YTBepxkaeHa MPUKA30M AUPEKTOpa
MAOY COLII Ne 1

o1 29.08.2025 roma Ne 219
OOIT1 OO0

PABOYASA ITPOT'PAMMA

yueOHOro npeamera « XuMHus»

U1 oOygaromuxcs 8-9 KiaccoB

ceno Ilerpokamenckoe, 2025r.



HHOACHUTEJIbHASA 3AIINCKA

[TporpammMa 1o XMMHM Ha YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUsl COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yjabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmMa 1o XWUMUU Aa€T MpEACTaBICHHE O MENsIX, OOIIel cTpareruu oOydeHwus,
BOCIIUTaHUsI U Pa3BUTHUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, YCTaHaBJIHMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIpOrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
Y KaueCTBEHHbIE XapaKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHHU C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€l, JOIrMKH yuyeOHOro Ipoluecca,
BO3PACTHBIX 0COOEHHOCTEN 00YyUYaIOLIUXCS, OIIPeeIiieT BO3MOKHOCTH IPEAMETa 11 pean3aliu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBAaHUI K pe3yibTraTaM OOYYEeHHsS XUMHU Ha
YPOBHE LieJIel U3y4eHUs IpeMeTa U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEILHOM NEATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOr0 COJIepKaHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 115t (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
NPECTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOLMH BEIIECTB B MPHUPOJIE, O MYTAX
peleHuss TI00aJbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS  4YEIOBEUYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U AKOJIIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peajln3allii BO3MOXKHOCTEH Ul caMOPa3BUTHS U (HOPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHATBHON T'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
npodecCHuOHAIBHOMN 1 TeTbHOCTH;

3HAKOMUT €O CHenu(pUKONd HaydyHOTO MBIIUICHMS], 3aKJIaJbIBa€T OCHOBBI 1[E€JIOCTHOTO
B3IJISiJa HAa €IMHCTBO MPHUPOABI M 4YeNOBeKa, SBJISETCS OTBETCTBEHHBIM  ATAloM

B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-Hay‘IHOI\/’I I'paMOTHOCTHU o6yqa101u1/1x051;



CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyyJaroumxcs.

JlaHHble HampaBiieHHs B OOy4E€HUU XMMHUU OOECHEeYMBAIOTCS CHELM(PUKON ColeprKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaskeHHeM 0a30BOi
HAayKH XMMHUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHMS OPHEHTUPOBAH HAa OCBOCHHE
00y4aroIUMHUCs CUCTEMBI N1€PBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKOH XUMHUM U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKON XMMUH.

CrpykTypa cojaep:kaHUsl MPOTrpaMMBbl MO0 XUMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ mzydeHuro. CopepiaHHe CKJIAJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHMUYECKOM
9JIEMEHTE U BEIIEeCTBE M CUCTEMbI MOHATHH O XuMHueckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHWN Ha OCHOBE
TEOPETHUYECKUX NPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHN,

— Ilepuonnueckoro 3akona /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHMS O CTPOCHUM aToMa U XMMHUYECKOH CBSI3H;

— NpeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLUAIMU BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PAacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IIOJYUYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0OBATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(byHKLIMU 00BSICHEHUS M TPOrHO3UPOBAHMSI CBOICTB, CTPOECHUS M BOBMOXKHOCTEH MPAKTHYECKOTO
NPUMEHEHHUS U TIOJTYyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XHUMHH CIOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydyeHne xumun
MPOMCXOUT C IPUBJICYEHUEM 3HAaHUM U3 paHee U3YUEHHbIX YUEOHBIX MpeaMeTOB: «OKpyKaroImuni
Mup», «bronorus. 5—7 knaccel» u «du3uka. 7 KiIacey.

[Tpy M3yueHNr XUMHH TPOUCXOAUT (GOPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON EATETLHOCTH YelloOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIINX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHNH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNH K HAYYHBIM METOJ[aM MTO3HAHMS NIPU U3YYEHUH BEIECTB U XUMUYECKUX PEaKIHii, B

(I)OpMI/IpOBaHI/II/I U Ppa3sBUTUH [1O3HABATCIIbHBIX YMCHI/II>'I U HUX IPUMCHCHHU B yqe6Ho—



MO3HABATEIILHON U Y4eOHO-UCCIIeI0BATEIbCKON JIeATEeIbHOCTH, OCBOEHUH MpaBUIl OE3011acHOTO
oOpailieHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOM JKHU3HH.

[Ipn u3ydeHnn XWMHHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUs BAXHOE 3HAUYCHUC
MPUOOPEIN TaKKe LIEH, KaK:

—(opmupoBaHNe MHTEIUIEKTYalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—HaNpaBICHHOCTh OOYYECHHsT Ha CHUCTEeMAaTHYeCKOe MPHOOIIEHHE OOyJaromuxcst K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OPMUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

—o0ecrieyeHne YCIOBHA, CHOCOOCTBYIOIIMX MNPHOOPETECHHIO OO0YYAIONIUMUCS OIBITa
Pa3HOOOPA3HON NIEATENTLHOCTH, TMO3HAHUS M CaMOIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KITIOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUCHUE [IJIS1 PA3IMYHBIX BUIOB JIEATEIbHOCTH;

—opmupoBanue oO1iei (yHKIIMOHATBHOW U €CTeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATDH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONb3Ysl 3HAHUSI U OIIBIT,
MOJIyYEHHBIC MPU M3yYECHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM JESTEIbHOCTH;

— opmupoBaHue y 00YJIAOIIMXCS TYMaHUCTHYCCKUX OTHOIICHHWH, TTOHUMAaHUS [EHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKM SKOJOTHYECKH I€1ecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY

HpO(l)I/IJ'IH W HalIpaBJICHHOCTHU JadbHEUIIEro O6y‘leHI/I5{.

) 1
{O0111ee YnCIIO YacoB, OTBEAEHHBIX JUISI M3YUYEHUS XUMHUU HAa YPOBHE OCHOBHOI'O OOIIETO;

ioOpazoBanms, coctabysgeT 136 yacos: B 8 kimacce — 68 yacoB (2 yaca B Hezien), B 9 kinacce — 68!

uacoB (2 uaca B HEIEIO).




COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3MYECKHE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi hopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEMHEHUM.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTMHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX pPeaKui (COCTUHEHUS, PA3I0KEHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuéMaMu oOpalieHust ¢ JJabopaTOpHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHCAHUE
bu3MYecKuX CBOWCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB, HaOI0/IeHNe
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOABI) U XUMHUYECKUX (FOpPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCaHWE TMPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
CONIM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BenlecTBo. Haxoxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl
NOJIyYeHHUs] KUclopoAa B JabopaTopuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MOAU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3lyXa, YCWJICHHE MAPHUKOBOTO (D deKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukaims
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE CONEPKAHUSI KUCIOPOAA B BO3AYXE, IMOJIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa3laMK OKCHUJIOB M OTICaHUE
WX CBOMCTB, TMOJydyeHUE, COOMpaHHWE, paCIO3HABAHUE U U3YUYEHUE CBOWCTB
BOJIOpo/ia (TopeHue), B3auMoieicTere Bogoposa ¢ okcuaom meau (1) (BozmoxHO
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIOACHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 ™Momb, wucciaegoBaHWE OCOOCHHOCTEW pAacTBOPEHMS BEIIECTB C Pa3IMyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C METaIaMU (HATpHEM H
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHUE N3MEHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUil
HEUTpAIU3alUU, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIETIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsi [lepronnyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyImmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpaslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mescnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOJUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, €IHHHIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [leproguueckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4eCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOTeHHBIX M T€TEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIUHU. CocraBneHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMHUYeCcKo# cBsA3U. CteneHpb aquccouuanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN TUCCOLMALINH.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTH CKOPOCTU XUMHYECKOU PEAKIIUU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEN U coel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHMS pEeaKUuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHMil (FOpEeHUEe, pPEeaKIUu pas3lIoKeHUs,
COCUHEHMSI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMil HAa MOHBI, PEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTEeNeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MIPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/JIa HA OPTaHU3M 4YesioBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

O6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMHYecKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JICKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHusi CepHOM Kucnotbl. [IpuMeHeHue cepHOU
kuciaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TIpUPOJIe. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolEel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIEHHA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U mpuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guszndeckue U xumuueckue cporctra. Okcuna gochopa
(V) u dochopnas kucimora, GU3NYECKUE U XUMHYECCKHUE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIIEHUS. Y TIIEpOI, AJUIOTPOIHbIE MOIU(DUKALIUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLUS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriaepojaa, UX (U3HYECKUE U
XUMUYECKUE CBOWCTBA, [EUCTBME HAa JKUBBIE OPraHU3Mbl, I[IOJy4YEHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MpOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe M XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIMLIUHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO03HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
MPOJAYKTHI WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUN.

KpeMHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJIYYEHUE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHns o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHblE MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. IIpobsiembl ©€30MacHOrO0  UCIOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAONIO/IEHHE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHUS U
dbochaT-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK aimasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aJcopOlMKU pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydeHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHWE C TMPOAYKIMEW CUIMKATHOM MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COCTUHEHUSD).

MeTaJsibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuyeckux diaemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HarpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs MeTauioB. [loHATHE O KOpPpPO3WM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYyH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounble MeTambl: nonokeHne B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB Jl. . MenpaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHWe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJOXKEHUE B
[Tepnoanueckout cucreMe xumudeckux 3yiemeHToB . . MenaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXJeHre B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HaXOXJIEHUE B Tpupoac. Pu3myeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METALIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAaHME  BHJICOMATEPHUAIIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMI HA HOHBI: MAarHus, KaJblKs, A TIOMUHUS, IUHKA, xkene3a (II)
u xenesa (II), menu (II), HabOmromeHNME M oOmMHMCaHUE IPOIECCOB OKpAaIMBAHUS
IJJaMEHH MWOHAaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «Baxnelue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >KM3HM 4YeJoBeKa. bezomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaenbHas IOomycTHUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 5K0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TMEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJIHUKH, ~ AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTALMN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 O0OIIEeCTBA, CIIOCOOHOCTU BIANETh JOCTOBEPHOU HH(MOpMAaIMEl o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

IPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX SKCIIEPUMEHTOB,
CO37aHUH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHbHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJCHUE
M MOCTYIKH CBOMX TOBApHUIIEH C IMO3UIAHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IMPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHHUI0 W TMO3HaHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKHMH BEIIECTBAMU B OBITY U pEaIbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJIKEHUS 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIMTAHMA:

HKOJIOTUYECKU 1IETIECO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEAOU, JIsI TOBBILIECHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE MOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHUU (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
MeTanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIINM,
BBIBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeliCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKCHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyUYaeMyH0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOHWHAIUSAMU,

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
nabopaTopHOi pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBATEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIEe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM  JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW LIENH, YMEHUE
UCITOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCIICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIUsi peaKkuid: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiunmy,
AJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpHAs KOBAJCHTHAs CBs3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJUKY JUIS COCTaBJIeHHS (Qopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B [lepuonnueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, maibsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuMmuYeckux diemeHToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB M 3apsia Aapa, 0011Iee YUCIIO IIEKTPOHOB U
pacrpeielIeHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJCKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpalllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEaKIuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMHI MBICIIUTEIIBHOU IEATEIIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHUEe, MOJACIMPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHUE DKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAaKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIBbHO JIOMYCTUMas KOHIEHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUS MPU ONMIMCAHUM BEILIECTB U UX MPEBPAILICHU;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUSA (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUM 1o (opmyiaM, BHUI XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUHN B Mpejenax MajblX NEPUOJIOB U
TNIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopMmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIu;

COOJTI0IaTh TIPaBUIIA MTOJIH30BAHUS XUMHUYECKON TTOCYI0N 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHUSIMH TIO BBINOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OpOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

IIPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIIUTEIILHOM JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMATH3aIINIO, BBISIBIICHHE PUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOABI IO3HAHWS — HaOIIOICHHE,
U3MEpPEHHE, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubnmnorexka HOK

' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo
Ne ni/m Tema ypoka 4yacoB
Bcero

[Ipeamer xumun. Ponp XuMuu B xKU3HU yesnoBeka. Tena u BemecTa 1

[lonsTre 0 MeToAax NO3HAHUS B XUMUU 1
3 [IpakTuueckas pabota Ne 1 «IIpaBuna paGoThl B 1abopaTOpUH U MPUEMBI OOpaILIEHUs C TaO0OPATOPHBIM |

000pyIOBaHUEM
4 UucTtsie BemecTBa u cMecu. CriocoObl paszieneHus cMecei 1
5 [IpakTuueckas padbora Ne 2 «Paznenenue cmecei (Ha mpuMepe OYUCTKH MTOBAPEHHON COJIN)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1
8 IIpocTeie u ClI0KHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1
10 3aKOH MOCTOSIHCTBA COCTABa BEILIECTB. XUMHUEcKast popMyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB 1
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca 1
12 MaccoBast 1011 XMMHUYECKOT'0 JIEMEHTA B COEAMHEHUH 1
13 KomnuectBo BemecTBa. Monb. Mosipaast Macca 1
14 DU3NYECKNE U XUMUUECKHE SBJICHUS. XUMHUECKas peaKus 1
15 [Ipu3Haky u ycnoBus MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMUUYECKHUE YPaBHEHUS 1
17 Beruucnenus konmdecTBa, Macchl BEIIECTBA 110 YPABHEHUAM XUMUYECKUX PEaKIUN 1
18 Krnaccudukanus XuMHUECKUX peakiuii (COeIMHEHMs, Pa3I0KEHUS, 3aMEIeHUs, OOMEHA) 1
19 M. B. JlomoHOCOB — yu€HBIH-3HIMKIIONEAUCT. O000IIEHHE U CHCTeMaTH3alus 3HaHUHA 1




20 Kontponbnas padota Nel o teme «BemiecTBa 1 XUMHUECKHE PEAKITUN 1
21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BeriectBo. O30H 1
22 dusnyeckre 1 XMMUUYECKHE CBOMCTBA KHUCI0poaa (peakiuu OKUCIeHus, ropenne). [lonsarue 06 okcumax 1
23 Crioco0sl MotydeHus: KUCI0po/ia B J1abopaTOPUH U MPOMBbIIIeHHOCTH. [IprMenenue kuciaopoa 1
24 TemnoBoii 3¢ ekt XUMUIECKOH peakny, OHATHE O TEPMOXUMHUECKOM YPaBHEHHH, 3K30- U |
SHAOTEPMHUUYECKUX PEAKLUAX
25 TomnuBo (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHe BO3AyXa, CIIOCOOBI €ro MPeI0TBPAICHHS 1
26 [Ipaktuyeckas padora Ne 3 o teme «Ilomydenue u coOnupanue KUCIOPOAa, U3yYSHHE €T0 CBOMCTBY» 1
27 Bogopon — snemeHT u npoctoe BemiecTBo. HaxoxaeHue B npupojae 1
28 ®u3nyecKre U XMMUYECKUe CBOMCTBa Bojtopoaa. [Ipumenenune Bogopoaa 1
29 [ToHsTHE O KHCIIOTAX U COMSAX 1
30 Crioco6bl TosTy4eHust BOAOPO1a B 1abopaTopun 1
31 [TpakTryeckas pabora Ne 4 o teme «llonmydenue u cobupanue BOAOPOAA, H3y4EHHUE €ro CBOMCTBY» 1
32 Mounsipablii 00BEM ra3oB. 3akoH ABOrajpo 1
33 Brruncnenus o6bpEMa, KOJIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUECTBY BELLIECTBA WIIK 00BEMY 1
34 Beruuciienust 06bEMOB ra3oB [0 YpaBHEHHIO PEAKIIMM HA OCHOBE 3aKOHA 00BbEMHBIX OTHOILIEHUH ra3oB 1
35 dusznueckre U XUMHUYECKHE CBOMCTBA BOILI 1
36 CocraB ocHoBaHui. [ToHsTHE 00 MHAMKATOPAX 1
37 Bona kak pactBoputens. HacblieHHbIE 1 HEHACBIIIIEHHBIE paCTBOPBL. MaccoBas J1071s1 BEIIECTBA B paCTBOPE 1
o ITpakTruyeckas padora Ne 5 o Teme «IIpurotoBieHne pacTBOpPOB C ONpeAeIEHHON MacCoBO noei |
PacTBOPEHHOTO BELIECTBA
39 Kontponbnas padota No2 o teme «Kucmopoa. Bogopoa. Boga» 1
40 Oxcunpl: cocTas, KIaccupUKaIMs, HOMEHKIIaTypa 1
41 [TonydyeHnne U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIIOB 1
42 OcHoBaHMsI: cOCTaB, KIacCU(pHUKAIHs, HOMEHKIIaTypa 1
43 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA OCHOBaHUI 1




44 Kucnotsr: cocras, kiaccudukaims, HOMEHKIaTypa 1
45 [Tonyyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT 1
46 Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI MOTYyYEHHUs, XAMUYECKHNE CBOHCTBA 1
47 [IpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaAIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIacChl |
HEOPraHUYECKUX COCAMHEHUI»
48 ['eneTnyeckast CBsSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM 1
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COSTUHEHUN" 1
51 [TepBbie NONBITKY KIACCU(PUKAIUU XUMUYECKUX IEMEHTOB. [[oHATHE O rpynnax CXOAHBIX 3JIEMEHTOB 1
52 [Iepuonsl, rpynimsl, MOATPYIIILI 1
53 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1
54 Crtpoenue 371eKTpOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepuonnueckoii cucremsl Jl. . MenaeneeBa 1
55 XapaKTepuCTUKAa XMMUYECKOTO JIEMEHTA 110 €ro oj0xeHuto B [lepuoanueckoit cucreme /. 1. Menneneesa 1
56 3nauenue [lepuonnueckoro 3akoHa /sl pa3BUTHs Hayku U nipakTtuku. JI. . MenneneeB — y4€Hbli, megaror |
U TpaXkJIaHUH
57 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUN 1
53 KonTponbnas padota Ne4 o teme «Ctpoenue aroma. XuMmuueckas cBs3b» / Beepoccuiickas nmpoBepouHas |
pabota
59 DNEeKTPOOTPUIIATETFHOCTh ATOMOB XUMHUUYECKHX JIEMEHTOB 1
60 HNonnas xumMuueckas CBs3b 1
61 KoBasieHTHas1 nossipHast XMMUYECKas CBSI3b 1
62 KoBasienTHast HemomsipHasi XUMUYECKask CBSI3b 1
63 CreneHb OKUCITCHUS 1
64 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1
65 OkucIuTenu U BOCCTAHOBUTENH 1
66 PeseprHbIil ypok. O6001IeHIE ¥ cHCTeMaTH3alus 3HaHu 110 TeMe «CTpoeHne aToMa. XUMHUYECKast CBSI3b 1




67 ‘ PesepBHbIil ypok. O6001ICHHE ¥ CHCTeMAaTH3allus 3HAHUH

68 ‘ PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KUIIACC

KoanuecTBo yacos
Nenm/m  Tema ypoka
Bcero
1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux 31ueMeHToB 1. 1. Menneneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB 1
4 Bupl XuMU4ecKo# CBS3M M TUIIBI KPUCTAJUTMUECKUX PEIIETOK 1
5 KonTponbnas pabota Nel no teme «[loBTopenue u yriybieHue 3HaHUI OCHOBHBIX pa3/IelioB |
Kypca 8 Kiacca»
6 Knaccugukanus XuMIUecKuX peakuii o pa3IMIHbIM PU3HAKAM 1
7 [TonsiTHE O CKOPOCTH XUMHUECKOU peakiuu. [[oHsTHE O TOMOT€HHBIX U T€TePOreHHBIX |
peakuusx
8 [TonsiTue 0 XxuMHYEeCKOM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN peaKIuu |
U TIOJIOKEHUE XUMUYECKOTO PABHOBECHS
9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
10 Teopus snexTpoauTrueckoit nucconuanuu. CUiabHbIE U cadble YEKTPOTUTHI 1
11 HonHbIe ypaBHEHHSI peakui 1
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B CBETE MPEACTABICHUIN 00 dJEKTPOIUTHUECKOM |
JUCCOITAIIUU
13 XWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOUTHIESCKON TUCCOITHAIINN 1
14 [TonsiTne 0 runponuse conen 1
15 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
16 [TpakTrueckas padota Ne 1. «Pemenne sKkCIepUMEHTAIBHBIX 33729 1
17 KonTponbHas padota No2 mo Teme «IIEKTPOTUTHYECKAs AUCCOIUAINS. XUMHUECKUE PEAKITII |
B pacTBOpax»
18 OO1as xapakTepuCcTUKa raJloreHoB. XMMHUECKHUE CBOIMCTBA HA IIpUMepe XJiopa 1




19 XnopoBoaopoa. CossiHasg KUCIOTa, XMMUYECKUE CBOMCTBA, IOJIyYeHHE, IPUMEHEHHE 1

20 [TpakTuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY 1

21 Brruucienus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUMA, €CIM OJIMH U3 PEareHTOB JIaH B U30BITKE 1

22 OO6m1as XxapakTeprucTHUKa 3JIeMEHTOB VIA-Tpymiibl 1

73 Annorponabie Moaudukanuu cepbl. HaxoxeHue cepsl U €€ COeAMHCHUI B IPUPO/IC. |
XHUMHYECKUE CBOMCTBA CEPBI

24 CepoBogopo/, ctpoeHue, Gpu3nyecKue 1 XuMUIeCKie CBOMCTBA 1

25 Oxcunpl cepbl. CepHast KHCI0Ta, (PU3UYECKHE U XUMHUUECKUE CBOICTBA, TPUMEHEHNE 1

26 XUMUYECKUE peakliny, JIeXkKalllie B OCHOBE IPOMBIIIEHHOTO CII0C00a MOJIy4eHHUsl CEPHOI |
KHCIOTHI. XMMHUYECKOE 3arpsi3HeHNE OKPYKaIOIIEH Cpe/bl COSTMHEHUSMU CEePBI

27 Brruucnenue MaccoBOM 1011 BBIXOAA MPOAYKTA PEAKIIUU 1

)3 OO1as xapakTepucTUKa 3J1eMeHTOB VA-Tpynibl. A30T, pacClipoCTpaHEeHUE B IPUPO/IE, |
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA

29 AMMHaK, ero pu3n4ecKrue 1 XMMUYeCKHe CBOMCTBA, OJyYeHHE U IPUMEHEHHUE 1

30 [Tpaktuueckas padota Ne 3 o teme «IlonmydeHue ammuaka, U3ydeHHE €r0 CBOMCTBY 1

31 A30THas KuCnoTa, € Gpu3nyecknue 1 XMMHUYECKHUEe CBOMCTBA 1

1 Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yIOOPEHUIN. |
XHAMHMYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl COETMHEHUSMH a30Ta

13 ®ocdop. Oxeun pocdopa (V) u pochopHas kucnora, pusnuecKkue 1 XMMUIECKHUE CBOHCTBA, |
MOJIy4YeHue

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATbHBIX yI00peHuil. 3arpsi3sHeHne IpupoaHOM |
cpensl hochatamu

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA 1

36 Oxcunpl yriaepoaa, ux Gpusnueckue U XMMHUYEeCKHUe CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBI, |
CBsI3aHHBIE C OKCHJIOM yriepona (IV)

37 VYronpHas KUCIIOTA U €€ CONH 1




[Tpaktrueckas padota Ne 4 o teme "Ilonydyenue yriekucioro raza. KauecTBeHHas peakuus Ha

38 1
KkapOoHaT-uoH"
39 [lepBoHayanbHbIE OHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COeIMHEHUAX Yriepoaa 1
40 Kpemuuii u ero coeguHeHus 1
A1 [IpakTrueckas padota Ne 5. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHelme 1
HEMETAJIJIbl U UX COCIMHEHUS
42 Kontponbnas padota Ne3 no teme «BakHeline HeMeTauIbl U UX COCIUHEHUS 1
43 OO01as xapakTepucTUKa XUMUYECKHUX JIEMEHTOB — METaJUIoB. MeTajuinyecKkas CBs3b U |
MeTaJJIn4ecKasi Kpucramndeckas pemérka. dusndeckue cBOCTBa METAIIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUM psijl HAIPSKEHUI METaJIJIOB 1
45 OO6mre ciocoObl oydeHust MeTayuioB. CrilaBel. BeIUrCIeHHS 110 ypaBHEHUSIM XUMUYECKHX |
peakuuii, eciiu OJJUH U3 PEareHTOB COJEPKUT IPUMECU
46 ITonsATHE O KOPPO3UH METAILIOB 1
47 [llenounple MeTaIITBI 1
48 Oxcupl ¥ THIPOKCHIBI HATPUS U Kallus 1
49 [llenouHo3eMenbHBIC METAIUIBI — KAJIBITUH 1 MarHUH 1
50 Baxkueiinime coeiuHEeHU KaJIbINA 1
51 O06001eHre U cucTeMaTu3alus 3HaHUH 1
52 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1
53 [IpakTuueckas pabora Ne 6 o Teme "JKEcTkoCcTh BOABI M METO/BI €€ yCTpaHeHus" 1
54 AnoMuHUN 1
55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA 1
56 XKeneso 1
57 Oxcunsl, Tuapokcu bl U conu xenesa (1) u xenesa (I1D) 1
58 O06006111eHre U cucTeMaTU3alus 3HaHU! 1




[IpakTrueckas padota Ne 7. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHelme

59 METaJUIbl U UX COCTUHEHUS) !
60 Boruncnenus no ypaBHeHUSIM XUMHUYECKUX PEaKLIU, €ClIM OJIMH U3 PEareHTOB JaH B U30bITKE |
WM COAEPKUT MpUMecH. BoruncieHnss MaccoBOil 10J1M BBIXOJa MPOYKTa peakluu
61 OO6o01IeHre U cHCTeMaTU3alus 3HAHUN 1
62 Kontponbnas padota Ne4 o reme «BakHene MeTaibl U UX COCTUHECHUS 1
63 BemecTBa 1 MaTtepuansl B IOBCEAHEBHOM )KU3HU UEIOBEKA 1
64 XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl 1
65 Ponb xumum B perieHny 3K0JI0rMUECKUX MpoodIemM 1
66 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3SHAHUMA 1
67 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHUMA 1
68 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3SHAHUMA 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js XHUMHYECKOro
2JIEMEHTA B COEJIMHEHUU, MOJISIPHBINA 00BEM, XUMHUYECKAsl peakLus,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3oKeHUs, peakuuu 3aMelIeHHs, peaknuu OoOMeHa, 9K30- U
SH/IOTEPMHUECKUE PEAKIIMU, TEIUIOBOW A(QEKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

NPUMCHATH 3TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMyT

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PaCKpbIBaATb CMBICII  3dKOHOB COXpaHCHHA MACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OIpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKxry)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHECHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpEAEIATh MPUHAIIEKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIACCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA
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2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJIIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOUIMX  XMMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpaHICHI/H\/JI B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIleHHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAcCHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTIeHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSTHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aTroMHas opOuTanb, paauyc aToMma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJIEHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

OIKCHIBATh U XapaKTepu30BaTh TabaruHyto Gopmy Ilepuoaundeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoauueckoro 3axkona .M. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU S B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{eHI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apgaa saapa, 061_]_[66 qucCJiio

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs THUCCOLMALINS,
peakiu HOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKUCIIUTEID,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

L.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MIOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKLuii
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyuecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IOATBEPKIA
ONMCAaHUE [PUMEPAMHU MOJIEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATh YPABHCHU pCaKHHI;'I, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSIX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUHSIMU MO BBIITOJTHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYECHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIECTB (AMMHAaKa U YIIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHU-,
Opomuza, wuoauMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NMPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIe
METOJIbl TO3HAHUS — HAOJIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Y€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BCIICCTB

IMoustHe 0 MeTOmax Mo3HaHUA B XuMuH. YucTele BemecTBa U cMecu. CIiocoOs!

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumudeckne »iaeMeHTBl. CHMBOJIBI XMMHYSCKHX

351eMeHTOB. [IpocTbie U c10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummndeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNnbHAas — aTOMHas — Macca.
OtHOocuTenbHAs MOJIEKyJIApHas Macca. MaccoBass A0Jd  XHMHUYECKOTO

9JICMCHTA B COCAMHCHUH

1.5

1.6

KomnuectBo BemecrBa. Mosb. Moisipas macca. B3anmMocCBsA3b KOJIMYECTBA,
Macchl U YHMCIAa CTPYKTYpHBIX €IMHHUII BellecTBa. Pacdyé€rbl mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

@u3nuecKrue U XMMHUYECKHE SIBICHUSA. XMMHUUYECKAsl peakus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BellecTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccupukanusa XuMHYECKHX  peakuud  (COEAMHEHHUS, Pa3JIoKEHHs,

3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYyAOW, C
MpaBUIaMu paboTHI B TJabOpaTOpun U npuéMamu oOparieHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, H3YYeHHE M ONHucaHue (U3MUECKUX CBOMCTB 00pa3iioB
HEOPraHWYECKHX BEIICCTB, HaOmrofcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPEHHE CBEYM, NPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HAONIOJIEHHE U OIHCaHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pas3IoKeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa Mmeau(1l) mpu HarpeBanuu, B3auMOIEICTBHE JKejle3a C pacCTBOPOM




coymm meau(Il), m3ydenne cnoco0oB paszieseHus: cMecei (C TOMOIIBIO MarHuTa,
¢uIbTpOBaHMe, BHIMAPUBAHKUE, AUCTHWILUIAIMS, XpoMaTorpadus), MpoBeacHHE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE | OIHMCAaHUE pPEe3y/IbTaToB
MIPOBE/ICHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI MacChl, CO3/1aHUE

MoeIIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mMpupoje, PU3NIeCKue U XUMHYSCKHE
cBoricTBa (peakiuu ropenus). Okcunbl. [IpuMenenne kucimopoaa. CriocoOs
MOJIy4eHUsI KHUCIOpOoAa B J1a0opaTopuu M TMPOMBINUIEHHOCTH. Kpyroopor

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3(h(PekT XUMUYECKOW peaKIh, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHUe

BO3yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, Ppa3spymieHue 030HOBOI'O CJI0A

2.3

24

2.5

Bozmopox — anement u npocroe BeiecTBo. HaxoxeHne Bogopoaa B Mpupo/e,
bu3uyecKue M XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOOBI IONYYCHUS.

Kucnors! u conun
MossipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pactBoputens. PacTBOpHI.
HaceliieHHble ¥ HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NPUPOAE M B KU3HU uenoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHHE MpUPOAHbIX BoA. OxpaHa U OYHMCTKa

MMPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranmueckux coeanHeHuil. Okcuasl. Knaccugukanums
OKCHJIOB: coJjieoOpa3ylomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasytone. HomeHnknaTypa okcuaoB. @u3nUecKue M XUMHYECKUE

CBOICTBa OKCHAOB. [loryueHne okcuoB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTtypa ocHoBanuii. du3nueckrue 1 XMMHUECKHE CBOWCTBA

ocHoBaHu. [loryyenre ocHOBaHMM
Kucnotel. Knaccudpukanus kucnor. Homenkiarypa kuciot. Ousnueckue u
XUMHUYECKHe cBoMcTBa kucinoT. Pag aktuBHocTH MeTtayuioB H.H. Bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenkinarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

IToy4yenue conen
I'enernyeckas cBsI3b MEXAY KjacCaMHU HEOPraHUYECKUX COCTUHEHUM

XUMHUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPEACICHUE COJEPIKaHUS
KHCIIOpOJia B BO3JlyXe, MOJIyueHue, coOupaHue, pacro3HaBaHUe U U3yueHUe
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHHSI U ITPEKpaIlieHusi ropeHus (Ioxapa), 03HaKOMJICHHUE C
o0pa3llaMyl OKCHZIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOWpaHue,
pacro3HaBaHHe M W3Y4YE€HHE CBOWCTB BOJOpoAa (rOpeHue), B3auMOJACHCTBHE
BOJIOpOAA c OKCHJIOM meu (1) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHaIOB), HaOMOIeHuE O0pa3loB BEUIECTB KOJUYECTBOM 1 MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OMPEACNEHHON MacCOBOM
JIOJIEH pAcCTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOJbI C METAJLIAMH
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHHEe OOpPa3I[0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPACKH WHJIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, nzyuenue B3aumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAaKIUi HEUTpaM3aluy, TOJydeHUE
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTajula APYTUM U3
pacTBoOpa COJM, PEUICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 1Mo TeMe «BaxHnenime

KJIaCChl HECOPTaHNYCCKUX COE€TUHEHUI

3.1

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

[lepBble MONBITKM KiIacCUPUKAUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
IpyInax CXOAHBIX 3JIEMEHTOB (ILIEJTOYHBIE U IIEJIOYHO3EMENIbHbIE METallbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. llepmoanyeckas cucremMa XUMHUUYECKUX DJIIEMEHTOB
AW. Menneneea. Koporkonepuoanas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoauueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynnel. @U3HYECKHU CMBICI HOPSAIKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JOYEK AaToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
[Tepuoauueckoit cucremsl .. MenaeneeBa. XapakTepuCTHKa XUMHYECKOTO

3JIEMEHTA MO ero noyoxenuto B Ilepuoanueckon cucreme J1.1. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MennaeneeB — y4€Hblid u

rpaxJaHuH

Xumuueckass cBsa3b. KoBajeHTHass (MOJsipHAsT W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okuciieHus. OKHCIMTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUHN OKCIICPUMCHT: HU3YYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHAA TMHKAa C PacTBOpaMH KHCJIOT H
H_ICJIO‘Ieﬁ, IMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (fropeHue, peakliuu pas3iokKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuUuecKkas peaKknusi. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. Menneneera. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJbLMS U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBSA3U. THIBI KPUCTAITUMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKkn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BeEHIeCTB (MEXIyHapoJHAas U TpUBHATbHAs). XUMHUYECKUE
CBOICTBa BEIIECTB, OTHOCSUIUXCSA K Pa3JIMYHBIM KJacCaM HEOPraHWYECKUX

COCHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB




1.3

Krnaccudukarmss XumMudecknx peaknuii mo pa3audHbIM IpU3HAaKaM (TI0 YHCITy
U COCTaBY Y4YacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
MU3MEHEHHIO CTENECHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 Y4YaCTMIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

1.4

1.5

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbI, BIUSIONIME HAa CKOPOCTh XUMHUYECKOW pEakiuu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, aHoHBl. MeXaHu3M JUCCOLMAH BEILIECTB C Pa3IMYHbIMU BUIaMU
XuUMHUecKol cBsa3u. CreneHs guccoruanui. CUiabHbIE U ca0bIe QIEKTPOIUTHL.
Peakiiun monHoro oomMeHa. Y cioBus MpOTEKaHUSI peaKMidi HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE PCaKluu Ha HOHBI. ITonsTue o TuapoJIn3eC coJieit

1.7

XVUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPHUCTaUINYECKUX
PELIETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpaduta u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJAa HATPHUs); UCCIEOBAaHHE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB, Ipoliecca
JUCCOLIMALIMU  KHUCIIOT, MIeoded U coneil (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
pOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHKe OCa/IKa, BbIJICIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX Peakluil (ropeHne, peakliuu pa3IoKeHHs, COSJUHEHNU);
pacro3HaBaHHE€ HEOPraHWMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

O6IJ_[8JI XAapPaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBAa Ha MPUMEpPE XJIopa
(B3auMOJEHCTBHE C METaUIaMH, HEMETAJUIaMH, IIeJouaMu). XIJIOPOBOAOPO.
ConsiHast KMCJIOTa, XMMHYECKHE CBOWCTBA, IMOJNY4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTereHn okuciaeHus. CTpoeHue u pusndeckne CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpPONHBIE MoOIUDUKALNUU
KHCII0pOoJia U cepbl. XUMHUUECKHUE CBOMCTBA cepbl. CepoBOIOPOA, CTPOEHUE,
buznueckue U XxuMmuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUUYECKUE CBONCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIOT U creruduieckue). XUMUIECKUe
peaxkiuy, JeKalle B OCHOBE IMPOMBIIIJIEHHOTO CI1oco0a MOJIyYeHUsl CEpHOU
kucioThl. [Ipumenenne. Conu CepHOW KHUCIOTHI, KAUECTBEHHAsl peaklUsl Ha
cynbhar-uoH. HaxoxaeHnue cepbl u €€ COeTMHCHUN B MPUPOJC. XUMUIECKOES
3arpsi3HEHNE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CEPhI (KUCIOTHBIC AOMXKIM,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoje, Gu3nuecKue U XUMUIecKrue cBoiicTBa. KpyroBopoT a3ora B mpupoe.
AMMHak, ero (QusMueckue W XUMHUYECKHE CBOMCTBa, TMOJIyde€HHE U
npumenenne. Coin aMMOHHMS, UX (PU3MUECKME W XMMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMsI. A30THasI KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUUecKrue cBoicTBa (001IMe KaK IpecTaBuTes
Kjacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coyei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yI00peHHil. XUMHUYECKOe 3arpsi3HEHHe
OKpYXKaroIleH Cpelpl COEINHEHUSAMH a30Ta (KUCIOTHBIE 10K/, 3arpsA3HEHNE

BO3/yXa, T0YBbI U BOJJOEMOB)

docdop, amnorponHsie MogupuKau pochopa, Gpuzndeckue 1 XUMHIECKHE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonb3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEeHU
O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmnbl. OCOOEHHOCTH CTPOCHHUS

aTOMOB, XAapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOITHBIC

MoauUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, (QU3HUUYECKHE U XUMUUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriepona B npupoze. Okcubl yriaeposa,
uX (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JACUCTBUE HA >KUBBIE OPraHU3MBL,
MOJIy4Y€HHUE U IPUMEHEHHUE. DKOJIOTUYECKUe MPoOIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 1i1006ambHOTO TOTEIUICHHUS KJIMMATA; MAPHUKOBBIN
sddekr. YrompHas KUcCIOTa W €€ conu, uX (pu3MUeckue W XUMHYECKUE
CBOIICTBA, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuust Ha kapOoHat-
noHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STWJICH, aleTWIEH, 3TaHOJ, IJHULEPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornuecku
BO)XHBIX BEIECTBAX: XHUpax, OeJKax, yrJieBoJax — U UX POJIM B KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COeIMHEHUN

2.7

Kpemuuii, ero Qu3nueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npuMmenenne. CoemuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcune kpeMausi(IV) u kpemuueBoi kuciore. CHIMKATHI, UX HCIOJIb30BAHHE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BaKHEHIHEe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, kene300eToH. [IpoGiembl
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIBHBIX MATEPUAIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3ll0B HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPUI-
MOHBI W HaONIOeHHE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakaroliue
¢u3nyecKre 1 XMMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHUAIOB); O3HAKOMJIEHHE C O0pa3lamMH XJIOpPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCMOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyTJIMBaHUs caxapa MoJi IeiCTBUEeM KOHLEHTPUPOBAHHOM CEpPHON KUCIIOTHI;
M3Y4YEeHHE XUMHUYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJIeHHE TNpU3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3UYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEIMHEHUN (BO3MOXHO MCIIOJIB30BAaHME BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochHOpHBIX YIOOpEeHHi; MoMydeHue, COOMpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil Ha MOH

amMmMoHMSIT U (ochaT-MOH U HU3ydyEeHHE TMPU3HAKOB HX IPOTEKaHMUS,




B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HU3yYE€HHUE MOJENIeH KPHUCTAITUYECKUX
pemérok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C TPOIECCOM
a71copOIMK paCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; TMOJydeHHe, COOMpaHue, pacro3HaBaHHE W M3YyYCHHUE CBOWCTB
VIIGKUCIOrO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOOHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ uX COCIUHECHNUA

3.1

OO0mast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUHU
ux nosioxkeHus B llepuogmyeckoi cucreMe xumuyeckux snemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHe MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4ecKas pemeérka. ONEKTPOXUMHUUYECKUN psil

HaHpH)KeHI/Iﬁ MCTaJ1JI0B

3.2
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duznyeckne U XUMHUECKHe CBOicTBa MeTaioB. OO01Iue croco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT
Koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsie MeTaybl: mosnoxkenue B [leproguueckoil cucTeMe XUMHUYECKHX
anemeHnToB /.M. MenneneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B MPUPOJIE.
duznyeckre U XMMHUECKHEe CBOICTBA (Ha mMpuMepe HaTpus U Kanus). OKCUabl
U TUAPOKCHUIABI HATpUAd W KaJvsd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHU

34

[llenoyno3eMenbHBEIE METAIBl MardHuii W KallbIIUM: IIOJIOKCHHE B
[Tepuoanueckoit cucrtemMe xumuueckux d3iemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXJEcHUE B npupone. PU3HYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kainblius. BakHeimue coenuHEeHHs] Kalblus (OKCH],

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
J.W. Menneneea; CTpOo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKAE CBOWCTBA amfoMHHUSA. AMQOTepHBIE CBOHCTBA OKCHIA H

TUIPOKCH]IA ATFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMudeckux 3ineMentos J1.1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa jkene3a. Okcuapl, Tuapokcuanl u conu xenesa(ll) u

skeneza(Ill), ux cocras, CBOMCTBA U MOyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMHi METAJJIOB H CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; W3YYEHHE PE3YJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUS OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKINI HA HOHBI
(MarHmsi, Kaublus, amoMuHMS, nuHKa, kenesa(ll) m xenesa(Ill), memxu(1D);
HaOII0/ICHUE W OTTMCAHKUE TIPOIIECCOB OKPAIIIMBAHUS TUITAMEHH MOHAMH HATPHSI,
Kamuss W Kanblusl  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THMAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BakHelIne MeTaibl

U UX COCIUHCHUA»
XHUMHS U OKpYXarolas cpeaa

HoBbie maTepuansl U TEXHOJOTUHU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMHUs U 3JI0poBbe. bezonacHoe ucnoiab30BaHue BEIIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBas momoIb Npu XUMHUYECKUX OXKOTaxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B pelieHu# 5KOJIOTHYECKUX MPOOIIEeM.
[TpuposHble MCTOYHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKUM IKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTepuaioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MOJINMEPHBIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKH KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPCMCHHBIMH TCXHOJOIMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAHHUE, COJb (CPEHHSs), XUMHUYECKas
peaKkuMs, peakUuu COECOUHEHHS, PEAKIUM PA3JIOKEHMsS, peaKLluu
3aMellleHus], peakui oOMeHa, TermIoBor 3((deKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBas J10JII XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCoBasd OO0JJd HW  TNPOLCHTHAA
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KOHIIEHTPALIMS BELIECTBA B paCTBOPE, SIIPO aTOMA, AJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCTh, CTEMECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOJISpHAs
W HENoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIpHAs), NOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs], pPEaKUMd HOHHOrO oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKUUH,  OKUCIUTENh U
BOCCTAHOBUTEJIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, DJIEKTPOJIU3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MennaeneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMEHHE TMPaBUIBHO HCIIONB30BaTh HM3yYCHHBIC BEIIECTBA U
Marepuasisl (B TOM 4YHMCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII1€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB s  OpraHM3Ma  4YelloOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOILECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

34

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTHUX

y4eOHBIX IPEIMETOB

HaJIM4Yue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUU u YMCHUC

HCII0Jb30BaTh €€ AJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIHWil; OCHOBAaMHU XHUMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHasibHON)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAeNieHUEM DIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOIOB, KU U KaJTbLIU
IIpencraBienne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, AJIeKTPOOTPHUIATETbHOCTD),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAaX M TJIaBHBIX
MOATPYIINAX) U JIEKTPOHHOTO CTPOCHUSI aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenensTh:

g1 BAJICHTHOCTh M CTENEHb OKHCIICHUS] XUMUYECKHUX 3JIEMEHTOB, 3aps]l

' HoHa

g2 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepru3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCJIOPOJ, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHuii,
KaJIbITA, aJTFOMHHHM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,

92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOM, OKCHABI U THUIPOKCHUIBI

metaioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), ceper (IV u VI), cepnmcras, cepHas, a30THCTas, a30THasl,
docdopHasi, yroipHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTepU30BaTh CBOWCTBA BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIHii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 [0 YPAaBHEHUSM XHMHYECKHX PEaKIUi W HAXOAWUTh KOJIHMYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOJTYyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHUe c(hHOpMYIHpOBaTh MPOOJIEeMy H
MPEUIOKUTH IYTH €€ PeIIeHUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM JKU3HU, IPABIJIAMU TIOBEJCHUS B
13 HEeNsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

MNpeaoTBpaAlICHUA UX BPpCIAHOTO BO3ACHUCTBUSI
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13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAaHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
U3ydeHHe Crioco0O0B pa3elieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTo

CBOHCTB

13.4

13.5

MPUTOTOBJIEHUE PACTBOPOB C ONPEAENEHHOM MacCOBOM JoJel
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)}; <<3J'ICKTPOJ'II/ITI/I‘ICCK21$I
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSN,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIbITHSI, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKa3aTeIbCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Moisb. MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBs3b KOIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUUYECKHUE SBJICHHUs. XMMUYECKash PeakUus U €€ IMPU3HAKH.
3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckass cucteMa XUMUYECKHUX SJIIEMEHTOB

J.N. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. llepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMMHYECKUX DJIEMEHTOB

[Tepuonnueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kajius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIUHEHHUHA B
COOTBETCTBHH C TIOJOKEHHEM »3JieMeHTOB B Ilepumoamueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckasi cBsizb. KoBasieHTHass (TOJisApHAsE ¥ HETOJSPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  d3JeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammuueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKkas),
3aBUCUMOCTBb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U BUA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnel u ux

COCIMHCHNSI. Mertamisl ¥ UX COCIUHCHUA

Knaccupukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpa3syrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
Hecoseo0pas3yrone; OCHOBaHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS),
KHCJIOT (KUCIIOpOJICO/IEpKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJZIOPOJa, XJI0pa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlisd, Marausa U KaJblHs, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOaAA, aMMHAKaA

4.5

dusnyeckue ¥ XMMHUYECKUE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Toryaenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, muaka, meau(Il) u

xenesa(Il, III). [Tonyyenne oKCUI0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUJIOB aJIOMHHHUA, Kene3a, IMHKa). [losyueHuMe OCHOBaHUN U
aM(pOTEepHBIX THUIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBOH, YyrodbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucmot

OO6mue XxuMHUIECKre CBOMCTBa cpenHux coiiel. [lomydenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIo ra3a B J'Ia60paTOpI/II/I

4.11

HonyquI/Ie aMMMakKka, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIOCOOBI MOTYYEHUS] METAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3InYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

53

54

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakuu, TEePMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMST M BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OajaHC
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINeKTPoJnuThl. CUIIbHBIC U c1a0bie AMeKTPOIuThl. CTeNeHb TUCCOIaIun
Peakiiuu nonHoro oomena. YclioBUsI MPOTEKAHUS PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyiKaromas cpelia

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOM JKM3HM YeloBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEakUUi B JIabopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYXKaroleil cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenensHas momyctumasi koHueHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTHYECKUX TMpobieM. YcuieHue MapHUKOBOro »sddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIHIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOPAJTIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, HE(Th),

MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavaabHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIMHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YIIeBOAaX — M UX

POJIM B JKM3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopmysaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 10 XUMHUYECKHUM YPaBHEHUSAM
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