATh 3aBUCHUMOCTh (PU3MYCCKHX CBOWCTB BEHICCTB OT THIA
KPUCTaJUTHIECKOM PEIIeTKH;

® ONpeAeIATh BUA XUMHUIECKOH CBSI3M B HEOPTAHUUCSCKUX COCTHHEHISIX;

® M300pakaTh CXEMBI CTPOCHHS MOJICKYN BEIIECTB, OOpPA30BAaHHBIX PAa3HBIMH
BHIaMH XHUMHUYECKUX CBS3E;

® pacKphIBaTh CMBICH TOHATHH «HOH», «KATHOHY», «AHHUOHY», «IICKTPOIHUTHI,
HEDIIEKTPOJIUTBI»,  «IIEKTPONUTHYECCKAs  JTUCCOIMALUN»,  «OKHUCIHTEIb»,  «CTCIICHb
OKHUCJICHHUS» «BOCCTAHOBUTEIIbY, KOKUCICHUEY, «BOCCTAHOBIICHUEY;

® OMpEeAeNsITh CTeNEeHb OKUCIICHUS aTOMa JJIEMEHTa B COSTUHEHHH;

® pPAacCKpBIBaTh CMBICI TEOPUH IEKTPOIUTHUECKON TUCCOIMAIINY;

® COCTaBJIATh YPaBHEHHs SJEKTPOIMTUYECKON TUCCOLMAIMU KHCIIOT, IIEIO0YeH,
COJIeH;

® OOBJACHATH CYIIHOCTBH IpoOIecca SIEKTPOIUTHICCKON JUCCOMUANIMHA ¥ PEaKIHiA
HOHHOTO 0OMEHa;

® COCTaBJISATH MOJHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHHUS peakiiuu 0OMeHa;

® OIpeaeIsTh BO3MOXXHOCTP MIPOTEKAHUS PEaKIii HOHHOTO 0OMeHa;

® TMPOBOJUTH PEAKIHH, IOATBEPKAAIOIMINE KAYEeCTBCHHBIH COCTaB Pa3IMIHBIX
BEILICCTB;
OTIpEICIISATH OKUCIIUTEND U BOCCTAHOBHUTEIb;
COCTaBIISITh YPaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKITUH;
Ha3bIBaTh (aKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUIECKOUN pEaKInu;
KJIacCU(UITUPOBATH XMMHUYECKNE PEAKIINH 10 PA3IUYHBIM MPU3HAKAM;

® XapaKTepHU30BaTh B3aHMOCBSI3b MEXIY COCTaBOM, CTPOSHHEM M CBOWCTBAMH
HEMETAJLJIOB;

® T[POBOJUTH ONBITHl IO TONXYYCHUIO, COOMPAHUIO M H3YYCHUIO XUMHUYCCKUX
CBOWCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM IYTEM TIa3000pa3HbIC BEIISCTBA: YIJCKUCIBIA Tra3 U
aMMMaK;




® XapaKTepHU30BaTh B3aMMOCBSI3b MEXIy COCTaBOM, CTPOEHHEM U CBONCTBaMH
METaJlIOB,;

e Ha3pBaTh OpPraHWYECKHE BemecTBa MO HMX (opmyne: MeTaH, 3TaH, JITHIICH,
METaHOJI, STAHOJ, TJIMIEPUH, YKCYCHas KHCIIOTa, aMHHOYKCYCHas KHCIIOTa, CTeapHHOBas
KHCJIOTa, OJICMHOBAS KHCJIOTA, TIIIOK03a;

e OICHWBAaTh BIUSIHHE XHMHYECKOTO 3arps3HEHUS OKPYXXAromeH cpensl Ha
OpraHU3M YEJIOBEKa;

® TPaMOTHO O0PAaIIATHCS C BENICCTBAMH B MOBCEIHEBHOM KU3HU

® OMpeAemsiTh BO3MOXKHOCTh MPOTEKAHUS PEaKUUd HEKOTOPHIX MpeICcTaBUTENeH
OpraHMYECKUX BEIIECTB C KUCIOPOJOM, BOAOPOJIOM, METAIIIAMH, OCHOBAHUSIMU, TaJIOT€HAMH.

BBIyCKHUK MOJYYHT BO3MOKHOCTH HAYUYHTHCS

® @blIOBUCAMb U HPOBEPSIMb  IKCHEPUMEHMANbHO —2UNOMe3bl O  XUMUYECKUX
CBOLICMBAX Gewecms HA OCHOGe UX COCMABA U CMPOEHUs, Ux CHOCOOHOCMU 6CMYyNnamv 6
XumMuuecKkue peakyuu, 0 Xxapakmepe u npooyKmax pasnuyHblX XUMUYECKUX PeaKyuil;

®  Xapakmepuzoeamb  Geujecmea NO  COCMAGY, CMPOEHUI0 U  COUCMBAM,
VCMAHABIUBAMb  NPUYUHHO-CTIEOCMGEHHbLE C8S3U  MeHcOy OAHHbIMU XAPAKMEPUCTUKAMU
sewecmaa;

® cocmagnamb MOJEKYIAPHble U NOAHble UOHHbIE YPAGHEHUs NO COKPAUWEHHBIM
UOHHBIM YPABHEHUAM,

®  NPOCHO3UPOBAMb CNOCODHOCMb  GeWeCmead NPOAGIAMb OKUCIUMENbHbIE U
60CCMAHOBUMENbHBIE CBOUICMBA C YYEMOM CMeNneHell OKUCTIEHUsL INeMEHINO08, BXO0SUUX 6 €20
cocmas;

® cocmagnsame YPAGHEHUs. Peakyull, COOMEENCMEYIOUUX NOCLEI08aMeNbHOCIU
npespaweHuli HeOPeAHUYECKUX 6eUleCe PA3IUYHBIX KIACCO8;

® @blOBULAMb U NPOGEPAMb  IKCNEPUMEHMANbHO 2UNOME3bL O  Pe3Vibmamax
6030€licmeUst pA3IUYHBIX (PAKMOPO8 HA UIMEHEHUE CKOPOCIU XUMUYECKOU PeaKyull;

® ucnonv3ogamv  npuodpemeHHvie 3HAHUS Ol IKOJIOSUHECKU — 2PAMOMHO20
nosederus 8 oKpyscarouell cpeoe;

®  UCNONB308AMb NPUOOPEmEHHble KNIoYedble KOMNEeMEeHYuu npu  GbINOIHEHUU
NPOEKMO8 U y4eOHO-UCCIeO08AMENCKUX 3a0aY NO USVHEHUIO CBOUCMS, CROCOO08 NOTYYeHUs U
PACRO3HABANUS BEUWECTNE;

®  00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECTNBAX U XUMULECKUX NPOYECCax,

®  KpUMuuecKku OMHOCUMbC K NCEeBOOHAVHHOU UHGOpMayuu, Hedobpoco8ecmHOU
PeKname 8 cpeocmeax Maccogol UHpopmayuu;

® 0CO3HasamMb 3HAYEHUe MeOPEeMUYECKUX 3HAHUL N0 XUMUU OISl NPAKMUYECKOou
OesimeNbHOCMU Yel08eKd,;
€030a8amb MOOeIU U cxembl 0I5l peuleHUs: Y4eOHbIX U NO3HABAMENbHBIX 3A0ay, HOHUMAMb
HeoOX00uMocmy coONOeHUsI NPeONUCAHUL, NPedsiaeaeMblX 8 UHCTNPYKYUAX HO
UCRONIb308AHUIO TEKAPCME, CPeOCmE ObIMOBOU XUMULL.

Crnenuduxa nporpaMmmsl

Uzydenne mnpemmera «XuMus» B dYacTH (OPMHUPOBAHUS Yy OOydArOMIUXCS HAYIHOTO
MHUPOBO33PEHHSI, OCBOCHHUS OOIIEHAYUYHBIX METOJIOB (HAOII0ICHHEe, U3MEPEHUE, IKCTIEPUMEHT,
MOJICIIUPOBAHNE), OCBOCHHUS NPAKTHYECKOTOo NPHUMEHEHHs HAayYHBIX 3HAHMH OCHOBaHO Ha
MEXIPEeIMETHBIX CBA3IX ¢ mpeameramu: «buosorus», «[leorpadus», «Mcropusy,
«Jluteparypa», «Martematuka», «OCHOBBI O€30MACHOCTH KH3HEAEATEIHLHOCTHY, «Pycckuit
A3BIKY», «DPU3NKaY», «IKOJIOTHD».

B u3ydyeHun Kypca 3Ha4MTENbHAas POJIb OTBOAUTCS XMMHUYECKOMY HKCHEPHMEHTY:
MIPOBEACHUIO MPAKTHUECKUX U JTAOOPATOPHBIX PaboT, OMMUCAHUIO PE3YNIbTATOB YUYCHHIECKOTO
SKCICPUMEHTa, COOJIONECHUI0 HOPM U TpaBWI Oe30mMacHOi paboThl B  XUMHYECKON
1a00paTOPHH.

JIMYHOCTHBIE pe3yabTarhl:

INVIAHUPYEMBIE PE3YJIBTATBI

1) BocmMTaHWE POCCHHCKONW TPaXKTAHCKON HIACHTHYHOCTH: MATPUOTH3MA, yBakeHHs K OTedecTBy, MpOULIOE |
HacToslIIee MHOTOHAIIMOHATIBFHOTO Hapona Poccnn; oco3HaHWe CBOEH 3THUYECKOW MPUHAICKHOCTH, 3HAHNE UCTOPUH, S3BIKA,
KyJIBTYpBl CBOETO Hapoja, CBOETO Kpas, OCHOB KyJIBTYPHOTO HAacleAWs HapoAoB Poccum W dYenmoBe4YecTBa; YCBOCHHE
T'YMaHUCTUYECKHX, JEMOKPATHUECKMX U TPAAWIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHHCKOTO OOIIEeCTBa;
BOCIIUTaHHE YyBCTBAa OTBETCTBEHHOCTH U J01ra nepeq Poaunoii;

2) opMupoBaHHEe OTBETCTBEHHOI'O OTHOLICHHS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYyYaroIuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHMIO Ha OCHOBE MOTHMBAIMM K OOYYEHHIO M IO3HAHMIO, OCOZHAHHOMY BBIOOPY M IOCTPOECHUIO
JlanbHEHIeH NHIMBUIYaIbHON TpaeKTOpuu oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MHpe mpodeccuil ¥ mpodeccCHOHaIbHBIX




NPEIIOYTeHNH, ¢ YIE€TOM YCTOMYMBEIX NO3HABATENBHBIX MHTEPECOB, a TAaKXKe Ha OCHOBE (POPMHUPOBAHHUS YBaXKHTEIHHOTO
OTHOLIEHUS K TPYY, PA3BUTHS OBITA YYaCTHS B COLMAILHO 3HAYHMOM TPYAE;

3) bopmupoBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOILIECTBEHHON NPAaKTUKH, YYHUTHIBAIOIIETO COLHAIBHOE, KyJIBbTYPHOE, SI3BIKOBOE, IYXOBHOE MHOI000pa3ne COBPEMEHHOTO
MHDpa;

4) hopmHupOBaHHE OCO3HAHHOTO, YBAKHTEIBHOTO U IOOPOIKENATeIbHOTO OTHOIICHHS K OPYTOMY HYEIOBEKY, ero
MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, Bepe, IPaKJaHCKOW IMO3MIMH, K WCTOPUH, KYJIbTYpE, PEIUTHH, TPAIULIHAM,
A3bIKaM, LIEHHOCTSIM HapoaoB Poccuu M HapoJ0B MHUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAIIOT C JPYTUMHU JIIOABMH U
JOCTUTaTh B HEM B3aHMOIIOHUMAaHHUS;

5) ocBoeHHE COIMABHBIX HOPM, MPABKJI MOBEACHHUS, POJiei U (HOPM COLMATBHOW KU3HH B IPYIIAX U COOOLIECTBAX,
BKJIFOYAst B3POCIIbIE U COIIMAIBHBIE COOOIIECTBa;

6) pa3BuTHE MOPAIBLHOTO CO3HAHHS W KOMIIETCHTHOCTH B PCLICHHH MOPAIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO
BBIOOpa, (HOPMUPOBaHNE HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOI'O NOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOLICHHUS K
COOCTBEHHBIM MOCTYITKaM;

7) bopmupoBaHHEe KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIICHHH U COTPYAHHYECTBE CO CBEPCTHUKAMH, ICTHMH
CTapIIero M MIQJIIET0 BO3pacTa, B3pPOCIHBIMH B IIpolecce OOpa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-
HCCIIeIOBATENBCKOM, TBOPYESCKON U JPYTHX BHIOB NEATEILHOCTH;

8) hopMupoBaHHE MEHHOCTH 3OPOBOTO W 0OE€30MAaCHOTO 00pasa >KM3HH, YCBOECHWE TMPAaBWI WHIWBHIYAIBLHOTO M
KOJUICKTHBHOT'O O€301IaCHOTO TOBEJICHUSI B YPE3BBIYaHBIX CHTYAIMSX, YIPOXKAIOUIMX JXM3HU M 3J0POBBIO JIIOJEH, MPaBuII
MIOBE/ICHHS] Ha TPAHCIIOPTE U Ha I0POrax;

9) hopmMupOBaHHE OCHOB JKOJOTMYECKOH KYJIBTYPhI COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO
MBIILICHHS, Pa3BUTHE OMNbBITA YKOJOTMYECKH OPHEHTHPOBAHHON Pe(IEeKCMBHO-OIIGHOYHOW M MPAaKTUUECKOM JesATEeIbHOCTH B
JKHN3HCHHBIX CI/ITyaHI/IHX;

10) oco3HaHue 3HAYCHUS CEMBbU B JKU3HHM YEIOBEKa M OOIIECTBA, NPHHATHE LEHHOCTH CEMEHHOW IKH3HH,
YBaXXUTEJIBHOE ¥ 3200 TJIMBOEC OTHOLICHHE K WICHAM CBOCH CEMBH;

11) pa3BuTHE SCTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYIOXKECTBEHHOIO Haclenus HapolIoB Poccum u mmpa,
TBOPYECKOI ACSATEIFHOCTH ACTETHYECKOTO XapaKTepa.

MeTanpeaMeTHbIe pe3yIbTaThl:

1) yMeHHe CaMOCTOSITEIBHO OMPEIEIATh 1IN CBOCT0 00yUeHH s, CTABUTh U (GOPMYIHPOBATH IS ceOsi HOBBIC 3a/1aUH
B yu€0€ M M03HaBaTEeILHOH JIESITeIbHOCTH, pa3BUBaTh MOTUBBI M HHTEPECH CBOEH O3HABATEILHOM NEeITEIbHOCTH;

2) yMeHHE CaMOCTOSTENBHO IUIAHUPOBATH IIYTH JOCTIXKCHHUS e, B TOM YHCIe aJbTepHATHBHBIC, OCO3HAHHO
BbIOMpaTh HanboJee 3 (heKTHBHBIE CIOCOOBI pelIeHus! yueOHbIX M MO3HABATENIBHBIX 3a/1a4;

3) yMeHHEe COOTHOCHTH CBOM [CHUCTBHS C IUIAHUPYCMBIMH pPE3yJbTaTaMH, OCYIICCTBIATH KOHTPOJb CBOECH
JIeSITeTIbHOCTH B NpoLiecce AOCTIDKEHMS pe3ynbTaTa, ONpeNesIATh CIIOCOOBI NeHCTBUHM B paMKax IMpPEUIOKCHHBIX YCIOBUI U
TpeOOBaHUH, KOPPEKTUPOBATH CBOH ACHCTBHUS B COOTBETCTBHH C U3MEHSIOIIEICSA CUTYaIHEH;

4) ymMeHHne OlleHNBATh MIPABIIIBHOCTD BBITIOJIHEHHS Y4€OHOH 331a4n, COOCTBEHHbBIE BO3MOXKHOCTH €€ PEIICHHS;

5) BiageHre OCHOBaMH CaAMOKOHTPOJIS,, CAMOOLICHKH, NPUHATHS PELICHHH U OCYLIECTBICHHS OCO3HAHHOTO BBHIOOpA B
y4eOHOH 1 TI03HABATENHHON AEATEIBHOCTH;

6) yMeHue onpenensiTh TIOHSATHS, CO3/71aBaTh 0000m1eHNS, yCTaHaBJIMBAaTh aHaJIOTHH,
KJIacCHU(UIMPOBATh, CAMOCTOSTEIEHO BBHIOMpPATh OCHOBAHUS M KPUTEPHH JUIS KIACCU(HKAILMM, YCTAaHABIMBATh NPHYMHHO-
CIIEZICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKOE PacCyXICHHE, yMO3aKIIoueHHe (MHAYKTUBHOE, IEAYKTUBHOE U 10 AHAJIOTHH) U
JieNIaTh BBIBOJIBI;

7) yMeHue co31aBaTh, NPUMEHSTh U NPE0OPa30BbIBATh 3HAKKA U CUMBOJIBI, MOJIEITH M CXEMBI JJIsl pELIeHUs] Y4eOHBIX
MIO3HABATENIBHBIX 3a/1aY;

8) CMBICIIOBOE YUTEHHE;

9) yMeHHEe OpraHH30BBIBATh YYEOHOE COTPYIHHYECTBO M COBMECTHYIO ACATENBHOCTh C YYUTENEM M CBEPCTHHKAMU;
paboTaTh MHAMBUAYAJIbHO W B TPYIIE: HAaXOIUTh OOIIee peIlIeHHe M pa3peniath KOH(IMKTEI Ha OCHOBE COTJIACOBAHMS
MO3UIMH U y4éTa HHTEPECcOoB; (OPMYIHPOBATh, APr'yMEHTUPOBAThH U OTCTAMBAThH CBOE MHCHHE;

10) ymMeHHE OCO3HAHHO MCIIONB30BaTh PEUEBBIC CPEICTBA B COOTBETCTBHH C 331a4eii KOMMYHHKALIMH JUIS BHIPAXKCHUS
CBOMX YYBCTB, MBICJICH M MTOTPeOHOCTEH; MIIAHUPOBAHMS U PETYISIIINN CBOECH AEATEIBHOCTH; BIIaJJCHNE YCTHOW U MHUCbMEHHON
peubio, MOHOJIOTHYECKOH KOHTEKCTHOH pedbio;

11) popmupoBanne U pa3BUTHE KOMIETCHTHOCTH B O0JIACTH HCIOJIB30BaHHS MHPOPMAIIMOHHO -KOMMYHHKAITHOHHBIX
texHonorui (manee MKT— komnereHmn);

12) ¢opmupoBaHue ¥ pa3BUTHE 3KOIOTHYECKOTO MBIIUICHUS, yYMCHHE TPUMEHSTh €ro B [O3HABATENIHHOIM,
KOMMYHHKATHBHOM, COITMATIFHON TMPaKTHKE W MPO(PECCHOHATBHON OPUESHTAIIHH.

IIpeameTHbIe pe3yabTaThl:
1) bopmupoBaHie TEepBOHAYANBHBIX CHCTEMATH3UPOBAHHBIX MNPEICTABICHUHA O BELIECTBaX, MX MNPEBPaLICHHUAX H
NPaKTHYECKOM PUMEHEHUH; OBJIaJeHNE TOHATUIHHBIM allapaToM U CHMBOJINYECKUM SI3bIKOM XUMHH;



2) oco3HaHne OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOIO €CTECTBO3HAHMS,
XHMHYECKHX NPEBPalIeHHI HEOPraHWYECKHX M OPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHMX SBJICHHI JXMBOH M HEXHBOM
IPHUPOJB; YIITyOJIeHNe IPEICTaBIeHHH 0 MaTepHalbHOM SIMHCTBE MUPA;

3) oBnameHre OCHOBaMH XHMHYECKOM IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBAaTh M OOBEKTHBHO OLCHHBATH
JKU3HCHHBIE CHUTYallMH, CBS3aHHBIE C XHMMHCH, HaBBIKAMH OC30IAaCHOrO OOpalleHHs C BELIECTBAMH, HCIOJIB3YCeMBIMH B
HOBCEIHEBHOM KU3HH; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJOTHYECKH 0€30I1acHOE IMOBEACHHE B LIENSAX COXPAHECHHS
3JI0POBBSI U OKPY’KaIOILEH Cpeabl;

4) popmupoBaHHE YMEHHIl yCTAHABIMBATH CBSA3M MEXIY DPEaJbHO HAOIIOIACMBIMH XMMHYCCKHMH SIBICHUSMH H
MpoLECCaMH, TPOUCXOSIIMMU B MUKPOMHUpE, OOBSICHATH NPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHMOCTh MX CBOWCTB OT
COCTaBa M CTPOCHHS, & TAK)KE 3aBUCUMOCTh IPUMEHEHNS! BELIECTB OT X CBOWCTB;

5) mpuoOpeTeHre OMbITa HCMOJB30BAaHHS PA3NUYHBIX METONOB HW3YYCHHS BCLICCTB: HAOMIONCHUS 3a UX
NPEBPAICHUSAMH TIPH  INPOBEJICHUU HECJIOKHBIX XHMHYECKHX OKCIIEPUMEHTOB C HCIIOJIb30BaHHWEM JIabopaTopHOTO
000pyI0BaHUS B IPHOOPOB;

6) bopmupoBaHHE NPEIACTABICHHNA O 3HAYCHHH XUMHYECKOH HAYKM B PCIICHAM COBPEMEHHBIX JKOJOTHYECKHX
npo6ieM, B TOM YHCIIE B IPEIOTBPAILCHAN TEXHOTCHHBIX M 9KOJIOIHYECKHX KaTtacTpod.

071 cenvix u c1adosuOAUX 00YUaArOWUxCcs:
- BIIQJICHHE MPABIJIAMH 3aITUCH XHMHICCKUX (POPMYII C HCIIOTIB30BAaHUEM pebe(hHO-TOUCTHON CHCTEMBI 0003HAYCHUI
JI. bpaiins;
07151 0OYHAIOWUXCS C OSPAHUYEHHBIMU 803MOICHOCHAMU 300POBbAL:
- BJIQJICHHUC OCHOBHBIMU JIOCTYITHBIMH METOaMHU HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBbIMU B XUMHH.



COJEPXAHUE YYEBHOI'O IPEJIMETA
8 KUIACC

Hepeouauaﬂbuble XumuuecKue nonamus
Hpez[MeT xuMuH. Poiab XMMHH B XKM3HU 4denoBeka. Tema u BemiecTBa. @U3MUECKUE CBONCTBA BEIICCTB. ArperaTHoe

cocTosiHUE BeliecTB. [IoHsATHEe 0 METOJaX MO3HAHUA B XUMHUH. XUMUS B CUCTeMe Hayk. UucThie BemecTBa u cMecu. CrocoOsl
paszeneHus cMecei.

ATOMBI B MOJIEKYJIbl. XUMHYECKUE 3eMEeHThl. CUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB. [IpOCThIe U CII0KHbBIE BEIIECTBA.
ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAs MOJIEKYJspHAs Macca. MaccoBas JOJsS XUMHYECKOTO JJIEMEHTa B
COC/IMHEHUH.

Ou3nyecKue U XUMHUCCKUC SBICHUS. XHUMHUYCCKas peakius W e MPHU3HAKH. 3aKOH COXPAaHCHHS MacChl BEIICCTB.
Xumnueckue ypaBHeHus. Kiaccubukaiys XUMAYECKUX PEaKIUid (COCTMHCHNS, Pa3I0KCHHUS, 3aMCIIICHHS, OOMCHA).

XuMHYIECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOU MOCY/I0H, ¢ MpaBuiaMu paboThl B IaDOpaTopuu U mpuéMamu
obpaieHusi ¢ 1a00paTOpPHBIM 00OPYJOBAaHHEM; HM3yYCHHE M OMUCAaHHE (U3MYECKUX CBOWCTB OOPA3OB HEOPraHMYECKUX
BEILECTB; HaO0IeHNe (u3nUeckuX (IUIABJICHHE BOCKA, TasiHUE JIbJla, PACTHPAHUE caxapa B CTYIKE, KUIICHUE U KOHACHCAIUS
BOJbI) U XUMHYECKUX (TOPEHUE CBEUYH, MPOKAJIMBAHHE MEJHOM MPOBOJIOKH, B3aHMMOJCHCTBHE Mea C KHCJIOTOH) SIBICHHH,
HAOJIFOICHUEC W ONHCAHHWE MPU3HAKOB MPOTCKAHHS XHUMHUYCCKHX PEakiuil (pa3sioKeHHE caxapa, B3aUMOJICHCTBHE CEpPHOM
KUCIIOTBI C XJIOPHJIOM Oapusi, pasnoxenue ruapokcuaa menu(Il) npu HarpeBaHuy, B3aMMOJICHCTBHE JKelle3a C PaCTBOPOM COJIH
meau(Il)); u3yueHue crocoOOB pasienieHHss cMecedl (C MOMOINBI0 MarHuTa, (GUIBTPOBAHHE, BBHINAPUBAHHE, TUCTUIUIAIUSA,
xpomarorpadus), MPOBEICHUE OYMUCTKH IOBAPCHHOU COJIM; HAOJIOJACHHEC W ONUCAHHE PE3yJbTATOB IPOBEICHHS OIIBITA,

WTIOCTPUPYIOIICTO 3aKOH COXPAHCHU MACCHI; CO31aHNC MO,HCJIeﬁ MOJICKYJI (IHapOCTep)KHeBLIX).

Basicneiimue npedcmagsumenu neopzanuueckux eujecme
Bo3myx — cmech raszoB. Cocrae Bo3ayxa. Kuciopoa — ameMeHT u mpocToe BemnecTBo. HaxoxaeHue Kucioposaa B

npupoje, Guznueckue U Xxummudeckue cBoiicta (peakiuu ropenus). Oxcupl. [Ipumenenne kucinopoaa. CrocoObl moaydeHus
KHCIIOpPO/Ia B JIab0opaTopur U NpOMbINUIEHHOCTH. KpyroBopot kuciopona B npupoje. O30H — amaoTporiHas Mo quduKaims
KHCIIOPOJIA.

TemsioBoi 3PPEeKT XUMHUUECKONH pEaKHH, TEPMOXUMHUYECKHE YPaBHEHHs, IK30- M JHAOTEPMHUUYECKHE PEaKIIUH.
TorumBo: yroib U MeTaH. 3arps3HeHNE BO3/1yXa, YCUIICHHE ApHUKOBOTO 3 (deKTa, pa3pyleHrne 030HOBOIO CIIOSI.

Bomopon — oanemeHT M mpoctoe BemiecTBO. HaxokaeHue Bojopona B mpupoje, (U3MYECKHE W XUMHUYECKHE
CBOWCTBa, MPUMEHEHUE, CITOCOOBI MoydeHus. KUCIOThI U COH.

KonnuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MousipHbld 00b€M Ta3oB. Pacué€rel 1o
XUMHUYECKUM YPABHEHHUSM.

dusnveckue CBOUCTBAa BOJbI. Boja kak pacTBopuTeib. PacTBopbl. HachlleHHbIE ¥ HEHACHIIEHHBIE PACTBOPBI.
PacTBopuMOCTh BelecTB B BojJe. MaccoBast J0Jisl BEHIECTBA B pacTBOpe. XMMHUueckue cBoiictBa Bonbl. OcHoBaHus. Poib
PacTBOPOB B MPHUPOJIE U B KU3HHU YeoBeka. KpyroBopot BoAbI B ipupoie. 3arps3HeHue MPUPOAHBIX BoJl. OXpaHa M OYHCTKA
MIPUPOJHBIX BOJ.

Knaccudukarmus Heopranmueckux coenuHennii. Okcunapl. Kiaccudukanns okcumoB: coseobpasyromue (OCHOBHBIE,
KHCIIOTHBIE, aM(pOTepHbIe) U HecoseoOpasyromume. HoMeHKIaTypa OKCHIOB (MeXAyHApOAHAS U TpUBHAIbHAS). Duzndyeckue u
XHUMHYECKHE CBOWCTBA OKCUIOB. [loydeHrne OKCHIOB.

OcuoBanus. Kiaccudukanus ocHOBaHWIA: INENOYM W HEPACTBOPUMBIC OCHOBaHHS. HOMEHKIATypa OCHOBaHUI

(MexxnyHapoaHas U TpUBHANbHAs). PU3NUeCKre M XUMAYECKHE CBOWCTBA OCHOBaHMH. [loryueHe OCHOBaHUIA.



Kucnorel. Kimaccupukammst kucior. HomeHknarypa KucinoT (MEXIyHapoIHas W TpUBHANbHAs). Du3MUECKWe H
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MetaiioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkmatypa cojieii (MeXIyHapomgHas W TpHBHaJIbHAs). DM3MUECKHE W XUMHUYECKHE CBOHCTBAa COJCH.
Ilonyuenue coneil.

I'eneTHueckast CBS3b MEXy KJIaCCAMU HEOPTaHUYECKUX COETUHEHUI.

XUMHYECKUH IKCTIEPUMEHT: KaYeCTBEHHOE OMPE/ICIICHHE COIEPKaHMUs KHCIOpOo/a B BO3IyXe; MOJIyYeHne, COOMpaHue,
pacrio3HaBaHWe W M3YYEHHE CBOWCTB KHCJIOpOJa; HAOJIOAECHHE B3aWMOJACHCTBUS BELIECTB C KHUCIOPOJOM U YCIOBHSA
BO3HUKHOBEHHSI M IIPEKpAIlEeHHUss TopeHHs (IoXkapa); O3HaKOMIICHHE C OOpa3laMd OKCHJOB M OIMCaHHE HX CBOWCTB;
MOJy4eHre, cOOMpaHue, paclo3HaBaHNE M HM3YYEHHE CBOMCTB Bogopoja (TOpeHHe); B3aMMOACHCTBHE BOIOPOJAA C OKCHIOM
Menn(11) (BO3MOXHO UCIIONIB30BaHUE BHICOMATEPHAIOB); HaOIIONeHHEe OO0pasloB BEMmIECTB KOJIHMYSCTBOM | MOJIB;
HCCIIeIOBaHHE OCOOEHHOCTEH pAacTBOPEHHS BEMIECTB C pasiIMYHONW pPacTBOPHMOCTHIO; IIPHTOTOBIICHHE pPACTBOPOB C
oTpeneNéHHON MacCcOBOHM Joyell pacTBOPEHHOTO BEIIECTBA; B3aMMOJACHCTBHE BOABI C METAaUIaMH (HATPUEM M KaJIbIIHEM)
(BO3MOXKHO HCHONB30BAaHHE BUAECOMATEPUANIOB); ONpPEJEIEHHE PACTBOPOB KUCIOT U IIEIOYeH C NMOMOIIBIO HHIUKATOPOB;
Uccle/IoBaHue 00pa3loB HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB; HAOJIONCHHE W3MEHEHMs] OKpAacKW WHIUKATOPOB B
pacTBOpax KHCJIOT U IIenoded; m3yueHHe B3auMonaehcTBHs okcupa Memu(Il) ¢ pactBopom cepHOIl KHCIOTBI, KHCIOT C
MeTaJUlaMH, peakiuil HeWTpaau3aluu; MOJydeHHe HEPAaCTBOPHUMBIX OCHOBAaHHH, BBITECHEHHE OJHOTO MeETaula JPYTUM U3
pacTBOpa COJIM; pELICHHE IKCIIEPUMEHTAIIBHBIX 3a7ad 0 TeMe «BakHel1e Ki1acchl HEOPTaHUUECKUX COSTUHEHUID.

Ilepuoouueckuii 3axkon u Ilepuoduueckan cucmema xumuueckux znemenmos /l. U. Menoeneesa. Cmpoenue
amomos. Xumuueckasn c6a3b. OKUCIUMENbHO-60CCMAHOBUMENIbHBLE PEAKUUU.

[lepBble MOMBITKA KJIACCH(HUKANN XHMAYIECKUX dIIEMEHTOB. [I0HATHE O IpymIiaX CXOTHBIX 3JICMEHTOB (IIETOYHBIE U
IIEOYHO3EMETIbHBIE METaJUIbl, TajJOTreHbl, MHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHIBI H
TUAPOKCHUJBI.

Ilepnoauueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snementoB J[. . MengeneeBa. Kopotkonepuoanas u
JurHHOTIeproaHast (opmer Ilepuoamaeckoi cucteMbl XuMmudecknx sieMeHToB JI. 1. MenpeneeBa. [lepwoabl W rpymnmsl.
Du3nYecKuil CMBICI MOPAJKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIHI IJIEMEHTA.

Crpoerne aromoB. CocTaB aTOMHBEIX sifep. M3otombl. DnekTpoHEl. CTpOEHHE JIIEKTPOHHBIX O0OJIOYEK aTOMOB
nepBbix 20 xumuueckux snemeHToB [lepuoguueckoit cucremsl J. Y. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JEMEHTA
1o ero noJioxkeHuto B I[lepuoauueckoii cucreme J1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs pajnyca aTOMOB XHMHUYECKHX DJIEMEHTOB, METAUIMUECKUX M HEMETaUTHYeCKuX
CBOWCTB TIO TpymnmnaM u nepuogaM. 3HadeHue Ilepnonudeckoro 3akoHa u Ileprnonuueckoil CHCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HAyKU U nipakTuku. 1. 1. MenneneeB — y4€Hbll U TpaKJaHUH.

Xumudeckass cBsi3b. KoBaneHTHas (MONSApHAS W HEMONSPHAs) CBs3b. OIEKTPOOTPHIATSIBHOCTh XHMHYECKUX
37eMeHTOB. MloHHAas CBS3b.

Crenenp okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoliecchl OKUCIEHHS M BOCCTAHOBJICHMSI.
OKuCIUTENN U BOCCTAHOBUTEIH.

XUMHIUYECKUI SKCIEPUMEHT: M3ydeHHEe OOpa3IloB BEMIECTB METAUIOB W HEMETAJUIOB; B3aMMOJACHCTBHE THIPOKCHIA
IIMHKa C pacTBOpaMH KHCJIOT W IIeJIoYeli; IPOBEACHHE OMNBITOB, WIUIIOCTPUPYIOMINX HPUMEPHl  OKHCIHTEIHHO-

BOCCTAaHOBUTENBHBIX PEAKINi (TOPEHNE, PEaKIINU Pa3I0KECHNS, COeTNHEHNS ).



9 KJIACC
Bewiecmeo u xumuueckan peakyus
Ilepuonuueckuii 3axoH. Ilepuonndeckas cucrema xumudeckux anementoB [I. M. MenneneeBa. CTpoeHHE aTOMOB.

3aKOHOMEPHOCTH B M3MEHEHNUN CBOHCTB XUMHUYECKHUX AJIEMEHTOB IEPBBIX TPEX MEPHUOIOB, KANHs, KATBIUSI M UX COSANHCHUN B
COOTBETCTBHH C TIOJIOKEHUEM AJIEMEHTOB B [leproandeckoii cucteMe U CTPOSHHEM X aTOMOB.

CrpoeHne BemecTBa: BUABI XUMHUYECKON CBSI3U. THIBI KPUCTANTHYECKUX PEHIETOK, 3aBHCHMOCTh CBOICTB BEIIECTBA
OT THITa KPUCTATMYECKON PEIIETKY M BUIa XUMHICCKOH CBS3M.

Knaccudukaimus ¥ HOMEHKJIATypa HEOPraHWYECKHX BEIICCTB (MEXKAyHApOIHAs W TPUBHAIbHAS). XUMHYCCKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUUHBIM KJ1accaM HEOPTaHMUYECKUX COCTUHEHUH, FTeHETHUECKasl CBSI3b HEOPTaHUUECKUX
BEILICCTB.

Knaccuukaruss XMMHUUECKUX PEaKIMi M0 pa3IMYHBIM MpU3HAKaM (TI0 YHCITYy U COCTaBY YYaCTBYIONIHX B PEaKIMH
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, M0 W3MEHCHHIO CTEIICHEH OKWCICHHS XUMUYECKHX HIIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTanu3aTopa). DK30- U SJHIOTEPMUIECKHE PEaKIiH, TEPMOXUMUICCKUE YPABHECHUS.

[onatne o ckopocTH XUMHYecKoil peaknmu. [loHsTHE 00 OOpPaTHMBIX M HEOOPATHUMBIX XHMHYECKUX PEAKIHAX.
[lonATHE O TOMOTEHHBIX M TETEPOTEHHBIX peakuusaX. [lowamue o Xxumuyeckom pasHogecuu. Daxmopwvl, enuswwue Ha
CKOPOCMb XUMUUECKOU PeaKyuu U NON0AHCEHUE XUMUYECKO20 PABHOBECUSL.

OKUCTUTENHHO-BOCCTAHOBUTENbHBIC PEAKIIMK, 3JIEKTPOHHBIN OanaHC OKHCIHUTENbHO-BOCCTAHOBUTENILHON peakiuu.
CocraBieHne ypaBHEHUH OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX PEAKINI ¢ UCIIOJIF30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopus SIIEKTPOIUTHYSCKOW AUCCOUMAIMH. OIEKTPOIHUTHI M HEINIEKTPONUTH. KaTWoHBI, aHMOHBL. MexaHu3M
JIICCOIIMAITIH BEUIECTB C Pa3IMYHBIMH BUIAMH XUMHUUECKOH cBs3u. CTeneHb qucconuanni. CHIbHBIC U clIa0ble SIIEKTPOIHTHL

Peakmun moHHOrO OOMEHa. YCIOBHS TMPOTEKAHUS pEaKIii MOHHOTO OOMEHA, IMONHBIE W COKpAIIEHHBIE MOHHBIC
ypaBHeHHS peaknuii. CBOWCTBa KUCIOT, OCHOBAHUHA U COJEH B CBETE MPEICTABICHUHA 00 AIIEKTPOIUTHYSCKON AUCCOIUAIIHH.
KauecTBeHHbIe peakiiuu Ha HOHBL. [louamue o cudpoause conell.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJENSIMU KPHUCTAUTHYECKUX PEIETOK HEOPTaHMYECKUX BEIECTB —
METa/UIOB M HeMeTa/uioB (rpadura U aamasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATPHS); UCCIACIOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH pEakiMi OT BO3JACHCTBUS DPA3IUYHBIX (PAKTOPOB; HCCICIOBAHHE 3JCKTPOMPOBOIHOCTH PACTBOPOB BEIIECTR,
mporiecca AUCCOUHMAIMH KHCIIOT, IIeIoYeH U cojleld (BO3MOXKHO HCIIONE30BAaHHE BHICOMATEPHANIOB); MPOBEACHHE OMBITOB,
WLTIOCTPUPYIOMIUX MPH3HAKN MPOTEKaHUS peakluii HOHHOro oOMeHa (0Opa3oBaHME OcajKa, BBIICICHHE ra3a, 00pa3oBaHHE
BOJIBI); OIBITOB, MIUTFOCTPHUPYIOUINX MPUMEPHI OKHUCIUTEIEHO-BOCCTAHOBHTEEHBIX PEaKIUid (TOPeHUE, PEaKIUy Pa3IokKeHHUs,
COCIMHEHUS); pPAacHO3HABaHHUE HEOPTaHMYSCKUX BEIIECTB C IMOMOIIBI0 KAYEeCTBCHHBIX pEAaKIWid Ha WOHBI, peIICHUC

OKCICPUMCHTAJIBHBIX 3aJiay.

Hememannwt u ux coeounenusn
OOm1ast xapaKTepUCTHKA TaoTeHOB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTEeHN okuciIeHus1. CTpoeHne U

(u3nueckre CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha TpHUMeEpe Xjopa (B3amMOCHCTBHE C
MeTaJUlaMH, HEMEeTaJUIaMHy, IeTo9aMi). XI0poBogopos. ConsHast KHCIIOTa, XUMUYECKHE CBOMCTBA, OITy4YEeHHE, IPUMECHEHHE.
JelicTBre XJI0pa U XJIOPOBOJIOPO/Ia HA OPTaHM3M UelloBeKa. BaxkHel e XJIopuabl M UX HaXOXKIEHUE B IPUPO/IE.

O6mast xapaktepuctuka s31eMeHTOB VLA.-rpynmsl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBbIE CTEICHH
OKHCJIEHHUS.

CrpoeHre W (U3NYECKUE CBOWCTBA IPOCTBIX BEIIECTB — KHUCIOPOJAa M CEphl. AJUIOTPOIHBIC MOIUPUKAINA

KHUCJI0pOoaa U CEPbI. XuMHYECKHE CBOMCTBA CCpHhI. CepOBonopozx, CTpOCHUC, (I)I/ISI/I‘ICCKI/IG U XMMHUYECKHE CBOMCTBA. OKCI/IIH:I



ceppl KaK TPEICTaBUTENN KHCIOTHBIX OKcuaoB. CepHas KucioTa, (pU3MUecKWe M XUMHUYECKHe CBOWCTBa (0Omme Kak
MPEACTAaBUTENS Kiacca KUCIOT U Cenu(puIecKkne). XUMHYECKHE PEeaKiHy, JISKAIline B OCHOBE IMPOMBIIUICHHOTO CIIoco0a
MOJNy4eHus1 cepHOU KUCHOTHL. [IpuMenenne. Conn cepHOW KHCIOTH, KadeCTBEHHAs peakiusd Ha cynbdar-uoH. Haxoxnenne
Cephl U €€ COeTUHEHUI B IpHpoae. XUMHUIECKOe 3arpsA3HEHNE OKPYKAIOMIEH cpelbl COeTNHEHUSAMH CephI (KACIOTHBIEC TOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAICHHS.

OOmiast xapakTepucTHUKa 37eMeHTOB VA-rpymbsl. OcoOEHHOCTHM CTpPOSHWSI aTOMOB, XapaKTEPHbBIE CTENEHH
OKHCJICHHS.

A3o0T, pacnpocTpaHeHue B npupojie, pU3HnYeckue n XMMUUECKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMHAK,
ero (Qu3myecKkne W XWMHYECKHE CBOMCTBA, TMONXydeHHEe W npuMeHeHue. Conmn aMMOHHA, MX (HU3UYECKHE M XMMHUYECKHE
CBOICTBa, TpUMeHeHHe. KadecTBeHHas peakius Ha HOHBI aMMOHHSA. A30THAas KHCIOTa, e TOJydeHHe, (QU3MUecKue u
XIMHWYECKHE CBOHCTBa (00IIMe Kak HpeAcTaBUTEN Kiacca KUCIOT M crnenndudeckne). Vcrmons3oBaHne HATPATOB U COJeit
aMMOHHUS B KadecTBE MHHEPANBHBIX ynoOpeHuil. XWMHYecKoe 3arps3HeHHE OKpY)Kalomled cpeapl COCIMHEHUSAMH a30Ta
(KMCIIOTHBIE IO, 3arPsI3HEHNE BO3yXa, IOYBBI M BOJOEMOB).

dochop, amrorponnsie Momubukanuu ¢Gochopa, usmyeckre U xummuueckue cpoiictBa. Okcupa docdopa™) u
¢docdopHas kucioTa, GU3NIECKUe U XUMHYECKUE CBOICTBa, notyueHue. Vcnons3oBanue hocharoB B kKauecTBE MHUHEPAIBHBIX
yInoOpeHui.

OOmrast xapakTtepuctuka d31eMeHTOB [ YA-rpynmel. OcCoOCHHOCTH CTpPOSHHS aTOMOB, XapaKTepPHBIC CTEIeHU
OKHCTICHHSL.

VYraepon, amioOTpOmHBIE MOAW(GHUKAINH, PACIpPOCTpaHCHHWE B MpHUPOIAe, (uU3WUYecKkwe W XUMHYECKHE CBOMCTBA.
Ancopbmus. Kpyrosopot yriepona B mpupone. OKCHIBI yrieponaa, X (u3HYecKHe W XHMMHUYECKHE CBOMCTBA, NEiCTBHE Ha
JKMBBIE OPTraHU3MBI, MTOJy4E€HHE ¥ IIPUMEHEHHE. DKOJIOTHYECKHEe TIPOOIeMBbl, CBSI3aHHbIe ¢ OKcuaoM yraepoaa(lV); rumoresa
MI00ANBHOTO MOTEIUICHUST KJIMMaTa;, MapHUKOBBIA 3 ¢eKT. YTroibpHas KUCIOTa U €€ COold, UX (U3NYCCKUE U XUMHUUCCKUE
CBOMCTBa, TOJydyeHHe W npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-uoHbl. lcmonb3oBaHue KapOOHAToB B OBITY,
MeIHITIHE, IPOMBIIUICHHOCTH U CETECKOM XO035HCTBE.

[lepBoHavanbHBIE TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCOMHEHHUSAX yriepoja (MeTaH, 3TaH, ITHJICH,
alleTWICH, 3TAaHOJ, TIUICPUH, YKCYCHas KHUcIoTa). Mx cocmas u xumuyeckoe cmpoerue. [1oHITHE 0 OHOIOTHIECKA BaYKHBIX
BEIIECTBAaX: XHpaX, OenKax, YrieBoJaX — W HX POJNH B KHU3HH YelOBeKa. MamepuanvHoe eOUHCMBO Op2AHUYECKUX U
HeopeaHuyecKux coeOuHeHul.

Kpemunuii, ero ¢pusnueckue U XUMHYECKUE CBOICTBA, MoyyuyeHHe U npuMeHeHne. CoeMHEeHUsT KpEMHHS B TIPUPOJIE.
O6mue npeacraBnenus: 06 okcuae kpeMHUs(I'Y) u kpemHueBoit kucnore. CUIIMKATHI, UX UCTIOJIB30BaHUE B OBITY, MEUIIMHE,
MPOMBIIIJICHHOCTH. BaowcHeliuiue cmpoumenvrble Mamepuanbl. Kepamukd, CMmeKkao, YeMeHm, OemoH, dHcene300emon.
IIpobnemvl 6e30nacH020 UCNOIB308AHUSL CHIPOUTNETLHBIX MAMEPUATO8 8 NOBCEOHEGHOU HCUSHIU.

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3oB HEOPTaHUUECKUX BEIICCTB, CBOWCTB COJISTHON KUCIIOTHI; IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMid Ha XJIOPUA-WOHBI M HAONIO/ICHHE MPH3HAKOB MX MPOTEKAaHUS; OIBITHI, OTPaXKAoUe (QU3HUSCKUEC U
XIMHYECKHE CBOWCTBA TAIOTEHOB W WX COCAWHEHHWH (BO3MOXKHO HCIIONB30BaHUE BHICOMATEPHAJIOB); O3HAKOMIICHHE C
obpasnamMu XJIOpUIOB (TATIOTEHUIOB); O3HAKOMJICHHE C OOpas3laMu cepbl U €€ COeNMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEpUAIIOB); HAOIOJICHUE TMpolecca OOYIJMBaHHs caxapa IMoJ JCWCTBHEM KOHICHTPUPOBAHHOW CEpHOIM KHCIOTHI;
M3YYeHHE XUMHUYECKHUX CBOWCTB pa30aBICHHON CEPHON KHCJIOTHI, MPOBEJCHUE KAUYeCTBEHHOW peakiuu Ha Cylnb(paT-uOH H
HaOoZIeHNe TpH3HaKka e€ MPOTEeKaHWs; O3HaKOMIIeHHEe ¢ (DU3MUecCKMMHU CBOWCTBaMH a3ora, ¢Gocdopa M HX COeAMHEHHI
(BO3MOXHO HCIIOJB30BaHNE BHAECOMATEPHANIOB), 00pa3naMu a30THBIX U (ocopHBIX ynoOpeHHH; HoydeHue, codupaHue,
pacrio3HaBaHWe W W3y4YEHHE CBOMCTB aMMHaKa; NpPOBEJACHHE KAaYECTBEHHBIX peakuuii Ha MOH aMMOHHA M Qocdar-uoH U

HU3YyYCHHUEC IIPU3HAKOB HX HNPOTCKAHUA, BSaHMOﬂGﬁCTBHC KOHHGHTpHpOBaHHOﬁ a30THOM KHCJIOTBI C MCEABIO (B03MO)KHO



UCIIONIb30BAaHUE BHICOMATEPHANIOB); H3YUCHHE MOJENICH KpPUCTAUIMYECKUMX pEmETOK anMasa, rpadura, QyniepeHa;
O3HAaKOMJIEHHE C TIPOLECCOM afcOpOLUM pPacTBOPEHHBIX BELIECTB aKTHMBHPOBAHHBIM YINIEM M YCTPOHCTBOM INPOTHBOTa3a;
MOTy4eHHE, COOMpaHne, Paclo3HaBaHHUE M M3YyUCHHE CBOWMCTB YIJIEKHCIIOIO Tasa; MPOBEICHHE KAa4eCTBEHHBIX PEAKIMH Ha
KapOOHAT- W CHWJIMKaT-MOHBl M W3Y4YCHHE IPU3HAKOB HX IPOTEKAHHS; O3HAKOMIIEHHE C MPOXYKIHEH CHIMKATHOH

IMPOMBINUICHHOCTH; PCHICHNUEC OKCIICPUMECHTAJIbHBIX 3a/1a4 110 TCMC «BakHelIre HeMeTaJlIbl U X COSIMHEHUS.

Memannwt u ux coeounenus
OOmrast xapakTepUCTHKa XUMHYECKHUX SJIEMEHTOB — METAJUIOB HAa OCHOBAaHWH MX MoJoKeHHsA B [lepmoamueckoit

cucreMe xummuueckux snemeHtoB Jl. M. MenneneeBa u ctpoeHus aromoB. CTpoeHHE MeTautoB. MeTayuindeckas CBS3b H
MeTaJlJIuecKasi KpUCTaIMuecKasi pemeéTka. DIeKTPOXUMUUYECKUI psii HanpspDKeHU MeTaiioB. DU3NUYECKHE U XUMUYECKHUE
cBO¥icTBa MeTauioB. O0IIMe COCOObI MONTyYeHUs] MeTAIOB. [IOHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC CITOCOOBI 3aIUTHI UX
ot koppo3uu. CIiaBsl (CTallb, YyTyH, TIOPATIOMUHAN, OPOH3a) M UX IPUMCHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[Ilenounsie MeTasuibl: oJI0KEHUE B [lepuonnyeckoil cucreme xumuueckux sieMmeHToB [1. . MenneneeBa; ctpoeHue
WX aTOMOB; HaxOXAeHHEe B mpuponae. Dusmueckne W XUMHUYECKHE CBOWCTBA (Ha MpuMepe HaTpus M Kamwst). OKCHIBl H
TUAPOKCUABI HATPpUS U Kanud. [IpuMeHeHne EeN0YHbIX METAJUIOB U UX COEIMHEHUI.

I{enoyHo3eMeNbHBIE METAIBI MAarHUHM M KaJbLMii: MoyokeHue B Ilepnonnyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenzeneeBa; CTpOCHHE UX aTOMOB; HaXOXKJIeHUE B Mpupojie. PU3NYecKrue 1 XUMUIECKHE CBOWCTBA MarHUSl U KaJbIIHsl.
Baxxneiime coenuHeHUs KaabIusl (OKCUI, TUAPOKCH, CONH). KECTKOCTh BOJBI U CTIOCOOKI €€ yCTpaHEeHUs!.

AmomuHuit: nonoxxenue B [lepuognueckoit cucreme xumudeckux sieMmentos Jl. M. MeHaeneeBa; cTpoeHne aToMa;
HaxXOX7cHUe B mpupojae. Pusnueckue U XMMHUUCCKUE CBOMCTBA amoMHUHMA. AM(OTEpPHBIC CBOWCTBA OKCHIA M THAPOKCHIA
ATFOMUHUSL.

Keneszo: nmonoxxenune B Ilepuonuueckoid cucreMe xuMudeckux sneMeHToB [I. U. MeHpaeneeBa; cTpoeHHE aTOMa;
HaxOXAeHHWEe B mpupone. Dm3mueckue W XUMHUYECKHE CBOWcTBa Jkeneza. Oxcumsl, ruapokcunsl U comu skeneza(ll) u
xkemne3a(1ll), mx coctaB, CBOHCTBA U MOIyICHHUE.

XUMHUYCCKUI IKCIICPUMEHT: O3HAKOMJICHHE C 00pa3liaMH METaUIOB M CIUIABOB, WX (PH3MYCCKUMH CBOICTBaMU;
W3YyYeHHEe Pe3yJbTaTOB KOPPO3UH METAIJIOB (BO3MOKHO HCIOIB30BAaHUE BHIEOMATEPHANIOB), 0COOEHHOCTEH B3aUMOICHCTBUS
OKCHJIa KaJbIUs M HATPUSA C BOJOW (BO3SMOXHO HCIIOJB30BAHME BHAEOMATEPHANIOB); HCCIEOBAHHE CBOMCTB JKECTKON BOJIBI;
mpoliecca TOpeHUs: jkele3a B KUCIOpoJe (BO3MOXHO UCIOJB30BAHUE BHUACOMATEPUANIOB); NPU3HAKOB MPOTEKAHHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJbIUs, alFOMIHUS, ITMHKA, xkene3a(11) u sxeneza(lll), mequ(11)); HabmroneHue u
ONMCaHWE TIPOIIECCOB OKpAIIMBaHUS IUIAMEHH WOHAMU HATpHsA, Kalusid ¥ KaJdblusi (BO3MOXKHO HCIIOJNE30BaHHE
BUIEOMATEPHAJTOB); HCCICIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA AaTIOMHHHAS W THAPOKCHIA IIMHKA; pEUICHHE

OKCICPUMEHTAJIBHBIX 3aJia4 110 TEME «BakHeime MeTaJlbl U BX COCAUHCHUA)).

Xumus u oxpyscarwouwias cpeoa
HoBble marepuansl 1 TexHOJIOTHU. BemecTsa 1 MaTtepralsl B MOBCEAHEBHOM KHU3HU 4YeJIOBEKa. XMMUS M 370POBbE.

BeszomacHoe ucnonp30BaHME BEIIECTB M XMMUYECKMX peakuuii B ObITy. IlepBas moMomis Hpu XMMHYECKHX OXKOrax M
oTpaBieHHsIX. OCHOBBI 3KOJOTHYECKOH TI'pPaMOTHOCTH. XHMHUYECKOE 3arps3HEHHEe OKpyXamooleil cpensl (TpeaenbHas
JoryctuMast KoHreHTpanus Bemects — I1JIK). Poip xuMuu B pemeHnn 3K0JI0rHYecKuX IpooiIeM.

[IpupoaHble UCTOYHHUKH YTIIEBOAOPOAOB (Yrojib, IPUPOAHBIA Ta3, HE(PTH), MPOAYKTH UX HEpepabOTKH, UX PONIb B
OBITY U IPOMBIIIEHHOCTH.

XUMHYEeCKHI OKCIICPUMCHT: U3YUCHHUC 06pa3u0B MaTepuaioB (CTGKJ’IO, CIIJIaBbl ME€TAJUIOB, MOJMMEPHBIC MaTepI/IaJ'ILI).



TemaTn4eckoe NJIaHUPOBaAHKE Y4e0OHOT0 peaAMeTa « XUMMD)

Pasgen Kox-Bo yacos 8 ximacc 9 kiacc
o pabouei mporpamMme
IlepBoHaYaJbLHBbIE XUMHYECKHE 9 9
MOHATHSA
Kucaopoa. Bomopox 10 8
Bona. PactBopsl 5 5
OcCHOBHBIE KJIACCHI HEOPTAaHHYECKHX 15 14 1(moBT)
coeIMHeHMIt
Crpoenne aroma. Ilepuoanvecknii 7 5 2(moBT)
3aKOH W NMepPHOANYecKasi cucTeMa
XUMHUYecKux diemenTon JI.U.
MenpeneeBa
Ctpoenne BemecTB. XUMHYECKAS 6 6
CBSI3b
XuMu4yecKHe peakiuu 27 27
Hemeranasl IV — VII rpynn n nx 29 28
coe/IMHEHUsI
MeTaiibl M MX COeTHHEHU ST 17 17
I[lepBoHaYabHBIE CBeEHHS 00 10 10
OpraHn4ecKHX BellecTBaxX
Bcero 132 66 66
Pe3epBHOE Bpems 4 2 2
Hroro 136 68 68




