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IHOACHUTEJIbBHASA 3AIINCKA

Hacrosimass pabouasi mporpamMma COCTaBlieHA Ha OCHOBE CIEAYIOUIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- ®enepanibHbli 3aKoH Poccuiickoit @egepanuu ot 29 nekabps 2012 r. N 273-903 "06
o6paszoBaHuu B Poccuiickont Penepanun’;

- denepanbHBIA TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPT CPEIHEro 00IIero
obpazoBanus (IIpuka3z MunucrepcTBa oopazoBanust u Hayku PD ot 17 mas 2012 r. Ne 413 ¢
U3MEHCHHUSMH | JOMOJHEHHUIMH OT: 29 nexadps 2014 r., 31 gexabps 2015 r., 29 uronst 2017 1.)

- Ilporpamma pa3BuTusi W (POPMUPOBAHUS YHHUBEPCAJIBHBIX YYEOHBIX ICHCTBUH ISt
CpemHero o0Iiero oopa3oBaHus;

- Komudukarop »71eMEHTOB colepkaHus W TpeOOBaHM K YPOBHIO TOATOTOBKH
BBITTYCKHUKOB 001e00pazoBaTebHBIX YUpEKICHUN JUIST MIPOBEICHUS €IUHOTO
rOCy/IapCTBEHHOTO SK3aMEHa 110 XUMUU;

- @enepalbHBI TEpeUEHb YYEOHHWKOB, PEKOMEHAYEMBIX K HCIOJB30BAaHUIO IIPH
peaM3anii  MMCIOIIUX TOCYJApCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTENbHBIX IMPOTPaMM
Ha4YaJIbHOTO O0OIIEero, OCHOBHOTO o00ImIero, cpemnero o6bmero ooOpa3zoBanms Ha 2019-2020
y4eOHbI# roj (mpuka3z Munnpocsemenus PO or 28 nexadbps 2018 roga Ne345);

- YueOnsiii utan MKOY COII Ne 8 r. Yepkecck;

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HbIE Welu CPETHEro o0IIero 00pa3oBaHUs:

1) ¢opmupoBaHUe 1EIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX
3HaHUX, YMEHHSX M CII0CO0aX NesITeIbHOCTH;

2) mpHOOpeTeHHE OINbITa Pa3HOOOpA3HON  JEATEIBHOCTH, OIBITA I[O3HAHUS U
CaMOIIO3HAHUS;

3) mOAroTOBKa K  OCYINECTBJICHUIO  OCO3HAHHOTO  BBHIOOpAa  WMHAWMBUAYaIbHOW
00pa3oBaTelbHOW WK PO(ECCUOHATBHOMN TPAaCKTOPHUH.

bonbmioil Bkiax B AOCTHXKEHHME JTHX Iielied CpeAaHero oouero oOpa3oBaHHUs BHOCUT
u3yueHue Xumuu Ha yeiyoaeHHOM ypoeHe, KOTOPOE NPU3eano obecneuums.

e bopMupoBaHre CHCTEMBl XHMWYECKHX 3HAaHMA KaK KOMIIOHEHTa HE TOJBKO
€CTeCTBEHHOHAYYHOH KapTHHBI MHpA, HO U HAYYHOW KapTHHBI MUDA;

® pa3BUTHE JIMYHOCTH OOYYaIOLIMXCS, MX MHTEIJIEKTYyalbHOE M  HPaBCTBEHHOE
COBEpPILIEHCTBOBAaHUE, (OPMHUPOBAHME Yy HHUX TyMAaHUCTHMYECKMX OTHOUICHHUH SKOJIOTHYECKU
11€JIECO00PA3HOTO TTOBEACHUS B OBITY U TPYIOBOM JIEATETLHOCTH,;

® BEIPAaOOTKY Yy OOYy4arolMXCsli NMOHUMaHHs OOLIECTBEHHOW MOTPeOHOCTH B Pa3BUTHU
XMMHH, a TaKKe POPMUPOBAaHNE Y HUX OTHOLICHUS K XUMHM KaK BO3MOXKHOW obnactu Oyymien
npoeCCHOHATFHON AEATENbHOCTH WM JIESTEIFHOCTH, B KOTOPOH XUMHUYECKUE 3HAHHS MMEIOT
npoMINPYIOIIKI CTaTyC;

¢ hopMupoBaHNE HABBHIKOB OSKCIIEPUMEHTAIFHOW W HCCIEIOBATEIBCKON NeATENLHOCTH,
YCIICIIHOTO YYaCTHs B IMTyOJIMYHOM NPEACTABICHAN PE3yJIbTaTOB TAKOH IEATEILHOCTH;

® BO3MOKHOCTb y4acTHsl B XUMHUYECKUX OJIMMIIHNAaX Pa3IMYHbIX YPOBHEW B COOTBETCTBUU
C JKeJIaeMbIMHU pe3yJIbTaTaMU U aJIeKBaTHON OLIEHKOW COOCTBEHHBIX BO3MO>KHOCTEH;

e hopMHUpOBaHUE YMEHUW O€30MacHOTO OOpallleHUs C BEIIECTBAMH, HCIOJIb3yeMBIMU B
OBITY M IPOU3BOACTBEHHOH cepe;

® yMEHHE OOBSCHATh OOBEKTHI W TPOIECCH OKpYKAaIOMIed cpenbl — MPHUPOIHOM,
COLMATBHOM, KYTbTYPHOH, TEXHUIECKOH, - MCIIONB3YS IS STOT0 XUMUYECKHAE 3HAHHS,

® [IOHUMaHHUE LEHHOCTH XMMMYECKOIO $I3bIKA, BBIPAXKEHHOTO B BepOAJbHOW M 3HAKOBOU
dopmax, Kak COCTAaBHOW YacTH pPEUYEBOM KYyJIbTYphl COBPEMEHHOTO CIIELUAINCTa BBICOKOM
KBaJIM(DUKALIHH.



Oowan xapakmepucmuka yuedHo20 Kypca

Oco0OeHHOCTH CONEpKaHUsS YIIYyOJICHHOTO OOy4YeHUss XHMHUHM B CpPEIHEH IIKoje
0o0ycJ0OBI€Hbl CHeUU(UKON XMMUU KaKk HAayKd U IOCTaBIE€HHbIMU LeilsiMU. OCHOBHOM
COZECPXKATEIbHOW 3aJadyell XUMHUU SBISIOTCS M3YyYEHHE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH HMX CBOMICTB OT CTpPOEHHS, MOJYy4YE€HHE BEIIECTB C 3aJaHHBIMH CBONCTBaMH,
UCCJIEIOBAHNE 3aKOHOMEPHOCTEM XMMMYECKMX PEaKkLMi W IyTEed YIPaBJICHUS HUMHU B LEIAX
IOJYy4YEeHUsl HYXHBIX OOIIECTBY BEIECTB, MarTepuanoB, sHepruu. Ilostomy B paboueit
mporpamMme 1o XuMuHr HallJIkn OTPa)KCHUC OCHOBHBIC COACPKATCIIbHBIC JIMHUH:

e «BemecTBo» - 3HaHMS O COCTaBE U CTPOCHUH BEIIECTB, UX BAKHEHIIUX (QU3MUECKUX U
XMMHUYECKHX CBOMCTBaX, OMOJIOrMUECKOM JCHCTBUM;

o «XHUMHUYECKas peaklus» - 3HaHUsI 00 YCIIOBHSX, B KOTOPBIX MPOSBISIIOTCA XUMUYECKHE
CBOMCTBA BELECTB, CIIOCO0AX YIPABICHUS XUMHUUECKUMH IIPOLIECCAMU;

.«HpI/IMeHeHI/IC BCIICCTB» - 3HAHUA U OIIBIT HpaKTquCKOﬁ JACATCIIPHOCTH C BCILICCTBaAMU,
KOTOpbIe HauboJiee 4acTo yHOTPeOssIFOTCS B MOBCEIHEBHOW JKU3HHU, IIMPOKO HCIOJIB3YIOTCA B
IIPOMBILIEHHOCTH, CEJIbCKOM XO35MCTBE, Ha TPAHCIIOPTE;

e «[lomyueHue BemIeCTB» - 3aKOHOMEPHOCTH OpraHu3alud MU (QYyHKIMOHHPOBAHUSA
BaXHEHMIINX XUMUYECKUX ITPOU3BOJCTB,;

o (SI3BIK XUMHUMY - CHCTEMa BaXKHEHUIITNX ITOHATHH XUMHUH H TCPMHUHOB, B KOTOPbLIX OHH
OIMUCBIBAIOTCA, HOMCHKJIaTypa HCOPTraHMYCCKUX BCHICCTB, T.C. UX HA3BAHUIA (B TOM YHCIIE U
TPUBHAJIbHBIE), XUMUUECKUE (OPMYJIbI U YpPAaBHEHUs], a TAKKe IIPaBUia IepeBoia HHPOPMALIUU C
C€CTCCTBCHHOI'O A3bIKAa HA S3bIK XUMHHU U O6paTHO;

e «Ko/IMUeCTBEHHBIE OTHOILIEHUSA» - CHCTEMA pACYETHBIX YMEHMM W HaBBIKOB JUIA
XapaKTEePUCTUKHU B3aUMOCBS3M KaYeCTBEHHON U KOJMYECTBEHHON CTOPOH XUMHUYECKUX OOBEKTOB
(BemiecTB, MaTepUAIOB U MIPOIIECCOB);

e«Teopuss M mnpakTUKa» - B3aUMOCBSA3b TEOPETUYECKMX 3HAHUM M XHMHUYECKOTO
DKCIEPUMEHTA, KaK KPUTEPHS HCTUHHOCTU U UCTOYHHKA ITO3HAHUS.

MecTto npeamera B yueOHOM IIaHe.

@denepanbHblil  rOCyJapCTBEHHbI  00pa3oBaTeNbHBIM  CTaHIApT  MpeaycMaTpUBAET
U3Y4YEeHHE Kypca XMMHUHM B CpEIHEH IIKOJE€ KaK COCTaBHOM YacTH MpPEAMETHOM o0iactu
«EcTecTBEeHHOHAayYHBIE IPEAMETHI.

B basucHoMm ydyeOHOM IIaHe cpelHel IMIKOJbl XMMUS BKJIOUYeHa B pasfien «ConepikaHue,
dopmupyeMoe ydacTHHKaMM o00pa3oBaTelbHOroO mpouecca». JlaHHas pabodas mnporpamma
npeJHa3HayeHa sl o0ydaroluXxcs, KOTOpble BBIOpATu XMMHIO JJIs M3Y4YEHUs] Ha TMPOPUIbHOM
YPOBHE.

Ota mporpaMmMa 1o XMMHUH JJIs CpeHero oouero oopa3oBaHus Ha MPOPUIHHOM YpOBHE
COCTaBJIeHa U3 pacueTa 3 yaca B Hezenmo B oobeme 105 yueOHbIX yacoB. M3ydeHue 3Toro Kypca
JAa€T BO3MOXHOCTDH BBIITYCKHUKY cpez[Heﬁ IOKOJIbI YCIICIIHO CAATh EI'D mo xumuu Kak npeamMeTa
0 BBIOODY.

Pezynomamul océoenusn Kypca.
I[C}ITCJ'IBHOCTB YUYUTCIIA B O6y‘-IeHI/II/I XHUMHHU B CpCHHCﬁ MKOJC AdOJI2KHaA OBLITE HaltpaBJICHA
Ha JOCTHUXKECHHEC O6yanOII_II/IMI/IC${ CICAYIOIIUX JIUYHOCMHBIX PE3Y/ibmamoes.

- B I1EHHOCTHO-OPHEHTAllMOHHOW cdepe - ocozumanue POCCHICKONW TpakIaHCKOM
WJICHTUYHOCTH, MAaTPUOTU3MA, YyBCTBA TOPJIOCTH 32 POCCUICKYIO XMMUYECKYIO HAYKY;
- B TpyAoBOi cdepe — 2omosHocmb K OCO3ZHAaHHOMY BBIOOpY JanbHeHIIen

00pa3oBaTeNbHON TPACKTOPUU B BBICIICH IIKOJE, TIAE XUMHUS SBIAECTCS TPOoQMIHMpyromeit
JUCITUITIIMHOM;

- B IO3HABATEIHHOMN (KOTHUTUBHOM, MHTEIUICKTYalIbHON) cepe — yMmeHue yIpaBisTh CBOSH
MO3HABATENILHON JEATENBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE
camM000pa3oBaHuIo, HA MPOTSHKEHUU BCEH JKM3HU; CO3HATENIbHOE OTHOILIECHHE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEIIHON MpodeccrnoHalbHON M OOIIECTBEHHON NeATeThbHOCTH;
(dbopMUpOBaHNE HABBIKOB 3KCIIEPUMEHTAIILHON U HCCIE0BATENbCKON EATEeIbHOCTH; y4acTHE B
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NyOJMYHOM TIPEICTABICHUU PE3yJIbTaTOB CaMOCTOSITEIbHOW MO3HABATEIBbHOW JICATEILHOCTH;
ydacTue B NPOQWIBHBIX OJMMIINANAX PA3JIUYHBIX YPOBHEH B COOTBETCTBHH C JKEITAEMBIMH
pe3ynbTaTaMu U aJIcKBaTHOM CaMOOLICHKOM;

- B cdepe cOepexeHUs 370pOBbsl — NPUHATHE M pealu3alys LEHHOCTEH 370pOBOTO U
Oe3omacHoro oOpas3a JKWM3HM, HENPHUATHE BPEIHBIX MPUBBIUEK (KypeHHs, YHOTpeOJIeHus
QJIKOTOJIsl, HAPKOTUKOB) HAa OCHOBE 3HAHHMH O CBOMCTBAaX HAPKOJOTMYECKUX M HAPKOTHYECKHX
BEIIECTB; COOJIOZICHUE TMpaBHJ TEXHUKH O€30MacHOCTH TpH padoTe ¢ BEIIECTBAMH,
MaTepuallaMH U MpolieccaMy B y4eOHOM (Hay4dHOIl) 1abopaTOpuu U Ha IPOU3BOICTBE.

Memanpeomemnvle pe3yibmamovl 0CE0CHUA GbINYCKHUKAMU CPeOHell WIKOJbl Kypca
Xumuu:

- UCNOIb306aHUe YMEHUM U HABBIKOB PA3JIMYHBIX BUJIOB MMO3HABATEIBHOU JEATEIHHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HAHMUS  (CHUCTEMHO-UH()OPMAIIMOHHBIM  aHANU3,
HAOJII0JIEHUE, HU3MEpPEHUE, IPOBEJIEHUE SKCIEPUMEHTAa, MOJEIUPOBAHUE, HCCIIEN0BATENIbCKAs
JESTENIbHOCTD) JUISl U3YUYCHHsI PA3IIUYHBIX CTOPOH OKPYXKAIOIIeH NeHCTBUTENILHOCTH;

- gradenue OCHOBHBIMU HHTEIUICKTYAJILHBIMH OIEpaIusMu: (HOpPMYIHPOBKA THIIOTE3HI,
aHaJIMU3 ¥ CHUHTE3, CPAaBHEHUE U CHCTEMAaTU3allls, BbISIBICHHE PUYNHHO-CIICJICTBEHHBIX CBSI3EH U
IIOMCK aHAJIOTOB;

- no3HaHue 0OBHEKTOB OKPYKAIOIIET0 MHpa OT OOIIETO Yepe3 0COOCHHOE K eIMHUYHOMY;

- YMeHue TEHEPUPOBATh UJIEU U ONIPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX pealu3aluy;

- yMeHue OTPEIeNATh eI U 3a/1a4H IeATeIbHOCTH, BRIOUPATh CPEICTBA PeaTu3alliy [eIu
Y TIPUMEHSATH UX Ha TIPAKTHKE;

- UCNOb306aHUe PA3IUYHBIX HCTOYHHKOB MJI TOJYYCHHUS XHMUYECKOW HH(pOpMAaIuH,
MOHMMAaHUE 3aBUCUMOCTH COepX)aHus W (GOpMBI TpeAcTaBieHUs HHPOpMAUH OT Ieei
KOMMYHHKAIIIH U aJpecaTa;

- yMeHue TPOAYKTUBHO oOOLIaTbCsl M B3aUMOJAEHCTBOBAaThH B IPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YYHUTHIBATh TMO3UIMU JPYIHMX YYaCTHUKOB JEATEIbHOCTH, 3(P(HEKTUBHO
paspeniaTh KOH(IUKTHI;

- 20MOBHOCMb W CIIOCOOHOCTH K CaMOCTOSTENHbHOM WH(GOPMAIMOHHO-TIO3HABATENbHOM
JESTEIIbHOCTH, BKIIFOYAsh YMEHHE OPHCHTHPOBATHCS B PA3IMIHBIX HMCTOYHUKAX HH(OpMAIHH,
KPUTHYECKH OIICHMBATh W HMHTEPHPETUPOBATH HHQPOPMAIUIO, TMONYYaeMyK H3 Pa3IuYHBIX
HUCTOYHUKOB;

- YMeHue UCTIONB30BaTh CPeACTBa NH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHIMA
(manee — UKT) B pernieHHM KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHHU3AIIMOHHBIX 3379 C
co0JIr0IeHHEM TpeboBaHMit PrOHOMUKH, TEXHUKU 0e30IacHOCTH, TUTUEHBI,
pecypcocOepekeHu s, MPaBOBBIX M ATHUECKUX HOPM, HOPM HH(GOPMAIITMOHHON 0€3011aCHOCTH;

- @ladeHue S3BIKOBBIMH CPEJICTBAMH, B TOM YHCJE U SI3BIKOM XHMHH, - YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS, UCTIOIH30BaTh a/ICKBATHBIC S3BIKOBBIC CPE/ICTBA,
B TOM YHCII€ U CHMBOJIbHBIEC (XUMHUUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemmnvimu pesynomamamu U3y4eHus XMMUU Ha yriyOJI€HHOM YpOBHE Ha CTYINEHU
CpeIHero o0miero 00pa3oBaHus SBISIOTCA:

1) 3Hanue (noHumanue) XAPAKMEPHHLIX NPUSHAKOE GANCHETMUX XUMUUECKUX NOHSIMULL:
BEIIECTBO, XUMHUYECKUI IIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIbHBIC AaTOMHBIE i MOJICKYIISIPHBIC
MacChl, MOH, W30TOIBI, XUMHUYECKasl CBSI3b (KOBAJICHTHAs MOJIApHAS M HEMOJSIpHAs, WOHHAs,
MeTaJIJIN4ecKasi, BOJOPOIHAS), AJNEKTPOOTPHUIATEILHOCTh, AJNIOTPOMHsI, BAICHTHOCTh, CTEIECHb
OKHCJICHHUS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOHHOTO, MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, AIIEKTPOIUTHI U HEIJICKTPOIHTHI, DIEKTPOIUTHICCKAST
JUCCOLMAIUs, TUIPOIN3, OKHUCIUTENb U BOCCTAaHOBHUTENb, OKHCIEHHE M BOCCTAaHOBIICHUE,
DIIEKTPOININ3, CKOPOCTh XHWMHUYECKOW pEaKIUuH, KaTalu3aTopbl M KaTajau3, OOpaTUMOCTh
XUMHUYECKHX pPEaKIHil, XUMUYECKOe paBHOBECHE, CMEIICHHE paBHOBECHS, TEIIoBOH 3¢ ¢deKT
peakiuu, YrIepoAHbld CcKener, (YHKIUOHANbHAS TpyImna, H30Mepus (CTPYKTypHas U
MPOCTPAHCTBEHHAsI) Y TOMOJIOTHSI, OCHOBHBIC THITBI (COCAMHECHHUSI, PA3JI0KCHUS, 3aMEIICHUS,
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oOMeHa), BuAbl (THIPUPOBAHUS W JCTUIPUPOBAHMS, TUApATAUHA W  JETHIpATAIVH,
MOJIUMEPHU3AlHA U JACTOJIMMEPU3AINY, TTOJTUKOHICHCAIIUM U U30MEpU3allii, KaTaJUuTUYECKUE U
HEKATATUTUYECKUE, TOMOTCHHBIE W TeTepOTreHHbIE) M Pa3HOBUIAHOCTH ((pepMeHTaTHBHBIE,
ropeHus, 3Tepudukanuy, KpeKuHra, puopMUHTa) peakuii B HEOPTaHUYECKONW U OPraHUIECKOM
XUMUHU, TTOJIUMEPbI, OMOJIOTHYECKU aKTUBHBIE COCTUHEHNS,

2) eblAsNIeHUEe B3AUMOCEA3U XUMUYECKUX NOHAMuLl IS OOBSICHEHHUS COCTaBa, CTPOCHHS,
CBOICTB OTACIbHBIX XUMUYCCKUX OOBEKTOB U SIBJICHHIL;

3) npumenenue OCHOBHBIX NOJONCEHUU XUMUYECKUX Meopull. TEOPHUH CTPOCHHS aToMa H
XUMHYECKOW cBs3M, llepuoanmueckoro 3akoHa u IleproanMyYecKOol CHCTEMBI XUMHUYECKUX
aneMmeHToB JI. 1. MenaeneeBa, TeOpUH JIEKTPOJIUTHUECKONM TUCCOLMAIIMU, IPOTOHHON TEOPUH,
TEOPUU CTPOEHHUSI OPraHUYECKUX COCIMHEHUN, 3aKOHOMEPHOCTEM XUMUYECKOW KUHETUKU — IS
aHaJii3a COCTaBa, CTPOCHMS U CBOMCTB BEILIECTB U MPOTEKAHUS XUMUYECKUX PEAKIU;

4) ymenue Kiaccupuyuposams HEOPTaHUYECKUE W OPraHMYECKUE BEIIECTBA 110
Pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanosenenue  63aumoceszeli  MEXKIy ~COCTaBOM, CTPOCHHUEM, CBOWCTBAMH,
MPaKTUYECKUM MPUMEHEHUEM U MOJyYEHUEM Ba)KHEHIINX BEILECTB;

6) smanue ocHo6 Xxumuueckoiu HomeHKAamypwl (TPUBHAIBHON M MEKIYHAPOJHOW) MU
YMEHHE Ha3BaTh HEOPraHMYECKHE U OpPraHNYECKHe COeTUHEHUS o (opMylie U Ha00opoT;

7) onpeodenenue: BaJCHTHOCTH, CTEICHH OKHCIICHUS XUMHYECKHX 3JICMEHTOB, 3apsjioB
MOHOB; BHJIOB XMMHUYECKHUX CBSA3CH B COCIUHEHUSAX M THUIIOB KPUCTALIMYECKUX PEHIETOK;
MIPOCTPAHCTBEHHOTO CTPOEHMS MOJEKYJ; THIA THUAPOJIM3a W XapakTepa Cpeabl BOIHBIX
pacTBOpOB  COJIEH; OKHCJIMTEIS W BOCCTAHOBHUTENS; OKHUCICHHS W  BOCCTAHOBJICHUS,
MPUHAJICKHOCTH BEHIECTB K PA3JMYHBIM KJIACCaM HEOPraHWYECKUX M OpPraHUYeCKUX
COCJIMHEHUI; TOMOJIOTOB U U30MEPOB; THUIIOB, BUJOB U PA3HOBUAHOCTEH XUMHYECKUX PEAKIIUI B
HEOPraHWYECKON U OPraHu4eCKON XUMUU

8) ymenue xapaxmepuzoseamu: S-, P- 1 0-3JIEMEHTBI 110 UX MOJOKEHUIO B [leproaudeckoit
cucreme .. MenneneeBa; oOlue XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U
HEMETAJUIOB, XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYeCKHUX
COeIUHEHMH B IIaHEe 001IEro, 0COOEHHOTO H €AUHUYHOIO;

9) obOwscHenue: 3aBUCHMOCTH CBONCTB XHMHUYECKHX DJIEMEHTOB M UX COEIUHCHHM OT
nosioxkeHus sneMeHTa B Ilepumonnueckoit cucreme [I.M. MenneneeBa; npupoabl XUMUYECKON
CBs3M (MOHHOM, KOBAJCHTHOW, METAJUIMYECKOW, BOJOPOJHON); 3aBUCHMOCTH CBOWCTB
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB OT MX COCTAaBA M CTPOEHHUS; CYUIHOCTH M3YYEHHBIX
BUJIOB XMMHYECKHX pEaKUUW: DIEKTPOTUTHUECKON JUCCOLMAlUM, HOHHOTO oOMeHa,
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX; BIUSHUS PA3THYHBIX (PAaKTOPOB HA CKOPOCTh XUMUUYECKOU
peaklM U Ha CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS; MEXAHU3MOB MIPOTEKAHUS PEAKIUN MEXKIY
OpTraHWYECKUMH 1 HEOPTAHMYECKUMU BEIIIECTBAMH;

10) yMmeHue: COCTaBNISATh ypaBHEHUS OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIM C
MOMOIIIBI0 METOJIa AJIEKTPOHHOT0 OallaHca; MPOBOJUTh PACUEThl IO XUMHUYECKUM (QopMysiaMm U
YpaBHEHUSM; MPOBOJIUTH XUMUUYECKUI IKCIIEPUMEHT (JTa0OpaTOPHBIC U MPAKTUUYECKHE PaOOTHI) C
coOnrofieHreM TpeOOBaHMM K MpaBUJIaM TEXHHKH O€30MacHOCTH MpH padoTe B XUMHUYECKOM
kabuHete (1aboparopun).



COJEPXAHHUE KYPCA

IIpoduabHblii ypoBenb. 11 kiaace

Benymas unes xypca xumuu 11 kiacca — €IMHCTBO HEOPraHWYECKOM M OpPraHUYECKOM
XUMHHA Ha OCHOBE OOIIHOCTH TOHSATHH, 3aKOHOB W TEOpHH, a TaKkKe OOIMUX MOAXOIOB K
KJaccu(UKaluy OpraHNYeCKUX U HEOPraHWYECKUX BELIECTB M 3aKOHOMEPHOCTSAM IMPOTEKaHUs
XUMHYECKHX peakuuil Mexay HuMU. Takoe mocTpoeHue Kypca oOmmeid XMMHH TO3BOJSIET
IIOJIBECTU y4alIMXCs K IOHUMAaHUIO MaTePUAIIBHOCTH U II03HABAEMOCTH €IMHOTO MUPA BEILECTB,
IIPUYMH €r0 KPacO4YHOI0 MHOrooOpasusi, BceoOlIeil cBs3u sBiaeHU. B cBoro ouepenp, 310 naer
BO3MOXXHOCTb YyYalllUMCSl HE TOJBKO JIyYll€ YCBOUTh XMMHUYECKOE COJAEpKAHHE, HO U IOHSTH
POJIb M MECTO XMMHUU B CUCTEME HayK O IPUPOJE.

Takoe mocTpoeHue Kypca XMMHUH IO3BOJISIET B TOJHON Mepe HCIOJIb30BaTh B O0yYCHHH
olepauuy MBIIUICHUS: aHaJIUu3 M CUHTE3, CPABHCHME W AHAIOTUIO, CHCTEMAaTH3alUI0 U
obobmeHue.

OBIIAA XMMUAL. 11 kaace

Crtpoenne atoma

AToM - cinoxXHas 4YacTHI a AToM — cioxHas yactuua. JlokaszaTenbcTBa
CIOKHOCTHM  CTPOGHMsI aTroMma: KaTOJHble U  PEHTICHOBCKHE  Jy4yd, (PoTodPdeKT,
paaroakTUBHOCTb. OTKpBITHE 3JIEKTpPOHA, MPOTOHAa W HEUTpoHa. Monenu CTpoeHus aToma
(Tomcona, Pesepdbopna, bopa). Makpomup u muxpomup. KBaHTOBO-MexaHHUYECKHE
IIPEACTABJICHNS O CTPOCHHUH aTOMa.

CocTtTodsHuUEe 2AEKTPOHOB B aToMe. HyKIOHB: IpOTOHBI U HEUTPOHBI.
Hyxmuaer. M300apel u  u3oTOmbl. KBaHTOBO-MEXaHWYECKHE TMPEJCTABICHUS O MPUPOJIEC
anekTpoHa. [Tonstue 06 371eKTpOHHOI opOUTaIN U 3MeKTpoHHOM obnake. [IpaBuia 3amnonHeHus
DHEPTeTUYECKUX YpPOBHEH M opOuTaneil osiekTpoHamu. [IpuHIMI MHHMMyMa DJHEPTHUH.
DneKTpOHHBbIE KOH(GUTYpAllMK aTOMOB M HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB
Xpoma, MeJii, cepedpa u JIp.

BanmeHTHBE BO3MOXHOCTH AaTOMOB XUMHUUYECKHUX DIEMEHTOB.
BasienTHble 2n€KTpOHBL. BaneHTHbIE BO3MOXHOCTM aTOMOB XMMHMYECKUX  DJIEMEHTOB,
00ycCJIOBJIeHHbIE Pa3NUYHbIMU (hakTopamu. CpaBHEHHE MOHSATHH «BaJEHTHOCTb» U «CTENEHb
OKHCIICHUSD.

[Tepnoamueckud 3aKk0oH U Ilepumongumueckas cucrema
XuMuYecknx 3 eMeHToB J. M. MenngeneeBa MU CTpOEHHUE aTOMa.
[Tpeanoceuiku oTkpbiTHs [leproanyeckoro 3akoHa. OTkpbiTHE 3akoHa. [lepBas popmynupoBka
[Tepuonnueckoro 3akoHa. Ctpykrypa Ilepuommdeckoit cuctembl 31eMeHTOB. COBpEMEHHBIE
NpEeJCTaBICHNUs O XMMHYECKOM 3yieMeHTe. Btopas dopmynuposka I[lepuoanyeckoro 3akoHa.
Ilepuonuueckass cucteMa M CTpoeHHME aroma. PU3HMYECKHI CMBICT MOPSJKOBOTO HOMEpaA
JJIEMEHTa, HOMEPOB TIpymmbl U Iepuoaa. Ilepmonmyeckoe M3MEHEHHE CBOWCTB DJJIEMEHTOB:
paguyca aToma, JJIEKTPOOTPULATENBHOCTH. IIpHYMHBI W3MEHEHHs METAUIMYECKUX |
HEMETAJNTMUYECKUX CBOWCTB DJIEMEHTOB B IpYIIax M NEpuoJax, B TOM YUCIE€ U B OONBIIMX.
Tperbs ¢opmynupoBka Ilepuonnueckoro 3akoHa. 3HaueHue Ilepuonumyeckoro 3akoHa U
[lepnonnueckoi CUCTEMBI JIs Pa3BUTHUS HAYKU M TOHUMaHUSI XMMUYECKON KapTHUHBI MUpA.

Jemonctpanun. @oroddpdext. Karoansie nyun (37€KTpOHHO-Ty4eBbIE TPYOKH), MOJENN
AIIEKTPOHHBIX 00JaKkoB (opOutanei) pasznuuHoi ¢(opMmbl. Pasnuunble BapuaHThl TaOJIHIL
[Tepuoaunueckoit cuctembl xumudeckux snemeHToB .M. MenaeneeBa. OOpa3ibl MPOCTHIX
BELIECTB, OKCUOB U TMIPOKCHUJIOB JIEMEHTOB 3-TO MEPUO/IA U IEMOHCTPALU UX CBOMCTB.

Ctpoenne BemecTBa. JlucnepcHbie CUCTEMBI.

XumMuuyeckKkas cBA3b. EfuMHaAasg mpupojga XUMHUUYECKOW CBSI3MU.
[ToHsATHE O XMMHUYECKOW CBsI3U Kak Ipollecce B3aMMOJCHCTBHS aTOMOB C 0Opa3oBaHUEM
MOJIEKYJI, HOHOB M paauKajgoB. Buapl xumuueckoil cBs3u. AMOpQHBIE U KpUCTaNIMYECKUE
BemiecTBa. MoHHas Xumuueckas CBA3b. JIMIOILHBIM MOMEHT CBsS3H. CBOWMCTBA BEIIECTB C
MOHHOW KPUCTAJUIMYECKON PEIIETKOM.



KoBasienTHass cBs3b. MeTon BaJIEGHTHBIX CBs3eld B OOpa3oBaHMM KOBAJIEHTHOM CBSI3H.
DIEKTPOOTPULIATEIBHOCTh U PA3HOBUAHOCTH KOBAJICHTHOM CBSA3H 110 ATOMY IIPU3HAKY: NOJIApHAs
u HenomsipHas. Crnoco0 TepekpbIBaHUS JJICKTPOHHBIX OpOHMTaieil U KIacCHU(pHUKAIHA
KOBAJICHTHBIX CBSI3€H 110 3TOMY IIPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBaJIGHTHBIX CBSI3€H U MX
KJaccu(uKanusl Mo 3TOMY NPU3HAKY: OJMHApHAsA, IBOWHAs W T.A. MexaHU3Mbl 00pa3oBaHUs
KOBQJIEGHTHOM CBsI3U: OOMEHHBI U JIOHOpHO-aKLenTOpHbIH. Kpucrammyeckoe cTpoeHue
BEIIIECTB C THM THIIOM CBSI3H, UX (PU3MUECKUE CBOMCTBA.

Meramnyeckas cBsi3b U €€ 0coOeHHOCTH. Du3nyeckre CBOWCTBA METAIIIOB KaK ()yHKIMS
METaJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAIIMYECKON PELIETKH.

Bonmoponnas  cBA3b M MexaHM3M ee  oOpa3zoBaHMs.  MeXMOJeKyJspHas U
BHYTPUMOJIEKYJISIDHAsE BOJOPOAHBIE CBA3U. (DPU3MYECKUE CBOMCTBA BEUIECTB C BOAOPOIHOMU
CBA3b10. bronornueckas posib BOJOPOJHOM CBSI3U B OPraHU3aLUU CTPYKTYp OHOMOIUMEPOB.

F'm6punuszanusa opOburaned u reomMeTpuss Moaekyua Teopus
ruOpuau3anuy. Tunsl ruOpUAN3alUN JIEKTPOHHBIX OpOUTaliell U reoMeTpusi OPraHuYeCKUX U
HEOPraHUYECKUX MOJIEKYIL.

Teopus cTpoeHHUss XUMHUUYECKHUX COe€IUHEHH U [Ipennocsuikn
CO3J1aHUsl TEOPHM CTPOCHMS XHMHMUYECKMX COCAUHEHUM, CbE3]] €CTECTBOMCIBITATEIEH B T.
[neitepe. JInunoctHeie kauectBa A.M. bytiepoBa. OCHOBHBIE TIOJIOKEHUSI TEOpPUU
XUMHYECKOIO CTPOCHUS OPraHMYECKUX COCJUHEHUH M COBPEMEHHOM TEOPUM CTPOCHUS.
H3omepust B OpraHn4eckol XuMuu. BzanMHoOe BIMSIHHME aTOMOB B MOJIEKYJIAaX OPraHUYECKUX U
HEOPraHWYECKHUX BEIECTB.

OcCHOBHbBIE HaIpaBJICHUs pa3BUTHS TEOPUM CTPOCHHUS OpPraHMYECKHX COCIMHEHUN
(3aBUCUMOCTH CBOMCTB BEILLECTB HE TOJIBKO OT XMMHYECKOIO, HO M OT HMX 3JIEKTPOHHOIO U
IIPOCTPAHCTBEHHOTO CTPOEHHUS). WNHayKIMOHHBIN u ME30MEPHBIN 3 PEKTHI
CrepeoperyisipHOCTb.

JualeKTHUYeCKHUE OCHOBB OOLUHOCTHU ABYX BEeAYHMHUX TEeOpHUH
X U M 4 ". Juanekruueckue ocHoBbl 00mHocTy [lepuoanueckoro 3akona J[.M. Menneneesa u
Teopuu crpoeHust A.M. ByrtinepoBa B craHoBieHUH (pabOThl MpeIIIeCTBEHHUKOB, HAKOIJICHHE
(baxToB, y4acTue B Che3/laX, pyCCKUH MEHTAIIUTET), MpeIcKka3aHuu (HoBbIe dneMeHThl — Ga, Se,
Ge 1 HOBbIE BelleCcTBAa — U30MEPHI) U PA3BUTUU (TpU (POPMYITHUPOBKH).

[TonmmMeps OpraHMYyecKHEe MU HeEeOpraHHUUECKHU e [lommmeps.
OCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEOMHEHHH: «MOHOMEpP», «IIOJIUMEDPY,
«MaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTEIIEHb IOJIMMEpU3ALUN», «MOJEKYISIpHAas
Mmacca». CriocoObl MOJy4YeHHs MOJIMMEPOB: pEaKIUM MNOJIMMEpPHU3alMd M IOJUKOHICHCALIUH.
CtpoeHue TmOIMMEPOB: TreoMeTpuueckas (opma MakpOMOJIEKYN, KpPUCTAUIMYHOCTh U
aMOp(HOCTb, cTepeoperyasipHocTb. Iloaumepsl opraHudeckue M Heopranmdeckue. Kaydyku.
[Tnactmaccel. BonokHa. buomnonnMepsl: OelkW M HYKJIEHHOBBIE KUCIOTHL. Heopranumdeckue
HOJMMEPbl aTOMHOIO CTpOeHHs (aJUIOTPOMHbIE MOIUGUKAMM YIJIEpoa, KPUCTAIIMYECKU
KPEMHUM, CeJIeH U TeJUIyp LIEMOYEUYHOTO CTPOEHUS, TUOKCU] KPEMHUS U Jp.) U MOJIEKYJIIPHOTO
CTpoeHHU (cepa IacThuueckas u ap.).

HqucnonepcHB € cHucCTe M b Yuctele BemecTBa U cmecu. Kimaccudukarus
XUMHYECKHX BellecTB no uucrtore. CocrtaB cMmeceil. PacTBopbl. PacTBopuMOCTh BelecTs.
Knaccudukanus pacTBOpoB B 3aBUCHUMOCTH OT COCTOSIHMSI PAacTBOPEHHOTO BEIECTBa
(MOJIEKYJISIpHBIE, MOJIEKYJIIPHO-MOHHBIE, HMOHHBIE). THIBI pPacTBOPOB IO  COAEPIKAHUIO
pPacTBOPEHHOTO BemecTBa. KoHIeHTpanys pacTBoposB.

[Tonsatue «aucnepcHas cucremMay». Kiaccudukanus JUCTIEpCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOrO COCTOSIHMSI JTMCIIEPCHOHHOW Cpelbl W AucrepcHod (as3bl, a Takke MO pasMepy
yacTtull. [ pyboucriepcHble CUCTEMBL: IMYIIbCUU U CYCIIEH3UU.

PacuerHble 3agaun. PacueTsl mo xumudeckum Gopmyiam.

PacueTsl, cBA3aHHBIE ¢ MOHATHAMM «MaccoBasi JOJs» U «00bEMHas JOJs» KOMIIOHEHTOB
cMecH. Beruucienrne MOJIpHONW KOHIIEHTPALMKM pacTBOPOB.

JeMoHcTpanun. Mojenu KpUCTAJUIMYECKHUX PELIETOK BELIECTB C Pa3JIMYHBIM THUIIOM
cBs3ed. Mozenu MoJIeKyJl pa3Iu4Hou reomeTpun. Moaey KpUCTAININYECKUX PEIIETOK aaMasa U
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rpaduta. Mojenn MOJIEKya U30MEPOB CTPYKTYPHOU M MPOCTPAHCTBEHHON M3oMmepuu. Mojenu
KPUCTAJZIMYECKUX PEIIETOK METAUIoB. MoJenu u3 BO3LYIIHBIX IIAPOB, OTPAKAIOLIUE
MPOCTPAHCTBEHHOE DACMIONOXKEHHE SP>-, SP°-, SP-THOPHIHBIX OpOWTANEH B MOJEKYyIax
OpPraHMYECKHUX U HEOPraHMYECKHUX BELIECTB.

Komnekuust mmactMacc U BOJIOKOH. OOpaslibl HEOPraHMYECKUX IIOJIMMEPOB: CEPBI
MJIaCTHYECKOM, docdopa KpacHOro, KBapua u 1p. Moxenu monekyn 6enko u JIHK. O6pa3ibl
Pa3IMYHBIX CHUCTEM C XKHUIKOH cpenoil. Koarymsamus. Cunepesuc. ekt Tungans.

JlabopaTopHbie ONBITBI. 3HAKOMCTBO C KOJUICKIMSMM IUIIEBBIX, MEIULHUHCKUX U
Ouosiornyeckux reyei u 3osei. [lonyueHue KoutonIHOro pacTBopa xsopuaa xenesa (11).

XuMHu4YecKHe peakiuum.

Knaccudpukanusa XUMUUYECKUX pPEaKIUWh B OPTaHUUYECKOH U
HEOPraHUUYEeCKOHN XHUMHUHU. [IoHATHE 0 XMUMUYECKON PEaKLUU, OTIIMUUE €€ OT AACPHOU
peakuuu. AJUIOTPOIHBIE U MOJIUMOp(HBIE IPEBPALLCHUS BEILECTB.

Knaccudukanus peakuuii B HCOPraHMUECKOW XUMHH 110 YHCIY U COCTaBy peardpyromux
BEIECTB (Pa3jIoKeHUsI, COSAMHEHUS, 3aMEILICHUsI, OOMEHA).

Knaccupukanuss XUMHUECKHUX pEaKIMid B OpPraHWYECKOH XUMHUH (TIPUCOSAMHEHUS,
3aMelleHus], OTIIEIICHHS, U30MEPHU3aliN).

Knaccudukanus peakiuii mo terioBoMy 3¢ ¢ekTy, mo ¢$pazoBoMy COCTaBy, M0 YYaCTHIO
Kataynuzaropa. O6paTuMble U HEOOpAaTUMBbIE PEAKIIHH.

OKHUCINTENbHO-BOCCTAHOBUTENIFHBIC PEAKIMM M pPEaKUuH, HAyne O0e3 HW3MEHEHHUs
CTEIICHEW OKUCIIEHHs JIEMEHTOB. MEeXMOJIEKYJIApHbIE U BHYTPUMOJIEKYJIAPHBIE OKUCIUTEIBHO-
BOCCTAHOBUTENIbHbIE peaKkUuU. Peaknuu IucnponopuuoHUpoBaHUs. MeTonbl COCTaBIIEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA: METO/1 3JIEKTPOHHOI 0 OanaHca.

OCHOBHBIC TOHATUS XHUMHYECKOHW TepMoanHamuKkH. TerutoBod s¢ddexkt xummueckon
peakuuu. 3akoH I'ecca u cienctBus u3 Hero. Temuiora (3HTanbNus) 0Opa30BaHMs BEILECTBA.
TepMOXUMHUUYECKUE paCUETHI.

[lonarue sHTponuu. Bropoe Hauano TtepmoauHamuku. CBoOoaHas sHeprus I'n60Oca.
Pacuetsl caMoInIpon3BOIbHOTO MPOTEKAHUSI XUMUYECKON PEAKIUH.

CkopocTh XMMHUYECKHUX peakinu i [IpenMer XuMuueckol KUHETHKH.
[ToHsiTE CKOPOCTH XMMHYECKOW peakuuu. KuHeTnueckoe ypaBHEHHME PEaKIMM W KOHCTaHTa
CKOPOCTHM XMMHYECKOM peakuuu. PakTopbl, BIMAIOIIAE HAa CKOPOCTb XMMHUYECKON DPEAKIUU
(mpupoga  pearupyromuMx — BENIECTB,  KOHILIEHTpalMs,  TemIeparypa,  I[OBEPXHOCTb
CONPUKOCHOBEHHSI BEILIECTB).

[lonsaTe o KataiM3aTOpax W KaTaJu3e. [OMOIE€HHBII M TEeTEPOreHHBIM KaTaJus3.
DepMEHTHI.

OO0paTuMOCTh XUMHUUYECKUX peaKUuUU. XHUMHUUECKOE pPABHOBECHE.
OOpaTtuMble XMMHMYECKHE peaklMM, W3MeHeHue sHeprun ['mbbca B oOpatumoM mporiecce.
XWMHYECKOE pPABHOBECME M €ro JWHAMHYECKMH xapakrep. KoHCTaHTa XUMHUYECKOTO
paBHoBecus. [Tpunnun Jle [llarense. Cmemenne XUMHUYECKOTO PABHOBECHS.

ONEeKTpPOAUTHUUYECKAsA AUCCOIUAILHU A DICKTPOJINUTHI U HEAIEKTPOIUTHL.
ONEKTPOIUTHYECKAs AUCCOLMAIMS, MEXaHU3M JUCCOLMAIMM BELIECTB C Pa3IMYHbIMM BHIaMU
cBsa3u. CuibHble M ciabble 37eKTpoiauThl. CTENneHb AWCCOLMAMM M €€ 3aBUCHUMOCTh OT
pasnnuHbIX (akTopoB. MonHoe npoussenenue Boabl. [lonstue pH. BogopoaHslil moka3aTens.

I'u o p o nu 3. 'uaponus kak oOMeHHBIN Tporecc. OOpaTUMBbI U HeoOpaTUMBI THAPOIIU3
OpraHMYECKUX M HEOpPraHMYECKHUX BellecTB. [maponns cosel. ['maponns opraHMYEcKHX
COCIMHEHUN KaKk XWMHYeckas oOcHoBa oOMeHa BemiecTB. [uaponns ATd kak ocHoBa
HHEPreTUYECKOro OOMEHa B JKMBBIX OpraHM3Max. YCHWIEHHE M IMOJaBJI€HHE OOpaTUMOro
TUAPOIN3A.

Pacyernble 3agauym. PacueTel 1O TEPMOXMMHMUYECKMM YypaBHEHUSAM. BbluncieHnue
TEIUIOBOTO 3(deKTa peakuuu Mo TernjaoTe o0pa3oBaHUs PEarupyOUINX BEIIECTB U MPOAYKTOB
peakuuu. Omnpenenenue pH pacTBopa 3agaHHON MOJSIPHOM KOHLIEHTpauuu. Pacuer cpenHeit
CKOPOCTM pEakUMH II0 KOHLEHTpAaUMsAM pearupyrolmux BEIIeCTB. BpruuciaeHus ¢
UCTIOJIb30BAaHUEM TOHATHS «TEMIIEPaTypHBIA KO3((UIIMEHT CKOPOCTH peakiun». Haxoxaenue
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KOHCTaHTBl PAaBHOBECHUS PEAKIMH 110 PABHOBECHBIM KOHILIEHTPALMSAM U ONPEIEICHUE NCXOTHBIX
KOHIIEHTpallUid BEIIECTB.

JleMoHCcTpanuu. AJIOTpONHBIE TpeBpamieHus cepbl u (ocdopa. Peakuuum, naymme c
oOpa3oBaHueM rasa, ocaaka HiId BoAbl. OKHUCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPEAKIUU B
HEOPraHMYECKOW XUMUH (B3aUMOJICHCTBHE IIMHKA C PACTBOPAMH COJITHOW KUCIIOTHI U Cynb(dara
meau (11)). OKucInTeIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMM B OPraHUYECKON XUMHH (OKHUCIIECHUE
albJeruaa B KapOOHOBYIO KHCIOTY — PEaKIHA «CepeOpsHOro 3epKajia» MM peakius ¢
rugpokcugom  wMemu (1), okucieHwe 3TaHOJIa Ha METHOM KaTaiau3arope). M3ydenue
3aBUCUMOCTH CKOPOCTH XMMHYECKOH pEaKLMM OT KOHLIEHTpPAallMM BELIECTB, TEMIEPATYpPbI
(B3aumojielicTBUE THOCYJb(haTa HATPUsl C CEPHOU KUCIOTOM), MOBEPXHOCTH CONPUKOCHOBEHUS
BEUIECTB (B3aUMOJICHCTBUE COJIIHOM KHUCJIOTHI C TpaHyjJdaMH M IOPOLIKAMU AJIOMUHUS WU
nuHka). [IpoBeneHne KaTaIUTUYECKUX PEAKIUil pa3joKEHUs MEepOKCUAA BOAOPOJA, TOPEHHS
caxapa, B3aMMOJEHCTBHE MOJa U amoMUHUA. Koppo3us kenes3a B BOIHOU Cpesie ¢ ypOTPOIIMHOM
u 6e3 Hero. Habnoienue cMeleHus: XMMHUYECKOTO pPaBHOBECHS B CHCTEME:

FeCl; + 3KSCN « Fe(SCN)3 + 3KClI

CpaBHEHHME 3JEKTPONPOBOJHOCTH PACTBOPOB 3JEKTPOJUTOB. (CMelleHHEe paBHOBECHUS
JUCCOLMaluu caadblx KUciaoT. MHOuUKaTopbl M M3MEHEHME MX OKpacKU B pa3HbIX cperax.
HonHble peakyy U YCIOBUS WX MpoTekaHus. ['uaponus kapOOHATOB, CyIb(HaTOB M CUIUKATOB
IIEJIOYHBIX MeTauioB, HuTpara cBuHi@a (Il) wim nunka, xmopuaa ammonus. CepHOKUCIBIA U
(bepMEeHTAaTUBHBIN TUAPOIIN3 YTIEBOIOB.

JlaGopaTtopHubie onbITh. Paznoxenue nepokcua BoIopoa ¢ momoinsko okcuaa meau (11)
M Karanasbl. 3HaKOMCTBO ¢ Kosuteknuedn CMC, comepxkamiux sH3UMBbL. Peakiuu, uaymme c
o0pa3oBaHMEM OCaJKa, ra3a WM BOJbI JUIsl OPraHUYECKHMX U HEOPIaHUYECKUX DJIEKTPOJIMUTOB.
Pasnuunble cnyyam ruaponmsza coseid. MccnenoBaHue cpenbl pacTBOPOB € [MOMOIIBIO
WHIUKATOPHOU Oymaru.

IMpakTnyeckas padora Ne 1. CKopoCcTh XUMHUYECKUX peakiuii. XMMHUUYECKOE paBHOBECHE.

IpakTuyeckasi padora Ne 2. Pemienue sKkCriepuMeHTaANbHBIX 3a1a4 110 Teme «[ uaponusy.

BemecrBa u ux cBoiicTBa

Knaccudukanus HeopraHumdecKHX BeIlecCTB. Bemecrsa npoctsie U
cinoxHble. braropoansie razpl. CpaBHUTENbHAS XapaKTEPUCTHKA MTPOCTHIX BEUIECTB: METAJIJIOB U
HEMETAJJIOB, OTHOCHUTENBbHOCTh 3ToH kiaccupukaumu. CloXHbIE BellecTBa: OHHApHBIE
coeIMHeHUs (OKCHU/IbL, TAJIOTEHUAbI, CYIbQHUABI U T.A.), THIPOKCUIBL, COJIH.

[ToHATHE O KOMIUIEKCHOM COEAMHEHHH.

JIOHOpHO-AaKIENITOPHOE  B3aMMOJICHCTBHE  KOMIUIEKCOOOpa3oBaTeiell W JIMTAHJOB.
KoopaunnanonHoe d4ucino KomIiekcooOpasoBatens. BHyTpeHHss u©  BHemHss — cdepa
KOMILJIEKCOB.

Jucconmanus KOMIUIEKCHBIX COeAUHEHMH. [IprMeHeHne KOMIUIEKCHBIX COEIUHEHMH B
XUMHUYECKOM aHaJlu3€ U B IPOMBILUIEHHOCTH, UX POJIb B IPUPO/IE.

Knaccudukangus opraHmueckux BenecTs. Kiaccupukamnus
OpraHMYECKUX BEIIECTB IO CTPOCHUIO YIJIEPOJHON IenH (AUUMKINYeCKHEe M IHUKINYECKUE,
HACBHIIIIEHHbIE U HEHACBILIICHHbIE, KapOOIUKIMYECKHE U T'eTepPOLUKIMYECKUE, apOMaTHYeCKue
YIII€BOIOPOAb). YTIEBOAOPOIb! (aIKaHBI, aIKEHbI, aTKUHBI, [IUKIOATKaHbl, aJKaJUeHbI, apEHBDI,
rajJlorTeHONPOU3BOJIHBIE  YIJI€BOAOPOAOB).  DyHKIMOHANbHBIE Tpynnbl  (TUAPOKCHUIIbHAS,
KapOOHWJIbHASI, KapOOKCHIIbHAsA, HUTPOTPYIINa, aMUHOTPYINa) U KiIaccu(UKalus BEIIEeCTB IO
3TOMY NPU3HAKY.

M e T anns. Ilonoxenune meramwioB B [lepuoanmueckoi cucreme J[. M. Menneneena.
OCOOeHHOCTH CTPOEHHUSI aTOMOB M KpucTayuioB. [Tomumopdusm. Obume pusnyueckue cBoiicTa
MeTaiIoB. PeppoMarHeTHKY, NapaMarHeTUKH U JUaMarHeTHKY.

DONEKTPOXUMHYECKUN psf HanpsDKeHU MeTauioB. CTaHIapTHBIN BOJOPOAHBIN AIIEKTPOL.
CranmapTHble AJEKTPOAHBIE TOTeHIUaNbl. OOmmMe XWMHYECKHE CBOWCTBA METAJLIOB!
B3aUMOJICIICTBUE C HEMETaJIaMH, BOJOW, OMHAPHBIMH COCIWHEHHSMHU, KUCIOTAMH, COJISIMH.
B3anmoneiicTBe HEKOTOPBIX METAUIOB C pacTBOpaMM Iienodyeid. BzauMoaencTBue aKTHBHBIX



METaJUIOB C OPTaHUYECKHMMHU coeluHeHHSAMU. OCOOCHHOCTH peakiUil MEeTasioB C a30THOH H
KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM.

Koppos3us merTaunuao B. Ilorirue koppo3un. Xumudeckass ¥ JIEKTPOXUMUYECKAs
KOPPO3Us U CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.

O6mue cnocoOB MOJNYyUYEeHHUS METalJaoB Meraubl B IPAPOJIE.
OcHoBHBIE  CMOCOOBI  MOJIYYEHUS  METAUIOB  (MUPOMETAUIyprusi, THAPOMETaLUIyprus,
AIIEKTPOMETAJUTYPTHS).

DNEKTpONIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOLECC. DIJIEKTPOIU3 PACILIABOB
AJIEKTPOJIUTOB.  DJIEKTPOJIU3 PACTBOPOB  3JIEKTPOJIUTOB € HWHEPTHBIMM U AKTUBHBIMHU
3nekTpoaaMu. Vcronap30BaHue 37EKTPOIIN3a B IPOMBIIUIEHHOCTH.

MeTanans TJIaBHBX NDOATDPYIMNI. [lenounbie MeTaLIbI, OOIAs
XapakTepUCTUKa Ha OCHOBe mnoJoxkeHuss B Ilepumonmueckoin cucreme snementoB J[.U.
MenneneeBa u crpoeHus aromoB. llomydenue, ¢usnyeckue W XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHNE HIEIIOYHBIX METAJUIOB U UX COCAUHEHUU. bepuiunii, Maraui, meJI04HO3EMENbHbIE
METaJUIbl, UX O0OIIas XapaKTEepUCTHKAa HAa OCHOBE IMOJIOKeHUs B llepuommueckoil cucreme
anementoB J[.M. MenneneeBa u crpoenust atoMoB. [lomyuenue, duznueckue U XUMHUYECKUE
CBOICTBa, INPUMEHEHHE IIEJIOYHO3EMENIbHbIX METANIOB U HUX COEJUHEHHH. AJIIOMHHUH,
CTpoeHHEe aToMa, (pU3nUecKre U XMMUUYECKHEe CBOICTBA, MOJIyYeHHE U IIPUMEHEHHE.

MeTtannbe NOOOYHBX HOATDPY NN XapaKTEepUCTHUKA METAUIOB MOOOYHBIX
noArpynn no ux nonoxeHutro B Ilepumonmueckoint cucreme [I.MI. MenneneeBa u CTpOECHHIO
aTOMOB.

Menp: Qu3uyeckre U XMMHYECKHE CBOWMCTBA, MOJMyYeHHE U MpUMeHeHHe. Baxueiimue
COEIMHEHUS MEJIU.

duznuecKre 1 XMMUYECKHE CBOMCTBA, OJyYEHUE U IPUMEHEHUE IUHKA. XapaKTEepUCTHKA
BOXHEHIINX COeAMHEHUH (OKCHUIAa ¥ TUAPOKCUIA LINHKA).

PuznuecKre 1 XMMUYECKUE CBOMCTBA, MOIYyYEHUE U IPUMEHEHHE Xpoma. XapaKTEepUCTHKA
BaXHEHIIMX coenuHeHnd (okcuaa W ruapokcuaa xpoma (Il), muxpomaroB um XpomaToB
MIET0YHBIX MeTaoB). OcOOEHHOCTH BOCCTAHOBJICHMS AMXPOMATOB B 3aBUCHUMOCTH OT CpPEbl
pacTBOpOB.

dusnyeckue W XMMHYECKHME CBOMCTBA, MOJYyYEHHWE M NPUMEHEHHE MapraHuia.
XapakTepucTUKa Ba)KHEHIIMX COEIUHEHWH: OKCHJIOB, THUIPOKCHUIOB, cosieid. OcoOeHHocTH
BOCCTAHOBJICHMSI [IEPMAHTaHATOB B 3aBUCUMOCTH OT CPEZIbI pACTBOPOB.

HewmeTanns. [lonoxenne HemeramioB B [lepuonnueckon cucreme [I.1. Menneneena.
OCOOEHHOCTH CTPOEHUS ATOMOB M KPUCTAJUIOB. AJUIOTPOIIHSI.

biaropoansie rassi.

OxucnuTeNnbHble U BOCCTAaHOBUTENIbHBIE CBOMCTBAa HemeTamioB. OOIas XapakTepUCTHKA
BOJIOPOJHBIX COEIMHEHUN HeMeTamioB. OOmias XapakTEepUCTUKA OKCHJIOB M THUIPOKCHUJIIOB
HEMETAJUIOB.

I'anorensl. CTpoeHue aTOMOB TaJOreHOB, UX CpaBHUTEIbHAs Xapakrepucrtuka. CBolicTBa
IOPOCTBIX BEIIECTB, O0Opa30BaHHBIX rajoreHaMu. OKHCIUTENbHBIE CBOICTBa TaJIOTE€HOB.
["asloreHoBOIOPOIBI, UX CBOMCTBA, CPABHUTENIbHAS XAPAKTEPUCTHKA. XJIOP U €r0 COCIUHEHHS,
HaxXO0XJEHUE B MpPHUPOAE, IOIY4YEHHE, CBOWCTBA, MPUMEHEHHE. XJIOPOBOAOPOJ U COJSHas
Kuciorta. XJIOpUIbI.

Xanpkorenol. HaxokneHwe Kuciopojga W Cepbl B INPUPOAE, IOIY4YEHHE UX B
MPOMBINIUICHHOCTH U JlabopaTopun. CBOMCTBA KHUCIOPOJa M CEPhI: aJUIOTPOTHS B (PU3UIECKUE
CBOWCTBA AaJUIOTPONHBIX MOAM(UKAIMNA; OKHCIUTEIbHBIE CBOICTBa KHCIOpOAa M CEpbl B
peakuusix C MpOCThHIMU BellecTBaMu. BoccraHoBuTenbHble cBoMcTBa cepbl. OkucieHue
KHCIIOPOJIOM CJIOKHBIX BelecTB. OKHUCIUTENbHbBIE CBOKCTBA 030HA. IIpuMeHeHune kucinopona u
o3oHa. [Ipumenenue cepbl. CepoBOIOpPOA, HAXOXACHHE B MNPHUPOJE, MOJyYeHHE, CTPOCHUE
MOJIEKYJIbl M CBOMCTBA: (puznyeckre n xumuueckue. CepoBOAOpOIHAS KHCIOTA U CYIbQHIBIL.
Oxkcup cepsl (IV), ero cBoiictBa. CepHucras kuciota u ee coiau. CepHas KUCIoTa: GU3NIECKUe 1
XUMHUYECKHE CBOWMCTBA (OKHCIUTENbHBIE U OOMeHHbIe). [IpumeHnenue cepHoil kuciaotel. Comu
CEpPHOM KUCJIOTBHI.
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A3zor. HaxoxnaeHue B mnpupoze, nonydeHue. CtpoeHHe MoseKyiabl. OKHCIUTENbHBIE U
BOCCTAHOBUTEIbHBIE CBOWMCTBA a30Ta. [IpuMeHeHuwe a3zoTa. AMMHUAK: MOJy4Y€HHUE, CTPOCHHE
MOJICKYJIbl, CBOHCTBa (OCHOBHBIC, PEAKIHUU KOMIUIEKCOOOPa30BaHUs, BOCCTAHOBHUTEIbHEIE,
OKHUCJIUTEJIbHbIC, PEAKIMM C OpPraHMYECKHMHU BeIeCTBAMU U yriekuciabiM razom). Conu
aMMOHMsI M MX IpuMeHeHue. OKcHIpl a30Ta, UX CTPOEHUE M CBOWCTBA. A30THAas KHUCIOTA!
MOJIy4eHHUE U cBoMcTBa. HUTparsl, UX TepMUUYECKOE PA3IOKEHUE.

®ochop. Haxoxaenne B mpupojae, MoiaydeHHe. AJUIOTponus U (U3HYECKUE CBOMCTBA
Monupukanuii. OKHCIUTENbHBIE CBOMCTBA (peaklUuu C MeTallaMH) U BOCCTAaHOBUTEIbHbBIC
cBoiicTBa (ocdopa (peakuuu ¢ TajloreHamMH, KUCIOPOJIOM, KOHLIEHTPUPOBAHHOM CEpHON U
azotHol kucimotamu). Oxcup docdopa (V). dochopHbie KUCTOTH U KX COJIH.

Yrnepon. Haxoxnenue B npupoje. AmioTpornus U (Gpusudeckue cCBOMCTBA MOAUBUKALINI
(moBTOpeHue). XHUMHUYECKHUE CBOWCTBA YIJepoja: BOCCTAHOBUTEIbHBIC (B3aUMOJICHCTBUE C
rajloreHaMu, KHCJIOPOJOM, CEpoi, a3oToMm, Bojoi, okcuaom menu (1), KOHIEHTpUPOBAHHOM
CEpHOH M a30THOM KHUCIIOTaMHU) U OKUCIHUTEIbHBIEC (B3aUMOJICHCTBUE C METaJIaMU, BOJAOPOIOM,
KpemHueMm, Oopom). Ilomydenwe, CBOWCTBA W TNPUMEHEHHE OKCHUIOB yriepojaa. YTolbHas
KHCJIOTa U €€ COJIH.

Kpemuuii. Haxoxnenue kpeMHUsI B IPUPOJIE U €ro IMoJyueHue. AJIJIOTPONHUs U CBONCTBA
AIUTOTPONHBIX MOAUDUKAIMI KpeMHHA. BoccTaHOBUTENbHBIE (PEaKIUU C TaJIOT€HaMH,
KHCJIOPOJIOM, DPACTBOpPAMM III€JIOYeH) M OKUCIUTENbHbIE CBOMCTBA KpeMHHS (peakiuu C
metaiamu). [Ipumenenne kpemuus. OKcu KpeMHUs, KpEMHHUEBAs! KUCIOTa U €€ COJIH.

Kucnors opramumueckue U Heopranudeckue. Cocras,
KJacCU(UKalMsg W HOMEHKIAaTypa HEOPTaHWYECKUX M OpraHudeckux kuciotr. [lomyueHue
BOXHEHIINX OpPraHMYECKUX U HEOPraHUYECKUX KHUCIOT. XUMHUYECKHE CBOWCTBA (pEaKIHUH C
MeTaJlJIaMH, C OKCHJIaMU METAJIJIOB, C OCHOBAaHUSIMHU, C COJIIMU, CO cnupTaMu). OKUCIUTENHHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA KHCIOT. OCOOCHHOCTH CBOMCTB CEPHON M @30THOM KUCIIOT.

OcHOBaHMUS OpraHmuyeckue U Heopraunuueckue. Cocras,
KjIaccupuKanusi, HOMEHKJIATypa HEOPraHWYeCKUX M OPTraHHMYecKuX OcHOBaHUI. OCHOBHBIE
CHOCOOBI MOJTyYeHHsI THAPOKCHIOB METAILIOB (Ie704Yel — peakUusIMU METAJIOB U UX OKCHUJIOB C
BOJIOM, HEPACTBOPUMBIX OCHOBaHUU — peakimei oOMmeHa). [losydyeHne amMMuaka ¥ aMUHOB.
XUMHUECKHEe CBOMCTBA OCHOBAHMIL: Ienoueil (peakuuu ¢ KUCIOTaMHU, KUCIOTHBIMU OKCHJIaMH,
pacTBopaMu CoJiel, C TMPOCTHIMH BELIECTBAMH, C TaJlOMIONPOU3BOJHBIMU YIJIEBOJOPOIOB,
deHonoM, KHpamMH); HEpPAaCTBOPUMBIX OCHOBAaHMM (peakuuu C KHCIOTaMH, pPEaKLuu
pa3yIoKEeHUs).

AMbpoTepHBe OpraHMYEeCKHNEe M HEOPraHUUYECKHUE COCTUHCHHUS.
CrniocoObl osryyeHust aM(pOTEPHBIX COETUHEHUH (aMPOTEPHBIX OCHOBAHUM M aMUHOKHCIIOT), X
XUMHUYECKHE CBOMCTBA.

'eneTuueckas CBSI3b MEXJAY KJaccaMHM OPraHUYECKUX U
HEOpPraHUYECKUX COE€AHUHeEHH U [loHaTus «reneTndeckast CBs3b» U «T€HETUYECKUI
psaa». OCHOBHBIE NMPU3HAKH T€HETUYECKOro psna. I'eHeTuueckue psjibl METAJUIOB (Ha MpUMepe
KaJbIIMA U JKeJie3a) U HEMETAJJIOB (Ha MpUMepe Cepbl U KPEMHHMS) U MEPEXOHOr0 IeMEeHTa (Ha
npuMepe antoMHHMS). ['eHeTndyeckue psapl U TeHETUYecKash CBA3b B OPraHMYECKON XHWMUHU.
EnnHCTBO MHMpa BELIECTB.

PacuyerHble 3agauun. Brruucnenue macchl uian o6beMa MPOyKTOB PEAKIUH 10 M3BECTHOMN
Macce WIM 00BEMY HMCXOJHOTO BEIIECTBA, COJEpIKALIero IMpUMECH. BblunMcieHne Macchl
HCXOJHOTO BEIIECTBA, €CIM HW3BECTEH NPAaKTHMYECKUH BBIXOJ M MaccoBas €ro Jojs OT
TEOPETUYECKH BO3MOKHOTO. BbIUKCIEHHNS 10 XUMUYECKUM YPaBHEHUSAM PEaKLUi, €CIIM OJJHO U3
pearupyrouux BeulecTB JaHo B U30bITKe. OmnpeneneHre MoJeKyIIpHOi (opMyIibl BellecTBa 1o
MacCOBBIM JOJISIM 3J1eMeHTOB. OnpezieneHre MOJEKYIIpHON (popMyIibl ra3000pa3HOro BEIIECTBA
M0 W3BECTHOM OTHOCHUTEIBHOW IUIOTHOCTM M MAacCCOBBIM JOJSM 3jeMeHTOB. Haxoxknenue
MOJIEKYJIsIpHOW  ¢opMyJbl  BemectBa 1Mo  Macce  (00beMy) TNPOJIYKTOB  CrOpaHHS.
KoMOuHHUpOBaHHBIE 3aa9H.

Jemoncrpanuu. Komneknus «Knaccudukanus HeopraHudeckux BemiecTB». llomydenue
KOMIUIEKCHBIX ~OpraHMYeCKMX W HEOPraHWYEeCKUX CcoeluHeHui. JleMOHCTpauus CyxHux
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kpuctaoruaparoB. Komnekmus — «Kiaccudukanus OpraHMdeckux —BemiecTB». Mopaenu
KPUCTAITMYECKUX pelIeTOK MeTaiioB. KoJuleknuss MeTajuioB ¢ pasHbIMH  (PU3NYECKUMU
cBolcTBaMH. B3anmoielicTBe METaIOB C HEMETalIaMU (LIMHKA ¢ CEpOH, aTlOMUHUS C HOJIOM),
C pacTBOpaMM KHUCIJIOT M Ieioyeil. ['openue metamioB (LMHKA, kKeje3a, MarHusl B KHCIOPOJE).
BzaumopeiictBue a30THOW M KOHUEHTPUPOBAHHOM CEPHOM KHUCIOT ¢ Menpto. Kopposus
METAJVIOB B PA3JINYHBIX YCIOBUSAX U METOJbI 3aluThl OT Hee. Komnekuus pya. BoccranoBinenue
menu u3 okcuga meau (I1) yrimem u Bogopomom. AnromuHOTepMHEs. B3auMoneiicTBue cynbdara
memu (1) ¢ sxemesom. CocraBiieHHE TallbBAHUYECKUX DIIEMEHTOB. DJICKTPOJIHM3 PacTBOpa
cyibdara meau (I1). OOpasibl MET0YHBIX METAUIOB. Peakiys OKpanivMBaHus TUIAMEHH COJIIMU
IICJIOYHBIX METauIoB. B3aumopeiicTBue nutus u Hatpus ¢ Bomoi. OOpasubl metamioB |IA
rpynmsl. BzaumoneiictBue Kajiblys ¢ BOJOW. ['opeHre MarHus B BOJE U TBEPIOM YIIIEKHCIIOM
raze. KauecTBeHHble peakuuu Ha KaTUOHBI MarHusi, Kanpuus, Oapus. Ilepexon xpomara B
nuxpomMaTr W oOpatHo. [lomyuenuwe W wuccienoBanue cBoicTB ruapokcuna xpoma (I1).
OkucnuTenpHbIE CBOICTBA AMXpoMaTa Kainus. Mozenu KpUCTaUIMYECKHX PEIIEeTOK HOJa,
anMasa, rpadura. B3peiB cMecu Bomoponaa ¢ KHCIOpoAoM (rpemydero rasza). ['openue cepsl,
docdopa u yrnsa B kucnopoze. ObeciBeyrBaHrne OpoMHOM (MOHOM) BOABI 3 TUIIEHOM. ["amoreHsr
(mpoctble BeniecTBa). OKUCIUTEIbHBIE CBOMCTBA XJIOPHON BOJBL. [lodydeHre COMsHOM KUCIOTHI
u ee cpoictBa. [lonyuenue kucnopona. IloayueHrne OKCHIOB rOPEHUEM IPOCTHIX M CIIOMKHBIX
BellecTB. B3aumopeiicTBue cepbl ¢ MeTauiaMu (QJIIOMUHHEM, LIUHKOM, kene3oM). Ilomyuenue
CEpOBOJIOPOZAa U CEPOBOJAOPOIHON KHUCIOTHI, JOKA3aTeNbCTBO HANU4Ui CyIb(UI-UOHA B
pactBope. CBoiicTBa cepHOM KuCHOTHL. [lomydeHne u pa3joKeHHE XJIOpUJa aMMOHHS.
[Monyuenue okcuaa azota (IV) peakuueit B3auMoASHCTBHS MU C KOHIICHTPUPOBAHHOW a30THOM
kucioroii. Bzaumopeiicteue okcuna azora (V) ¢ Bomoii. PasnoxeHue HUTpaTa HaTPUsl, FTOPCHUE
yepHoro nopoxa. ['openue hochopa, pactBopenue okcuaa hochopa (V) B Boje u UCCaeT0BaHUE
MIOJIyUEHHOI0 pacTBOpa HHAUKAaTOpoM. KoJulekius NpUpOIHBIX COEIMHEHUH yriepoja.
Kpucramnnueckue pemeTkd anmasa u  rpadura.  Ancopbuuss  okcuma aszora  (1V)
akTUBHpOBaHHBIM yrieM. [lepexom kapOoHata B TuapokapOoHar W oOpaTHO. Komekiuu
NPUPOJHBIX CHJIMKAaTOB MW TMPOAYKIMH CUJIMKATHOW NPOMBIIUIEHHOCTH. B3aumopeiicTBue
KOHIEHTPUPOBAHHBIX a30THOW M CEPHOW KHCJIOT, a TakXe pa30aBICHHON a30THON KHUCIOTHI C
Meaplo. B3anmmogneicTBue amMmuaka ¢ XJIOPOBOAOPOAOM M BOJOW. B3ammonelictBue pactBopa
TUAPOKCUAA HATpHsl ¢ aM(OTEpHBIM TUIPOKCHIOM ILMHKA WM amoMuHus. OcyliecTBiieHne
IIPEBPALLCHUN:
1) Ca — CaO — Ca(OH),; — Ca3(POy).
P—- P205 — H3PO4 — Cag(PO4)2
2) Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu
3) C,Hs0OH
!
C2H4 — CH3COH — CH3COOH
!
CH,OH-CH,0H
JlaGopaTopuble onbIThbl. O3HAKOMIIEHHE ¢ OOpa3laMy MPECTaBUTENEH Pa3HBIX KIIACCOB
HEOPraHMYECKUX BEUIECTB. B3amMonelcTBUE MHOTOAQTOMHBIX CIHMPTOB M TJIIOKO3Bl €
(benuHTOBOM JKHUIKOCThIO. KauecTBEHHBIE pEakluM Ha HOHBI Fe?* u Fe**. Osmakomienue ¢
oOpa3llaMu TpeACTaBUTENel pa3HBIX KJIacCOB OPraHMYeCKUX BellecTB. BiaumoneicTBue
METAJUIOB C PACTBOPAMHM KHCIIOT U cojiel. O3HaKOMJIEHUE ¢ KOJUIEKIUEN pya. B3anmmopneincreue
IIOMUHMS C PACTBOpPAMM KHUCJIOT M Iuenoueil. IlomyueHne um m3ydeHue CBONCTB I'MIPOKCHA
amoMiHus. KauecTBEHHbIC peaknMu Ha KaTHOHBbI Memu. Pasnoxenue ruapokcuaa menu (I1).
[TomyueHne u wuccieqOBaHME CBOWCTB TMAPOKCHAA LMHKA. KauecTBeHHbIE peakluu Ha
rajgoreHu-uoHbl. O3HaKOMJIEHUE C KOJUIEKIIMEN MPUPOIHBIX COeAMHEHUN cepbl. KauecTBeHHbIE
peakiuu Ha cynbdu-, cynbhur- u cynbdar-anuonsl. KauecTBeHHas! peakiiys Ha HOH aMMOHHSL.
KauectBennas peakiust Ha Qocdar-anuon. [lomydeHue yriIeKuciIoro rasa B3aUMOJCHCTBHEM
MpaMopa C COJSHOM KHMCIOTOM M HCCIeOBaHHE €ro cBoicTB. KauecTBeHHas peakuus Ha
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kapOoHar-aHuoH. [lomydeHne KpeMHHEBOW KHUCIOTHI B3aMMOJEHCTBHEM pAacTBOpa CHIIMKATa
HATpUsl C CUIIBHON KUCJIOTOM. PacTBOpeHNE KpEMHUEBOUM KUCIIOTHI B IIEJIOYH.

IIpakTnyeckas padora Ne 3. [lonydyeHue ra3oB U U3y4eHHE UX CBOWCTB.

IIpakTnyeckass padora Ne 4. PelieHue 5KCIEPUMEHTAIbHBIX 3aJlad MO OpPraHUYECKOM
XUMUU.

IIpakTnyeckas padora Ne 5. Pemenue skcrniepuMeHTaIbHBIX 337a4 110 HEOPTraHUYECKOM
XUMUU.

IIpakTuyeckass padora Ne 6. CpaBHEHHE CBOWCTB HEOPraHUYECKHUX W OPraHUYECKUX
COCIMHECHU.

IpakTnyeckas padora Ne 7. ['eHeTnueckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX U
OpraHMYECKUX BEILECTB.

XuMus 1 0011eCTBO

XUMHUS U NPOHU3BOJICTB 0. XUMUUECKAs] MPOMBILIIEHHOCTb. XUMUYECKAs
texHosorusi. CeIpbe  UISI  XMMHYECKOM  NIPOMBIIUIEHHOCTH. Boma B XUMHUYECKOU
MPOMBIIUIEHHOCTH. OJHEPrus g XHMHYECKOro Ipou3BOACTBA. HayuHble mnpuHIMIBI
XUMHYECKOI'0 MPOU3BOJACTBA. 3alllUTa OKPY’KAIOLIEH Cpelbl U OXpaHa TpyJa MPU XUMHUUYECKOM
npousBoAcTBe. [Ipom3BoacTBO amMmmuaka M METaHoJa B CPAaBHEHUU. bBuoTexHonorus.
Hanotexnonorus.

XUMHUSI U CeAbCKOE XO03sHUcTB 0. OCHOBHbIE HANPABIECHUS XUMHU3AIUU
CENIbCKOTO XO3sCTBA. YI0OpeHHs M uX Kiaccuukanus. XUMHUYECKash MeTuopanus IOYB.
[TecTunuap! u ux knaccudukamms. XMMU3alus )KUBOTHOBO/ICTBA.

XuMuss U mpoOIeMBb OXpaHB OKpyXawmwumeun cpeabl. OCHOBHbIE
(dakToOpbl XMMHYECKOTO 3arpsi3HEHUs OKpykaromei cpenbl. OxpaHa aTmochepsl, BOJHBIX
PECypCOB, 3eMENIbHBIX PECYPCOB OT XUMHUYECKOIO 3arpsiI3HEHUS.

XuMHUS M NOBCEJHEBHAasA XHU3Hb 4YeloBe K a. Jlekapcrea. Mormue u
YUCTALIME CpeacTBa. XHUMHUYECKHE CpEACTBA THUTMEHbI W KOCMETUKH. MexayHapoHas
CHMBOJIMKA IO yXOAY 32 TEKCTWIbHBIMU H3JAeNuAMH. MapKkupoBKa Ha yHAKOBKax MHILEBBIX
MIPOJIYKTOB U WH(}OpMaIusi, KOTOPYIO OHA CUMBOJIU3UPYET.

JlabopaTopubie onbITbl. O3HaKOMJIEHHE C OOpa3llaMH CpEICTB OBITOBOM XHUMHU H
JIEKAPCTBEHHBIX TPENAPATOB, U3YUCHUE WHCTPYKIMUA K HUM IO MPABWIBHOMY M 0€30MacHOMY
npuMeHeHut0. M3yueHrne MeXIyHapOAHOW CUMBOJIUKHU MO YXOAY 3a TEKCTUIbHBIMHU H3IEIUSIMU
¥ MapKUPOBKH HA YIAKOBKaX MHIIEBBIX TPOTYKTOB.

JemMoncTpanun. BugeopparMeHTsl 1Mo MpOW3BOJACTBY aMMHaka U MeTaHona. Craiel u
JIpyrue BUJEOMaTepHalbl, WUIIOCTpUpYyIoIMe Ouo- u  Ha”oTexHosoruu. Komnekuus
«Munepanbhble ynoOpenus». Kommekius mnecTununoB. BumeopparMeHTH MO XHUMHUYECKOM
MEJTMOpaIlUK TOYB U XUMHU3AIMHU KUBOTHOBOICTBA. BuaeodparMeHTsl U ciaibpl SKOJIOTUUECKON
TeMaTUKU. JloManiHss, aBTOMOOUIIBbHAS aliTEUKH M anTeyka XuMudeckoro kabunera. Komnekuus
MOIOIIUX M YUCTAIIUX CPEJICTB.
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KaneH,qapHo-TemaTqucxoe nnaHnpoBaHue

ypokKoB xumumn B 11 knacce (Npo¢urnbHbIN YPOBEHb)

Ne
YpoKa

Yueonan
Heodens
(YH)

Hama
(naan)

Hama

(paxm)

Tema ypoxa

OcHogHble 6udbl dessmenbHoCmuU
ooyuarouuxcs
(na ypoene yuebHwix oeiicmeuii)

Tema 1. Ctpoenne atoma (9 yacoB)

1 1 VH CTpoeHHe aToMa ApryMeHTUpOBaTh IOHUMAHUE CII0KHOTO
CTPOCHHUS aTOMa U COCTOSTEIFHOCTH
Pa3IMYHBIX MOJICIICH, OTPAXKAIOIIUX ITO
CTpOcHHUE. XapaKTepHU30BaTh
KOPITYCKYJISIPHO- BOJTHOBOW JTyasTu3M
gyacTull Mukpomupa. Habmogare u
OIHKCHIBATH XUMHUCCKHUI IKCIICPUMEHT C
MOMOIIBIO POJTHOTO SI3BIKA M A3bIKA XUMHU
2 1 YH CTpoeHI/Ie ATOMHOTO sIApA. XapakTepu30BaTh CTPOCHUE ATOMHOIO
V3otorsl. SlaepHbie spa M HyKJIOHEI. [laBaTh COBpEMEHHOE
OTIpeNieIeHUE TTOHATHUS «XUMUYCCKUN
p€aKnuu
aNeMeHT». Paznmaats HyKIUAb, H300apbl
1 M30TOIIBI
3 1 VH CocTostHHE JIEKTPOHA B XapakTepu30BaTh COCTOSTHHE JIICKTPOHA B
atome. KBaHTOBEIE YKCIIA aTtoMe. O000IATh MMOHATHS «OPOUTANEY U
«3JICKTPOHHOE 00JIAKO»
4 2 VH CtpoeHue IeKTPOHHBIX XapakTepu30BaTh CTPOCHHUE 3JIEKTPOHHBIX
060JI0UYEK ATOMOB. 000JI0YeK aTOMOB M OTpa)kaTh UX Ha
IeKTDOHHBIC 1 MUCHME C TIOMOIIIBIO AIEKTPOHHBIX U
p ANIEKTPOHHO- Tpaduueckux Gpopmyin
AJNIEKTPOHHO-TpaduuecKue
bopMyIbI
(xoHpuUrypanun).
5 2 VH BaneHTHBIC BO3MOKHOCTH | XapaKTepU30BaTh BAJCHTHbIC
ATOMOB XHUMHUYECKHX BO3MOYKHOCTH aTOMOB XHMHUYECKHX
3JIEMEHTOB, 00YCIOBICHHBIC PA3TUYHBIMU
SJICMEHTOB ¢dakropamu. CpaBHUBATH TOHATHUS
«BAJICHTHOCTh)» U «CTETIEHb OKHCIICHUS
6 2 VH OTKpLITI/Ie .. XapaxkTepu30BaTh MMyTH CTAHOBJICHUS
MeHieeeBbIM HAYYHOH TEOPHH HA MPUMEPE OTKPBITUS
Hepﬂonnqecxoro 3aKOHa. Hepuozurieckoro sakoua.
YcTaHaBIHBaThH 3aBUCHMOCTE MEXKITY
KOJIMYECTBEHHOM (OTHOCUTEILHOM
ATOMHOMW Maccoif) XapaKTepHCTHKON
XUMHYECKOTO 3JIEMEHTa H €T0
noJiockeHreM B Tadmune . U.
Menpeneesa.
7 3 VH [Tepuoanyueckuii 3aK0H U XapakTepu30BaTh PA3BUTHE HAYIHOM
CTpOCHHE aToMa TEOPHUH Ha MPUMEPE YTOUHCHHUSI
¢dhopmynpoBok [leproaudeckoro 3aKoHa.
8 3 VH 3aBHUCUMOCTEL CBOICTB YcranaBiauBaTh 3aBUCUMOCTb MEXKITY

AJIEMEHTOB U COEIMHEHUN
OT UX MOJIOKEHUS B
[Iepunonnueckoii cucreMe.
3HaueHue
IIepnonnueckoro 3akoHa

CTPOEHUEM aTOMa XUMUYIECKOTO JIEMEHTA
U ero nojoxkenueM B [lepuonnueckoi
CHUCTEME XMMHUUYECKHUX JIEMEHTOB

J. . Menpaeneea. OnuchiBaTh
epUOINYECKOE U3MEHEHUE CBOWCTB
3JIEMEHTOB: pajuyca aToMa,
3NEKTPOOTPUIATENEHOCTH.
AprymMeHTHUpoOBaTh 3aBUCUMOCTb CBOMCTB
9JIEMECHTOB M COSIMHEHHUH OT MX
nonoxxenus B [leproauyeckoit cucreme.
[Iporuo3upoBarb cTpoeHHE aToMa 1
CBOMCTBA XUMHUYECKUX DJIEMEHTOB 1
00pa3oBaHHBIX UMK COCTMHEHUH OT UX
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nonoxenus B [lepuoguyeckoii cucreme.
XapaxkTepu3oBaTh 3HAaUCHHE
ITepuoamueckoro 3aKoHa

3 VH

Koutpoasnas padora
Ne 1 no teme «CTpoeHue
aTomay

[IpoBoauTh pedhIeKcHio COOCTBEHHBIX
JIOCTHKCHHUI B M3YUYCHUU CTPOCHHS
aToma.

AHaNM3UpOBaTh PE3yIbTaThl KOHTPOJIBHOM
paOOTHI M BBICTPAUBATh MMYyTH JOCTHKCHHUS
JKENIAEMOT0 YPOBHS YCICITHOCTH

Tema 2. Ctpoenne BemecTBa. Jlucnepcubie cucrembl (15 yacoB)

10

4 VH

XUMHYECKas CBA3b

XapaKkTepH30BaTh XUMHUYECKYIO CBS3b KaK
Ipolecc B3aUMOACHCTBUS aTOMOB C
00pa30BaHNEM MOJIEKYT, HOHOB H
PaauKaoB.

KiaccuduupoBars XuMH4YeCKUe CBSI3H.
YcraHaBIMBaTh 3aBUCUMOCTD MEXKIY
TUIIOM XUMHUYECKOU CBSA3U U TUIIOM
KPUCTAJIINYECKON PELIETKU

11

4YH

Honnag cBsa3p

XapakTepu30BaTh HOHHYIO XUMHUECKYIO
CBS3b.

ITporHo3upoBaTh CBOWCTBA BEIECTB C
HMOHHOM KPUCTAJUIMYECKOHN pEIIETKOM.
KiaccudumupoBaTs HOHBI 110 Pa3IHIHBIM
IpU3HAKaM

12

4VH

KoBanenTtHas cBs3b

XapakTepH30BaTh KOBAJICHTHYIO
XUMHYECKYo cBsi3b. Kiaccuduunposats
9TOT THUII CBA3U IO pa3HbIM OCHOBAHUAM!
— IO BIIEKTPOOTPULIATETBHOCTH;

— 10 croco0y MepeKphIBaHus
AJIEKTPOHHBIX OpOHTAIIEH;

— 10 KPaTHOCTH;

— 10 MEXaHU3My 00pa30BaHUS

13

5VH

Merannuyeckas CBI3b

XapakTepu30BaTh METAJUINUECKYIO
XMUMHYECKYIO CBS3b. Y CTAHABIIMBATh
3aBUCHMOCTD MEXAY (PU3HUECKIMHU
CBOHCTBAaMH METAJIJIOB H METAJUTNIECKON
KPUCTATINYECKON PEIIETKOM

14

5VH

Bonoponnas cBs3b

XapakTepu3oBaTh BOAOPOIHYIO
XMUMHUYECKYI0 cBs3b. Kitaccnpuunposars
3TOT THII CBA3H. PackpwIiBaTh
OHOJIOTHYECKYIO POJIb BOAOPOAHON CBSA3U
B OpPTaHU3AIMH CTPYKTYp OHOTIOINMEPOB

15

5VH

IIpocTpaHcTBEHHOE
CTPOEHHUE MOJIEKYJI

Ha ocHOBe BHYTPUIIPEAMETHBIX CBS3EH C
OpraHUYeCKON XUMHUEH OCYIIECTBIATh
MEPEeHOC CBEeJICHHH O TMOpUAN3aLuU
ANEKTPOHHBIX OpOuTajei u Ha
HEOpPraHUYECKUE BELIECTBA.

VY cTaHaBNIMBaTh 3aBUCUMOCTb MEXKIY
TUIIOM TMOPHIN3aINH JIEKTPOHHBIX
opOuTaseil ¥ reoMeTpHuei OpraHMYEeCKuX U
HEOPTraHMUYECKUX MOJEKYIT

16

6 YH

Teopus crpoenus
XUMHUYECKUX COEAUHEHUN

17

6 VH

OCHOBHbBIC HaNpaBJICHUS
Pa3BUTHA TCOPUU
CTPOCHUS

DopMyIUpOBaTh OCHOBHBIE MOJIOKEHHS
TEOPUU XUMHUYECKOTO CTPOCHHUS
OpPraHUYeCcKUX COEAUHEHUN U
COBPEMEHHOH TEOpUHU CTPOEHUS U
MOATBEPKATh UX IPUMEpPaMH U3
OpraHUYeCKON U HEOPraHMYECKON XUMUU.
XapakTepu30BaTh SIBJICHUE U30MEPUU U
MOATBEPXKIATh €€ IPUMEPAMU U30MEPOB
U3 OPraHUUYECKOW XUMHHM. Y CTaHABIUBATh
3aBUCUMOCTb CBOICTB OPraHUYECKUX U
HEOPraHWYECKUX BELIECTB OT B3aMMHOI0

15




BIIMSTHASL aTOMOB B MOJICKYJIax.
XapaxkTepu30BaTh 3aBUCUMOCTb CBOWMCTB
BEIIIECTB HE TOJIHKO OT XUMHUIECKOTO, HO U
OT WX HIICKTPOHHOTO U
MPOCTPAHCTBEHHOTO cTpocHUs. OOBACHATH
CBOMCTBa MOJIEKYJT OPTraHUYECKUX
BEIIIECTB KaK (YHKIUIO UHITYKIIMOHHOTO U
Me30MepHOro 3¢ dekron

18 6 VH Cemunap [TpoBoanTH peduieKCHIo COOCTBEHHBIX
«JIMaIEKTHIECKIE OCHOBBI JIOCTHXKEHUH B U3Y4YEHHU TEOPHU
OGIHOCTH JBYX BEIYIIHX CTPOEHHS BELIECTB. Y METhH
- apryMEHTHPOBATh CBOIO TOUKY 3PEHHS 1O
TEOpUH XUMUI npo6aeMaTHKe ceMHHApa B MPOIIEcce
JIICKYCCHH
19 7 YH [Tommmeps! opraHudeckue | XapakTepusoBaTh yHMBEPCAIbHBI
1 HEOPTAHHUYCCKHE XapaxTep HOHATHUS «IOJUMEPBD) IS
OPTaHUYIECKUX M HEOPTaHMUECKUX
20 7 YH Ilonmmepsl opranuyeckue | SIICCT, KTaCCHBUIPOBATS HX 1
1 HEOPrann1eCKre apryMEHTUPOBAHHO PACKPHIBATE UX POJIb B
JKABOH U HEXXUBOU IIPUPOJE U )KU3HU
4eJoBeKa
21 7 VH YucTele BelllecTBa U XapakTepu30BaTh YUCThIE BEIIECTBA U
cMeci. PacTBopsl cmecu. KinaccuunupoBars XuMu4eckue
BEILIECTBA 110 YHCTOTE PACTBOPOB B
3aBUCHMOCTH OT COCTOSTHHS
PacTBOPEHHOTO BEIECTBA
(MoIeKyIsSIpHBIE, MOJICKYJISIPHO- HOHHBIE,
noHHbIe). OnepupoBarth
KOJIMYECTBCHHBIMHU XapPaKTEPUCTUKAMH
COJICp’KaHMsI pACTBOPEHHOTO BELIECTBA
22 8 VH IToustTiie o JUCTICPCHBIX XapakTepu3oBaTh JUCIIEPCHBIE CUCTEMBI.
CcUCTEMAX, UX Kiaccudunmposars ux. PackpsiBaTh poib
JIICTIEPCHBIX CUCTEM B IIPUPOJE, Ha
KIaccHpuKaus 1 NpoM3BOJCTBE U B ObITY. [IpoBOANTS,
3Ha4YCHUC HaOJII0IaTh M OMUCHIBATH XUMUUECKHI
9KCIIEPUMEHT C TIOMOIIBIO POJJHOTO SI3bIKa
U sI3bIKa XUMUH
23 8 VH 006006111IEHNE U 0O06001aTh U CUCTEMATU3UPOBATH
cHCTeMaTH3allUs 3HAHUI CBEJIHHA O TUTIONIOTHH XHMUECKHX
CBSI3eH M KPHCTAJUINIECKOM CTPOCHUH
110 TEME BEIIIECTBA, O YHCTHIX BEUIECTBAX M CMECSX
24 8 VH KOHTpOJII)Haﬂ paﬁOTa HpOBO,Z[I/ITL pe(I)JICKCI/IIO COOCTBEHHBIX

Ne 2 o Teme «CtpoeHue
BelecTsa. JlucnepcHsie
CHCTEMBI U paCTBOPBI»

JIOCTH>KEHUM B U3yYEHHH CTPOCHUS
BEIIIECTBA, YUCTHIX BELECTB U CMECEH.
AHanu3upoBaTh pe3yabTaThl KOHTPOJIBHOI
paboThI U BBICTPAaUBaTh MMyTH JOCTHKECHUS
JKEJIAEMOTO YPOBHS YCIIEITHOCTH

Tema 3. Xumuueckue peaknun (21 yac)

25

9 VH

Knaccudukamms
XUMHYECKUX PeaKIui 1o
YHCITy ¥ COCTaBY
pearupyrommx BemecTB u
JPYTUM IIPU3HAKAM

26

9 VH

Knaccudukanus
XUMHYECKHUX PEaKIUi 10
YHUCILY U COCTaBYy
pearupyromux BemecTB U
JIpYTrUM MpU3HAKaM

XapakTepu3oBaTh MPU3HAKH XUMHUUECKHX
peakuuit. OTIUYATh UX OT AJEPHBIX.
XapakTepHu3oBarTh sJIEPHbIE PEAKLIUU U
OTpaxarhb 3Ty XapaKTEPUCTHKY HA UCbMeE
C IIOMOLIbIO YPABHEHUM.
KnaccudunupoBaTh XUMUYECKUE PEAKITUH
10 YUCITY ¥ COCTaBY Pearupyrommx
BEIIECTB W JPYTHM MPU3HAKAM.
YcraHnaBiauBaTh 001Iee U pasIuIHOE JIS
JIaHHOM KJIAaCCU(UKAIIUY B OPTraHUYECKON
1 Heopranudeckoit xumun. [IpoBoauTs,
HA0II0JaTh U OIHUCHIBATH XUMHUYECKUM
9KCIIEPUMEHT C TIOMOIIBIO POJHOTO SI3bIKA
U SI3BIKa XUMHHU
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27 9 VH Knaccp[(pHKaqu XapaxkTepu30BaTh OKUCIUTEIHHO-
XMMHYECKUX PEaKIHil 110 BoccTaHoBUTeNbHBIE peakiuu (OBP).
M Knaccugpumuposats OBP. CocTaBisth
MSMCHCHHIO CTCICHEN YpaBHEHUsI OKUCITUTEIbHO-
OKHCJICHUA aTOMOB BOCCTaHOBHTEIBHEIX PEAKIHil METOI0M
28 10 YH Krnaccudukanus 3JIEKTPOHHOTO GaNaHca 1 METOIOM
XUMHUUYECKUX peaKHHfI 1o nonypeaKuMI‘/i. Ha6J'IIO[[aTI) U OIIUCBHIBATH
H3MEHEHMIO CTemenet XUMHUUYECKHI KCIIEPUMEHT C TOMOIIBIO
POJIHOTO SI3BIKA U SI3BIKA XUMUH
OKUCJICHUS aTOMOB
29 10 YH TerutoBsie 3¢ HexTs U XapakTepnu3oBaTh HaYasa
IIPYMHBI IPOTEKAHHS TepMoIuHAMUKH. OTpaXkaTh Ha IHCHME
. TEPMOXHUMHUECCKUE PEAKIIHH 1
XUMUUCCKIX peakini TIPOM3BOIUTE PacueThl Ha MX OCHOBE.
30 10 VH Tennosbie G dexTo 1 [IpOrHO3MPOBATE BO3MOKHOCTE
IMPUYUHBI ITPOTCKAHU S MNPOTCKAHUs XAMHYICCKOU peakuun
XUMHUYECKUX PEAKIIUI
31 11 YH CKOpOCTB XUMUYECKON XapakTepu30BaTh CKOPOCTh XUMUYECKOH
peaKHI/II/I pCakun n XCTaHaBHHB?TL 3aBUCUMOCTD
= MEXK/IY 3TOH BENUYHUHON U pa3IudHBIMH
32 11 YH CKOpOCTh XMMHUYECKOM (baKTOpaMH: PHPOJIA PearupyIONIX
peaknuu BELIECTB, KOHICHTPALIUS, TeMIIEparypa,
TIOBEPXHOCTH COMPHUKOCHOBEHHS BEIIIECTB.
W3ydaTh 3aBUCHMOCTH CKOPOCTH
XUMHYECKOM PEAKIMH OT STHX (PAKTOPOB
myTeM Ha6J'IIOZ[eHI/IH U OIIMCaHUuA
XUMHYECKOTO IKCIIEPUMEHTA C MIOMOIIBIO
POJAHOIO A3bIKA U A3bIKA XUMUU
33 11 VH Karanu3 u karanuzaTopsl XapakTepu3oBaTh KaTaau3 1
KaTaJaM3aTOPhl KaK CIIOCOOBI YIIPaBICHHs
CKOPOCTBIO XMMHUYECKOH pEaKLUU.
ITpoBoaKTD, HAGIOAATE ¥ OMMCHIBATE
XUMHUYECKHH SKCIIEPUMEHT C TIOMOIITBIO
POJIHOTO SA3BIKA U A3BIKA XUMHH
34 12 VH XUMHUYECKOE pABHOBECHE XapakTepnu30BaTh XUMHYECKOC
35 12 VH XHMHYECKOE paBHOBECHE paBHOBECHE M TIPOTHO3UPOBATE CIIOCOOBI
ero cMemenus. HaGiomars v ONMCcHIBaTh
XUMHUYECKHH SKCIIEPUMEHT C TIOMOIITBIO
POJAHOIO A3bIKA U A3bIKA XUMHU
36 12 YH Pemenne pacueTHsIx 3a7au | Pemars pacuerneie 3a1aun 1o
XUMHYCCKOU KMHETUKE
37 13 YH IIpakTuyeckas padora [TpoBoaNTb, HAOIIOIATH U ONUCHIBATH
Ne 1. CkopocTs XUMHUYECKHI 9KCIIEPUMEHT C TOMOIIBIO
o POJAHOIO A3bIKA U A3bIKA XUMUU.
XUMUHCCKUX PCAKIINH. Co0uroiaTh mpaBmiia TEXHUKU
XHUMHYECKOE PABHOBECHE. | Ge30macHOCTH
38 13 VH DIIEeKTPOTUTHIECKAS OrnpenensiTb NOHSATHUS «AIEKTPOIUTHIY,
JAUCCOIMALIUS CHEDIEKTPOJIUTBI», «IJTEKTPOIIUTHICCKAS

nuccounanus». GopMynupoBarthb
OCHOBHBI€ MOJIOXKEHUS TEOPUU
INEKTPOJIUTUUECKON JTUCCOLMALIUY.
XapakTepHu30BaTh CIIOCOOHOCTh
AJIEKTPOJIUTA K JUCCOITUAIIN Ha OCHOBE
CTEIEHU 3JIEKTPOIIMTUYECKON
JIMCCOIIMAIINY U CPEAY pacTBOpa Ha OCHOBE
nousitTust pH. 3anmuceiBaTh ypaBHEHUS
AEKTPOJIUTHIECKON JUCCOITUAITIH.
CpaBHHUBATH IEKTPOTPOBOTHOCTD
pPacTBOpOB 2JeKTPOIUTOB. [Ipencka3biBaTh
CMELIeHHEe PaBHOBECHS JUCCOLIUALUU
cJ1a0bIX KUCIIOT.

Hab6urogats ¥ onuceIBaThH
JIEMOHCTPAILIMOHHBIN XUMUYECKUI
IKCIICPUMEHT
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39

13 VH

CBolicTBa pacTBOpOB
HIICKTPOJIMTOB

40

14 VH

CBolicTBa pacTBOpOB
AIIEKTPOJIMTOB

OmnwuceIBaTh CBOMCTBA PaCTBOPOB
AIIEKTPOJINTOB KaK (HYHKIIHIO
00pa3yIomuxcs MpH AUCCONUAIINA HOHOB
M OTpaXkaTh UX Ha MUCHME C TIOMOIIBIO
HOHHBIX YPaBHCHUH.

OnpenensTs BO3MOKHOCTb IPOTEKAHUS
peaxiuii Mexxay pacTBOpaMu
JIEKTPOJIUTOB

41

14 VH

IM'maponuz

42

14 VH

IM'maponuz

XapakTepu30BaTh TUAPOIU3 Kak
00MEHHOE B3aUMO/ICHCTBUE BEIIECTB C
BOJIOM.

3anuceIBaTh YpaBHEHUS PEaKIHH
THAPOJIN3a PA3INIHBIX COJIEH.

PaznnyaTe rHAPOIN3 MO KaTHOHY U
aHHOHY. IIpencKka3pIBaTh PEakIio CPe bl
BOJIHBIX PACTBOPOB COJIEH, 0Opa30BaHHBIX
CHJIbHBIM OCHOBaHHEM U cIa0on
KHCJIOTOH, CTa0bIM OCHOBaHUEM U
CUIIbHOM KUCJIOTOM.

PackpsIBaTh poib 00paTHMOro rHApoIN3a
OpPraHUYECKHUX COCTUHEHUIN KaK OCHOBBI
oOMeHa BeIIeCTB B )KUBBIX OpPraHU3Max U
obparumoro ruaponuza AT® kak OCHOBHI
SHEPreTHIECKOro 0OMEHa B KMBBIX
OpTraHu3Max.

Habmonats 1 ONMCHIBaTH XUMUYECKUH
HKCTIEPUMEHT € TIOMOIIBIO POJHOTO SI3bIKA
U SI3bIKa XUMHH

43

15 VH

IIpakTnyeckas padora
Ne 2. Pemienue
IKCIIEPUMEHTATBLHBIX
3a7a4 10 TeME
«I'maponusy»

[TpoBoaANTD, HAOIIOIATH U OMUCHIBATH
XUMHYECKHI 9KCIIEPUMEHT C TOMOIIBIO
POAHOIO A3bIKA U A3bIKA XUMHU.
Co0mronath mpaBuiia TEXHUKH
06e30macHOCTH

44

15 VH

O06o06mIeHNE 1
cucTeMaTHu3aIus 3HaHui
10 TeME «XUMHUYECKHUE
peaKIum

0O600m1aTh U CUCTEMAaTU3UPOBATH
CBEICHUS O KIACCH(PHUKAINU U
3aKOHOMEPHOCTSIX MPOTCKAHUS
XUMHYECKIX PEaKIIi B TAKIX
BaKHEHIINX pa3HOBUIHOCTAX, kKak OBP u
peaKIy THAPOIIN3a

45

15 VH

KounrtpoabHnas padora
Ne 3 o Teme
«XMMHUYECKNE PEAKLIAI

ITpoBoanTh pedurekCHio COOCTBEHHBIX
JIOCTH>KEHUH B U3y4EHHH THIIOJIOTUU
XMMHUUYECKUX PEaKIUNA, TEPMOAUHAMUKY U
XMMHYECKON KHHETHKH. AHAJIHM3UPOBATh
pe3yNbTaThl KOHTPOJIBHOW pabOTHI U
BBICTPaUBaTh IIyTU JOCTU>KECHHUS
JKEJIAEMOT'0 YPOBHSI YCIEIIHOCTH

Tema 4. BemecTBa u ux cBoiicTBa (44 yaca)

46 16 YH KﬂaCCI/I(bI/IKa]_[I/Iﬂ Knaccuguimpopats HeopraHndecKue
HEOPraHHYCCKHUX BELICCTB BEIIIECTBA 110 Pa3HBIM IPU3HAKAM.
ApPryMEHTHPOBATh OTHOCHTEIHHOCTD
KJ1accH(UKAI[IH HEOPTaHMIECKUX
BEIIECTB
47 16 YH Knaccﬂ(pm(aup[;{ Pasnuyarh KOMIUIEKCHEIE COEIMHEHMS.
HEOPraHNIECKHX BEIIECTB. KnaccuguimpoBars 1 Ha3bIBaTh
K KOMILICKCHBIE COCIUHCHHS. PacKphIBaTh
OMIUICKCHBIC COCAMHCHNA | 1 enme kommexcHbIx COEIMHEHUA.
HCOPrann4cCKuc 1 [IpoBOAUTE, HAGIIOIATH K OMKCHIBATE
OpraHn4eCKuc XUMHYECKHMH DKCIIEPUMEHT C IIOMOLIBIO
POJTHOTO SI3BIKA U SI3bIKA XUMUU
48 16 YH Knaccudukanus KnaccugunupoBats opraHndecKue

OpPTraHN4YCCKUX BCIICCTB

COCIMHCHUA 110 pa3HbIM IPU3HAKaAM
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49

17 VH

OO0mast xapakTepuCcTHKa
METaJUIOB M UX
COCIMHEHUN

XapakTepHu30BaTh MOJIOKCHIE METAJJIOB B
[Tepuoanueckoii cucteme

J. . MenneneeBa. OObSICHATD
0COOEHHOCTH (PU3HIECKUX CBOHCTB
METaJUIOB Ha OCHOBE 0OCOOCHHOCTEIH
CTPOCHHUS aTOMOB U KPUCTAJUIOB

50

17 VH

XUMHWYECKHE CBOMCTBA
METAJIJIOB

51

17 VH

XUMHUYECKHE CBOMCTBA
METAJIJIOB

XapakTepu30BaTh 0OIIHEC XUMUICCKHE
CBOMCTBA METAJJIOB KAK BOCCTAHOBUTEICH
Ha OCHOBE CTPOCHHS UX aTOMOB U
MOJIOKCHHUS B JICKTPOXUMHUYCCKOM DSy
HATIPSKCHUH METAJLJIOB.

Paznnuate oOmiee, ocoOeHHOE U
€IMHUYHOE B CBOWCTBaX KOHKPETHBIX
METaJUIOB | UX Tpymm. VmmocTpupoBaTh
CBOH

BEIBOJIBI M apTyMEHTHI YPaBHCHUSMH
XUMHYECKIX PEaKIii U pacCCMOTPEHUEM
ux B cBere TOJl u OBP.

IIpoBomuTh, HAOIIONATH U OMKUCHIBATH
XUMUYECKHUN SKCTIEPUMEHT C MOMOIIBIO
pO]IHOFO SA3bIKA U SA3bIKA XUMHUU

52

18 VH

Koppo3us metanios

XapakTepu30BaTh KOPPO3HIO U €€ BUBI.
IIpenyarate ciocoObl 3alUTH METAIIIOB
OT KOPPO3HH U apryMEHTHPOBATh BEIOOD
cnoco0a.

YcraHaBIMBaTh 3aBUCUMOCTE MEXIY
KOPpO3UEH METAILIOB M YCIOBUSIMHU
OKpY’Xaromieil cpesl

53

18 VH

ITonyyenue meramion

XapakTepu30BaTh HAX0XKICHUE METAIIIOB
B IIPHPOJIC U OCHOBHBIE CIIOCOOBI X
nony4yeHus. KoHkpeTusupoBats 3TH
CIOCOOBI OMMMCAHUEM XUMHYECKUX
MPOIIECCOB B METAJUTypPrUU

54

18 VH

Onextponun3. XUMHYECKHE
MCTOYHUKHU TOKa

XapakTepu30BaTh 3JIEKTPOIH3 KaK
OKHCJIUTETLHO-BOCCTAHOBUTEIHHBIN
nporuecc. [Ipencka3piBath KaTOJIHbIE U
aHOJIHBIE MPOIIECCHI C UHEPTHBIMU U
aKTUBHBIMH JIEKTPOJAMH U OTPAXKATh MX
Ha MHAChME JUTS PACIUIABOB M BOJIHBIX
PacTBOpPOB 3JICKTPOIUTOB. PackprIBaTh
MPAaKTUYIECKOE 3HAYCHUE DIICKTPOIIN3a.
[IpoBomuTh, HAOMFONATH U OITUCHIBATH
XUMHUYECKHUH YKCIIEPUMEHT C TIOMOIIBIO
POJAHOTIO A3bIKA U A3bIKA XUMUU

55

19 VH

[Ieno4ynble METaIBI

XapaxkTepu30BaTh HIEI0YHbIE METAIIbI U
UX COCAUHCHHUS HA OCHOBC IIOJIOKCHUSA B
[Tepuoandeckoii cUCTEMe SIIEMEHTOB

J. N. MeHnpeneeBa u CTpOEHHUsI aTOMOB B
cBeTe 00111er0, 0COOEHHOr0 U €IMHUIHOIO

56

19 VH

bepunnuii, Marauii u
IIEJIOYHO3EMENBHBIE
MeTaJuIbl

XapakrepusoBatb MeTailsl 1B rpynmel u
MX COETMHEHHS Ha OCHOBE ITOJIOXKEHUS B
[Teproanueckoii cucremMe 3JIEMEHTOB

J. . MenneneeBa u CTpOEHHS aTOMOB B
cBeTe 00IIEro, 0COOEHHOTO U €AUHUIHOTO

57

19 VH

AJTIOMAHHAHN ¥ €70
COECIMHEHUS

XapakTepHu30BaTh aTIOMUHUN U €r0
COEJMHEHUS Ha OCHOBE CTPOEHUS aToMa,
00IIMX CBOMCTB METAINIOB M OCOOCHHBIX
CBOMCTB aIIOMUHHA ¥ aM(OTEPHOCTH €ro
okcuna u ruapokcuna. [Iposoauts,
HaOJI01aTh M ONIMCHIBATh XUMHYECKUH
HKCIEPUMEHT C MOMOILBIO POJHOTO S3bIKa
U S3bIKa XUMUHU

19




58

20 VH

Merasuibl T0O00YHBIX
noarpymi. Meab

XapaKkTepu30BaTh METAILIBI ITOOOTHBIX
MOATPYII 110 WX TTOJIOKEHHIO B
[Tepuoanueckoil cucTeme 3JI€MEHTOB

J. . MenpneneeBa u CTpOCHHUIO aTOMOB.
XapakTepu3oBaTh CTPOCHUE aTOMOB,
MOJIy4eHUe, IPUMEHEHUE U CBONCTBA MEIU
Y BXKHEUIIUX ee COeTUHEHU.
IIpoBomuTh, HAOIOIATH U OMTUCHIBATH
XUMHUYECKUH DKCTIEPUMEHT C TTIOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKa XUMUH

59

20 VH

Hunk

XapakTepu3oBaTh LIMHK U €r0 COSTUHEHUSI
Ha OCHOBE CTPOEHIHSI aTOMa, OOIITIX
CBOICTB METAJIJIOB U OCOOCHHBIX CBOMCTB
IIUHKA 1 aM(OTEPHOCTH ero OKCHaa 1
runpokcuaa. [lpoBoanuts, HAOMIOAATE U
OTIMCBHIBATH XUMHUECKUI SKCIIEPUMEHT C
MTOMOIIIBIO POJHOTO SI3bIKA M SI3bIKA XUMHHU

60

20 VH

Xpom

61

21 VH

Xpom

XapakTepu30BaTh XpOM H €T0 COCTUHECHUS
Ha OCHOBE CTPOCHHSI aTOMA, OOIIIX
CBOMCTB METAJUIOB U OCOOCHHBIX CBOICTB
Xpoma, aM(pOTEPHOCTH €ro OKCHAa U
rugpokcuna (I1I) 1 KUCIOTHBIX CBOHCTB
okcuna u ruapokcunos (VI). Unentudu-
IIUPOBATh XpOMaT- U OUXpOMAT- HOHEI.
YcTaHaBIMBATE 3aBUCHMOCTD MEKIY
KHCJIOTHO-OCHOBHBIMU CBOHCTBAMH
OKCHJIOB Y TUAPOKCHIOB XpOMa M 3HaYe-
HUEM CTeTleHU okucieHus. Habmronats u
OTIMCBHIBATH XUMHUUECKUI SKCIICPUMEHT C
MTOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUHU

62

21 VH

Mapranen

XapakTepu30BaTh MapraHell U ero
COEJMHEHUS Ha OCHOBE CTPOCHUS aToMa,
00IIMX CBOMCTB METAJUIOB M OCOOEHHBIX
CBOMCTB MapraHIia, ero OKCHI0B U
THIPOKCHUIOB. Y CTaHABINBATh
3aBHCHUMOCTH MEX]y IPOAYKTaMH
BOCCTAHOBJICHUsI IIEpMaHTaHaTa Kajlus 1
cpenoit pacteopa. Habironmate u
OIUCHIBATH XUMUYECKHH SKCIIEPUMEHT C
TIOMOIIBIO POJTHOTO SI3bIKA U S3bIKa XUMHH

63

21 VH

OO61as xapakTepucTUKa
HEMETAJJIOB U MX
COoeTUHEHNN

64

22 VH

OO6mmas xapakTepucTHKa
HEMCTAJIJIOB U UX
COeIMHEHUI

XapakTepHu30BaTh IOJIOKCHIE HEMETAIIIOB
B [lepnoauueckoit cucreme

. . MenpeneeBa. OOBSCHSITh MTPUYNHBI
AIJIOTPOIMH Ha OCHOBE OCOOEHHOCTEH
CTPOCHHUS aTOMOB H KPHUCTATHUECKUX
pemeTok. OOBSICHATH TPUUHHBI
WHEPTHOCTH OJIaTOPOIHBIX I'a30B
0COOEHHOCTSIMH CTPOCHHUS X aTOMOB U
JIOKa3bIBaTh OTHOCUTEIBHOCTh ATON
xapakTepucTUKd. OOBSCHATH KHCIOTHO-
OCHOBHBIE CBOWCTBA BOJIOPOJIHBIX
COCIMHEHUI HEMETAJIOB OCOOCHHOCTSIMU
CTPOEHUS X aTOMOB U TIOJIOKEHUS B
[lepnoauueckoit cucreme Jl. U.
MenneneeBa. OOBACHATh H3MEHEHHE
KHCIIOTHBIX CBOMCTB OKCHIIOB H
THIPOKCHIOB HEMETAJUIOB 3HAUYCHHEM
CTETIeH! OKUCIICHUS U TIOJI0KEHHUEM
HemeTtawioB B [leprnoguaeckoii cucreme
JI. I. Menneneera

65

22 VH

OO01IMe XUMAYECKUE
CBOMCTBA HEMETAJIOB

PaccmarpuBate 00mue XUMHYECKIE
CBOMCTBa HEMETAJUIOB KaK OKUCIUTENEH 1
BOCCTaHOBUTeNEH. WmocTprupoBaTh CBOU
BBIBOJIBI M APTYMEHTHI YPaBHCHUSIMH

20




XUMHYCCKHX PCAKIMA U pAaCCMOTPEHUEM
ux B cBere OBP. HabronaTh 1 ONMCHIBATH
XUMHYCCKHIA DKCIIEPUMEHT C ITOMOIIIBIO
POJIHOTO SI3BIKA U SI3BIKA XHUMUHU

66

22 VH

T"anorens! 1 ux
COEIMHEHUSI

XapakTepu3oBaTh CTPOCHHE ATOMOB H
KPHUCTaJJIOB U CBOMCTBA TaJIOTEHOB U UX
COEJIMHEHUH B cBETE 00IIEero, 0cOOEHHOT0
U €IUHUYHOTO. Y CTaHABIINBATh
3aKOHOMEPHOCTU U3MEHEHHsI CBOICTB
raJIOTeHOB U UX COEMHEHUI B
3aBUCUMOCTH OT UX MOJIOXKEHHUS B
[lepnoauueckoii cucteme.
WnentndunnpoBars ragoreHU-HOHBL
ITpoBoanTb, HAOIIOATE U ONIMCHIBATH
XUMHUYECKHH 3KCIIEPHIMEHT C TIOMOIIBIO
POIHOTO SI3bIKA M SI3bIKA XUMUHU

67

23 VH

XaJIbKOr€HbI — IPOCTHIE
BEILECTBA

XapakTepu30BaTh aJUIOTPOITHIO
KHCJIOPO/Ia, €TO CBOWCTBA, OJIYICHUE H
MPUMEHEHHE 030HA U KUCJIOPO/a.
PackpbiBaTh poJib KUCIOPOJA B
OpraHU3aIuy )KU3HH Ha 3eMiie U
HHTCHCU(DHUKAIIMY TPOU3BOCTBEHHBIX
MIPOLIECCOB.

XapakTepu30BaTh CTPOCHHE aTOMa,
AJTIOTPOTIHIO CEPhI, MPOTHO3UPOBATH €€
CBOWMCTBA, MOITBEPKAATH HX
YpaBHEHHUSIMHA COOTBETCTBYIOIITIX
peaxmmii. [Ipennarats criocoObI
MIOJTYYCHUS Ha OCHOBE HAXOXKIICHHUA B
IPUPOJIE.

YcTaHaBnIMBaTh 3aBUCUMOCTh MEXTY
00JaCTsIMU IPUMEHEHHSI CEPBI U €€
cBoiictBamu. Ha0mroaTh ¥ ONMKCHIBATH
XUMHUYECKHUH YKCIIEPUMEHT C TIOMOIIBIO
POJIHOTO SI3bIKA M SI3bIKA XUMHUH

68

23 VH

CoennHeHus cepbl

69

23 VH

CoenunHeHus cepbl

XapakTepu30BaTh CTPOCHHE MOJIEKYJIBI
CEpOBOAOPOJIa U MPOTHO3UPOBAThH
BOCCTaHOBUTEJIbHbBIE CBOMCTBA,
MOJATBEPKIATh UX YPABHEHUSIMU
COOTBETCTBYIOIIMX peakuuid. OnucsBaTh
¢usnonornyeckoe nefcTere
CEpOBOJOPOIA U TIEPBYIO IOMOII IPH
OTpaBJICHUH UM. XapaKTepPHU30BaTh
OKCHJIBI CephI KaK TUITMYHbIE KUCIOTHBIE
OKCHUJIBI ¥l IOATBEPKIATH OTY
XapaKTePUCTUKY YPaBHEHUSIMH
COOTBETCTBYIOIIUX peakuuid. Ha ocHoBe
aHaJIM3a HaXOXJEHUs CEephl B IPUPOJIE
npeajgaraTb UCTOYHUKH ChIPhS IS
MOJIYYEHUS1 CEPHOM KUCIOTHI U
MIPOrHO3UPOBATh CTaIUU MPOU3BOICTBA.
XapakTepHu3oBaTb COCTaB,
KJIaccu(UKAMOHHYIO TPUHAIICKHOCTD U
CBOMCTBa pa30aBIeHHON U
KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI B
ceere TOJ/l u OBP. Unentudpunmuposatsh
cynbhua-, cynbGuT- u cynbQaT-aHHOHBI.
[TpoBoauTh, HAOIIOIATH M OMTUCHIBATH
XUMHUYECKHH DKCIIEPUMEHT C TIOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH

70

24 VH

A30T U €ro COeTUHEHUS

71

24 VH

A30T U €ro COeTUHEHUS

XapaKTepI/BOBaTI) CTPOCHUC aTOMOB 1
KpUCTAJLJIOB a30Ta, €ro (bHSI/I‘lCCKI/Ie n
XUMHYCCKUC CBOﬁCTBa, MOJYyUYCHUC 1
IMPUMCHCHUC. XapaKTepI/I?)OBaTI) CTPOCHHUC

21




MOJIEKYJIbl aMMHUaKa, eTo MOTyUYeHHeE,
cobupaHue U paclo3HaBaHUe, a TAKKE
cBoiicTBa B cBete OBP 1 06pazoBanus
KaTHOHA aMMOHUS. XapaKTepU30BaTh
OKCHJIBI a30Ta Ha OCHOBE OTHECEHUS UX K
0e3pa3IMYHBIM MU KHCIOTHBIM OKCHIAM.
WnentudunmpoBath ux. XapakTepu30oBaTh
COCTaB, KIIaCCH()UKAIUOHHYIO
MPUHAIJICKHOCTh W CBOMCTBA
pa30aBIeHHON U KOHLIEHTPUPOBAHHOM
a30THOI kucioThl B cBeTe TOJ] u OBP.
OnwuceBaTh CIOCOOBI OTYYCHUS OKCHIIOB
a30Ta M a30THOM KucIoThl. Habmronate u
OTIMCBHIBATH XUMHUECKUI SIKCIIEPUMEHT C
TTOMOIIIBIO POJTHOTO SI3BIKA U S3BIKA XUMHHU

72

24 VH

dochop 1 ero coeTMHEHUS

XapakTepH30BaTh CTPOCHHE aTOMa,
QJUIOTPOIIHIO, CBOMCTBA, ITOIYYCHUE U
npumeHenue gochopa. CpaBHUBATH
KpacHbIii 1 Oenblit hocdop.
YcraHaBiIMBaTh B3aUMOCBS3b MEKIY
cBoiictBamu pocdopa u ero
npuMmeHeHueM. Vnentuduimuposars
¢docar-annon. Habmogate 1 OmuckBaTh
XUMHYECKUH SKCIIEPUMEHT C TIOMOLIBIO
POIHOTO 5I3bIKA U A3bIKA XHMHH

73

25 VH

VYraepon u ero
COEJIMHEHUS

74

25 VH

VYraepon u ero
COEIMHEHUS

XapakTepu30BaTh CTPOCHUE aTOMa,
IUTOTPOIHIO ¥ CBOWCTBA yrieposa.
YcTaHaBIMBaTh 3aBUCHMOCTH MEXIY
THUTIOM THOPUAN3ALINH OpOHUTaICH y
AIUTOTPONHBIX MOIU(HKAIUKA yriaepoaa 1
UX CBOMCTBaMU. XapaKTepU3oBaTh
MOJyueHHe, CBOMCTBA M PUMEHEHUE
OKCHJIOB YIJIEpOJia ¥ YTOJIbHOU KHCIIOTHI.
[peasnarate MyTH MpeBpalieHus
KapOOHATOB B THAPOKAapOOHATHl H
obparHo. UneHTHdHITIPOBATH
YIJIEKUCIIBIN ra3 1 KapOOHAT-aHHUOH.
Habmonars 1 onMchIBaTh XUMUYECKHN
HKCTIEPUMEHT € TIOMOIIBIO POJIHOTO SI3BIKA
U SI3bIKa XUMHUH

75

25 VH

KpemHnii u ero
COCIMHECHUSA

XapakTepH30BaTh CTPOEHHE aTOMa,
aJUIOTPOIIMIO U CBOMCTBA, OIYyYEHHE U
MIPUMEHEHNE KPEMHHUSI.

XapakTepHu30BaTh MOJIy4YeHHE, CBOUCTBA U
mpuMeHeHre okcuaa kpemuus (IV) u
KPEMHUEBOU KUCIIOTBHI.

HabnromaTs 1 onmHCHIBATE XUMUYECKUI
9KCHEPUMEHT C MOMOILBIO POJAHOTO A3bIKA
U SI3bIKa XUMUH

76

26 YH

0O0001eHne 1
cUCTEMAaTU3aIUs 3HAHUH
110 XUMHU DJICMCHTOB

0O06001maTh 1 CUCTEMaTU3UPOBAThH
CBEJICHHS O METaJUIaX U HeMeTalllax, a
TaKKe 00pa3yeMbIX HIMH COCIMHEHHSX

77

26 VH

KonTpoubnasi padora
Ne 4 «Xumus >71eMEeHTOBY

AHaTU3UPOBATh PE3yIHTATHl KOHTPOIBHOM
paboThI U BRICTpAaUBaTh IYTH JTOCTIDKEHUS
JKEJIAEMOT0 yYpPOBHs yCIEIHOCTH

78

26 VH

Kucnotsr OpTraHNYCCKUC U
HCOPTaHUYCCKUEC

XapakTepu3oBaTh COCTaB,
KJIAaCCU(PUKAIIMIO U CBOMCTBA KHCIIOT B
ceere TOJl u OBP.

Pasnmnuate oOliee, 0cOOEHHOE U
€IMHUYHOEC B CBOICTBaX a30THOU U
KOHLEHTPUPOBAHHOMN CEPHOM KHUCIIOT.
PazmiuaTh 3BOIIOIMIO IPECTABICHUIA O
KHCJIOTaX B CBETE:
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— aTOMHO-MOJICKYJISIPHOTO YUCHHS,
— TO/I.

ITpoBoauTH, HAOIOIATH U OMUCKHIBATD
XUMHUYECKHHN SKCIIEPUMEHT C TOMOIIHIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH

79 27 YH OcHOBaHMsI OpraHUYECKHE | XapakTepu3oBaTh COCTaB,
1 HEOPraHMYECKUE KJaccu(UKaImo U CBOHCTBa OCH?BaHHﬁ B
CBETE TEOPHH JIEKTPOIUTUIECKON
JIICCOLMAITIH.
Pasnuuarts o01iee, 0COOEHHOE U
eIUHUYHOE B CBOHCTBAaX TMAPOKCHIOB U
OecKHUCIOPOAHBIX OCHOBaHUH. Pazmiuars
HBOJIIOIHIO MIPEACTABICHAN 00
OCHOBaHHSIX B CBETE: — aTOMHO-
MOJICKYJISIPHOTO YUCHHS;
— TOA.
[MpoBoaNTb, HAOIIOIATH U ONUCHIBATH
XAUMHYECKHI SKCTIEPUMEHT C IIOMOLIBIO
POJIHOTO SI3BIKA M SI3BIKA XUMUHU
80 27 VH AmMdoTepHbIe Xapaktepu3oBaTh aM()OTCPHBIC
OpraHUYECKHe U OpraHUYecKue U HeOPraHUYeCKue
BEILIECTBA KaK COCAMHEHUS C
HCOPraHUYCCKUEC BCIICCTBA .
JIBOMCTBEHHBIMH KHCJIOTHO-OCHOBHBIMH
CBOMCTBaMH
81 27 VH ['eHeTHueckast CBSI3b XapakTepu3oBaTh FEHETUUECKYIO CBS3b
MEXKJTy KIIACCAMH ME3CLy KIIACCaMH OPTaHHIeCKHX 1
HEOPraHUYECKUX COCANHEHUI U OTpaKaTh
OpraHu4YCCKUuX U o
€e Ha MMUChME C MTOMOIIBI0 0000IICHHO N
HCOPrann4CcCKux 3AMUCH «LEHOYKH TIEPEXOI0BY.
COCMHECHUI
82 28 YH ['eHeTnyeckas CBSI3b KoHKpeTH3upoBaTh TAKHE LETOUKH
MEXKILY KIIaccamu YpaBHEHHSIMU XUMUYECKUX PEAKI[HIA.
PaznuyaTh NOHATHS «T€HETUYECKAs CBSI3bY
OpraHivCCKuX 1 U «reHetuueckuit psia». Habmoaats n
HEOPraHN4IECKUX ONKMCHIBATE XUMUYECKUH SKCIIEPUMEHT C
COeJIMHEeHU I MOMOIIBIO POJHOTO SA3bIKA U SI3bIKA XUMUH
83 28 VH IpaxkTuyeckas paGora Co0moaTh NpaBUiIa TEXHUKH
Ne 3. TTomydeHne ra3oB u 0€30MacHOCTH MpHU paboTe ¢
. 71a00paTOPHBIM 000PYJOBAaHHEM 1
HN3YUCHUC UX CBOUCTB 6
HarpeBaTeIbHBIMH IPUOOpPAMU, & TAKKE
84 28 YH IIpakTuyeckas padora XUMHYECKUMH PEAKTUBAMHU, SKOHOMHO U
Ne 4. Pemienue 9KOJIOTHYECKH IPAMOTHO 00paIaThest ¢
BKCHepI/IMeHTaJII)HBIX HHUMHU. I/ICCHG,I[OBaTB XUMHUYECKUC
337141 10 OPTaHUIECKOit 00beKThl. PUKCUPOBATH PE3YJILTATHI
HaOM0IeHU 1 (OPMYIUPOBATH BHIBOJIBI
XUMHH Ha UX OCHOBE
85 29 VH IIpakTnyeckas padora
Ne 5. Pemenne
SKCIICPUMCHTAIIbHBIX
3a/1a4 10 HEOPraHUYECKOM
XUMHUHN
86 29 VH IIpakTnyeckas padora
Ne 6. CpaBHEHME CBOMCTB
HCOPTaHNUYCCKUX N
OpTraHU4YCCKUX
COoeIUHEHNN
87 29 VH IIpakTnyeckas padora

Ne 7. T'enerndeckast cBSI3b
MEXy KJIacCaMH Heopra-
HUYECKUX U OPraHMYECKUX
COCIMHEHU I
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88 30 YH

O0o061IeHNE U
cCUCTeEMaTH3alus 3HaHUH
o TeMe «BemiecTBa u Ux
CBOMCTBaY.

O06001maTh U CUCTEMATH3UPOBATH
CBEICHUS O KTaCCH(PHUKAIIMKA M CBOWCTBAX
HEOPTaHMYCCKUX M OPTaHUICCKHUX
BEIIECTB

89 30 YH

Koutpoasnas padora
Ne 5 mo teme «BemiecTBa u
HUX CBOMCTBa»

ITpoBomuTh peduercuio coOCTBEHHBIX
JOCTH)KCHUH B N3y4EHHH THIIOJIOTHH
XMMHYECKHX BEIECTB U CBOMCTBAX
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX H
OPraHMYECKHUX BEIIECTB B CBETE OOLIETo
0COOCHHOTO M €TUHUYHOTO.
AHaNTU3MPOBATh PE3YNIBTATHI
KOHTPOJIbHO#M pabOThI M BBICTPAUBATH
MyTH TOCTHKEHUSI KENAeMOTr0 YPOBHsI
YCIIEITHOCTH

Tema 5. Xumusi u 0061mecTBo (9 yaco

B)

90 30 YH

XHUMHS ¥ IPOU3BOJICTBO

91 31 VH

XHUMHS ¥ IPOU3BOJICTBO

PackpbIBaTh POIIb XUMUYECKOTO
MPOU3BOJICTBA KaK MPOU3BOAUTEIHHOM
CUITBI 001IecTBa. XapaKTepH30BaTh O0IIUE
1 YaCTHBIC HAYYHbBIC TPUHIHNIIBL
XMMUYECKOTO MPOU3BOJICTRA.
CpaBHUBATh MIPOU3BOJICTBA AMMHAKA U
METaHOJIa B CBETE€ BAKHEWILNX MOHATHI
XUMHUYECKON TEXHOJIOTHH.
XapakTepu3oBaTh TaKUe BaxKHeHIIIe
HAIpPAaBJICHUS] HAYYHO-TEXHUIECKOTO
nporpecca, Kak OMOTEXHOJIOTHUS U
HAHOTEXHOJIOTHUS

92 31 VH

XUMHS U CENbCKOE
X0351CTBO

93 31 VH

XUMHS U CENbCKOE
XO03SIHUCTBO

XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUS XUMH3AIHAN CEITHCKOTO
xo3siictBa. Knaccuguuupopath
MHUHEpaIbHbIE YIOOPEHHMS 110 Pa3HbIM
OCHOBaHUsIM. PackprIBaTh UX poJib B
TOBBIIIECHUH MTPOU3BOJUTCIILHOCTH
CEJIbCKOT'O XO35MCTBA, 3aMUCHIBATh
peakunu, JIexairue B OCHOBE UX
nonydeHns. ONpeneNsiaTs MUTaTeIbHYI0
[EHHOCTh MUHEPAIFHOTO YIOOpEHHS
COOTBETCTBYIOIUMH PacyeTaMu.
KnaccugummpoBats necTUIHIB 1
PacKpHIBaTh AUATCKTHKY UX MPUMCHEHHS.
XapaxkTepu30BaTh OCHOBHBIE
HanpaBJICHUA XUMU3AIUNU
YKUBOTHOBOJICTBA

94 32 VH

XuMmus 1 npodIeMbl
OXpaHbl OKpYXKaromen
cpenbl

95 32 VH

XuMus 1 mpobIeMbl
OXpaHbl OKPY>KaroIen
cpenbl

XapakTepu3oBaTh OCHOBHbIE (haKTOPBI
XUMHYECKOTO 3arpsI3HEHHUs OKPYKakoIeH
cpenbl. OnpenensTh HCTOYHUKH
XMMHYECKOTO 3arps3HeHUs aTMOChepHI,
BOJIHBIX M 3eMEJIbHBIX PECYpPCOB U
apryMEHTHPOBaHHO IpeyIaraTh crocoObl
UX OXpaHsbl

96 32 VH

XHMHUS 1 TOBCEIHEBHA
KHU3Hb YCJIOBCKA

97 33 VH

XUMHUA U TOBCETHEBHASI
JKU3Hb 4eJI0BEKa

Jloxa3sIBaTh, YTO COBPEMEHHBIN OBIT
YeJI0BEKA HEMBICIIUM 0€3 TOCTHIKEHHH
XUMUHU. PackpbIBaTh AHAIEKTHUECKUN
XapakTep XUMHU3aIUY TTOBCETHEBHOM
JKU3HHU YeJoBEKa. XapaKTepHu30BaTh
nHPOPMAIINIO, KOTOPYIO HECET CUMBOJINKA
MIPOMBIIIJIEHHBIX U MTPOJOBOJIBCTBEHHBIX
ToBapoB. COONIOIaTh TEXHUKY
0C30MaCHOCTH B IPOLIECCE MPUMCHEHHS
JICKAPCTBCHHBIX CPEJICTB, OBITOBBIX
MpenapaToB U MprUOOPOB
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98 33 VH Kondepennus «Poiab XUMUHM B MOEH KU3HU»
99 33 VH PezepBHOE Bpemst

100 | 34 VH

101 | 34 VH

102 | 34 VH

NHOOPMALIMOHHBIE CPEJICTBA

1. http://www.alhimik.ru TIpencraBieHbsl pyOpUKH: COBETbI AOUTYPUCHTY, YYHUTEIIIO
XMMHH, CIIPABOYHUK (0YEeHb OOJbLIasi MOA00pKa TAaOJIMIl M CHPABOYHBIX MATEPHAIIOB), Becemas
XHMMUSI, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPHUYECKUX CBEICHHNA).

2. http://www.hij.ru )Xypran «XuMus U )KU3HBY» MOHATHO U 3aHMMATEIbHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.htm| DnexkTpoHHbIi KypHaT «XUMUKA U XHUMUSD»,
B KOTOPOM MPEACTABICHO MHOKECTBO OIBITOB 10 XUMHH, 3aHHUMATEIbHOM WH(OpPMAIUH,
MO3BOJISFOIIEH YBJI€Yh YUCHHKOB IKCIICPUMEHTAIBHON YacThIO TPEIMETA.

4. http://c-books.narod.ru BeeBo3morkHast auTeparypa mo XuMuH.

5. http://www.drofa-ventana.ru M3BectHoe u3narenscTBo y4ueOHOM uTepaTypsl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT TI0 XHMHUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKONBHBIH MOPTAN €O
CCHIJIKAMH Ha 00pa30BaTeIbHBIC CAWTHI 10 XUMHUH.

7. www.periodictable.ru CoOopHuK crarei 0 XUMHUYECKIX JIIEMEHTaXx,
WIUTIOCTPUPOBAHHBIH SKCIICPUMEHTOM.
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