[Mpunoxxenue Ne 18 k ocHOBHOW 00pa30BaTENILHOM MTPOrpaMme
ocHoBHOTO 00111eT0 00pazoBanuss MKOY «®ophocosckas OOIL»

PABOYASA ITPOTPAMMA YYEBHOTI O ITPEJIMETA «XUMMUSA»

1. INTAHUPYEMBIE PE3YJIbTATBI IIPE/IMETA:

Pabouas nporpamma no yueOHomy npenmery « XMMMSA» cocTapieHa Ha OCHOBE aBTOPCKO MporpaMMsl Kypca
«Xumusn»7 - 9 xinacesl: 7 knacce (aBropsl O. C. ['abpuensy, I'. A. lllunapesa); 8 - 9 knaccel (aBropsl O. C. 'abpuensH, A.
B. Kynuosa

B pe3yabraTte uzyyenus kypca XUMMUMHN B ocHOBHOI mIKOJI€:

BhINyCKHHK HAYYUTCS:

- XapaxkTepHu30BaTh OCHOBHBIC METOIBI TO3HAHUS: HAOIIONCHHE, H3MEPEHHE, SKCIICPUMEHT;

- OIHKCHIBATh CBOWCTBA TBEPABIX, XKUIAKUX, Ta3000Pa3HBIX BEIIECTB, BHIACISASA UX CYIIECTBEHHbIE IPU3HAKY;

- packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHIATUN «aTOM», «MOJIEKYIIa», «XXUMUUYECKHIA DJIIEMEHT», «IIPOCTOE
BEIIECTBO», «CIIOKHOE BEIIECTBOY», «BAJICHTHOCTHY, «XUMHUYECKas PEaKLHs», UCIOJb3ys 3HAKOBYIO CHCTEMY
XUMUH;

- packpblBaTh CMBICI 3aKOHOB COXpPAHEHHS Macchl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO- MOJICKYJISAPHOU
TEOpHH;

- pasnuyaTh XUMHUYECKUe U (PU3NYecKue SBICHHUS;

- Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

- ONIpEeNATH COCTaB BEUIECTB I10 UX (GopMyIiaMm;

- OIpeneNsTh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHMSIX;

- OIpeneNsTh THUI XMMUYECKUX PeaKLuil;

- Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUSA XUMUUECKUX PEaKLHIA;

- BBUIBIATh NPU3HAKH, CBUAETEJIBCTBYIOLIME O MPOTEKAaHUMM XUMHYECKOW pEaKUMH IPU BHIIOIHEHUU
XUMHYECKOTO OIbITA;

- COCTaBJIATH (hOPMYIIBI OMHAPHBIX COCAMHEHU;

- COCTaBJIATh ypaBHEHMS XUMUYECKUX peaKLuii;

- colOmonaTh npasuiia 6e30nacHoil paboThI IPU MPOBEJCHUU OTIBITOB;

- TI0JB30BaThCA JIAOOPATOPHBIM 000pYIOBaHUEM U TOCYAOH;

- BBIYUCIIATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

- BBIYUCIIATH MaCCOBYIO JOJH0 XUMHUECKOTO 3JIeMEHTa o (hopmMyiie COeqMHEHUS;

- BBIYUCIATH KOJMYECTBO, 00BEM UIIM MACCy BEILIECTBA 10 KOJIUYECTBY, 00bEMY, Macce peareHTOB WK MPOTyKTOB
peaxium;

- XapakTepu30BaTh (HU3MUECKHUE M XUMHUIECKUE CBOWCTBA IMPOCTHIX BEIIECTB: KUCIOPOAA U BOAOPOA;

- TIONyYaTh, COOMPATH KUCIOPOI X BOIOPOLI;

- pacIo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEMIECTBA: KHCIOPO, BOAOPOT;

- packpbIBaTh CMbICI 3aKOHa ABOrajpo;

- pacKpBIBaTh CMBICI IOHATHH «TETUTOBOH d(PPEKT peakiium», «MOJIPHBIH 00BeM»;

- XapakTepu30BaTh QU3MUECKHUE 1 XUMHUICCKIE CBOWCTBA BOJIHI;

- packpbIBaTh CMBICI IIOHATHSI «PACTBOPY;

- BBIYMCIIATH MAacCOBYIO JIOJI0 PACTBOPEHHOTI'O BELIECTBA B PaCTBOPE;

- OPUTOTOBJIATH PACTBOPHI C OIMPEACIICHHON MacCOBOM J10JI€M paCTBOPEHHOTO BENIECTBA;

- Ha3bIBaTh COCAMHEHUS U3YUYECHHBIX KIaCCOB HEOPraHUYECKUX BEILECTB;

- XapakTepHu30BaTh PH3MIECKUE N XUMUUECKIE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHUMIECKUX BEIIECTB: OKCHIOB,
KHCJIOT, OCHOBaHUM, COJICH;

- OIpeneNsTh NPUHAMJIEKHOCTD BEIIECTB K ONPENEICHHOMY KJIaCCy COEIUHEHUH;

- COCTaBJATH (POPMYITEI HEOPTAaHHYCCKHUX COCAMHEHHUN M3YICHHBIX KIIaCCOB;

- TIPOBOJUTH ONBITHI, IOATBEP)KIAIOIINE XUMUYECKHUE CBOMCTBA U3YUEHHBIX KJIaCCOB HEOPIaHUYECKHUX BEILECTB;

- pacmo3HaBaTh OIBITHBIM MTyTE€M PAaCTBOPBI KUCIIOT U IIEJIOUYeH 0 N3MEHEHHIO OKPACKH MHAMKATOPA;

- XapaKTepu30BaThb B3aHMOCBS3b MEXKIY KIacCaMU HEOPTraHUYECKUX COCAMHEHU;

- packpsiBaTh cMbIch [lepuoguyeckoro 3akona [I.1. Menneneesa;

- 00BACHATH PU3HYECKUN CMBICI aTOMHOTO (TIOPSAKOBOTO) HOMEPa XUMHIECKOTO JIEMEHTa, HOMEPOB

IpyIIbl ¥ nepuoja B nepuoauueckou cucreme .M. Menneneesa;

= O6’BHCHHTL 3aKOHOMEPHOCTH HM3MCHCHUA CTPOCHUSA aTOMOB, CBOMCTB 3JICMEHTOB B npeaciax MaJibIX NEpHOaOB U

TJIaBHBIX TOATPYIIIT;



XapaKTepPH30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOPOAA 0 KAIbIIMs) Ha OCHOBE UX TOJOXCHHS B TICPUOJUICCKOM
cucteme /.M. MenneneeBa 1 0cOOEHHOCTEH CTPOCHHS UX ATOMOB;

COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB TepBbix 20 aneMenToB nepuoanydeckor cuctemsl .M. Menzaeneena;
PAaCKpBIBaTh CMBICH MMOHSTUI: «XUMHUYECKAsS CBS3bY, «AIEKTPOOTPUIIATETHHOCTY;

XapaKTePH30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOWCTB BEIECTB OT THUIA KPUCTALIHUECKOH PEIICTKH;

ONpeAETATh BUJ XUMUUECKOU CBA3H B HEOPTAHUUECKUX COCIMHEHMSX;

M300pakaTh CXEMbl CTPOCHHUS MOJIEKYJI BELIECTB, 00Pa30BaHHBIX Pa3HBIMU BHIaMU XUMHUECKUX CBA3EIH;
PacKpbIBaTh CMBICI IOHATHI «MOHY, KKATHOH», «AHUOH», «QJIEKTPOJIUTHD), KHEITIEKTPOIUTHD), «IIIEKTPOIUTUYECKAs
JIHCCOLNAITN, KOKUCIUTEIbY, «CTCIICHh OKUCICHUS» «BOCCTAHOBUTEIDY, OKHCIICHHEY, BOCCTAHOBIICHHEY,
OINpeAETATh CTENIeHb OKUCIIECHHSI aTOMa 3JIEMEHTa B COeAMHEHUH;

PacKpbIBaTh CMBICI TEOPUH IIEKTPOIUTHUECKON TUCCOLHALINY;

COCTABJISITh YPaBHEHUS SJEKTPOIUTHUECKON JUCCOLMAIINN KUCTIOT, IIE0UeH, COJei;

OOBACHATH CYITHOCTH MPOIIECca IJICKTPOIUTHUSCKON UCCOIMALIMN B PEaKIIHii HOHHOTO 0OMeHa;

COCTaBJIATH MOJTHBIC M COKPAILICHHBIC HOHHBIC YPAaBHEHUS peakiuy oOMeHa;

OTIpeAETATh BO3MOXKHOCTh IPOTEKAHHS PEAKIIMA HOHHOTO 0OMEHa;

MIPOBOJIUTH PEAKITUH, MTOITBEPHKTAIOITNE KAUECTBECHHBIH COCTAB Pa3IUYHbIX BEIIECTB;

OTIpEAETATh OKUCIIUTENh U BOCCTAHOBUTEIIb;

COCTaBJISTh YPaBHEHHS OKUCIIUTEIIEHO-BOCCTAHOBUTEIIHHBIX PEAKIINA;

Ha3bIBaTh (DaKTOPHI, BIHMSIONINE HA CKOPOCTh XHMUIECKON peaKIuy;

KJIaCCU(PHIIMPOBATH XUMHUECKUE PEAKITUH 110 Pa3IMYHBIM IPU3HAKAM;

XapaKTePH30BaTh B3aUMOCBS3b MEX/Iy COCTABOM, CTPOCHHEM U CBOHCTBAMH HEMETAJIIIOB;

MIPOBOJIUTEL OMBITH 10 TOJYYCHHIO, COOMPAHHMI0O W HW3YyYCHHIO XUMHYECKHX CBOWCTB Ta3000pa3HBIX BEIIECTB:
VTIICKUCIIOTO Ta3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM IIyTEM ra3000pa3HbIe BEIIECTBA: YTIIIEKHUCIIBIN ra3 1 aMMHUaK;

XapaKTEepPH30BaTh B3aUMOCBS3b MEXKy COCTABOM, CTPOCHUEM M CBOMCTBAMU METAJIOB;

Ha3bIBaTh OpraHWYECKHE BENIeCTBa 10 MX (GopMyse: METaH, 3TaH, 3TUJICH, METAaHOJ, 3TaHOJ, TIUIEPUH, YKCYCHas
KHCJIOTa, aMUHOYKCYCHAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, OJICMHOBAs KHCIIOTA, TIII0K033;

OIICHUBATH BIIMSHUE XUMHUECKOTO 3arPS3HEHUS OKPYIKAIOIIel Cpeibl Ha OpTaHu3M YeJIOBEKa,;

TPaMOTHO 00paIIaThCs ¢ BEHIECTBAMU B IMOBCEIHEBHON KU3HH

ONpeAeNsATh BO3MOXHOCTh MPOTEKaHHWs] PEaKUUd HEKOTOPBIX NpPEeJCTaBUTENICH OpraHMYeCKHUX BEIIECTB C
KHCJIOPOJIOM, BOJIOPOJIOM, METaJlJIaMH, OCHOBAaHHUSIMHU, TaIOT€HAMHU.

BLIHyCKHI/lK MOJIYYUT BO3MOKHOCTb HAYUUTHCH

86108U2AMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX C8OUCMBAX Gelecs Ha OCHO8E UX COCMAasd
U CMpoeHtUsl, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUE PeaKyull, O Xapakmepe u npoOyKmax paziuytblX XUMU4ecKux
peaxryuii;

Xapakmepuzoeams eewecmsea no cocmagy, CMpoeHuIo U C8OUCMEam, YCMAaHAGIUBAMb NPUYUHHO- CIeO0CHEEHHbLE
C8513U MeHCOy OaHHBIMU XAPAKMEPUCTIUKAMU BeUjeCmed;

COCMABAMb MOAEKYISPHLLE U NOHbIE UOHHBIE YPABHEHUS NO COKPAUEHHbIM UOHHbIM YPAGHEHUSIM,
NPOCHO3UPOBANL CHOCOOHOCb Bewecmaa NpPOsIGIMb OKUCIUMENbHblE ULU BOCCIMAHOBUMENbHbIE CE0UCMBA C
yuemom cmeneHetl OKUCTIeHUs 9TEMEHIMO08, BXOO0SIUX @ €20 COCHAB;

COCTNABNIAMb  YPAGHEHU peaxyull, COOMBEMCMEYIOWUX NOCIe008AMENbHOCIU NPesPaleHUll HeoOpeaHu4ecKux
8eujecme pasiuitbIX Kidaccos,

6b108U2AMb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOMESbL O PE3YIbMAMAX 8030€liCmeuUs pasiuiHblX (hakmopos Ha
UBMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyuu,

UCNONIL308aMb NPUOOPEemenHble 3HAHUA OJ1A IKOJOSUYECKU ePAMOMHO20 NOBEOEHUsL 8 OKPYJcaloujell cpeoe;,
UCNIOIL308aMb NPUOOPEMEHHbLE KTI0YEBble KOMNEMEHYUL NPU 8bINOTHEHUU NPOEKMO08 U Y14eOHO- UCCIe008aAMeNbCKUX
3a0au no U3yueHUuro C0UCM8, cnocob08 NOyYeHUs U PACNO3HABAHUS BEUECE,

00bEKMUBHO OYEHUBANb UHPOPMAYUIO O BeUeCNBAX U XUMUUECKUX NPoYyeccax,

KPUMUYECKU OMHOCUMbCA K NCEBOOHAYUHOU UHDOpMayuy, HedoOpOCo8eCmMHOU pekiame 8 CpedCmeax Maccosoll
ungopmayuu,

0CO3HABAMb 3HAUEHUE MEeOPEMUYECKUX SHAHUL N0 XUMUU 015 NPAKMUYECKOU 0essmelbHOCMU Yel08eKa,

co30asamev MoOenu U cxemvl Ol peulenus YUeOHbIX U NO3HABAMENbHBIX 3a0a4; NOHUMAMb HeoOX00UMOCHb
coOMOOeHUs: NPeOnUCAnULL, NPedsiacaemMblx 8 UHCMPYKYUSX NO UCHOJIb308AHUIO JIeKAPCME, CPeOCmE Obimo8oU Xumuu
u op.



JIuyHOCTHBIE Pe3yabTaThI 00y4eHUs

Yyammiicss 1oJKeH: 3HATh U
MOHUMAT:

- OCHOBHBIE HCTOPHYECKHE COOBITUS, CBSI3aHHBIC C PA3BUTHEM XMMHHU M OOLIECTBA; JNOCTIKEHHS B 00JACTH XMUMHHU U
KyJIbTYpPHBIE TPaIULHIHK (B YACTHOCTH, HAyYHbIE TPAIULIUN) CBOCH CTPAHBbI;

- o0IIeMHPOBBIC JOCTIKECHUS B 00J1aCTH XUMUH;

- OCHOBBI 3I0pOBOT0 00pa3a KH3HY;

- IIpaBWIa MOBEICHUS B YPE3BLIYANHBIX CUTYAlUsX, CBI3AHHBIX C BO3ICHCTBHEM PasiIMYHBIX BEIECTB; COLMAIBHYIO
3HAYUMOCTD ¥ COJIEpIKaHKE TPOPECCHA, CBA3aHHBIX C XUMHUEH;

- OCHOBHBIE MpaBa M O0OSM3aHHOCTH TpakJaHMHa (B TOM YHCJIE Y4YaIlerocs), CBS3aHHBIE C JIMYHOCTHBIM,
npodecCHOHANBHBIM U KH3HEHHBIM CaMOOIIpeleTICHHEM;

- HCHOBITBIBATH: YyBCTBO FOPAOCTH 33 POCCUICKYIO XMMHUECKYIO HAYKy M YBa)KCHHE K HCTOPHH €€ PAa3BUTHS;

- YBa)XKCHHUE W IIPUHATUE JOCTIKCHUH XUMHUH B MUPE; YBOKCHHE K OKPY>KaIOIUM (YJaluMcsl, YIUTeISIM, POAUTEIISM U
Ip.) - YMEThb CIyIIATh M CIBIMIATh IapTHEpa, IPU3HABaTh PABO KAKIOTO Ha COOCTBEHHOE MHEHHE M IPHHHMAThH
PCIICHHUSI ¢ YIETOM MO3ULHUI BCEX YYaCTHHKOB; CAMOYB&)KCHHE W OMOLMOHAIBHO-MONOKUTEIFHOES OTHOLICHHE K
ceoe;

- IPHU3HABATh: LICHHOCTH 3/I0POBbs (CBOErO U IPYTUX JIOMCH); HEOOXOUMMOCTh CAMOBBIPAKEHHSI, CAMOpEaTn3aLiy,
COLMATBHOTO TPU3HAHHS;

- 0CO3HABaTh: T[OTOBHOCTh (WJIM HETOTOBHOCTh) K CAMOCTOSATENBHBIM IOCTYIIKAM W JCUCTBHSAM, MPUHSITHIO
OTBETCTBEHHOCTH 32 HX PE3YNIbTaThl, TOTOBHOCTh (MM HETOTOBHOCTH) OTKPBITO BBIPAXaTh M OTCTAWBATH CBOIO
MO3HIII0 ¥ KPUTHYHO OTHOCHTHCS K CBOMM MOCTYIIKAM;

- OpOSIBJATB: J0OPOKEIATETbHOCT, JOBEPHE M BHUMATEIBHOCTh K JIHOISM, TOTOBHOCTH K COTPYIHHYECTBY H
Ipyx0e, OKa3aHHIO MOMOIIH HYXJAIOIIUMCS B HEl;

- yCTOIYMBBII MO3HABATENBHBII HHTEPEC, MHUIMATUBY U JTFOO03HATENBHOCTh B M3y4ICHHH MHPA BEILECTB U PEaKIHi;
EeJIeyCTPEMIICHHOCTh M HACTOIYMBOCTG B TOCTIIKCHHUH Lieliel, TOTOBHOCTD K MPEOIONICHUI0 TPYAHOCTEH;

- yOEeXKICHHOCTh B BO3MOXKHOCTH MO3HAHHS HPHPOJBI, HEOOXOIMMOCTH Pa3syMHOTO HCIONB30BAHUS JOCTIKCHHUIT
HayK{ U TeXHOJIOTHH ULl pa3BUTHs OOIIECTBA;
yMeTb:

- YCTaHaBJIMBATh CBA3b MEXKIY LEIBIO U3YUCHHS XUMHH U TEM, JUIS YeT0 OHa OCYIIECTBIISIETCS (MOTHBAMH); BBITOJIHSATh
HPOTHOCTHYECKYIO CaMOOLICHKY, PETYJIHPYIOLIYI0 aKTHBHOCTH JIMYHOCTH HA JTAale e¢ BKJIIOYCHHS B HOBBIA BUI
JesATENbHOCTH, CBSI3aHHBIIN ¢ HAYaIOM H3y4YeHHUs] HOBOTO Y4eOHOTro IpeaMeTa - XUMHH;

- BBIIOJHATH KOPPUTHPYIOIIYIO CaMOOLICHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOLECCOM H3YYCHUS] XUMUH M
BHECCHUU HEOOXOAUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX ITAIIAM M CIIOCO0aM H3y4eHHs Kypca XHUMHU;

- CTPOWTH JKM3HEHHBbIE M NPOGECCHOHANBHbIE IUIaHBI C YYETOM KOHKPETHBIX COLHMAIBHO- HCTOPHYECKHX,
HOJINTHYECKUX U IKOHOMHYECKHX YCIIOBH;

- 0CO3HaBaTh COOCTBCHHbIC LICHHOCTH ¥ UX COOTBETCTBHE PHMHUMAEMBIM B JKH3HH PEILCHHSIM;

- BECTHU JHAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOLICHHH U B3AaHMHOIO YBAXKCHUSL;

- BBLICTATh HPABCTBEHHBIH ACHEKT MOBEICHHS M COOTHOCHTH IOCTYNKH (CBOM M JPYTUX JIIOAEH) W COOBITHS C
MPUHATBIMU 3TUYECKUMU HOPMAMU;

- B IpeJenax CBOMX BO3MOXHOCTEH IPOTUBOJAEUCTBOBATh JEUCTBUSAM U BIUSHUAM, IIPEACTABIIAIONIMM YIPO3Y JKU3HU,
3/I0POBBIO M 0€30MMACHOCTH JINYHOCTH U O0IIECTBa.

2. COAEP)KAHHUE YUYEBHOTI'O ITPEIMETA:

7 Kyacc:

Tnasa I. Xumus 6 yenmpe ecmecmeo3HaHus

XuMHsT Kak dYacTb ecrecTBo3HaHus. IIpeanmer xumuu. XWMHS — 4YacThb €CTECTBO3HAHUS.
B3anmooTHOLIEHNsT YennoBeKa M OKpykaromero mupa. llpenmer xumuun. dusudeckue Telna W BELIECTBA.
CaoiictBa BenlecTB. [I[pruMeHeHNe BellIeCTB HA OCHOBE UX CBOMCTB.

HaGmoienne n SKCTIEpUMEHT KaK METOJbl M3YYCHHs €CTECTBO3HAHMA M XuUMHH. HabmomeHne kak
OCHOBHOW METOJl TIO3HAHWS OKPYKAIOIIEr0 MHpa. YCIOBHUS TMPOBEIEHUS HaOmoAeHnua. | umoresa.
OkcnepumenT. BeiBon. Ctpoenne mnamenn. JlabopaTopus u 060pymoBaHue.

MogenupoBanne. Mozens, MoaenupoBanne. OCOOEHHOCTH MOJENUPOBaHMS B reorpaduu, Qpusmke,
ounonorun. Monenu B 6monorun. Myisbxu. Monenu B gusuke. DnektpodopHas mammHa. [ eorpaduueckne
Mozieal. XUMHUYECKUE MOJENHU: MpeAMETHbIe (MOAETU aTOMa, MOJIEKYJ, XUMUYECKUX M MPOMBIIUIEHHBIX
MIPOU3BOICTB), 3HAKOBBIE, MJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIbI BELIECTB, yPAaBHEHUS peaKLnii).

XuMmuyeckue 3HaKu H (popmynbl. XUMUYECKUI 37eMeHT. XuMHueckue 3Haku. Mx oOo3HaueHue,
npou3HoIIeHne. Xumudyeckue Qopmyiasl BemiecTB. IIpocTeie W cliokHble BemecTBa. WHAEKCH U
ko3¢ umenTsl. KauecTBeHHBIN U KOJTMYECTBEHHBIN COCTAB BEILIECTBA.



Xumus 1 (pu3uKa. YHHBEPCAIBHBIN XapakTep IOJIOKCHUH MOJICKYIISIPHO-KUHETHYECKOW TEOPHH.
[Tonatua «arom», «Mosekyia», «uoH». CTpoeHue BemecTBa. KpucTalamueckoe COCTOSHHE BEIIECTBA.
Kpucramnmueckue pemerkn TBepasix BemecTtB. Jug¢ysus. BpoyHoBckoe nBmkenue. BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS.

ArperaTHple cocTosiHHS BemlecTB. [lonsitie 00 arperaTHOM cocTOsSHUM BemiecTBa. dusznyeckue u
XUMHueckue sipneHus. ['a3000pasnble, ®KUAKHE U TBEp/IbIe BelecTBa. AMOp(HbIE BEelleCTRa.

Xumus u reorpadus. Ctpoenne 3emin: sApo, MaHTUs, kopa. Jlutocdepa. MuHepanbl U TOpHbIE
nopo/ibl. MarmaTudeckue 1 ocaiouHble (HEOpraHu4ecKre 1 OpraHuyeCcKre, B TOM YHUCIIE U TOPIOYHE) TTOPOIBL.

Xumus 1 6nosorus. XUMUYECKUNA COCTaB UBOHM KIIETKH: HeOpraHWdyeckue (Boja W MHUHEpaIbHBIE
COJIM) U OpraHnyecKue (OeNKH, KHUPHI, YTIEBOIbl, BATAMUHBI) BellleCcTBa. brosjoruueckas pojib BOJbI B KUBOK
kietke. @orocunTes. Xnopopuit. buomornueckoe 3HaUCHUE KUPOB, OEITKOB, dPUPHBIX Macell, yIICBOAOB U
BUTaMUHOB JUIS )KU3HEAESITEIbHOCTH OPIaHU3MOB.

KauecTBennble peakuuu B xumuM. KauecTBeHHble peakuuu. Pacrno3HaBaHUE BELIECTB C MOMOILBIO
KaueCTBEHHbIX peakuuil. AHanuTndeckuil curHai. OnpezaenseMoe BEIECTBO U PEaKTHUB Ha HETO.

JemoncTpanuun

Komnexknus pa3nuysbIX npeamMeTroB win Gotorpaduil MpeaIMeToB U3 aTIOMHUHUS JJIS WILIIOCTPAIUU
UJIEH «CBOWCTBA - IPUMEHEHUEY.

YuebHoe 000pyI0BaHNE, UCIIOJIB3yeMOe Ha ypoKax (U3HKH, OMOJIOTHH, Teorpaduu u
XUMHH.

OnextpodopHas mammHa B aeWictBuu. ['eorpaduueckue monenu (riaolyc, kapra). buonorudeckue
MozienH (MYJISKH OpPTraHOB U CHCTEM OPTaHOB PAaCTEHH, )KUBOTHBIX U yesioBeka). dusnueckne 1 XuMHUIeCKHe
MOJIEJI aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAJUIMYECKUX PEIIETOK.

OO0beMHBIEC U IAPOCTEPKHEBBIE MOIEIU BOJIbI, YIJIEKUCIOTO U CEPHUCTOTO ra3oB, MeTaHa. OOpasiibl
TBEPABIX BELIECTB KPUCTAIINUECKOIO CTPOEHHsI. MoJenH KpUCTAIUIMYECKUX PEIIETOK.

Boma B Tpex arperaTHbIX COCTOSIHUSIX. KOJJIEKIMS KpPUCTAUIMYECKUX M aMOpPQHBIX BEIIECTB U
W3ENUN U3 HUX.

Komneknus MuHepanoB (Jla3ypuT, KOPYH[, XaJIbKOIUPHT, (PIFOOPUT, TaiuT). KoymeKkus ropHeix
nopoz (TpaHuT, pa3Iu4yHble HOPMBI KaTbLIUTa — MeJl, MpaMop, U3BECTHSIK).

Komneknus roprounx uckonaeMbix (He(h)Th, KAMEHHBIH yroiib, CIaHIbL, TOP(D).

JleMOHCTpalMOHHbBIE SKCTIEPUMEHTHI

Hayunoe HabmoneHue u ero onucanue. M3yuenne crpoeHus miaMeHHu.

CripToBas SKCTpaKIys XJI0poduiuia u3 3eJIeHbIX JTUCTheB pacTeHui. «[lepenmuBanuey yriekucioro

ra3a B CTakaH Ha ypaBHOBEIICHHBIX Becax. KadecTBeHHas peakius Ha kuciaopos. KadectBennas

peakius Ha yrieKuciblil ra3. JJabopaTopHble ONBITHI

PacnipocTpanenue 3anaxa 0JeK0JI0OHA, TyXOB WJIH JIe30[I0paHTa Kak mpouecc auddy3un.

Habmonenne GpoyHOBCKOTO IBMKEHUS YACTHUYEK YEPHOW TYIIN MO MUKPOCKOTIOM.

Huddyszus mepmanranata Kamus B xKeJlaTHHE.

OO0Hapy:xeHue 3PUPHBIX Macell B areIbCUHOBOI KOPOUKeE.

N3ydenue rpaHuTa ¢ NOMOIIbIO YBEIHMUUTEIBHOTO CTEKIIA.

Onpenenenue coaepKaHus BOJbl B PACTEHUU.

OOHapyxeHHe Macyia B CeMeHaxX MOACOIHEYHUKA U TPEIIKOT0 opexa.

OO0Hapy>keHue Kpaxmania B MIICHUIHON MYKe.

B3aumopeiicTBre ackopOMHOBOM KUCIIOTHI ¢ HooM (orpeneneHune BuraMmuHa C B pa3TMYHbBIX COKaX).

[TpoayBaHue BBIIBIXaEMOTO BO3yXa Yepe3 N3BECTKOBYIO BOy. OOHApYyKEHNE H3BECTKOBOW BOJIBI
CpeIy pa3InYHbIX BEIECTB. JJoManTHie ONbITHI

- HsroroBnenne Momeneit MOJIEKYT XUMHUYECKHUX BEIIECTB U3 TUIACTUIIMHA.

- Huddysus caxapa B Boze.

- OnBbITHI C MyCTOM 3aKPBHITOM TIACTUKOBOM OYTHIIKOM.

- OOHapyxeHHe Kpaxmalia B POIYKTaX MATAHMUS; sIOJOKax.
[IpakTuueckas padora Ne 1. 3HakoMcTBO ¢ 1abopaTopHbIM 000pyI0oBaHueM. [IpaBuina TeXHUKH 0€30MaCHOCTH.
[Ipaktuueckas padora Ne 2. Habmonenue 3a ropsieil cBeyoid. Y cTpoicTBO U paboTta cniupToBKU. [ asa I1.
Mamemamuxa 6 xumuu

OTHOCUTENbHBIE ATOMHAs U MOJIEKYJIIpHAsl MacChl.



OtHocuTenbHas aTOMHasg Macca 3jeMeHTa. MonekymspHas Mmacca. OnpeneineHue OTHOCUTEIbHOU
aTOMHOM MacChl XUMUYECKUX d3jeMeHTOB mo tabmuie [I. M. MenneneeBa. HaxoxaeHHe OTHOCHTEILHOM
MOJIEKYJISIPHON Macchl 1o (popMysie BEeIecTBa Kak CyMMbl OTHOCHTEIBHBIX aTOMHBIX MaccC, COCTABIISOIINX
BELIECTBO XMMHUYECKUX IIEMEHTOB.

MaccoBas 1os 2JIeMEHTa B CII0KHOM BelecTse. [IoHATHE 0 MaccOBOH 10JIE XUMHYECKOIO 3JIEMEHTa
(W) B CITO)HOM BeIeCTBE

u ee pacyer 1o ¢popmyiie Beniectsa. Haxoxxaenue popmyIibl BelecTBa 10 3HAYEHUSIM MacCOBBIX J0Jel
00pa3yIoIIKX €ro 3Je€MEHTOB (ISl IBYX4acOBOI'0 U3y4eHUs Kypca).

Uuctsle BemecTBa U cMmecd. Yucrele BemiectBa. Cmecu. 'eTeporeHHblE MU TOMOT€HHBIE CMECH.
["a3000pa3Hbie (BO3AYyX, IPUPOIHBINA Ta3), KuIkue (HePTh), TBepble cMecH (TOpHBIE MOPO/bI, KyJIUMHAPHBIE
CMECH U CHHTETHYCCKHE MOFOIIHE CPE/ICTBA).

O0bemMHas 1oJis raza B cMecu. Onpenernenne oobeMHoi goim rasa (¢) B cmecu. CoctaB aTMoc(epHOTro
BO3/lyXa M MIPUPOTHOTO ra3a. Pacuer o0bema J0iu ra3a B CMECH IO €ro 00beMy U Ha00O0pOT.

MaccoBas jons BemecTBa B pacTBope. MaccoBasi mouist BemectBa (W) B pactBope. KoHIeHTpamus.
PacTBopuTens U pacTBOpeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOIO BEIECTBA [0 Macce pacTBopa U
MacCOBOH J10JI€ PACTBOPEHHOI'O BEILIECTBA.

MaccoBast 10151 mpuMeceit. [IoHsITHe 0 YMCTOM BelecTBe U mpuMecu. MaccoBasi 1oJist mpuMecu (W) B
oOpa3sie ucxoaHoro BemiecTsa. OCHOBHOE BELECTBO. PacueT Macchl OCHOBHOI'O BELIECTBA 10 MACCe BEILECTBA,
COJZIEPIKaLIETO ONPEEIIEHHYIO MACCOBYIO JIOJII0 ITpUMecei. JleMoHcTpayu

Konnekuus paznuuHbiX BUAOB MpaMopa 1 u3iesiuid u3 Hero. CMech pEUHOI'0 U CaXapHOTo MeCKa U UX

pasznenenue. Komnexius Hegtu u HedrenpoaykToB. Komnekiust ObITOBBIX cMeceil.

Juarpamma cocraBa armMocepHoro Bo3ayxa. /JluarpamMma cocrasa npupoaHoro rasza. Komuiexuus

«MuHepaiibl 4 TOpHbIE TOPOABI». JIOMalIHNE OIBITHI

W3yueHne cocraBa HEKOTOPHIX OBITOBBIX U (papMaleBTUYECKUX IPENapaToB, COIACPIKALIMX
OIpeAENICHHYIO JIOJI0 IpUMeceH.

[TpakTuueckas padora Ne 3. [IpuroroBiieHue pacTBopa ¢ 3aJaHHONH MacCOBOM JIOJICH PacTBOPEHHOTO
BELIECTBA.

I'nasa Ill. Aenenus, npoucxooswue c sewecmaamu

Paznenenne cmeceit. CriocoObl pasneneHus cMeceil U ouncTka BenlecTB. HekoTopslie mpocTteiimune
crocoOBbl pa3/iesIeHusl CMeceil: MpocerBaHue, pas3/ielieHue CMeceil MOPOIIKOB XkKelle3a U Cepbl, OTCTauBaHuUE,
JNEKaHTalysl, UEHTpU(YrupoBaHue, pas3feiieHue C TOMOIIBI0 JCTUTENIbHOW BOPOHKH, (DUIBTpOBAHUE.
dunbTpoBaHue B 1abopaTopuu, ObITY U Ha npousBoacTse. [lonsatue o punbrpare. Ancop6uus. [lonstue 06
azcopbumu 1 aacopoeHTax. AKTUBUPOBAHHBIHN yroiib Kak BakKHEHIINI afcopOeHT. Y CTpoicTBO IPOTHBOTa3a.

Juctnmnsuus, win neperonka. Juctuuanus (meperoHka) Kak MpOIECcC BBIACICHUS BEUIECTBA M3
KUIKON cMecH. [lucTuiummpoBanHas Boa U 00J1acTH €€ MPUMEHEHHS.

Kpucrannuzanus wnu  BbimapuBaHue. Kpucrammmsanuss u - BeIIapuBaHue B JlabopaTopuu
(xpucrannuzaropsl U (papPopoBbIe YALIKH JJIs BBIIAPUBAHMS) U IPUPOJIE.

[eperonka nedru. Hedrenpoaykrer. @pakipioHHas NeperoHKa KUAKOTO BO3IyXa.

XUMUYECKUE PEaKIHUU. Y CIOBHUS MPOTEKAHUS U MPEKPALICHUS] XUMUYECKUX peakuuid. XUMUYEeCKUe
peakuuu Kak MIpolecc MPEeBpalleHHs OJHUX BELIECTB B Jpyrue. YCIOBUS NMPOTEKaHHUS W NpPEKpalleHus
XUMHUYECKUX peakuuid. CoONpUKOCHOBEHHE (KOHTAKT) BellecTB, HarpeBanue. Kartammzarop. MHrudurop.
VYrpasieHue peakiusiMu TOpeHusl.

[Tpu3HaKy XUMHUYECKUX PEAKLIUIA.

[Tpru3Haky XMMHUYECKUX peaklil: W3MEHEeHHe IBeTa, o0pa30BaHHME OCaJKa, PACTBOPEHHE OCAJIKa,
BBIJICIICHNE ra3a, [OSBICHHE 3a11axa, BIJCICHUE WU MTOTJIOIEHUE TEIJIOThI IOJIy4€HHOTO.

JeMoncTpanyn

O@unbtp lloTTa. Boponka broxuepa. YcraHoBka 11 GUIBTPOBAHUS MO BAKYYMOM.

PecnimpatopHble Macku ¥ MapJeBbI€ MOBSI3KH.

IIpoTuBoOras u ero ycTpomcTBo.

Konnekuus «Hedtb 1 HEDTENPOAYKTHD».

JeMOHCTpallMOHHBIE IKCIIEPUMEHTEI

Paznenenne cmecu Mopoika cepol U KENE3HBIX OMUIOK.

Paznenenne cmecu nopouika cepsl U ecka.

Pa3nienenne cmecu BOABI M paCTUTEIBLHOTO MACIa ¢ IOMOILBIO JEIUTEIBHON BOPOHKH.



[Tony4yenune AMCTWIIIMPOBAHHOW BOJABI C IMOMOINBIO JTAOOPATOPHOM YCTAaHOBKH Ui TI€PETOHKU
KUIAKOCTEN.

Paznenenne cmecu mepMaHranaTa U AMXpoMata Kajiisi CiocoOOM KpUCTAILTH3AINH.

B3aumozeiicTBre Kee3HbIX OMWIOK U IMOPOIIKa CEpPbl IPU HAaIrPEBAaHUMU.

[TomryueHue yTIEKUCIIOrO ra3a B3aWMOACHCTBHEM MpaMopa C KHCIOTOM W OOHApY)KEHHE €ro C
MTOMOILIbIO U3BECTKOBOM BOJBI.

KartanuTnueckoe pasinoxeHue nepokcuaa Bojopoja (KaTaau3zaTop — AMOKCHU MapraHua
(IV)).

OOHapy>xeHHe pacTBOpa LIEJIIOUU C OMOILBI0 HHIUKATOPA.

B3aumoneicTBue pacTBopa IepMaHraHaTa Kalusg M pPacTBOpa AHMXpOMaTa Kajlusg C PacTBOPOM
cynbuTa HaTPHSL.

B3aumopeiicTBre pacTBopa repMaHraHaTa Kajiusi ¢ aCKOpOMHOBOW KHUCIIOTOM.

BzanmoneiicTBre Xopuaa xkesnesa ¢ )KENTOW KPOBSIHON CONBIO U TUAPOKCHIOM HATPHS.

BzaumopeiictBue runpokcuna sxenesa (I11) ¢ pacTBopoM CONSTHON KHUCITOTHI.

JlaGopaTopHbIE OTIBITHI

AncopOuus KyKypy3HbIMH AJIOUKaMU ITapOB MaxXy4YHX BEIIECTB.

N3ydenne ycTpolcTBa 3aKUTAIIKU U TUIaMEHH.

JloMaIHue OmbIThI

Pa3nienenne cmecu cyxoro MOJI0Ka U peYHOIO MECKa.

OtcTranBaHue B3BECH MTOPOILKA JUIsl YUCTKU IOCY/bI B BOJAE U €€ IeKaHTalusl.

AncopOuys akTUBUPOBAHHBIM YTJIEM KPACSIIUX BEIIECTB METCH-KOJIbI.

PactBopenue B Bosie Tabnerku acniupuHa YIICA.

ITpuroroBneHue N3BECTKOBOM BOJBI U ONBITHI ¢ Hel. M3yuenue cocraa CMC.

[Tpaktudeckas padota Ne 4. BeipamuBanie KpUCTAIIIOB COH (IOMAITHHUIA YKCTIEPHUMEHT).

[TpakTrdeckas padota Ne 5. Ounctka noBapeHHoi comu. [Ipaktudeckas padorta Ne 6. M3yuenue

mpoiiecca koppo3uu xxenesa. ['masa [V. Pacckazbl mo xumum (3 vaca)

VYuenunueckas koHpepeHys. «Bpiaronecs pycckue yueHble-XxUMUKn». KoHKype cooOuiennit
yuamuxcs. «Moe JIF00MMoe XUMHYECKOe BEIECTBO» (OTKPHITHE, MTOyYeHHE U 3HAYCHHE).

Konkypc yuennueckux npoektoB. KOHKypc NOCBSILEH N3y4YEeHUI0 XUMUYECKUX peakuil 8 Kiacc

Bseoenue

[Ipenmer xumuu. MeToabl NMO3HAHUS B XUMMM: HaONIOJEHHE, SKCIEPUMEHT, MOJIEINPOBAHMUE.
VcTouHnkn XuMuueckoi nH(GopMaIy, ee ojyyeHne, aHalnu3 U MpeICTaBIeHHE ero pe3yIbTaToB.

[ToHsiTHE O XMMHUYECKOM 3JIEMEHTE U (POPMAX €ro CYIIECTBOBAHUS: CBOOOAHBIX aTOMAaX, IPOCTHIX U
CJIOXHBIX BEILIECTBAX.

[TpeBpamenus BemecTB. OTiINYME XUMUUECKUX PeaKLuil OT Gpru3ndecKkux siBneHui. Ponb xumMuu B
JKU3HU YejIoBeKa. XeMOopWIns U XeMopoOousi.

Kpatkue cBeneHust U3 HCTOPUM BOZHUKHOBEHUS U Pa3BUTHSI XUMHUU. POJb OTEUECTBEHHBIX YUEHBIX B
CTaHOBJICHUM XUMHUUYECKON HayKH - paboTsl M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menaeneena.

XuMuyeckass CHUMBOJIMKA. 3HAKM XUMHUYECKHX OJJIEMEHTOB M IPOMCXOXKICHHE WX Ha3BaHUM.
Xumnueckue Gopmynsl. MHaekcs U kodpdunmeHTsl. OTHOCUTENbHBIE aTOMHAsI M MOJICKYJISIPHAST MAacChl.
[IpoBenenue pacueToB MaccOBOM JOJIM XUMUYECKOTO JJIEMEHTA B BEILIECTBE HA OCHOBE €r0 ()OPMYJIbI.

[lepuonnueckas cucrema xumudeckux ayeMenToB . 1. MenneneeBa, ee CTpyKTypa: Majible U
6osbIIMe NeproIbl, TPYMIbI U noArpynnsl. [lepuonnyeckas cucrema Kak ClipaBouHOE IOcOOHUe JUIst
MIOJIyYEHUS] CBEJIEHUI O XMMHUUYECKUX dJIeMeHTax. JleMoHcTpanuy.

1. Mopenu (mapocrepxueBbie u CTroapTa - bpurine6a) pa3nuyHbIX IPOCTBIX U CIIOKHBIX BELIECTB.

2. Konnekmus CTEKITHHON XUMUYECKOM TTOCY/IBI.

3. Konekuust MmatepuanoB U W3 U3 HUX HA OCHOBE aJFOMHHUS.

4. BzaumoielicTBUE MpamMopa ¢ KUCJIOTON U MOMYTHEHHE U3BECTKOBOM BOibl. JIaDOpaTOpHBIE OMBITHI.

1. CpaBHeHuE CBOWCTB TBEPABIX KPUCTAJUIMYECKUX BELUIECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTH MCTIAPEHHS BOJIBI, OJICKOJIOHA M ATUIIOBOTO CIHUPTA € (PUIBTPOBAILHON
Oymaru.

[IpakTuueckue paboOTHI:

[Ipaktuueckas padora Ne 1. IlpaBuna TeXxHUKH G€30MaCHOCTH NpU pabOTe B XUMHYECKOM KaOHUHETe.
[Ipuemsl oOpateHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM U HarpeBaTEIbHBIMU MPUOOPAMH.



[TpakTraeckas padora Ne 2. HaGmomeHuS 32 N3MEHEHHUSIME, TIPOUCXOIAIITUMHE C TOPSIIICH CBEYOH, U X

OTIMCaHue (IOMANTHUHN SKCTIEPUMEHT). [IpeqMeTHbIe pe3yabTaThl 00yUeHHs YUYaIuics JOJKEH yMETh:

UCIIOJIB30BATh IPH XaPAKTEPHUCTHKE BEHICCTB MOHATHS: «aTOM», «MOJIEKYJa», «XUMUYECKHH >JIeMEHT»,
«XUMHYECKUN 3HAK, WM CHMBOJDY, «BEIIECTBO», IIPOCTOE BEIIECTBOY», «CIOKHOE BEHICCTBOY», «CBOMCTBA
BEIIECTBY, «XUMHUYCCKHE SBICHUSIY, «(DUIUICCKUE SIBICHUN, «KOI(PDUITUCHTBD), «MHACKCHD», OTHOCHTEIbHAS
aTOMHAs Macca», KOTHOCHUTEIIbHAS MOJICKYIIIPHAS Maccay, «MaccoBasl JOJIS DJICMEHTA,

3HATh: IPEAMEThI H3YUCHHUS €CTECTBEHHOHAYYHBIX TUCIHIUINH, B TOM YHCIIC XUMHU; XUMUUCCKUAE CUMBOJIBI: Al,
Ag, C, Ca, CI, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHs 1 MPOU3HOIICHHE; KIaCCUDHUIIUPOBATH
BEIIECTBA 110 COCTaBY HA MPOCTHIC U CIOKHBIC; Pa3INYAaTh:

TeJa ¥ BEIIECTBA; XUMHUYECKUI 3JIEMEHT U IMIPOCTOE BEIIECTBO;

OIUCHIBATB: (POPMBI CYIIIECTBOBAHUS XUMHUECKHUX 3JIEMEHTOB (CBOOOIHBIE aTOMEI, IIPOCTHIC BELIECTBA, CIIOXKHBIC
BeIIecTBa); Tabimmunyro ¢Gopmy I[leprnoauyueckoil CHCTEMBI XUMUYECKHX JJIEMEHTOB; IOJIOKEHHE JJIEMCHTA B
tabmume J[. Y. MennemneeBa, UCTIONB3ysl HMOHATHS «IIEPUOI», «TPYIIIAY, «TJABHAS HOATPYIIIAY, «ITOOOTHAS
MOJITPYIINAY; CBOMCTBA BEIIECTB (TBEPHABIX, JKUAKHX, Ta3000pa3HbIX);

OOBSICHATh CYIIHOCTh XWMHYECKUX SBICHHHA (C TOYKM 3pEHHS AaTOMHO-MOJCKYISIPHOTO YYEHHUS) M HuX
NPUHIUITHATFHOE OTIMYNE OT (PU3MUECKUX SBICHUI;

XapaKTepH30BaTh: OCHOBHBIE METONBI W3YyYCHHS E€CTECTBEHHBIX IHWCIUIDIMH (HAOIIOAEHHE, SKCIIEPUMEHT,
MOJETHPOBAHNE); BEIIECTBO MO €ro XUMHUYECKOW (OpMyJie COTIACHO IUIAHY: KAauyeCTBEHHBIM COCTaB, THII
BeliecTBa (MPOCTOC WM CIIOKHOE), KOJMYCCTBEHHBIA COCTaB, OTHOCHTENbHAs MOJCKYIIpHAs Macca,
COOTHOIIICHUE MacC DJIEMEHTOB B BEIIIECTBE, MACCOBBIC JOJIU DJIEMEHTOB B BEIIECTBE (IJIs1 CIIOKHBIX BEIIECTB);
POJIb XUMUH (IIOJOKUTEIBHYIO M OTPHULIATEIBHYIO) B )KU3HU YEIOBEKa, apryMEHTHPOBATh CBOE OTHOIICHUE K
3TOM Tpodieme;

BBIYUCIISITh OTHOCHTENBHYIO MOJICKYJSIPHYIO MacCy BEIIECTBA U MAacCOBYIO JIONIO XUMHYECKOTO JJIEMECHTA B
COCIIMHCHUSX;

MPOBOMTE HAOJIOACHHS CBOMCTB BEIIECTB U SIBICHUH, MPOUCXOIAIINX C BEICCTBAMU;

cOOJII0IaTh MPaBUJIa TEXHUKK 0€30IIaCHOCTH TIPH MTPOBEICHUY HAOMIOACHUHA 1 Ta0OPaTOPHBIX OIBITOB.
oOpamarhcsi ¢ 1a00paTOpHBIM 000PYIOBAaHUEM M HarpeBaTeILHBIMU MTPHOOPAMH B COOTBETCTBUH C TPaBUIIAMU
TEXHHUKH O€30I1aCHOCTH;

BBITIOJIHATh TMPOCTEHININE TPHUEMbl PabOTHI C JIA0OPATOPHBIM OOOPYAOBAHHUEM: JTA0OPATOPHBIM IITATHBOM;
CITUPTOBKOIA;

HaOFOIaTh 32 CBOMCTBAMH BEIECTB M SABJICHUSMH, IIPOUCXOSIINMH C BEIICCTBAMU;

OTIMCHIBATh XUMHUYECKUI IKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) S3BIKAa M SI3BIKA
XMW,

JIeNaTh BBIBOJBI IO pe3yIbTaTaM MPOBEICHHOIO KCIIEPUMCHTA;

MeranpeaMeTHbIe pe3yJIbTaThl 00yUCHHS
Yuamuiics 10IKEH YMETh:

OTIPENEIATH MPOOIEMBL, T. €. YCTaHABIUBATH HECOOTBETCTBUE MEXKIY JKEIaeMBIM U IEHCTBUTEIHHBIM;
COCTaBJIATH CIOXHBIH IJIaH TEKCTa;

BIAJIETh TAaKUM BUIOM H3JIOKEHMs TEKCTa, KaK IOBECTBOBAHHUE; IOJ PYKOBOJICTBOM YYUTENS NPOBOIUTH
HETIOCPEICTBECHHOE HAOIOACHHE;

10J] PYKOBOJCTBOM YUHTENsI O(QOPMIISITE OTYET, BKIIIOYAIONIMN OINUCAHUE HAOMIONEHMS, €Tr0 PE3yJbTaToB,
BBIBOJIOB;

UCIIOJIB30BAaTh TAKOM BUJA MBICICHHOIO (MICAIBHOT0) MOJEIMPOBAHMUS, KaK 3HAKOBOE MOJECIHPOBaHHE (HA
IpUMepe 3HAKOB XUMUYECKUX 3JIEMEHTOB, XMMUYECKUX (POPMYI);

UCIIOJIB30BATh TAKOH BU MaTEPHAIIBHOTO (IIPEAMETHOTO) MOICITUPOBAHUS, KaK (PU3MUECKOE MOIECTIUPOBAHUE (Ha
IpUMepe MOJICTUPOBAHMUS AaTOMOB U MOJIEKY);

MOTy4aTh XUMHUECKYI0 MH(OPMAIUIO U3 Pa3IMYHBIX NCTOYHHMKOB; ONpPENENsTh OOBEKT M aCHeKT aHalIn3a U
CHHTE3a; OIPENIeNAThH KOMIIOHEHTH OOBEKTa B COOTBETCTBUH C ACMIEKTOM aHAIU3a U CUHTE3a;

OCYIIECTBIISATH KAUECTBEHHOE U KOJTMYECTBEHHOE ONMCAHNE KOMIIOHEHTOB O0BEKTa;

OTIPEICNATh OTHOIICHUS 00BEKTA C APYTHMU 00BEKTaMHU; ONPEAEIATh CYIIECTBEHHBIE TPU3HAKH O0BEKTA.
CaMOCTOSTENBEHO HCIIONIB30BaTh ONOCpeoBaHHOe Habmoaenne. Tema 1.

Amombl XUMu4eckux 271emMenmo8

ATOMBI Kak (1)0pMa CYII€CTBOBAHMA XUMHYCCKUX JJICMCHTOB. OCHOBHEIC CB€ACHHA O CTPOCHHU AaTOMOB.

I[OKa?,aTeJ'IBCTBa CJIOKHOCTH CTPOCHHA aTOMOB. OmbITH Pesepq)opj:[a. HnaHeTapHaﬂ MOZECJIb CTPOCHHUA aTOMaA.

CocTaB aTOMHBIX AACP: MPOTOHDLI, HeﬁTpOHLI. OTHOocHTeIIbHAs aTOMHAs Macca. B3amMOCBS3b IOHSATHH

«IIPOTOHY, «HeﬁTpOH», «OTHOCHUTCJIbHAs aTOMHas Maccay.



M3meHenne yrcia IpoTOHOB B SIIpe aToMa - 00pa30BaHNE HOBBIX XUMHUYECKHX JIEMEHTOB. M3MeHeHne gucia
HEUTPOHOB B Ape aToMa - 00pa3zoBaHue n30TONOB. COBpeMEHHOE OIPEICICHIE TOHITUS «XUMHUECKIH JIEMEHT.
N30TOmBI KaK pa3HOBUJHOCTH aTOMOB OJJHOI'O XMMUYECKOI'O 3JIEMEHTA.

OnexTpoHsl. CTpoeHHUE AIIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX AJIEMEHTOB MajiblX nepruonaoB. Ilonarue o
3aBEpILICHHOM DJIEKTPOHHOM YPOBHE.

[Tepuoanueckas cucrema Xxumuieckux snemMenToB J[. . MenzeneeBa u cTpoeHUE aTOMOB - (PU3UYECKUI CMBICIT
MOPSAKOBOI'O HOMEpa dIIeMEHTa, HOMEepa IPyIIIbl, HoMepa Mepuoa.

W3meHeHue yncia 3IeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO dJIEMEHTa - 00pa3oBaHue
MOJIOKUTENIBHBIX M OTPULATETIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMamMH METAJIOB W HeMeTauioB. [IpuuuHbI
M3MEHEHUS] METAUIMYeCKUX U HEMETAUTMYECKHX CBOMCTB B mepuomax W rTpymnmax. OOpa3oBaHue OWHApHBIX
coequHeHnid. [loHsTHe 00 wWoOHHOW cBs3M. CxeMbl O0pa3oBaHWsI HMOHHOW CBs3W. B3amMopeilicTBHe aTOMOB
JIIEMEHTOB-HEMETAJUIOB MEXIy co00il - oOpa3oBaHME ABYXaTOMHBIX MOJIEKYJ IPOCTHIX BemiecTB. KoBaneHTHas
HETIOJSIPHAsT XUMHYECKAs CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (POPMYITEIL.

B3aumozeiicTBe aTOMOB HEMETAIOB MEXIy co0O0W - oOpa3oBaHWE OWHAPHBIX COCIMHCHHWHA HEMETAIIIOB.
DOneKTpooTpHuIaTenbHOCTh. KoBaneHTHas momsipHas CBs3b. [lOHSATHE O BAJICHTHOCTH KaK CBOWCTBE aTOMOB
00pa3oBHIBAaTh KOBAICHTHBIE XMUMHYecKue cBsi3u. CocTaBieHne (opMyn OMHAPHBIX COCAWHEHHWH IO BaJICHTHOCTH.
Haxosxnenue BaneHTHOCTH 110 (hopMyIie OMHAPHOTO COCAMHEHHUS.

B3aumozeiicTBue aTOMOB METaJUIOB MEXIy coOOi - oOpa3oBaHHe MeTAIMUECKUX KpucramioB. [loHsTue o
METaJIIMYECKON CBA3H.

JeMoHcTpanuu.

Monenu aTOMOB XUMHUYECKUX JIEMEHTOB.

[Teproanueckas cucTeMa XUMHYECKHX 37ieMeHTOB J]. 1. MeHneneeBa (pa3iinaHble (OPMBI).

JlaGopaTopHbIE OIBITHIL.

3. MogenupoBaHye IPUHIUIIA ASHCTBHS CKAHUPYIOIIETO MIUKPOCKOTIA.

4. N3roToBieHHE MOJIeNiel MOJIeKyYJl OMHAPHBIX COCTUHEHH.

5. MzroroBnenue MoieiIu, WITFOCTPUPYIOIIEH CBOWCTBA METAIITIMUECKON CBA3H.

[IpenmMeTHbIE pe3yabTaThl 00y4YeHUs

Vyammiicst JOJIKEH YMETh!

- HWCIONB30BaTh TPU XapaKTEPUCTUKE aTOMOB TIOHATHUS: «IIPOTOH», «HEUTPOH», «DIIEKTPOH», «XMUMHUYECKUI
JJIEMEHT», «MacCOBO€ YHCIO», «HU30TOI», «IIEKTPOHHBIA  CJIOW», «IHEPreTUYEeCKUH  YPOBEHDHY,
«QJIEMEHTBI-METAJIIbD, «3JIEMEHThI-HEMETAILIIBDY;

- [pU XapaKTEpUCTHKE BELIECTB IIOHATUS «HUOHHAs CBA3b», «HOHBDY, «KOBAJEHTHAs HEMOJISIpHAs CBA3bY,
«KOBAJICHTHAS TOJSPHAs CBS3bY, «AJIEKTPOOTPULIATEILHOCTDY, «BATIEHTHOCTDY, «METAJIIMUECKas CBA3bY;

- ONMCHIBaTh COCTAaB M CTPOEHHE aTOMOB JIEMEHTOB ¢ NMOpsAAKoBbIMU HoMepamu 1—20 B [lepuonuueckoii cucreme
xumuueckux sneMmeHToB . . Menpaeneena;

- COCTaBJIITh CXEMBI paCTIPEIEICHHS SJIEKTPOHOB I10 JIEKTPOHHBIM CIIOSIM B IICKTPOHHOH 000JI0YKE aTOMOB; CXEMBI
00pa30BaHus pa3HbIX THIIOB XUMHUYECKOH CBA3H (MOHHOW, KOBaJICHTHOM, METAJUTMYECKOK );

- O0OBACHSITE 3aKOHOMCEPHOCTU HU3MCHCHUA CBOMCTB XHMMMYECKHX 3JIEMCHTOB (3ap$1)1013 AACp aTOMOB, YHCIIA
JJIEKTPOHOB Ha BHEIIHEM DJJIEKTPOHHOM CJIO€, YHCIO 3alONHSIEMBIX JJIEKTPOHHBIX CJIOEB, pajnyc aToma,
AIEKTPOOTPUIIATETILHOCTh, METAIUIMYECKHE U HEMETaJNIMYeCKUe CBOWMCTBA) B MEPHOJAax M Tpymmax (TJIaBHBIX
noarpynmnax) Ilepuogudeckoil cucteMbl XuMU4eckux dnemMeHToB [I. M. MeHpeneeBa ¢ TOUYKHU 3pEHUST TEOPUHU
CTPOCHHUS aTOMa;

- CpaBHMBAaTh CBOMCTBA aTOMOB XMMHUYECKUX IEMEHTOB, HAXOAALIUXCSA B OJJHOM NEPUOJE WU TJIaBHOM MOATpYyIIe
[Tepronnueckoii cuctemsl xumuaeckux 3neMeHToB [I. . MenneneeBa (3aps0B sijiep aTOMOB, YHCIIA JIIEKTPOHOB
Ha BHEIIHEM DJJIGKTPOHHOM  CJIO€, YHUCJIO 3alOJHSIEMbIX JJEKTPOHHBIX CJIOEB, pPagUyc aToMa,
3JIEKTPOOTPULIATEILHOCTh, METAIUIMYECKUE U HEMETANINYECKHE CBOMCTRA);

- JaBaTh XapaKTEPUCTHKY XMMHYECKHUX 3JIEMEHTOB IO MX NOJOXKEeHHI0 B llepmoamueckoil cucremMe XUMHUYECKUX
snemenToB JI. M. MenzaeneeBa (XMMHYECKHA 3HAK, MOPSAKOBBIA HOMEp, TEPHO, TPYIIa, MOIATPYIIA,
OTHOCHTENIbHAs aTOMHAsi Macca, CTPOCHUE aToMa - 3apsijl Apa, YUCIO MPOTOHOB U HEHUTPOHOB B sipe, oliiee
YHUCIIO 3JIEKTPOHOB, PaclpeIeiICHUE SICKTPOHOB IO AJIEKTPOHHBIM CJI0SIM); ONPENSIATh TUIl XUMUUECKOW CBSI3U
1o (bopMyne BCLICCTBA, MIPUBOAUTH MPUMEPLI BEHICCTB C pa3HbIMU TUIIAMH XHUMHYECKOH CBsI3H,

- XapakKTepH30BaTh MEXAaHU3MBI 00pa30BaHUS KOBAJIECHTHOW CBs3U (OOMEHHBIN), MOHHOW CBS3M, METAUINYECKON
CBSI3H;

- yCTaHaBJIMBaTh MPUYIHNHHO-CIICACTBCHHBIC CBA3U: COCTAB BCUICCTBA - TUIL XUMHYCCKOU CBs3H,

- COCTaBJSITH (POPMYJIBI OMHAPHBIX COSTUHECHUH 0 BAIICHTHOCTH;

- HAXOIUTh BAICHTHOCTH AJIEMEHTOB TI0 (hOpMYyJie OMHAPHOTO COSTUHCHUSL.

MetanpeaMeTHbIe pe3ysIbTaTbl 00ydeHUs

Vyammiicst TOJKEH YMETh:

- (hOpMyIIUPOBATH TUIIOTE3Y IO PEIICHHUIO TIPOOIIEM; COCTABIIATH IUIAH BHITIONHEHHS YIeOHOHM 3a1aum,



pemeHns mpodiieM TBOPUECKOTO M IOMCKOBOTO XapaKTepa, BEITOIHEHHUS IIPOEKTa COBMECTHO C
YUUTEIIEM;
- COCTaBJISITh TE€3HCHI TEKCTA;
- BJIaJIeTh TAaKUM BUJIOM H3JI0KEHUS TEKCTa, KaK OMMCAHUE; UCII0JIb30BaTh TAKON BUJ MBICIEHHOTO (M€aJIbHOTO)
MOJIEIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHUE (Ha MPHUMEPE COCTABICHUS CXEM O0pa30BaHUSl XUMHUYECKOM
CBA3H);
- HCIOJIb30BaTh TaKOH BUJl MaTepHaIbHOTO (MPEAMETHOI0) MOACTUPOBAHUA, KaK aHAJIOTOBOE MOJCITUPOBAHHE;
- HCIOJIB30BAaTh TaKOW BUJ MAaTepPHATBHOrO (IIPEAMETHOTO) MOJCITUPOBAHUS, KaK (PU3MICCKOE MOJCINPOBAHUC

(Ha mpuMepe MoJIesIel CTPOCHHUS aTOMOB);

- ompenensiTh OOBEKTHI CPAaBHEHHS H ACIEKT CPaBHEHHS OOBEKTOB; BEIIONHATH HEMONHOE OJHOJIMHEHHOE

CpaBHEHNE; BBITIOJIHATH HETIOJTHOE KOMIUIEKCHOE CPaBHEHNE; BBITIOIHATH MTOTHOE OJHONWHEHHOE CpaBHEHHE.
Tema 2. IIpocmeie seujecmaa

[Tonoxenne metamioB u HemeTaysioB B [leproanueckoit cucreme xumuueckux snemenToB J[. M. Menneneesa.
BaxHeiimme mnpocThie BemecTBa - METaUIbl (3KENe30, aOMHHWHN, KaJbLWMH, MarHwid, HaTpuH, kammii). OOmme
(buznueckue cBOiiCTBa METAJLIOB.

Baxneiime mpocThle BelecTBa-HEMETaUIbl, 00pa3oBaHHBIE aTOMaMHU KHCIOpOJa, BOIOPOIA, a30Ta, CEpH,
tdbocdopa, yriepoga. Momnekynasl MPOCTHIX BELIECTB-HEMETAIUIOB - BOJOPOJA, KHUCIOpOJa, a30Ta, TalloTeHOB.
OTHOCUTENbHAs MOJIEKYJIApHAs Macca.

CnocoOHOCTh aTOMOB XHMHUYECKHUX 3JIEMEHTOB K 00pPa30BaHUIO HECKOJBKUX MPOCTHIX BEUIECTB - aJUIOTPOIIHSL.
AnnoTpornHbsle Moaudukanuu kuciaopoda, gocdopa, ojgoBa. Merainyeckue U HEMETAJUTMUECKUE CBOWCTBA MPOCTHIX
BemecTB. OTHOCHTETHHOCTE STOTO TIOHSATHSL.

Yucno ABoranpo. Komndecto Bemnectsa. Moib. MossipHas Macca. MoJsipHBIi 00beM ra3000pa3HbIX BEIIECTB.
KpatHble eauHUIBI H3MEPEHUS KOJMMYECTBA BEIMIECTBA - MUIUTUMOJb M KHJIOMOIb, MIJUTIMOIISIPHAS M KHJIOMOJISIpHAs
MAacChl BEIIECTBA, MIUTAMOJISIPHBIN W KWIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTs! ¢ Hcmonp30BaHNEM IMOHITHI «KOJTHYIECTBO BEIIECTBAY, «MOJIPHAS Maccay, «MOJIIPHBIA 0OBEM Ta30By,
«aucno ABoraapoy. Jlemoncrpanuu. [Tomyaenne o30Ha.

O06pasipl 6enoro u ceporo oyoBa, 6enoro U kpacHoro hocdopa. Hexoropsie

MeTaJlJIbl K HEMETAJUIbI ¢ KOIMYECTBOM BellecTBa | Moiib. MoapHbIi 00beM

ra3o00pa3HbIX BemecTB. JIabopaTOpHbIE OIBITHI.

6. O3HaKOMJICHHE C KOJUICKIIUEH METAJLIOB.

7. O3HaKOMIIEHHE C KOJUIEKIIMEH HEMETAIJIOB.

IIpenMeTHbIe pe3yabTaThl 00y4eHUs YYaluiics

TOJDKEH YMETh:

- UCIIONIF30BATh P XapaKTEPHUCTHKE BEHISCTB MOHATHS: «METAILIBD, «IUIACTHIHOCTEY, (TEIUIOTPOBOTHOCTDY,
<«QIIEKTPOIIPOBOIHOCTEY, «HEMETAIUIBD), «AIUIOTPOITUS, «AJUIOTPOITHEIC BUAOM3MEHEHNUS, HTH MOIH(DUKAIIAID;

- OTIMCHIBATh TIONIOKCHHE DJIEMEHTOB-METANIOB M DJIEMEHTOB- HEMeTaluioB B [lepmommueckoil cucreme
XuMuueckux sneMeHToB . . Menaeneena;

- KJIACCU(HUIINPOBATH IPOCTHIC BEIIECTBA HA METAIIIBI M HEMETAJUTBI, JICMEHTEI,

- OIPCACIIATL MPUHAAJIC)KHOCTh HCOPraHUYCCKUX BEHICCTB K OAHOMY H3 HM3YYCHHBIX KJIACCOB - MCTAJIJIbI U

HEMETAaJUIbI;

- JA0Ka3bIBaTb OTHOCUTECJIIbHOCTD ACJICHU NIPOCTHIX BCIIECTB Ha METAJJIbI U HEMETAJJIbI;
- XapaKTepH30BaTh 00IIHe (PU3NIESCKHAE CBOWCTBA METAIIJIOB;
- yCTaHABIUBATh MPUINHHO-CIICJCTBEHHEBIC CBS3H MEXKIY CTPOCHHEM aTOMa M XMMHUYCCKOH CBSI3BIO B IMPOCTHIX

BEIIECTBAX - METAJUIAX U HEMETaJIaX;

- 00BSICHATH MHOTOOOpa3ue MPOCTHIX BEMIECTB TaKUM (PaKTOPOM, KaK aJUIOTPOTIHS;

- OTIMCHIBATH CBONCTBA BEIIECTB (HA MPHMEPaX MPOCTHIX BEIIECTB - METAJUIOB U HEMETAIIJIOB);

- coOII0aTh TpaBmiIa TEXHUKH 0€30ITaCHOCTH IPH MTPOBEICHUH HAOOACHUH 1 TaAOOPATOPHBIX OIBITOB;

- UCIIONIF30BATh TPH PEIICHHH PACUCTHBIX 3a7ad MOHSATHS: «KOJMYECTBO BEIECTBAY», «MOJbBY, «IIOCTOSHHAS

ABOragpo», «MoJIsipHas Macca», «MOJISIPHBIA 00BbEM ra30B», KHOPMAaJIbHBIE YCIOBUS;

- MIPOBOJIUThH PACUEThl C UCIOIb30BAHUEM TOHATHH: «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «MOJISPHBIH
00BEM ra3oB», «IOCTOSAHHAS ABOTaApoO».
MertanpeaMeTHbIE pe3ybTaThl 00YYCHUS YYaluics JODKEH YMETh: COCTaBIIATh
KOHCTICKT TEKCTa;
- CaMOCTOSTENIFHO HCIIOJIE30BAaTh HEMOCPEACTBEHHOE HAOMIOACHUE, CaMOCTOSATENFHO O(QOPMIATH OTYET,
BKJIIOYAIOIIMN ONUcaHue HAaOJIIOAECHNUs, €T0 PE3YIbTaTOB, BHIBOJIOB;
- BBINOJHATDH MOJIHOE KOMIUIEKCHOE CPaBHEHUE; BBITIOJIHATH CPaBHEHUE 10 aHaJoOruu. Tema 3.
Coeounenusi XuMu4eckux 31eMeHmos.



Crenens okucienus. CpaBHCHHE CTENCHH OKHCICHUS W BaJeHTHOCTH. OmpeneseHue CTEIeHH OKHCICHUS
3JIEMEHTOB B OMHApHBIX coeanHeHusX. CoctaBieHue GopMys OMHAPHBIX COSMHEHMIA, OOIINI CIIOCO0 X Ha3BaHUU.

BunapHble coequHEHHWS METAIIOB M HEMETAJUIOB: OKCHIBI, XJIOPHIBI, Cyiab¢uasl u mp. CocraBieHHE HX
hopmy.

BunapHble coenuHEHUsT HEMETAUIOB: OKCHIBI, JIETYYHE BOJOPOIHBIC COCIMHEHHUS, UX COCTaB M Ha3BaHUS.
IIpencraButenn OKCHAOB: BOJAA, YIVIEKHUCHBIA Ta3, HETalleHas W3BECTh. [IpENCTaBUTENU JETyYMX BOIOPOTHBIX
COCIMHEHHI: XJIOPOBOIOPO]] ¥ aMMHAK.

OcHOBaHUs, MX COCTAB M Ha3BaHUs. PacTBOpUMOCTh OCHOBaHHY B Bojie. [IpeicTaBuTeNN MIET0YeH: THAPOKCHIBI
HATPHS, KU U KanbIwst. [loHsTHEe 00 MHINKATOpax M KAYeCTBCHHBIX PEAKITUIX.

Kucnotsl, ux cocras u HazBauus. Kiaccudukanms kucnor. [IpeacraBurenu KHCIOT: cepHast, COJISTHAS, a30THAS.
TMoustue o mikane kucnotHocTH (ukana pH). 3sMeHeHre OKpacKH HHAUKATOPOB.

Counu Kak IPOU3BOIHBIE KUCIOT U OCHOBaHMM, UX COCTaB U Ha3BaHuUsA. PacTBopuMOCTh coneil B BoJE.
[IpencraBurenu comneil: Xopua HaTpus, KapOoHAT U pocdat KanmbIusa. AMOphHBIE M KPUCTAUTHYECKUE BEIIECTBA.

MexMoneKyIsIpHbIE B3aUMOACUCTBHS. THITBI KPUCTATUIMIECKUX PEIIETOK. 3aBUCUMOCTh CBOICTB BEIIECTB OT
THUIOB KPUCTAJUTMUECKHIX PEIIETOK.

UYucteie BenecTBa U cMecH. [IprMeps! sKUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BEIIECCTB
u cMeceil. Ix coctaB. MaccoBasi 1 00beMHas JOIM KOMIIOHEHTa cMecH. PacueTsl, cBs3aHHbBIE C HCIIOIb30BAHUEM MOHSITHS
OIS

Hemonctparmu. OOpa3ibl OKCHIIOB, KACIIOT, OCHOBAaHUIA U colieil. MoeIn KpUCTAILTMYSCKHUX PEIISTOK XJIOPHIA
HaTpus, anmMasa, okcuaa yraepoaa (IV). KucnotHo-menoyHpie HHIUKATOPhI, H3MEHEHUE UX OKPACKU B PA3IIMYHBIX
cpenax. YHUBEpCAIbHBIN HHANKATOP U M3MEHEHUE €r0 OKPACKHU B pa3nuuHbIX cpenax. [llkama pH. JlabopaTopHbie
OTIBITHL

8. O3HakoMIIeHHE C KOJUICKIIUCH OKCHIIOB.

9. O3HaKOMJIEHHE CO CBOHCTBaMH aMMHAKa.

10. KadyecTBeHHas peakIus Ha YIIICKHCIIBIN Tas3.

11. Onpenenenue pH pacTBOPOB KUCIIOTHI, MEIOYN W BOMIBIL.

12. Onpenenenue pH TuMOHHOTO U SI0J0YHOTO COKOB Ha Cpe3e III00B.

13. O3HaKOMIIEHHE C KOJUIEKLIUENH COEH.

14. O3HakomiieHHE C KOJUICKIHEH BEIIECTB C Pa3HBIM THIIOM KPUCTAIIMYECKOH perieTkd. M3rotoBneHne
MOJIeNICH KPUCTAIUIMIECKUX PEIIETOK.

15. O3HakoMiIeHHE ¢ 00pa3I[OM FOPHOIT MOPOABI.

[IpakTuueckue paboTHI.

IIpaktuueckas padora Ne 3. AHanM3 MOYBEI ¥ BOJIBI (IOMAIIHUH 3KCIIEPUMEHT).

[IpakTrueckas padotaNe 5. [IpuroToBieHne pacTBopa caxapa U pacueT ero MacCOBOM JI0JIH B PacTBOpE.

IIpenmeTHbIe pe3ynbTaThl O0YIECHUS

Yyamuiics TOJKEH YMETh:

- HCIOJB30BaTh NPH XapaKTEPHCTUKE BEIIECTB IMOHATHS: «CTEHNEHb OKUCICHUSD), «BAaJCHTHOCTBY», «OKCHJBD»,
«OCHOBAHUSY, «IIEIOYN», «KAUECTBEHHAs PEaKIUsI», «HHIUKATOP», «KUCIOTBD», «KHACIOPOICOACPIKAIIIC
KHCIIOTED, «OECKUCIOPOIHBIC KHCIOTB), «KHUCIOTHAS Cpelay, «IICOYHAs Cpeaay», «HEHTpalbHas cpernay,
«mkana pHy, «comm», «aMop(dHbIEe BEMIECTBAY, «KPUCTAILUIMUESCKHIE BEIICCTBAY», «KPUCTAIUTHUECKAS PEIICTKA,
«UOHHAs ~ KPUCTANIMYECKas  pEIIeTKa», «aTOMHAas KPHUCTAJUIMYECKas  pemIeTKa», <«MOJEKYIsSpHas
KPUCTAIUTMYECKAs PEIISTKAY, «METAJUTNIECKas! KPUCTAIMICCKAs PEIIETKAY, «CMECH»;

- KIaccHu(UIMPOBATH CIOKHBIE HEOPTAHMYESCKUE BEIIIECTBA MO0 COCTABY HA OKCHUIIbI, OCHOBAHMS, KHCIIOTHI U COJIN;
OCHOBAaHWUsI, KHCIIOTBI M COJIM 10 PACTBOPUMOCTH B BOJIC; KUCIOTHI 10 OCHOBHOCTH H COJICPIKAHHIO KUCIIOPO/Ia;

- ONpCACTATh NPUHAATICIKHOCTh HCOPTAaHNUYCCKUX BEIICCTB K OJHOMY M3 U3YUCHHBIX KJIaCCOB (OKCI/I}II)I, JICTYy4UHne
BOJIOPOJIHBIC COSINHEHNUS, OCHOBAHUSI, KUCIIOTHI, COJIN) 1O (hOpMYyJIc;

- ONKCHIBATH CBOMCTBA OTACIBHBIX MPEACTABUTENICH OKCHIOB (HA MPUMEPE BOJIBI, YIIIEKUCIIOrO ra3a, HeraleHo
W3BECTH), JETYYHX BOIOPONHBIX COCIAWHEHHWH (HA TpPHMEpe XJIOPOBOAOpOAa M aMMHaKa), OCHOBaHWH (Ha
npuMepe THAPOKCHIOB HATPHSL, KAJTUS U KaJIbIIHs ), KICIOT (Ha IIPAMEPE CEPHOU KHCIIOTHI) U COJel (Ha mpuMepe

XJIOpHUIIa HATPUS, KapOOoHATa KaIbIys, ocdara KaIbIus);

- ONpEAeNATH BaJICHTHOCTH U CTEIICHb OKHCIICHHUS 3JIEMEHTOB B BEIIECCTBAX;

- COCTaBJATH (OPMYJBl OKCHIOB, OCHOBAaHHM, KHCIOT W COJEH IO BAJCHTHOCTSM M CTCHCHAM OKHCICHUS
JJIEMEHTOB, a TAK)KE 3apsAaM HOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KHCIOT, OCHOBAHHHA U COJICH;

- COCTaBJIATH Ha3BaHMS OKCHIIOB, OCHOBAHUI, KICIOT U COJNEH; CPaBHUBATH BAJCHTHOCTh U CTEIIEHb OKHCICHUS;
OKCHJIBI, OCHOBAHUSI, KUCIIOTBI ¥ COJIH IO COCTABY;

- HCIOJB30BaTh TAOJIHUIY pAaCTBOPUMOCTH JJISI ONPEEIICHHST PACTBOPUMOCTH BEIIECTB;

- YCTaHABIHMBATH TCHETHYECKYIO CBSI3b MEKAY OKCHUIOM M THUAPOKCHUAOM M HA00OPOT; IPUINHHO- CICICTBCHHBIC
CBA3U MEXKIY CTPOCHHUEM aToMma, XUMHYECKOH CBSI3BI0O U TUIIOM KpHCTaJTHHQCCKOﬁ PCHICTKH XUMHYCCKUX
COCIMHEHMIA;



- XapakTepH30BaTh ATOMHEIC, MOJIEKYJSIPHBIC, MOHHBIE METAUIMYECKHE KPHUCTAJUIMYECKHE PELICTKH; Cpemy
pacTBopa ¢ TOMOIIbIO IKaJbl PH;

- TIPUBOJAUTH IIPUMEPHI BEIIECTB C Pa3HBIMU THIIAMH KPUCTATUTHIECKON PEIIETKY;

- NIPOBOJUTH HAOIIOJCHUS 3a CBOUCTBAMU BELIECTB U SIBJICHUAMU, IPOUCXOASAIIUMU C BELIECTBAMU;

- coOar0aTh NpaBUiIa TEXHUKH O€30IaCHOCTH MIPU MPOBEACHUY HAOMIOJCHUI U OIBITOB;

- HCCIIeAOBaTh Cpely pacTBOpa ¢ IMOMOUIbIO MHAUKATOPOB; SKCIEPUMEHTAIBHO pa3inuaTh KUCIOTHI U IIEN0UH,
HOJb3YSACh HHANKATOPAMUY;

- HCHOJb30BaTh MPU PEIICHUM PACUETHBIX 337ay MOHSATHUS «MaccoBas JOJS AJIEMEHTA B BEIIECTBE», «MacCcOBast
JI0JIs1 PACTBOPEHHOI'O BELIECTBA», OOBEMHAs N0JIsl Ta3000pa3HOTO BEILIECTBAY;

- TNPOBOJUTH PACUCThl C UCIOIb30BAHUEM IOHATHH «MaccoBas OIS 3JIEMEHTA B BEILECTBEY», «MaccoBas IO
PacTBOPEHHOT'O BEIIECTBAY, «00BbEMHAs JJOJIS ra3000pa3HOro BELIECTBAY.

- oOpamarscs ¢ 1abopaTopHEIM 000pPYAOBaHHUEM M HArpeBaTeIbHBIMU IIPHOOPAaMH B COOTBETCTBUH C NPaBHIAMH
TEXHHKHU OC30I1aCHOCTH,

- BBINOJHATH NPOCTEHINHE IPUEMBI Pa0OTHI C Ja0OpaTOPHBIM OO0OPYJOBAaHHMEM: JTa0OPAaTOPHBIM IITAaTUBOM;
CIIUPTOBKOM;

- Ha0IIoJaTh 32 CBOWCTBAMU BEIIECTB U SBICHUAMH, IPOUCXOISIINMH C BEIECTBAMH;

- ONHCHIBaTh XUMHUYECKHU HKCIIEPHMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3BIKA U S3BIKA
XHIMUWY;

- JenaTh BBIBOIBI 10 pe3yiIbTaTaM IPOBEACHHOTO SKCIEPHUMEHTA;

- TOTOBHTH PACTBOPHI C OTPEACICHHON MacCOBOM T0JIE paCTBOPEHHOTO BEIIECTBA;

- TIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JTOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MertanpeaMeTHEBIE Pe3yIbTaThl O0YICHIS
VYyamuiics JOMKEH YMETh:

- COCTaBIIITH HAa OCHOBE TEKCTa TAOIUIIBI, B TOM 4Hcie ¢ mpuMeHeHueM cpencts UKT;

- IIOJ PyKOBOJCTBOM YUHTEJNS IPOBOAUTH OIIOCPENOBAHHOE HAOIIOICHHE;

- TIOX PYKOBOACTBOM YUHTENS OQOPMIIATH OTYET, BKIIOYAIONINHA ONHMCAaHHE IKCIIEPUMEHTA, €T0 Pe3yIIbTAaTOB,
BBIBOJIOB;

- OCYILECTBIISITh MHIYKTHBHOE 0000ILIeHHE (OT €AMHHYHOIO JOCTOBEPHOTO K OOIIEMY BEPOSTHOCTHOMY), T. €.
OTIpeeIATh OOIIHe CYIIECTBEHHBIC PU3HAKH ABYX U 00Jiee 00BEKTOB U (PUKCUPOBATh UX B (JOPME MOHATHS HIIH
CYXJICHUS;

- OCYILECTBIISTH ACAYKTHUBHOE 0000IIeHNE (OABEACHNE EAUHUYHOIO JOCTOBEPHOTO MO 001Iee J0CTOBEPHOE), T.
€. aKTyaJU3UpOBATH IMOHATHE WM CYKICHUE, M OTOXJICCTBIATH C HUM COOTBETCTBYIOIIHME CYICCTBEHHBIE
MIPHU3HAKK OJTHOTO HJIH 0oJiee 0OBEKTOB; OMPEACTATh ACTIEKT KIIACCU(DUKAITHH; OCYIIECTBISTh KiIaCCH(PHUKAIINIO;

- 3HATh U UCIIOJB30BAThH PA3IMIHBIC (POPMBI IPEACTABICHUS KITACCH(DUKAIIHH.

- CaMOCTOSTEIBHO HCIIONIF30BATH ONIOCPEIOBaHHOE HabmoaeHue. Tema 4.

Hzmenenus, npoucxoosuyue ¢ gewecmsamu

[onsTHE SBICHWUIA, CBI3aHHBIX C H3MEHEHUSMH, IIPOUCXOSIINMH C BEIIECTBOM. SIBJICHUS, CBA3aHHEIC C
U3MEHEHUEM KPUCTAJUTHIECKOTO CTPOCHHUS BEIIECTBA TP ITOCTOSIHHOM €T0 COCTaBe- (pM3MUecKue sSBieHus. Ou3ndeckue
SIBTICHUS B XUMUU: TUCTUILIALNS, KPACTAIUTA3AINSL, BRITAPUBAHNE W BOTOHKA BEUIECTB, (GUIBTPOBaHUE U
HEHTPUPYTUPOBAHHE.

SIBreHMsI, CBs3aHHBIC C M3MEHEHHEM COCTaBa BEIIECTBA, - XMMHUUYECKHE peakuud. [Ipu3HaKM W yCIOBHSA
MMPOTCKAaHUA XUMHNYICCKUX peaKHHﬁ. BI)I,Z[BJ'IGHI/IC TCIUIOTBI U CBE€TA - PCAKIIUU TOPCHUSL. ITonstre 00
9K30- ¥ SHAOTEPMUYECKUX PEaKIIHAX.

3aKOH COXpaHEHUS MAacChl BEIIECTB. XHUMHUYECKHE YpaBHEHMs. 3HAUCHHME HHICKCOB M K03()(UIMEHTOB.
CocTaBneHue ypaBHEHUH XUMHUYECKUX PEAKIIUH.

PacueTsl MO XMMHYECKHM ypaBHEHMsM. PeleHue 3amady Ha HaxXOXJCHHME KOJMYECTBA, MAacChl WK o0beMa
IPOJyKTa PEaKLUH 10 KOJMUYECTBY, Macce WM 00bEMy MCXOJHOIO BEIIECTBAa. PacueTsl ¢ MCIIOIB30BAHHEM MOHATHS
«I0JIsD», KOT'JIa UICXOAHOE BEIIECTBO JAHO B BUJE PAcTBOpaA C 3aJaHHOW MacCOBOIl 10JIel pacTBOPEHHOTO BEIIECTBA WM
COJIEP>KUT ONPENENICHHYIO JOMI0 IPUMECEH.

Peakuuu paznoxenus. [IpencraBnenue o ckopocTi XuMuieckux peakuuid. Karanuzaropel. @epmenTsl. Peakuuu
coenuHeHMs. KaTanuTudeckue W HEKATATUTHYECKUE pEakIud, oOpaTHMble W HeoOpaTHMbIe peakinuu. Peakim
3aMelleHus. P akTHBHOCTU METAIIOB, €0 UCIOJIb30BaHUE IS IPOrHO3UPOBAHUS BOZMOKHOCTH MIPOTEKAHUS PEaKLUil
MEX]ly MeTaJlJIaMH U KUCIOTaMM, PEaKLMi BEITECHEHHSI OJHUX METaJJIOB U3 PACTBOPOB UX COJIEH IPYTMMH METaJlJIaMU.
Peaxunm oOmeHa. Peakrny HeWTpanu3anun. Y CIOBUS MPOTEKaHUs peaknnii oOMeHa B pacTBOpax /10 KOHIIA.

Tunbl XUMUYECKUX peakLUil Ha IpUMeEpPe CBOMCTB BOJbI. Peakiiys pa3nokeHus - 3IeKTpoian3 Boasl. Peakiyu
COEIMHEHUS - B3aMOJIEHCTBUE BOABI C OKCHUIAMH METAJUIOB M HEMETAJJIOB. Y CJIOBUE B3aUMOJAEUCTBUS OKCHIOB
METaJJIOB ¥ HEMETAJUIOB C BOIOH. [loHITHE «THAPOKCHIB). Peakiiiny 3aMeIeHus - B3aUMOACHCTBHE BOJIBI C METAJIAMH.
Peakuuu oOMeHa - rTHAPONIN3 BemecTB. JleMOHCTpalyy.



[Mpumepsl Gu3MvecKUx SBICHHIA: a) TUIaBlieHHe napaduHa; 0) BO3rOHKAa MOJa WM OCH30WHOW KHCIIOTHI; B)
pacTBOpEeHNE OKPAIIEHHBIX CONEH; T') T (y3Hs AYIIUCTHIX BEIICCTB C TOPSIICH JTaMITOYKH HAKAINBAHMS.

[Ipumepsl XUMHYECKUX SIBICHUH: a) ropeHue MarHus, ¢ocdopa; 0) B3aUMOAEHCTBUE COJSIHOW KHCIOTHI C
MpPaMoOpOM MUJIM MeJIoM; B) mostyueHue ruapokcuaa meau (I11); r) pactBopeHue Moay4eHHOro THAPOKCHIA B KUCIOTAX; 1T)
B3aumoeiictBue okcuma Menu (l1) ¢ cepHO KHMCIOTOW MpU HATPEBAHWH; €) PA3IOKEHUE MEPMaHraHATa Kajus; XK)
pa3lIoKEHHE TMEPOKCHIa BOIOPOAA C IMOMOIIBI0 JMOKCHIA MapraHia W Karauassl KapTodens WIH MOPKOBHU; 3)
B3aUMOJICHCTBHE pa30aBICHHBIX KUACIOT C MeTauiaMu. JIabopaToOpHEIE OIBITHI:

16. [TpokamuBaHue MEAX B IDTAMEHH CITUPTOBKH.

17. 3amemenne Mean B pactope xsopuna mean (1) sxemezom.
[IpakTruyeckue paboTHI:

4. Tlpu3Haku  XUMHYECKUX  PEAKIIHH.

IIpenmeTHble pe3yabTaThI 00yJeHus

VYyamuiics 10MKEeH yMETh:

- HCIOJb30BaTh MPU XapaKTEPUCTUKE BELIECTB NOHATHUA: «IUCTWLIALMSDY, «IIEPErOHKa», «KpHUCTaIU3aLus»,
«BBIMTAPUBAHUEY, «(QUIBTPOBAHUEY, «BO3TOHKA, WIN CYOJIMMAIIUS», «OTCTAUBAHHUE», «UIECHTPH(YTHPOBAHUEY,
«XUMHUYECKasg peaklus», «XUMHUYECKOE YpaBHEHHE», «PEaKLUUU COCIUHEHUS», «PEaKLUUU PazIoKEHHUs,
«peakuuu OOMEHa», «peaKkHH 3aMeLeHHs», «PEeaKUUH HEeUTpaau3alin», «IK30TEPMUUYECKHUE PpEaKIumn»,
«OHIOTEPMUYECKHE PEAKIUI», «PEAKIIMH TOPEHHS», KKaTAIU3aTOPhD», «(HEPMEHTBI», «OOpPaTUMBIEC PEAKIHI»,
«HeoOpaTHMble peakiun», «KaTAIUTUYECKHE PEeaKIUn», «HEKATATUTHUECKUE PEaKUUuu», «PSa aKTHBHOCTH
METAIJIOBY, «THAPOIIU3Y;

- yCTaHABIHMBATH MPUYNHHO-CICICTBEHHBIC CBSI3M MEXIy (QHU3MYECKHIMH CBOHCTBAMH BEIIECTB U CIHOCOOOM
paszeneHus CMecei;

- OOBSACHATH 3aKOH COXPAaHCHUS MACCHI BEIIECTB C TOYKH 3PSHHUS aTOMHO-MOJIEKYJISIPHOTO YICHUS;

- COCTaBJIATh ypaBHEHMs XMMUYECKHX pPEeaKLUi Ha OCHOBE 3aKOHA COXPAHEHHS MacChl BEILECTB;

- ONHCHIBAaTh PEAKIUH C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO MIIH POJHOTO) SI3BIKA U SI3BIKA XMMUH;

- KraccupUIMPOBaTh XUMHUECKHE PEaKIHWH IO YHCIY M COCTABY MCXONHBIX BEIIECTB M IMPOAYKTOB PEAKIIUY;
TerioBoMy 3 (eKTy; HalrpaBIIeHUIO IPOTEKAHUS PEaKIMH; YIaCTHIO KaTalln3aTopa;

- WUCHOJB30BaTh TaOJHIly pPAacTBOPUMOCTH JJISi OIpPENEIeHUs BO3MOXKHOCTH MPOTEKAHUSA peakiuii oOMeHa;
3JIEKTPOXUMHUUECKUH Al HANpsHKEHUH (aKTMBHOCTH) METAJUIOB JJISl OIIPEIENICHUs] BO3MOXHOCTH MPOTEKAHUS
peaxuii Mex 1y MeTaJlJIaMi U BOJHBIMU pacTBOPAMH KHUCIIOT U COJICH;

- HabJroAaTh U ONMUCHIBATH NMPU3HAKH M YCIOBUS TEUCHUS XUMHUYECKUX peakluii, 1ejaTh BHIBOJIBI HA OCHOBAHUU
aHayM3a HaOJI0ICHUH 32 SKCIIEPUMEHTOM;

- TIPOBOIUTH pacyeThl 10 XUMHUYCCKIM YPAaBHEHUSIM Ha HaXOXKICHHE KOJIMIECTBA, MAacCHl MM 00BbeMa IIPOIAYKTa
PEaKIny 10 KOIUIECTBY, MacCce WIN 00bEeMY HCXOTHOTO BEIIECTBA; C HCIOIB30BAaHUEM ITOHATHS OIS, KOTIa
HCXOJHOE BELIECTBO JJaHO B BHJIE pacTBOpa C 3aJaHHOW MaccoOBOW J0Jield pacTBOPEHHOI'O BELIECTBA WM
COJIEP)KUT ONPEETICHHYIO JI0JII0 TpUMEceH.

MeranpeaMeTHbIe pe3yJIbTaThl O0yUCHHS Y Yaluics J0KEH YMETh:

- COCTaBJISITh HA OCHOBE TEKCTa CXEMbI, B TOM 4ucIIe ¢ npuMeHeHueM cpeacts UKT;

- CaMOCTOSTENIbHO OQOPMIISATH OTYET, BKIIIOUYAIOIINN ONMCAHUE SKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BHIBOJIOB;

- HCIOJIb30BaTh TAKOH BUII MBICIIEHHOTO (MI€ILHOTO) MOJIEIMPOBAHUS, KaK 3HAKOBOE MOIETIMpOBaHUe (Ha
IpuMepe ypaBHEHUI XMMHUYECKUX peakuii);

- pasnuyaTth 00beM U COJep)KaHue MOHITUN; pa3IudaTh POJIOBOE M BHIOBOE TIOHSTHS, OCYIIECTBIIATh
POJIOBHUIOBOE OIpEIeIEHNE TTOHATHH.

- CaMOCTOSTEIHHO HCIIONBE30BATh ONIOCPEIOBaHHOE Habmoaenue. Tema 5. Pacmeopenue. Pacmeopel. Ceoticmea

PAcmeopo8 NeKmpoIUmos

PactBopenue kak (pU3MKO-XUMHUECKUH Tiporiecc. I[IoHATHE 0 THApaTaX U KpUCTAUIOTHApaTax. PacTBOpUMOCTS.
KpuBbie pacTBopuMOCTH Kak MOJIENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPBIX BELIECTB OT TeMiepaTypbl. HacklleHHbIe,
HEHACBIILIEHHBIE U NEPECHILLIEHHbIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJISl MPUPOJIBI U CEILCKOr0 X03sHCTRa.

ITonsiTHe 00 3JEKTPOTUTHUYECKONW AUCCONUAIUN. DJISKTPOIUTHI M HEDIEKTPOIUTH. MeXaHu3M AMCCOIMaInit
AJIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM cBsi3u. CTENeHb 3JIEKTPOJUTUYCCKON aucconmanui. CUIbHBIE U cia0bie
AJIEKTPOJTUTEHI.

OCHOBHbIE TIOJIOKEHUSI TEOPUM DJIEKTPOIUTHUECKON nuccoruanui. VMoHHble ypaBHeHHs peakuuil. Peakuuun
oOMeHa, uayIre 10 KOHIIA.

Kiaccudukanust HOHOB 1 UX CBOHCTBA.

Kucnotel, ux xnaccudukamms. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TCOPUHU DICKTPOIUTHUESCKOMH
auccouuanuyd. MoeKylapHble ¥ HOHHBIE YypaBHEHHMs peakuuil. BsauMopelcTBHe KHCIOT € MeTaJIaMH.
DNEKTPOXUMHUYECKUN Pl HANPsDKEHUI MeTaisioB. B3anmoneiicTBie KUCIOT ¢ OKCHIAMU MeTaljioB. B3aumoneicTue
KHCJIOT C OCHOBaHMSMH - pEeaKlus HeWTpanm3aluu. B3amMoneiicTBue KHCIOT ¢ coismu. Mcrmonmp3oBaHHe TaOIHIIBI
PacTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMUYECKHX CBOMCTB KUCIIOT.



OcHoBaHus, uX KIaccuukanys. Jlucconuans OCHOBaHUN 1 UX CBOHCTBA B CBETE TEOPUH DIIEKTPOIUTUICCKOM

Juccolanyi. BzanMoielicTBre OCHOBaHUM ¢ colisiMu. Mcronb30BaHue TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH
XHMHUYECKUX CBOMCTB OCHOBaHMI. B3anMonelcTBre 1e04Yeil ¢ OKCHAaMU HEMETAJLIOB.

CO.]'II/I, HUX JUCCOILIMALIMS U CBOMCTBA B CBETE TEOpHUU BHCKTpOHHTHHCCKOﬁ auccouyanuu. Bzanmopaencteue comei

C MCTaJlllaMu, OCOOCHHOCTH ATHUX peaKuHﬁ. BzaumoneiicTBue coieit ¢ consimu. Mcnonb3oBaHue Ta6J'II/IIII)I PacTBOPpUMOCTH
AT XapaKTEPUCTUKU XUMHUYICCKUX CBOICTB COJICH. 0606HIeHI/IC CBeJIeHUI 00 OKCHJax, X KJ'IaCCI/I(i)I/IKaIII/II/I M CBOMCTBAaX.

I'enetnueckue psipl MeTalIa M HeMeTaia. ['eHeTHueckas CBsI3b MEXIY KilaccaMy HEOpPraHHYECKUX BEIIECTB.
OKHCIUTEIBHO-BOCCTAHOBUTEbHBIE PEAKLINH.
OmnpenerieHue CTENIEHESH OKUCIICHUS Ul AJIEMEHTOB, OOpa3ymOIIMX BelIecTBa Pa3HBIX KJIAcCOB. Peakium

HOHHOI'O0 OOMEHAa W OKHCIHTEILHO-BOCCTAHOBHTEIILHBIE pCaKuun. OxucnuTenab Hu BOCCTAaHOBUTCJIb, OKHCJIICHUC H
BOCCTAaHOBJICHHEC.

CocraBieHne ypaBHEHHH OKHACINTEIFHO-BOCCTAHOBUTEIBHBIX PEaKINi METOIOM AIIEKTPOHHOTO OanaHca.
CBolicTBa IPOCTHIX BEILECTB - METAJJIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIbHO-

BOCCTaHOBHUTENBHBIX peakiuil. [lemoncTparum.

HcnbiTanue BELECTB U MX PACTBOPOB HA 3JIEKTPONPOBOJHOCTH. 3aBHCUMOCTD
3JIEKTPONIPOBOJHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTpauuu. J[BmkeHne
OKpAIlIEHHBIX NOHOB B 3JIEKTPUUECKOM IToJie. B3anmoeicTBue MHKA C Cepoii,
coJsiHOM kucinoTol, xinopuaoM meau (II). Fopenue maraus.

BzanMopeiicTBre XJIOPHON U CEPOBOAOPOIHON BOABI.

JlabopaTopHBIE OMBITHL

18. BzaumoeiicTBHe pacTBOPOB XJIOPHA HATPHUSA M HATpaTa cepedpa.

19. IToryueHue HEPaCTBOPUMOTO THIPOKCHAA U B3aUMOJICHCTBHE €T0 ¢ KUCIOTaMH.
20. B3zaumMoneiicTBue KUCIOT ¢ OCHOBAHUSMU.

21. BzauMonaeicTBue KUCIOT ¢ OKCHIAMU METAJLJIOB.

22. BzaumoneiicTBue KUCIIOT ¢ METAJJIAMU.

23. B3aumMmoneiicTBue KUCIIOT C COJISIMU.

24. B3auMoaeicTBHE IEJI0YEN C KUCIOTaMHU.

25.
26.
27.
28.
29.
30.

BzaumoneiicTBure 1ieaouei ¢ OKCHIaMH HEMETAJIIOB.
B3aumonelicTBue 1e104€l ¢ COISIMU.

IToyuenue u cBOICTBAa HEPACTBOPUMBIX OCHOBAHUIN
BsanMoneiicTBie OCHOBHBIX OKCHJIOB C KHCJIOTaAMHU.
BsanMoseiicTBie OCHOBHBIX OKCHIOB C BOJOM.
BzaumomeicTBre KUCIOTHBIX OKCHIOB C IIEI0YaMHu.

31. BzaumoaeicTBue KUCIOTHBIX OKCUIOB C BOIOM.

32. BzaumoneicTBue coieil ¢ KUCIOTAMU.

33. B3zaumoaeiicTBue colieil ¢ Mea04YaMH.

34. BzaumonaeicTBue coJieil ¢ COJISIMU.

35. B3anmMoelicTBHEe pacTBOPOB COJICH C METAJIAaMH.
IIpakTudeckue paboOTHI:

IIpaktudeckas padora Ne 6. Pemienne skcriepuMeHTaIbHbIX 3a/1a4.
IIpenmeTHbIe pe3ynbTaThl 00yUeHUS

Yyammiicst 1oKeH YMETh:

WCIIONIb30BaTh MPU XapaKTEPUCTHKE MPEBPAIICHUNA BEIECTB IOHATHUS: «PACTBOPY, <AJIEKTPOJUTHYECKAs
JIUCCOIMALIMSY, <OJIEKTPOJIUTHDY, «HEINEKTPOIUTHI», «CTENEHb IUCCOLMALNNY», «CUJIbHBIE 3JIEKTPOIUTHIY,
«cnalOble AJIEKTPOJIMTHIY, «KATHOHBD», «AHUOHBI», «KUCIIOTBI», «OCHOBAHHS», «COJHY», «HOHHBIC PEAKIHH,
«HECOoJIe00pa3yIoNIie OKCHBI», «COJICO0pa3yIOIIHe OKCHIIbI», «OCHOBHBIE OKCHIBD), «KHCIOTHBIC OKCHIIBD»,
«cpenmHue COIIY, «KHCIIbIE COJINY, «OCHOBHBIE COJINY, «TEHETHYECKUI pam,
«OKHCIIUTEIFHO-BOCCTAHOBUTENHHBIE  PEAKIUU»,  «OKHUCIUTENb»,  «BOCCTAHOBUTEIBY,  «OKUCIICHHUEY,
«BOCCTaHOBIICHUEY;

OMHKCHIBATh PACTBOpPEHHE KaK (HU3UKO-XUMHUYECKHUH MPOIECC; WLTIOCTPUPOBATh TNPUMEPaMU  OCHOBHBIC
TIOJIOKEHUSI TEOPUU DIIEKTPOJIUTHUYECKOW JMCCOIMAIIMN; T€HETHYECKYI0 B3aHMMOCBSI3b MEXy BELIECTBAMU
(pocToe BemecTBO — OKCHI — THAPOKCUI — COJIb);

XapaKTepH30BaTh OOIINE XUMHUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBaHHHN U COJIEH
C TO3UIHMM TEOPUH BIEKTPOIUTHUECKON TUCCOIHAINH; CYIIIHOCTh AIEKTPOIUTHUECKON TUCCOIMAIINY BEIIECTB C
KOBAJICHTHOW TIOJISIPHOW M HMOHHOW XWUMHYECKOM CBS3bIO; CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuii;

TIPUBOJIUTH TIPUMEPHI PEAKIUN, TTOATBEPKIAAONINX XUMUIECKHUE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHJIOB,
KHCIIOT, OCHOBAaHMM W COJIEH; CYIIECTBOBaHHE B3aUMOCBSI3U MEXKITY OCHOBHBIMH KJIACCAMU HEOPTaHHYECKHX
BEIIECTB;



- KJIacCH()UIMPOBATh XUMHUYECKUE PEAKIMU MO «U3MEHEHHIO CTENCHEH OKHCIICHHS JIEMEHTOB, 00pa3yIoINX
pearupyomye BemecTBay;

- COCTaBJIATH YPABHEHUS ODICKTPOJIUTUYCCKOW ITHCCOLMALNUU KUCIOT, OCHOBAaHHHA W COJICH; MOJCKYJSpPHBIC,
TOJHBIC W COKPAICHHBIC WOHHBIC YPAaBHCHUS PEAKIUA C y4acTHEM OJCKTPOJIUTOB; YPAaBHEHUS
OKHCJIMTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIUHA, UCIIONB3YsI METO]] DJIESKTPOHHOTO 0ajaHca; YpaBHCHHS PEaKIui,
COOTBETCTBYIOIIUX IOCIICAOBATEILHOCTH («IIETIOYKE») MPEBPAIICHIH HEOPraHUYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB;

- ONpe;eNaTh OKUCIUTEIh W BOCCTAHOBUTEIb, OKHCICHHE ¥ BOCCTAHOBICHHE B  OKHCIHTEIHHO-
BOCCTAaHOBHTEJIHHBIX PEAKIIIIX;

- yCTaHABIHMBATH NPHYMHHO-CIICACTBCHHBIC CBSI3H: KJIACC BEIIECTBA - XUMUYIECKNE CBOVWCTBA BEIIECTBA;

- Ha0IIOZATh U ONHCHIBATH PEAKIMH MEXKIY SJIEKTPOIUTAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOTO)
SI3BIKA U SI3BIKA XUMHU;

- TIPOBOIUTH OIIBITHI, IIOATBEP)KIAOIIIE XUMIUECKHIE CBOICTBA OCHOBHBIX KIIACCOB HEOPTAHIMYECKHUX BEIIECTB.

- oOpamatbcs ¢ 1abopaTOpHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU IPUOOPaMHU B COOTBETCTBHH C TIPABHIAMHU
TEXHHUKH 0€30I1aCHOCTH;

- BBINOJIHATH NPOCTEUIIHE MMPUEMBI OOpaIIeHUs ¢ JIA00paTOPHBIM 00OPYAOBaHUEM: JTAOOPATOPHBIM IITATHBOM,
CITUPTOBKOIA;

- Ha0IIOZAaTh 3a CBOWCTBAMU BEIIECTB U SBICHISIMH, IPOUCXOAAIINMH C BEIICCTBAM;

- ONHCHIBATH XUMHYCCKHU HKCIIEPHMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO HIIM POIHOTO) SI3BIKA W SI3BIKA
XMW,

- JIenaTh BBIBOJBI IO Pe3yIbTaTaM IMPOBEICHHOTO SKCIICPUMEHTA.

MertanpeaMeTHBIE Pe3yIbTaThl 00YUCHHSI
Yyammiicst 10JIKeH YMETh:

- JenaTh IOMETKH, BBIIMCKH, IATHPOBAHKUE TEKCTA; COCTABIATD JOKIA];

- COCTaBJIATh Ha OCHOBE TEKCTa Ipaduku, B TOM uucie ¢ npuMenenueM cpeacts UKT;

- BIQICTh TAaKMM BHJOM H3JIOXKCHHUS TEKCTa, KaK pAcCyKICHHUE, HCIOIb30BATh TAKOW BHJ MBICICHHOTO
(MaeanbHOT0) MOJICIMPOBAHKS, KaK 3HAKOBOE MOJICIMPOBaHKE (Ha IPUMEPe YpaBHEHHI PEaKIIuil TUCCOLUAIINH,

VOHHBIX YPaBHEHHUN peakIuii, MOJypeakiuil OKHCICHUSI-BOCCTAaHOBIICHHS);
- pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (TE3HC, apryMEHTHI M (hOPMY TOKa3aTeIbCTBa);
- OCYILECTBIISTH NPSMOE UHIYKTHBHOE JJOKA3aTEIbCTBO.

- OompenensTh, UCXOAAd W3 Y4eOHOM 3amaud, HEOOXOAMMOCTh HEMOCPEICTBEHHOIO WM OIMOCPEIOBAHHOIO

HaOJIIOICHUS;

- caMOCTOATeNbHO (POPMHUPOBATH MIPOrpaMMy IKCIIepUMeHTa. 9 kiaacc
Bseoenue. Obwas xapaxmepucmuxa XumMuieckux 21eMenmos u xumuieckux peaxyuil. Ilepuoouueckutl 3aKoH u
Iepuoouueckasn cucmema xumuieckux snemenmos Jl. . Menoeneesa

XapakTepuCcTHKa JJIEMEHTa 0 ero nojoxeHuro B Ilepuopuueckoil cucreMe Xxumuueckux dnemeHTos I, M.
MenneneeBa. CBoHCTBa OKCHUIOB, KUCIOT, OCHOBAHWMA M COJIEH B CBETE TECOPUH DNEKTPOIUTHUECKON TUCCONMAINN H
OKHCJIEHUS-BOCCTAHOBIICHUS.

[onsTne o mepexomHbIX nMeMeHTax. AMpoTepHOCTh. ['eHeTHYeCKn psT IEPEXOIHOTO IIEMEHTA.
Ilepuonnueckuii 3akoH u Ilepronnyueckas cucteMa xuMmudeckux 3neMenToB . . MenneneeBa. Xumuueckas
OpraHu3alys )KUBOW U HEKUBOU MPUPOABL. XMUMHUECKUN COCTAB Spa, MAHTHUU U 3€MHOU KOPbl. XUMUYECKHUE dTIEMEHTHI
B KJIETKaX >KMBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.

O6o001menne CBEACHUI O XMMHYECKHX peakiusax. Kmaccupukamus XUMHUYECKHX pPEakUUil Mo pa3IuIHbIM
MPU3HAKaM: «4HCIO M COCTaB PEATHPYIOIIMX M OOpPA3yIOUIUXCSI BEIIECTB», «TEIUIOBOHM 3(QeKT», «HampaBICHHUEY,
«U3MEHEHHE CTEICHE OKHCIICHUS 3JIEMEHTOB, OOPa3yIOIIMX PEarupyrollde BELIECTBa», «(as3a», «HUCIOIb30BAHHE
KaTajau3aTropay.

ITonsiTue 0 ckOpoCcTH XUMUYECKOH peakiuu. akTopsl, BIUAIONIME HA CKOPOCTh XUMUUYECKUX PEAKLIUM.
KaranuzaTtops! u katanu3. THMMOUTOPBI. AHTHOKCHIAHTHL. JleMOHCTpaIyy.

Paznmanbie popmer Tabmuisl J1. Y. Menneneesa. Monenu

aTOMOB 3JIEMEHTOB 1 - 3 mepruonoB. MoJienb CTpOeHHsI 3eMHOTO

miapa (IornepeyHsld pa3pes).

3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKuy OT MPUPOIbl PEarupyOIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOM peaKkMy OT KOHLIEHTPALUU PEarupyroux BemeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOI peakiiui OT
TUIOIIA N CONPUKOCHOBEHUS PEarnpyrolIuX BeECTB (KKUITALIUI CI0M).

3aBUCUMOCTh CKOPOCTH XMMHYECKOW PeakIuu OT TEMIIEPATYPHI pearupyroluX BEIIeCTB.

T'oMoOreHH»Ii U reTeporeHHbIN KaTaausbl.

DepMEHTATUBHBIN KaTallu3.

Wurnbuposanue.

JlaGopaTopHBIE OMBITHL



1. TTony4eHue ruApOKCHUIA IIMHKA U UCCIICIOBAaHUE €T0 CBOMCTB.

2. MonenupoBanue noctpoenus [lepuoaudeckoii cucteMbl Xumuueckux aneMmenToB J[. 1. Menneneesa.

3. 3amereHue xene3oM Meau B pactBope cynbdara meau (II).

4. 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIMU OT MPUPOJIbI PEarupyrolinX BEIIECTB HA TIPUMEPE B3aUMOICHCTBHS
KHCJIOT C METAJIJIAMHU.

5. 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH PEaKIUH OT KOHICHTPAIIUH PEarHPYIOIIUX BEIIECTB Ha IPUMEpPE
B3aUMOJICUCTBHS IIMHKA C COJISTHOM KUCIIOTOW Pa3IMIHON KOHIICHTPALIUH.

6. 3aBUCHMOCTH CKOPOCTH XHMUYECKOW PEaKIMH OT ILIOIIAAN CONPUKOCHOBEHHS PEarupyrOIIUX BEIECTB.

7. MopenupoBaHHe «KUIISIIETO CIIOSD».

8. 3aBHCHMOCTBH CKOPOCTH XHMHUYECKOW PEaKIMy OT TEMIIEPATYPhI PEarkpYIOINX BEIIECTB HA IPUMeEpe
B3aumozericTeus okcuaa meau (1) ¢ pacTBopoM CepHOI KHCIOTHI Pa3uIHON TeMIIEpPaTyphI.

9. PaznoxxeHue rmepokcua BoJopoIa ¢ moMolibpio okcruaa Maprania (IV) u karanassl.

10. O6HapyxeHHE KaTalla3bl B HEKOTOPHIX MUIIEBIX MPOIYKTaX.

11. MarnbupoBaHre B3aUMOJICHCTBHS KACIOT ¢ METaJUIaMU YPOTpOonHOM. [IpeMeTHBIe pe3yabTaThl 00ydeHus
VYyamuiics 10MKeH YMETh:

- WCTOJNB30BaTh TPH XapaKTEPUCTHKE TPEBpAICHUI BEIIECTB TMOHATHS: «XMMHUYECKAs PEaKIU», «PEaKIuu
COCIMHCHUS», «PEAKIUU Pa3IIOKCHHS», «PEAKIUH OOMEHa», «pPEaKIWd 3aMElICHUsN», «PEaKINH
HEUTpaIH3alumy», <«IK30TCPMHUUYCCKUE PEAKLIUU», «IHIOTEPMUUYCCKUC PEAKIUN», «0OpaTUMBIC PEaKIUI,
«HEOOpaTHMBIC PEaKIMW», «OKHCIHTEIFHO-BOCCTAHOBUTEIBHBIC pPEAKIHH», «TOMOTCHHBIE PEaKIU,
«TETEPOTEHHBIC PEaKIUNy», «KATATUTHICCKUAE PEAKIINNY, «HEKATAIUTHYCCKUE PEAKIUN», «TEIUIOBOH 3D (heKT
XUMHAYIECKOM PEaKIHI», «CKOPOCTh XUMUYIECKOU
PEaKIUNy, KKATaIU3aToOP»;

- XapakTepH30BaThb XUMHYCCKHE DJIEMEHTHl 1 - 3 MepuoJoB Mo MX MOJOKeHHI0 B [lepuoamdeckoil cucteme
xuMudeckux snmemeHToB J[. M. MenneneeBa: XMMUYECKUI 3HAK, MOPSAAKOBBIA HOMEp, MEPHOMA, TPYIIA,
MOJTPYIINa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsil AApa, YUCIO MPOTOHOB U HEHTPOHOB B
sape, oOIiee YUCIO 3JIEKTPOHOB, PACHPEACICHUE DIICKTPOHOB MO JICKTPOHHBIM CJIOSIM, IPOCTOE BEIIESCTBO,
(bopMyna, Ha3BaHWE W THIT BBICIIETO OKCHIA M THAPOKCHIA, JETYYero BOJOPOTHOIO COCAMHEHHUS (IUIs
HEMETAJUIOR));

- XapakTepH30BaTh OOIIHE XHMUIESCKHE CBOMCTBA aM(POTEPHBIX OKCHUIOB U THUAPOKCHJIOB;

- TPUBOJWUTH TIPUMEPBI PEaKIMi, TOATBEPKAAIONINX XHMHUYECKHE CBOWCTBA aM(OTEpHBIX OKCHIOB U
TUIPOKCHIOB;

- J1aBaTh XapaKTEPUCTHKY XUMUYCCKHUX PEAKIIUH 110 YACITY ¥ COCTABY HCXOHBIX BEIIECTB U MPOAYKTOB PEaKIUH;
TeroBoMy 3((deKTy; HampaBICHUIO TPOTCKAHUS pPEaKIMU; W3MCHEHHIO CTEIEHEW OKHCIICHUS SJIEMCHTOB;
arperaTHOMY COCTOSHHIO MCXOHBIX BEIECTB; YIACTHIO KaTallU3aTopa;

-  OOBSCHATH, W IPHUBOAUTH INPHUMEPH BIMSHUS HEKOTOPHIX (DaKTOpPOB (IpUpPOJA pEarupyroIluX BEIIECTB,

KOHIICHTpaIus BEUICCTB, JaBJICHUEC, TEMIIEpATypa, KaTaJIn3aTop, IOBEPXHOCTH CONIPUKOCHOBEHU S pE€arupyrommnx

BEIIECTB) Ha CKOPOCTh XMMUYECKHUX PEaKIUii;
- HabJroAaTh W ONHCHIBATh YPABHEHUS PEAKIIMIA MEXKy BEIISCTBAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
POIHOTO) SI3BIKA U SI3BIKA XUMUH;
- TPOBOITUTH OIBITHI, IMOATBEPKIAIONINE XHMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHAOB M THAPOKCHUIIOB;
3aBHCHUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMH OT Pa3IHYHBIX (DAKTOPOB (MIPHUPOAa pearupyrolIiX BEIIECTB,

KOHLIEHTpalKs BELECTB, IaBJIeHHE, TEMIIEpaTypa, KaTalu3aTop, IOBEPXHOCTh COIIPUKOCHOBEHUS PEArupyroIux

BEIIIECTR).
MeranpeaMeTHbIe pe3yJIbTaThl 00yUCHHS
Yyammiicst 1oKeH YMETh:

- ONpenensTh ILelb Y4eOHOW JesTeTbHOCTH C TMOMOIIBI0 YUYHTENIS M CaMOCTOSTENLHO, UCKaTh CpPEICTBA e
OCYIIIECTBJICHHUS, paboTasi MO IUIaHy, CBEPATh CBOM JIEHCTBHUSA C IENbI0O U MPHU HEOOXOAUMOCTU UCTPABIATH
OIIMOKY C TIOMOIIBIO YYUTEIS K CAaMOCTOSITEIbHO; COCTABIIATh AHHOTAIINIO TEKCTA;

- co3laBaTh MOJIENIM C BBIICJICHHEM CYIIECTBEHHBIX XapaKTepUCTHK OO0BbEKTa M MPEJICTaBICHHEM HX B
MPOCTPAaHCTBEHHO-TPa(UISCKON MM 3HAKOBO-CHMBOJIMUYECKOH (hopMe;

- ONpeneNsITh BUIBI KITacCH(HUKAIIUH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

- OCYIIECTBJISITH MPSIMOE JISAYKTHBHOE JJOKA3aTEIbCTBO. Tema 1.

Memannwo

TTonoxenue metamos B [lepuoanueckoil cucteme xumuueckux 31eMeHToB 1. . MenaeneeBa. Mertannnueckas

KpUCTAJINIMYCCKasA pCIICTKA U MCTAJUINICCKAsA XUMUYCCKaA CBA3b. O6H_II/IC (1)I/I3I/I‘ICCKI/IC CBOICTBa METAJLJIOB. CHJ'IaBLI, nux

CBONMCTBa U 3HauYeHHWE. XMMHYECKHE CBONCTBA META/IOB Kak BOCCTaHOBI/ITCJ'Ief;I, a TAKXKC B CBCTC HMX IIOJIOXKCHHUSA B

ANEKTPOXUMHUYECKOM Psijly HapsDKeHui MeTasuioB. Kopposust MeTasioB U ciocoObl 60ps0bI ¢ Heil. MeTasuibl B IpUpo/Ie.
O61m1re crocoObl NX MOTYUCHHUS.



OO0mras XapakTEepUCTHKA IIENOYHBIX MeTa/uioB. Mertamunsl B mpupone. OOmue crmocoOsl MX IONydeHHS.

Ctpoenne atomoB. [1lenodynpie MeTamibl - MpOCTHIE BelecTBA. BaxxHeie coOequHEHHS EI0YHBIX METAJJIOB - OKCH/IBI,
THIIPOKCHIBI U COJIU (XJIOPHUIIBI, KapOOHATHL, CYIb(AThI, HUTPATHI), UX CBONCTBA U MPHUMEHEHUE B HAPOIHOM XO3SICTBE.
Kannitaere ynobpenus.

06ma${ XapaKTCPpUCTUKA 3JICMCHTOB rJaBHOM NOArpynIibl 11 rpyHIibl. CTpOCHI/Ie aTOMOB. H_[eJ'[O‘{HO3CMeHI>HBIC

METaJlIbI - IPOCTHIE BELIeCTBA. BaskHel1e coeTMHEeHNUs IeT0YHO3EMENbHBIX METAIIIOB - OKCHJIBI, TIPOKCHUJIBI U COIH
(xstopuzp1, KapOOHATEI, HUTPATHI, CYNb(atsl, pochaTsl), UX CBOWCTBA M IPIMEHEHHE B HAPOJIHOM X035 CTBeE.

ANIOMUHMIA. C’I‘pOCHI/Ie aToMa, (1)I/I3I/I‘~IGCKI/IC U XMMHUYECKHE CBOMCTBA IIPOCTOT0 BELICCTBA. COCI[I/IHCHI/IH

ATFOMHWHHUSA - OKCHJ] ¥ TUAPOKCHI, X aM(pOTEpHBII Xapaktep. Baxkueimue conmu anromunans. [IpuMeHeHne anroMUHAS 1
€r0 COeINHEHNM.

XKeneszo. Crpoenue atoma, GU3NIECKHE K XUMUICCKHE CBOMCTBA IMPOCTOTO BellecTBa. [ eHeTndyeckue psiapl Fe2+

u Fe3+. Baxuelnme comu eire3a. 3HAYCHUE JKele3a U ero COSNMHEHUH I IPUPOIBI M HAPOIHOTO XO03SHCTBA.
JemoHcTpanuu.

OO0pa3ibl MIETOYHBIX U IIET0YHO3EMETBHBIX METAJIIOB.
OO6pas1pbl CIUIaBOB.
BzanMopeiicTBie HaTpus, IUTUSA U KaIbIHS C BOJOM.

B3aumoeiicTBrE HATPUS M MATHUSI C KUCIIOPOJIOM.
B3aumoeiicTBrE METAIIOB C HEMETAIAMH.
[Monyuenue ruapoxcunos xemesa (1) u (11).

JlaGopaTopHbIE OIBITHL

12. B3anmoieiicTBHE pacTBOPOB KHCIIOT M COJIEH C METaJIIAMH.

13. O3HakoOMIIEHHE C pyJIaMU JKeesa.

14. OxpammBanue MIaMEHH COJSIMU MIETIOYHBIX METAJUIOB.

15. B3anmoaeicTBre KaIbLUA C BOIOM.

16. [Tonmy4yeHne ruipoKcuia KajblHs U UCCIEI0BaHUE €0 CBOWCTB.
17. IloxydeHue rupOKCHAA ATIOMHHUS U UCCIEJOBAaHUE €T0 CBONCTB.
18. BzaumoneicTBue kKene3a ¢ CONTHON KUCIOTOM.

19. TTonyuenue rumpoxcunos xenesa (1) u (1) 1 uzydenue ux cBoicTs.
IIpenmeTHbIe pe3ynbTaThl 00yUCHUS

Yyammiicst 10KEH YMETh:

WCIIOJIB30BaTh TMPH XAPAKTEPUCTUKE METAUIOB M WX COCAWHEHUHN TMOHSTHS: «METaJUThD», «PSJ aKTUBHOCTH
METaJUIOBY», IIETIOYHBIE METAIIIBD», «IIEIIOYHO3EMENbHBIE METAIUIBI», UCIIONH30BATh UX MPU XapaAKTEPUCTUKE
METAJIJIOB;

JIaBaTh XapaKTePUCTHKY XHMHUYCCKHX JJIEMEHTOB-META/UIOB (IIEIOYHBIX METAJUIOB, MarHus, KaJbIus,
AITFOMUHHS, JKee3a) 0 UX MoJiokeHuto B [leproanueckoii cucteMe Xumudeckux aiemeHToB J[. . Menzaeneera
(XMMUYeCKHil 3HAK, TMOPSIKOBBIA HOMEp, TEPHOJ, TPYIa, IMOATPYINA, OTHOCHUTENbHAs aTOMHAas Macca,
CTpoeHHe aToMa (3apsi sAApa, YUCIO MPOTOHOB U HEUTPOHOB B si/Ipe, 00IIee YMCIIO DIIEKTPOHOB, paclpeesieHue
3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (popMyna, HazBaHWE M THUIl BBICIIETO OKCHIA U
THJIPOKCUA);

Ha3bIBATh COCAMHCHUS MCTAJIJIOB U COCTABJIATH UX (I)OpMyJ'II)I 110 Ha3BaHUIO,

XapakTepru30BaTh CTpOeHHE, o01IMe GU3NIECKUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB- METAJIIIOB;
OOBSACHSTH 3aBUCHMOCTh CBOMCTB (MJIM MPEJICKa3bIBaTh CBOMCTBA) XMMHUYECKUX AJIEMEHTOB- METAJUIOB (paauyc,
METAITMYECKUE CBOMCTBA DIIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX
AMU COCTMHEHUHN (KMCIIOTHO-OCHOBHBIE CBOIiCcTBa BBICIITHX OKCHJIOB i THUIPOKCHUJIOB,
OKHCIUTEIEHO-BOCCTAHOBUTENBHBIE CBOIMCTBA) OT TOJIOKEeHHsT B lleprogmdeckoil cucTeMe XHUMHYECKHX
anemenToB JI. 1. MeHaeneena;

OIHCHIBATh OOINHE XUMHYECKHE CBOWCTBA METAIIIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJTHOTO) SI3bIKA
U SI3bIKa XUMHH;

COCTaBJIATH MOJ'IeKyHSIpHI)Ie ypaBHeHI/ISI peaKHHﬁ, xapaKTepI/Bonumx XUMHUUYCCKHUEC CBOﬁCTBa MCTAJIJIOB U UX
COEIMHEHUH, a TakKe DJIEKTPOHHBIE YpPaBHEHHs IIPOIIECCOB OKHUCIICEHHS- BOCCTAHOBJICHHS; YpaBHEHUS
3IEKTPOIUTHUECKON AUCCOLMAIIMN; MOJIEKYJISIPHBIC, MTOJIHbIE M COKpPAIllEHHbIE HOHHBIE YPaBHEHUS! peakuui ¢
Y4aCTHEM 3JIEKTPOJIUTOB;

yCTaHaBJ'[I/IBaTb ]'[pPI‘HdHHO-CJ'[@}lCTBCHHLIG CBsA3U MG)K}Iy CTpOGHI/IeM aTomMa, XHMH‘JCCKOﬁ CBsA3bIO, THIIOM
KPUCTAUINIECKOM PEIIeTKH METAVIOB M HX COCOMHEHWH, MX OOMHUMH (PU3MYCCKUMH M XUMHYECKHMHU
CBOMCTBaMHU;

OIKMCHIBATh XUMHUYECKHE CBOMCTBA IIEJIOYHBIX U IIETOYHO3EMETbHBIX METAJIOB, a TAK)KE AJIIOMUHUS U XKeJie3a U
WX COSAMHEHUH C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

BBITIONIHATH, HAOMIOAATh U OMHUCHIBATh XUMUYECKUN 3KCTIIEPUMEHT T10 PACHO3HABAHUIO BAKHEHWINTUX KAaTHOHOB
METAJIJIOB, THAPOKCH]I- UOHOB;



- JKCIIEPUMEHTAJILHO UCCIIE0BATh CBOMCTBA METAJIJIOB U UX COEIMHEHMM, pellaTh 3KCIIEpUMEHTaIbHbIE 3aJaun

o Teme «MeTalbl»;

- ONHKCHIBATh XUMHYECKUI HKCIEPUMEHT C IMOMOUIbI0 €CTECTBEHHOIO (PYCCKOTO HJIM POJHOTO) S3bIKa U S3bIKA

XUMUH;

- MPOBOJUTH PACUETHI 10 XUMUIESCKAM (POPMYIIaM U YPAaBHEHUSIM PEaKIUi, MPOTEKAIOIINX C YIaCTHEM METaJLIOB

U UX COCANHEHNM.

MeranpeaMeTHbIe pe3ylIbTaThl 00yUeHHS
Yyamuiics J0JDKEH yMETh:
- paboTaTh TO COCTAaBICHHOMY IUIaHYy, HCIIONB3YsS HAapsOy C OCHOBHBIMA M IONOJHUTEIBHBIE CpEICTBa

(cipaBoUHYtO JIMTEPATYPY, CIOXKHBIE MPHOOPHI, cpeactBa UKT);

- ¢ IOMOUIBI0 yYHTENs OTOWpaTh UIA pelIeHus y4eOHBIX 3agad HEeOoOXOIUMEIC CIIOBAPH, SHIIUKIONCIWH,

CIIPABOYHUKH, DJIEKTPOHHBIE TUCKY;

- COIIOCTAaBJIATH U OTOMpPATh WHPOPMAIIHIO, IIOyYCHHYIO M3 PA3INYHBIX UCTOUYHUKOB (CIOBapH, YHIIUKIONECINY,

CIIPaBOYHUKH, SIIEKTPOHHBIE TUCKH, CETh MIHTEpHET);

- TIPEICTaBJIATH HH(GOPMALIUIO B BUAE TaOJHII, CXEM, OIOPHOTO KOHCIIEKTA, B TOM YHCIIE C

npumeHennem cpeacts UKT;

- 0(hOPMIIITH CBOM MBICTH B YCTHOH M MMCHbMEHHOM PEYH C YI€TOM CBOHMX YUEOHBIX W )KU3HEHHBIX PEUEBBIX

CUTyallHii, B TOM uncie ¢ npumeHeHnem cpeacts MKT;

- COCTaBJIAThH PELIEH3UIO Ha TEKCT; OCYLIECTBIIATh 10Ka3aTeIbCTBO OT IPOTUBHOIO.
Tema 2. llpaxmuxym 1. Ceoticmea mMemannog u ux coeOuHeHuu
1. PerieHne sKkcriepiMEHTANbHBIX 33/1a4 Ha PAclio3HABaHKUE U MOTy4YE€HUE COSIMHEHN METaILIOB.
IIpenMeTHbIe pe3yabTaThl 00YUeHHUs Y UalIuKiCcs J0JKEH YMETh:
- oOpamarbes ¢ 1abopaToOpHBIM 0O0OPYJIOBAHHUEM M HArpeBaTeIbHBIMU MPUOOPaMU B COOTBETCTBHUH C TPAaBUIIaMU
TEXHHKHU OC30I1aCHOCTH,
- HabnroAaTh 3a CBOMCTBAMH METAJUIOB M UX COSAWHEHUM U SIBICHUSMH, TPOUCXOAAIINMHU C HUMU;
- OIHKCHIBATh XUMUYECKUN IKCIIEPUMEHT C IIOMOIIbIO €CTECTBEHHOTO (PYCCKOI'O MIIM POAHOTO) A3bIKA U S3bIKA

XUMUH;

- JenaTh BBIBOIBI IO pe3yIbTaTaM IMPOBEICHHOTO SKCIIEpUMEHTa. MeTarnpeaMeTHbIe Pe3yIbTaThl 00yIeHHUS
VYyamuiics JOMKEH YMETh:

- ONIpeHeNATh, UCXOI U3 yIeOHOH 3a1aun, HECOOXOJMMOCTh HCIIOIb30BaHMS HAOMIOICHNUS WIH SKCIIEPUMEHTA.
Tema 3. Hememannot (25 uacos)

OO0mmas xapakTepuCcTHKa HEMETaJUIOB: MMoJiokeHue B [leproanueckoll cucteMe XUMHUYECKUX ameMenToB /1. U.
MenpeneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB, AJIEKTPOOTPHUIIATEIBHOCTD (D0) Kak Mepa «HEMETAIUIMIHOCTIY, psa D0.
Kpucramueckoe cTpoeHHE HEMETAJUIOB - MPOCTBIX BellecTB. AjutoTponud. Pu3nueckue CBOWCTBA HEMETAIJIOB.
OTHOCUTENBHOCTh TOHSATHIA «METAJII» U «HEMETaJl».

Bonopoa. Ilonoxenue Bogopona B Ilepuoguueckoil cucreme xumuueckux snemeHtoB [. 1. Menneneesa.
Crtpoenue aTomMa U MOJIEKyJbl. DU3NUYECKHe U XUMUUECKUE CBOMCTBA BOJOPO/A, €r0 MOJIyuYeHHE U IPUMEHEHHE.

Bona. Ctpoenue monexysbl. Bogopoanas xumudeckas cBsi3b. Ouzndeckne CBOHCTBA BOAbI. AHOMAINU CBOHCTB
Boabl. ['mnpoduibpHble M ruaApoOOHBIE BemecTBa. XWMHUYECKHE CBOWCTBAa BOABL. KpyroBopoT BOIBI B TPHUPOJE.
Bopoounctka. Aspanus Boasl. beiToBele (miibTpel. MuHepanbHble BoAbl. JJUCTIIIIMpOBaHHAS BOJA, €€ MOJyYCHUE U
MIpUMEHEHHE.

OOmras xapaktepuctuka rajoreHoB. Ctpoenme atomMoB. [IpocThle BemiecTBa U OCHOBHBIC COCTMHEHHS
raJIOTeHOB, MX CBOMcTBA. KpaTkue cBeneHus o xiope, opome, prope u oxe. [IpiMeHeHHE TaJIOTeHOB U HX COSTUHCHUN B
HapOJAHOM XO3SIICTBE.

Cepa. CtpoeHne aToMa, aJUIOTPOITHS, CBOWCTBA U MpUMEHEHHEe poMOmueckoit ceprl. Okcuanl ceprl (IV) u (VI),
UX IOJlydyeHHe, CBOWCTBa M npuMeHeHue. CepHas KHCIOTa M €€ COJM, UX NPUMEHEHHE B HapOJHOM XO3siicTBe.
IIpon3BoACTBO CEpHON KUCIIOTHI.

A3zot. CTpoeHue aTomMa 1 MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellecTBa. AMMHAK, CTPOSHHE, CBOWCTBA, ITOTyYeHHE
u npuMmenenue. Collu aMMOHUS, WX cBolicTBa U npuMmenenue. Oxcunpt a3ora (1) u (IV). A3oTHas kucnora, ee CBOCTBa U
npuMeHeHne. HUTpaTel M HUTPHUTHI, NMpobjeMa MX COAEPKAHUS B CENBCKOXO3SHCTBEHHOH MNpPOAYKUUH. A30THBIC
ynoOpeHus..

®dochop. CTpoeHne atoma, aJuIOTPOMNHs, CBOMCTBa O6enoro u KpacHoro ¢ocdopa, ux npumeHenrne. OCHOBHBIC
coemuHeHus: okeun dochopa (V) u oprodochopHas kuciora, pochatsl. PochopHbie yroOpeHus.

VYranepoa. CtpoeHue aToMa, alTOTPOITHs, CBOMCTBa MomuduKkaiui, mpumenerune. Okcusl yriiepoaa (I11) u (IV),
uX cBOiicTBa M npumenenue. KapOoHaThl: KaJbLUT, COJA, TOTAL, UX 3HAYEHHUE B IPUPO/IE U KU3HHU YEJIOBEKa.

Kpemuuii. Ctpoenue atoma, KpUCTAILIMUECKUI KpeMHUI, ero cBoiicTBa u npuMmeHeHune. Oxcua kpemuus (IV),
€ro NpUPOAHbIE Pa3HOBUAHOCTH. CHIIMKATHL. 3HAaUEHUE COeIMHEHUH KPEMHHUS B )KUBOW U HexuBOH npupoe. [lonsrue o
CHJIMKATHOM MPOMBILIEHHOCTH. JleMOHCTpaIUH.

- OOpa3ipbl raJloTeHOB - MPOCTHIX BEIECTB.



B3auMmoneiicTBre rajior€HOB C HATPUEM, C ATFOMHUHHUEM.

BriTecHenue xyopom Opoma rim HoJla U3 pacTBOPOB UX COJICH.

B3aumoneiictBue cepsl ¢ MeTaIaMH, BOAOPOIOM B KUCIIOPOIOM.

B3aumoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO.

[Tormomenue yriieM pacCTBOPEHHBIX BEIIECTB HIIH I'a30B.

BoccranoBnenne MeIu U3 €€ OKCHUAA YTIIeM.

OO0pa3ibl MPUPOTHBIX COSMMHEHHUI XII0pa, cephl, (hocdopa, yriepoaa, KpeMHHUS.

O0pa3sibl BAXKHEWIITNX JJI HAPOTHOTO XO3SHUCTBA CYJIh(HaTOB, HUTPATOB, KapOOHATOB, (hocharToB.
OO6pa3mesl cTeK1a, KepaMuKH, IIEMEHTA.

JlabopaTOpHBIE OMBITHL

ITonyuenue u pacrno3zHaBaHue BOJOPOJIA.

HccnenoBanre NOBEPXHOCTHOTO HATSKEHUS BOJIBL.
PacTBopenue nepMaHranaTta Kajausi WM METHOTO KyIopoca B BOJIE.
I'mpparanus o6e3BoxkeHHOrO cynbdara menu (II).
M3roroBieHne runcoBoro oTneyaTka.

O3HaKOMJICHHUE C KOJIICKITHEH OBITOBBIX (DHIIBTPOB.
O3HaKOMIIEHHE C COCTABOM MUHEPATLHOU BOJIBI.
KagecTBeHHas peakuus Ha TaIOTCHUA-HOHBL.

[Tomydenue u pacmo3HaBaHUE KHUCIOPO/IA.

I'openne ceprl Ha BO3MyX€e U B KHCIOPOJE.

CBoiicTBa pa30aBlIeHHON CEpHON KHUCIIOTHI.

N3yuyenue cBOMCTB aMMHaKa.

Pacnio3naBanue coneit aMMOHUSI.

CaoiicTBa pa30aBlieHHON a30THOM KUCIOTHI.
BzanMopeiicTBie KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO.
T'openune dochopa Ha BO3ayXe U B KUCIOPOJIE.
PacniosnaBanue docdartos.

T'openue yris B kucnopone.

[Tony4yenne yronpHON KHCIOTH M H3y4EHHE €€ CBOUCTB.
[Tepexo kapOOHATOB B THAPOKAPOOHATHI.

Paznoxenune rugpokapOoHaTa HATPHSL.

ITony4yeHne KpeMHEBOM KUCIOTHl M N3yUEHUE €€ CBOMCTB.
[IpenmeTHbIe pe3ynbTaThl 00yUeHUs

Yyammiicst T0JIKEH YMETh:

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

HUCIIOJIB30BaTh HpI/I XapaKTepI/ICTI/IKe METAJUIOB U HUX COGJII/IHGHI/Iﬁ IIOHATHA: «HEMETAJIIbD), «TaJIOT'CHBI»,
«aJUIOTPOIIHBIE BUJIOU3MEHEHHSD, <CKECTKOCTh BOJIBI», «BPEMEHHAS )KECTKOCTh BOJIBI», «IIOCTOSTHHASI )KECTKOCTh
BOJIb», «OO0IIast )KECTKOCTh BOJBIY;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKHIX DJIEMEHTOB-HEMETAIIOB (BOJOPOIa, FAIOTEHOB, KUCIOPOa, Cephl, a30Ta,
dbocdopa, yrnepoaa, KpeMHHUs) 1O UX MoJIoKeHHIO B [lepronndeckolt cucteme XUMUUYecKux anemMenToB [I. U.
MeHnpeneeBa (XUMHUYECKUI 3HAK, MOPSIIKOBBII HOMEp, IEPHOA, TPYIINA, OATPYINA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpOCHHE aTtoma (3apsil sApa, YUCIO MPOTOHOB W HEUTPOHOB B sAape, OOIEe YUCIO SJIEKTPOHOB,
pacnpeesieHue IIEKTPOHOB IO AIEKTPOHHBIM CJIOSIM ), IPOCTOE BEIECTBO, (POPMYJIa, HA3BaHUE U THIT BBICILIETO
OKCHJIa ¥l THAPOKCHIA, popMysia B XapakTep JETy4ero BOJOPOTHOTO COSTUHECHNS);

Ha3bIBaTh COCIMHCHUS HEMETAIJIOB U COCTABJIATh MX (POPMYITBI 110 Ha3BAHHIO;

XapaKTepH30BaTh CTPOCHHUE, 00MIHe (PU3NIECKIEe U XUMUICCKHUE CBOMCTBA MPOCTHIX BEIIECTB- HEMETAJIIOB;
OOBSACHITH 3aBHUCHMOCTH CBOWCTB (MJIM TIpEACKa3bIBaTh CBOWCTBA) XUMHUYECKUX JJIEMEHTOB- HEMETAJIOB
(pamnyc, HEMETAIITMYECKHE CBOMCTBA AJIEMEHTOB, OKHCIIUTEIIHHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA DIIEMEHTOB) 1
00pa3yeMbIX UMM COEIWHEHHH (KHUCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX OKCHIOB M THIPOKCHIOB, JIETYYHX
BOJIOPOJIHBIX COEJMHEHUH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJOKeHHUs B llepuomuyeckoit
cucreme xummudeckux aemeHToB /1. V1. Menneneena;

OMHCHIBATh OOIME XUMHUYECKHE CBOMCTBA HEMETAIUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HMIIM POJIHOTO)
sA3bIKAa U A3bIKA XUMUH,

COCTaBJISITh MOHeKyHHpHBIe ypaBHeHI/IH peaKqu/'I, xapaKTepI/I:«;yfoumx XUMUYCCKHUEC CBOI>'ICTBa HEMECTAJIJIOB U UX
COCIMHCHUW, a TakXKe OJJICKTPOHHBIC YpPaBHEHUS IMIPOIECCOB OKHUCICHUSA- BOCCTAHOBJICHUS; YpaBHEHUS
3NEKTPOIUTHIECKON JTUCCONUAIIAN;, MOJICKYJISIPHBIC, TIOJIHBIE U COKPAIICHHbBIE NOHHBIE YPaBHEHUS PEaKIUi C
Y4acTHEM BJIEKTPOJIUTOB;

YCTaHaBIMBATh MPUYUHHO-CIIEJACTBEHHBIC CBSI3W MEXAY CTPOCHHEM aToMa, XUMHYECKOW CBS3bI0, THIIOM
KPUCTAJUIMIECKONH PEIMICTKH HEMETAIOB M MX COCIUHEHHH, WX OOMUMH (DU3NYSCKHMHU W XUMHYCCKAMH
CBOMCTBaMHU;



- ONHCHIBATh XUMHUYECKHE CBOMCTBA BOJOPOAA, TATOTEHOB, KUCIOPOAa, CEPHl, a30Ta, ¢ocdopa, rpadura, anmmasa,
KPEMHUS U MX COCTUHEHUH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO FIJIM POJHOTO) SI3BIKA M SI3bIKA XUMHUH;

- ONHCHIBaTh CHOCOOBI YCTPAaHCHHS J>KECTKOCTH BOABI U BBINONHATH COOTBETCTBYIONIMHA KM XUMHYECKUI
SKCIIEPUMEHT;

- BBINOJIHATH, HAOJIIOJAThb U ONUCHIBATH XMMHUYECKHM SKCIEPUMEHT IO PAclO3HABaHUIO MOHOB BOAOpOAa U
aMMOHUS, CyIb(at-, KapOOHAT-, CHIIMKAT-, pocdar-, XIOpHuI-, OpOMHI-, HOAUA-UOHOB;

- OKCIEPUMEHTAJIbHO HCCIE0BaTh CBOMCTBA METAIJIOB U UX COEIMHEHMM, pellaTh dKCIIEPUMEHTANbHbIE 3aa4n
o Teme «HemeTtamib»;

- ONHCHIBaTh XUMHUYECKHU HKCIIEPHMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3BIKA U S3BIKA
XIMUWY;

- TPOBOOUTH pacyeThl M0 XUMHUYECKHM (opMymnaM W ypaBHEHHSAM pEakui, MPOTEKAIOIIUX C YYacTHEM
HEMETAJUIOB M UX COCTUHECHUH.

MeranpeaMeTHBIE Pe3yIbTaTHl O0YIEHISI
VYyamuiics 70MKEeH YMETh:

- OpPraHU30BBIBAaTH YU€OHOE B3aUMOJEHCTBHE B TPYIIeE (paclpeneisiTh poiu, J0TOBapUBaTHCS IPYT C IPYrOM H T.
1.);

- TmpeaBuAeTh (MPOrHO3UPOBATH) MOCEICTBUS KOJUIEKTUBHBIX PEIICHUH;

- TIOHMMAaTbh MIPUYUHBI CBOETO HEyCIeXa U HAaXOAUTh CIIOCOOBI BBIXOJIA U3 3TOW CUTYAIlHH;

- B JMalOre C y4YUTeNeM YUYUTHCS BBIPAOATHIBATh KPUTEPUHM OLIEHKM W ONpEAENsATh CTENEeHb YCIHEIIHOCTH
BBITIOJIHEHUS CBOEH paboThl U pabOTHI BCEX, UCXOS U3 UMEIOIIUXCS KPUTEPUEB, COBEPILICHCTBOBATH KPUTEPHH
OLICHKH U TIOJIb30BATHCSI UM B X0/I€ OIICHKH M CAMOOIICHKH; OTCTANBAaTh CBOIO TOUKY 3pEHHS, apTyMEHTUPYS e¢;
MOJTBEPKAATh APTYMEHTHI (PaKTaMi; KPUTHIHO OTHOCHUTBCS K CBOEMY MHEHHIO;

- CIyIaTh APYTHX, MBITATHCS IPHHAMATE APYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM H3MEHHUTE CBOIO TOUKY 3PEHHUS;

- COCTaBITH pedepar o onpeneneHHoi GopMe; OCyIIeCTBIATE KOCBEHHOE Pa3IeTUTEIbHOE JOKA3aTeIbCTRO.

Tema 4. Ipaxmuxym 2. Ceoticmea coeOuHeHull HeMemaios

1. Pemenne sKcniepruMeHTAIBHBIX 3a0a4 110 TeMe «[loarpyrma raioreHoBy.
2. Pemenue skcriepuMeHTaBHBIX 33124 1Mo TeMe «[loarpyrmma Kuciopoay.
3. [Nonyuenwue, coOupanue U paclo3HaBaHUE Ta30B.

IIpenMeTHbIe pe3yabTaThl 00ydeHUS

Yyammiicst 10JIKEH YMETh:

- oOpamarbes ¢ 1ab0paTOpHBIM 000PYJOBAHUEM U HarpeBaTeIbHBIMU IMPUOOPAMHU B COOTBETCTBHHU C MPaBUIIaMHU
TEXHHKHU OC30I1aCHOCTH;

- Ha0IIoJaTh 32 CBOHCTBaMH HEMETAJUIOB M MX COCIUHEHUH U SIBIICHUSMHE, TIPOUCXOISIIIUME C HAMH;

- ONHCHIBaTh XUMHUYECKHU HKCIIEPHMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3BIKA U S3BIKA
XVMUWY;

- JenaTh BBIBOIBI IO pe3yIbTaTaM IPOBEICHHOTO SKCIICPUMEHTA.

MertanpeaMeTHEBIE Pe3yIbTaThl O0YICHISI
Yuamuiics T0IKEH YMETh:
- OmpenensTh, UCXO/Is U3 YUeOHOM 3a7aun, HeOOXOJMMOCTh UCTIONB30BaHMS HAOIOACHNUS TN SKCTIEPUMEHTA.
Tema 5. Obobwenue sHaHuil NO XUMUU 3G KYPC OCHOBHOU wKoabl. Ilo0comoeka k 2ocy0apcmeeHHoll
umoeosou ammecmayuu (I’ UA)

- Ilepmomuueckuii 3akoH u Ilepuoanueckas cucreMa xumuueckux sneMmenToB Jl. . MenneneeBa. dusnueckuil
CMBICTT TIOPSIIKOBOTO HOMEpA AJIEMEHTa, HOMEPOB TeproJa U TPYIIbL. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3JIEMEHTOB M WX COCJAMHEHWH B MEepUoJaxX W TPyIIax B CBETE MPEJCTABICHUA O CTPOCHUU aTOMOB DJIEMEHTOB.
3nauenue [leproanyeckoro 3akoHa.

- Bumer xummdeckux CBsI3€i U THITBI KPUCTAJUTHIECKUX PEIIETOK. B3anMOCBs3b CTPOCHNS 1 CBOWUCTB BEIIECTB.

- Kiaccnpukanmus XUMHYECKMX pEaknuii IO pa3IMYHBEIM TPH3HAKaM (YHUCIO M COCTaB PEarHpyIoMHX U
00pa3yrouxcs BEIeCTB; HATMYHE TPaHUIIbI paszena ¢a3; TermioBoi 3Q(eKT; n3MeHeHe CTeTIeHeH OKUCIICHHS
aTOMOB; HWCIOJNB30BaHME KaTalu3aTopa; HampaBlicHHE MpoTekaHus). CKOpOCTh XHMUYECKHUX peaknui u
(akrTopel, Biusronpe Ha Hee. OOpPaTUMOCTh XMMHYECKHX PEAKIMA W CHOCOOBI CMEIICHHS XUMHUYECKOTO
paBHOBecHsI.

- Ilpoctble W clOXHBIE BelecTBa. MeTaibl W HEMETaIbl. | eHeTHUYecKHe psjabl MeTaia, HeMeTauia W
nepexoHoro Metamia. OKCUIIBI U THIPOKCUIB! (OCHOBAaHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHBI), cou. WX
COCTaB, KITacCH(HUKAIIS U 0OIIHEe XUMHUECKHE CBOMCTBA B CBETE TCOPUH AIIEKTPOIUTHICCKON TUCCOIHAITHH.

JIndHOCTHBIE PE3yNIbTaThl O0yUYEHHS
VYyamuiics 1oDKeH: 3HaTh U IOHUMATh:

- OCHOBHBIC UCTOPUYECKHE COOBITHS, CBSA3AaHHBIC C Pa3BHTHUEM XHMHH M OOIIECTBA; MOCTIDKCHHS B OONACTH
XUMHHU U KYJIbTYPHBIE TPaIULMU (B YACTHOCTH, HAy4YHbIE TPAIULIMN) CBOCH CTpaHbI;

- 00LIEeMUpPOBBIE TOCTIKEHUS B 00IACTH XUMUH;



- OCHOBHBIC ITPHUHIIMITEI ¥ TPABUIIA OTHOIICHHS K TIPHUPO/IC;

- OCHOBBI 3I0POBOrO0 00pa3a JKH3HH M 3I0POBbECOCPEraroIinX TEXHOJOIHWH; MpaBWiia IOBEACHUS B
YPE3BBIYAWHBIX CUTYAIUSX, CBI3aHHBIX C BO3ICHCTBUEM Pa3IUYHBIX BEIIECTB;

- OCHOBHBIE TpaBa U OOS3aHHOCTU TPAXIAHWHA (B TOM YHCIIC YYalIerocs), CBSI3aHHBIE C JHMYHOCTHBIM,
Mpo(heCCHOHATBHBIM U )KU3HEHHBIM CaMOOTIPEICTICHUEM;

- COIMAJBHYIO 3HAYUMOCTbH U COJIEPKAHUE MPOPECCHUIL, CBI3aHHBIX C XUMHEH;

- HCIBITHIBATH: YYBCTBO TOPJIOCTH 332 POCCHUICKYIO XUMHIESCKYIO HAYKY U YBOKECHHE K UICTOPHH €€ Pa3BUTHSI,

- YB&XCHHE M MPUHITHE TOCTIKCHUN XUMUU B MUPE; TIOO0BH K MIPUPOJIE;

- YB&XCHHE K OKPY)KAIOIINM (y4YalUMCs, YIUTEIISIM, POAUTEISIM U JIp.) - YMETh CIIYIIATh U CIBIIATh TAapTHEPA,
MPU3HABATh IPAaBO KaXIOTO HAa COOCTBEHHOE MHEHHUE, MPHHUMATh PEHICHUS C y4YeTOM IIO3UIMHA BCEX
YYaCTHUKOB;

- YyBCTBO IMPEKPACHOTO M ICTETHUCCKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U MX IPEBPAILCHHI;
CaMOYBa)KEHHE U SMOIMOHATHHO-ITOJIOKHUTENFHOE OTHOIIICHHE K ce0e;

- Npu3HaBaTh: LEHHOCTh 3/0POBbS (CBOCTO W JPYrHX JIOJEH); HEOOXOAMMOCTh CaMOBBIPAKCHUS,
caMopeau3aliy, COUATFHOTO TPU3HAHMS,

OCO3HABATh:

- TOTOBHOCTH (MUIM HETOTOBHOCTH) K CAMOCTOSTEILHBIM ITOCTYIIKAM W ICHCTBHSM, OTBETCTBEHHOCTH 33 WX
pe3yibTaThl; TOTOBHOCTD (MU HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTAUBATH CBOIO MTO3MIIAIO M KPUTHYHO
OTHOCHUTBHCS K CBOMM IOCTYIIKaM;

- TPOSBJIATH: JKOJOTHYECKOE CO3HAHME; I0OPOXKENaTeIbHOCTh, IOBEPHE W BHHUMATEIBLHOCTH K JIIOMISM,
TOTOBHOCTh K COTPYAHHYECTBY WU IPY:KO€, OKa3aHHWIO IIOMOIIM TEM, KTO B HEeH HY)KIaeTcs; 0OOOIIEeHHBIH,
YCTOWYMBBIN M M30MpATEIbHbIA MO3HABATEILHBIN HHTEPEC, HHUIIMATHBY M JIO003HATEIBHOCTS B W3yYEHUH
MHpa BEIECTB W PEAKIHif; EICyCTPEMICHHOCTh W HACTOMYHUBOCTh B MOCTHIKECHHMH II€JICH, TOTOBHOCTH K
MPEOIOJICHUIO TPYAHOCTEH; YOSKICHHOCTh B BO3MOXKHOCTH TIO3HAHMS TIPUPOJIBI, HEOOXOAUMOCTH Pa3yMHOTO
HCTIOJIb30BAHUS TOCTIDKECHUN HAYKH M TEXHOJOTHH IS Pa3BUTHI OOIECTBA;

- yMeTh:

- YCTaHaBJIMBATH CBSI3b MEXKIY LIETBI0 U3YUCHUS XUMUHU U TEM, JUIS Y€T0 OHA OCYIIECTBIACTCS (MOTHBAMHU);

- BBINOJHATH KOPPUTHUPYIOILYIO CAMOOLICHKY, 3aKIFOUYAIONIYIOCS B KOHTPOJIE 33 MPOIIECCOM U3YyUYCHUS XUMUH H
BHECCHUH HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTAlaM U CIIOCO0aM M3yueHHs Kypca XUMUH;

- BBINOJNHATh PETPOCHICKTUBHYIO CAMOOIICHKY, 3aKIIIOYAIOIIYIOCS B OIICHKE MPOLIECCa U Pe3yiabTaTa M3y4eHHsI
Kypca XMMHUHU OCHOBHO# IIKOJIBI, IOJABEICHAU UTOTOB HA OCHOBE COOTHECCHHUS 1IeNIel U Pe3yJIbTaToB;

- CTPOHUTH JXH3HEHHBIE U TPO(ECCHOHATBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMAIBHO- HUCTOPHUYCCKUX,
MOJTUTUYECKUX U YKOHOMUYECKUX YCIIOBHIA;

- 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBHE MX MPUHMUMAEMBIM B )KU3HH PEIIEHUSIM; BECTH THAIOT Ha
OCHOBE PaBHOIPABHBIX OTHOMICHHUH W B3aMMHOI'O YBa)KEHUS; BBIIEIISATh HPAaBCTBEHHBIN aCIIEKT IMOBEACHUS U
COOTHOCHTP MOCTYIKH (CBOH M APYTUX JIOICH) M COOBITHS C IPHHATHIMH dTHIECKUMH HOPMaMH;

- B IIpedeiax CBOMX BO3MOXKHOCTEH MPOTHBOACHCTBOBATH ACHCTBHSAM M BIMSHHSIM, IIPEACTABIIAIONINM YIPO3y
YKU3HH, 3I0POBBIO M O€30ITACHOCTH JIMYHOCTH M O0IIECTBA.

3. TEMATHYECKOE ILTAHUPOBAHUE C YKASAHUEM YACOB HA U3YUEHHUE KAXKJIOM TEMBI

7 kaacc:
Ne Tembt Haspanue temsr: KomnuecTBo B T. 4. KOHTPOJIbHBIC MEPONPHUATHS (KOHTPOJILHEIE,

TI0 MOPAZIKY 4acoB nabopaTopHbIe, MPAKTUIECKHE PAOOTHI, 3a4€THI U Jp.)
HU3Y4CHHS KP P
T'nasa L. XUMUS B IEHTPE €CTECTBO3HAHUS 11 2
T'nasa II. MaremaTtuka B XUMHH 9 1
I'nasa III. SIBneHus1, MpoUCXOosIIUE C BEIeCTBaMU 11 3
I'maBa IV. Pacckasbl mo xumuun 3 1 1

Hroro 34 2 6

IlepeyeHb KOHTPOJIBHBIX MEPONIPHUSTHIA:

KonTposabHbie padoThbI:
Kontponsnas padora Ne 1 o reme: «MaremaTtuka B xXumun» KonrponsHast padoTta
Ne 2. UroroBast kKoHTpo/bHasi padora IIpakTuyeckne padoThbl:
ITpakTuueckas padora Ne 1. 3HakoMCcTBO ¢ T1abopaTopHbIM 000pymoBaHHeM. [IpaBuia TeXHUKH 0€30MacCHOCTH.
ITpakTrueckas padora Ne 2. HabmroneHnue 3a ropsieii cBeuoid. Y cTpoHCTBO U paboTa CITUPTOBKH.
ITpakTrueckas padora Ne 3. [IpuroToBieHue pacTBopa ¢ 3aJJaHHOH MacCOBOH J10Jiel paCTBOPEHHOTO BEUIECTBA.



[MpakTrueckas padota Ne 4. BeipaniiBanue KpUCTaIIOB COJIU (IOMaNTHUNA KcriepuMeHT). [IpakTiudeckas
pabota Ne 5. Ounctka noBapeHHo# conu. [Ipaktudeckas padora Ne 6. M3yuenne mporecca KOppo3HuH Kelesa.

8 knacc:
Ne Tembl Haspanue temsr: Kommuec B T. 4. KOHTPOJIBbHbIE MEPOLPHATHUS (KOHTPOJIBHEIE,
TI0 TIOPSIZIKY TBO J1a00paTOpHbIE, IPAKTUYECKUE PAOOTBI, 3a4EThI U IP.)
U3y4CHUSA qacoB KP HP 3
Baenenune 4
ILP. Nel, Ne2 1 2
Tema 1 ATOMBI XUMHYECKUX 3JIEMEHTOB 8 1
Tema 2 IMpocreie BelecTBa 7 1
Tema 3 CoenrHeHHs XMMUYECKUX DJIEMEHTOB 14 1
TL.P.Ne3, No5 1 1+1a.5.
Tema 4: Vi3mMeHeHus1, IPOUCXOSIIHE C BEIECTBAMU 12 1
I1.P.Ne4 1 1
Tema 5: PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 19 1
JIIEKTPOJIUTOB
TLP.Ne6 1 1
Hroro: 68 5 6 4

IlepeyeHb KOHTPOJIBHBIX MEPONPUSITHIA:

KoHTpoJibHBIE padoThI:
KonTponbHas padota Ne 1 o Teme: «KATOMBbI XHMUYECKUX 3J1eMeHTOB» KoHTponbHast padota Ne2 mo teme
«IIpocrteie BemecTBa» KoHTponbHas padora Ne 3 o Teme «CoequHeHUs] XHMHYECKHX J1€MEHTOB»
KonTponbHas padota Ne 4 o teme «3MeHeHuns1, mpoucxoasinue ¢ Bemecreamm» KontponbsHas padota Ne
5m0 Teme: «CBoiicTBa pacTBOPOB IeKTPoauTOB» KoHTponbHas padota Ne 6. UToroBasi KOHTPOJIbHAasI
pa6ora

IIpakTnyeckne paGoTnl:
IIpaktudeckas padora Ne 1. IIpasusna Th npu paboTe B XUMHUECKOM KaOHHETE.

IIpuemsl o6parieHus ¢ 1a00paTOPHBIM 00OPYIOBAHNUEM U HAarpeBaTe/IbHBIMU pubopamu. IlpakTudeckas

pabota Ne 2. HaGroneHus 3a UISMEHEHUSMH, TPOUCXOIAIIMMY C TOPSIIECH CBEUOH, U UX OMUCAHUE.

IIpakTrueckas padora Ne 3. AHaNIM3 MOYBKI X BOJIBI (JIoMaITHU SkcriepuMenT). [Ipaktudeckas padora Ne 4.
[Ipu3HaKy XUMHIECKUX PEAKITHIA.

[Ipaktudeckas padora Ne 5. [IpurotoBieHre pacTBopa caxapa u onpeAe’IeHne MacCOBOI 0K €To B PacTBOPE.
IIpakTuueckas padora Ne 4. [Ipr3HaKN XUMHUYECKUX PEAKIINU.

IIpakTiueckas padora Ne 6. PemreHue 53KCIepUMEHTAIBHBIX 3amad 1o Teme «CBOWCTBa pPacTBOPOB

OJICKTPOJIUTOB»
9 kJacc:

Ne Hazpanue Tembl: KosnuuecT| B T. 4. KOHTPOJIBHBIC MEPONPHATHUS (KOHTPOJIBHbIE, JJA0OPATOPHBIE,
TEMBIIIO BO MpaKTHYECKUue paboThl, 3a4€Thl U JIP.)
MOpsAKY 4acoB
U3YyUYCHUS

4 KP P
Baenenne. O0mas XxapaKTepUCTHKA XUMIYECKHX dJIEMEHTOB 1 10
XMMHUECKUX peakuuil. Ileppuoaudeckuii 3aK0H U nepuoaudcKas
cucrteMa xummuuyeckux snementoB .M. Menneneesa.
Tema 1: Meraibl 14 1
Tema 2: Xumudeckuii npaktikyMm Nel: CBolicTBa METaIOB ¥ UX 3 3
COETMHEHHH.
Tema 3: Hemeranmnst 25 1
Tema 4: Ipaxtuxym Ne 2. CBoiicTBa HEMETAUIOB U HX COETMHEHUMH 3 3
Tewma 5. O0o0OIIeHNe 3HAHWH TOXHMHH 32 KypC OCHOBHOM IIIKOJIBI. 8
[ToxroroBka K rocyapcTBeHHOI ntoropoi arrecramuu (I'MA)
HWrorosas KOHTpONbHas paboTa 1 1
Hroro 68 3 6




IlepeyeHb KOHTPOJIBHBIX MEPONPUSITHI:
KonTpoabHbie padoThI:
KonTponbhas padota Ne 1 o teme «MeTawibh»
KonTponbsHas padota Ne 2 o teme « Hemerayb»

KonTponpHas padotaNe3. UToroBasi KOHTpoJIbHAs padboTa

IIpakTHYeckue padoThI:

IIpaktuueckas padora Ne 1. OcyiiecTBIeHUE LEMOUYKN XUMUYECKUX [IPEBPAICHUI METaIOB.
IIpaktuueckas padora Ne 2. [TosryyeHue u cCBOHCTBA COEIUHEHUI METAIIOB.

IIpaktudeckast padora Ne 3. Peienue skcriepiMEHTAIbHBIX 3aa4 Ha PACIO3HABAHUE U ITOJTyYeHUE
COEIMHEHHUN METAJLIOB.

IIpakTuueckas padora Ne 4. Pemenue skcriepuMeHTanbHbIX 3a7a4 1o Teme «lloarpynmna uxkucioponay.
IIpakTudeckas pabora Ne S. Pemenue skcriepuMeHTaNbHbIX 337a4 110 TeMe «[loarpynmnsl a3oTa u yriepoaay.
[TpakTrueckas padota Ne 6. [Tlonydyenne, coOnpaHue U paclioO3HABaHUE Ta30B.



