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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelbHOM
IIPOrpaMMbl OCHOBHOro oOmiero ooOpa3oBaHus, npexacraBieHHbix B PI'OC OOO,
a TaKXke Ha OCHOBE (QenepanbHOM paboueil MmporpaMMbl BOCIHTAHHMS M C Y4ETOM
KOHIICTIIIMY TpernojiaBaHus y4yeOHOro mpeamera «XHUMHUS» B 00pa30oBaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma o xumuu 1aéT NpeIcTaBiICHUE O LEIX, 00IIel cTpaTeruu ooyueHus,
BOCIIMTaHUSI W  pPa3BUTUA  OOYYAIOIIMXCA  CPEACTBAMU  y4eOHOTO  MpeIMeTa,
yCTaHABIMBAET  00s3aTelbHOE  MPEAMETHOE  COJAEpKaHWEe,  MPeAyCMaTpUBAET
pacnpenesieHue ero 1o KjiaccaM U CTpYKTYPUPOBaHUE MO pa3fenaM U TeMaM MporpaMMbl
0 XUMHH, OINPEHEISCT KOJIMYECTBEHHbIE W KAYECTBEHHBIC XAPAKTEPUCTUKHU
COJIEPKAHUs, PEKOMEHIAYEMYIO IIOCIEIOBATEILHOCTh HU3YUYECHUSI XHUMHUU C YYETOM
MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW OOyYalolUXCs, OMpENeNseT BO3MOXKHOCTH IpeaMeTa
JUIsL peann3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelIbHOU
ImporpaMMbl Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHHWsA, a Takxke TpeOoBaHUM
K pe3yibTaTamM OOy4YeHHUs XMMHUHU Ha YPOBHE IeJeH M3y4EeHHs MPEAMEeTa M OCHOBHBIX
BHUJIOB Yy4€OHO-T103HABATENbHOU JEATEIbHOCTH 00YUYalOIIErocs no OCBOEHUI0 y4eOHOTO
coziep>KaHus.



3HaHWE XHUMHHM CIYXUT OCHOBOM it  (OpMUPOBAHUS  MHUPOBO33PEHUSA
0o0y4aroIIerocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO POJb
UrparoT (GOpMHpPYyEMbIE XHUMHUEH TMPEJACTABICHUS O B3aUMOIIPEBPAIICHHUSIX HSHEPTUH
U 00 DBOJIONMH BEUIECTB B TPHPOJAE, O MyTSIX PEIICHHUS TIO0AThHBIX MPoOdIeM
YCTOMYMBOI'O PA3BUTHS YEJIIOBEUECTBA — CBHIPEBOW, JHEPreTHUYECKOM, IHILEBON
1 SKOJIOTMYECKOI 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3yuyenune xumun:

CIIOCOOCTBYET peau3aiii BO3MOXKHOCTEH Il caMOpa3BUTHUS U (HOPMHUPOBAHUS
KYJIbTYPBI IMYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEM
OOy4JarIINXcs, HaBBIKOB  HMX  CaMOCTOSTENbHOM  y4eOHON  JesITeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX W HCCIENOBATEIbCKMX  yYMEHHM,  HEOOXOAMMBIX  Kak
B INOBCEJIHEBHOM KU3HU, TaK U B IPO(HECCUOHATBHOMN AEATEIbHOCTH;

3HAKOMUT CO CIIeU(PUKON HAYyUHOT'O MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI 1IEJTIOCTHOTO
B3MUIsiIa HA €IWHCTBO NPHUPOJLI W YEIOBEKA, SBISIETCS OTBETCTBEHHBIM HTaIlloM
B (h)OpPMHUPOBAHUU €CTECTBEHHOHAYYHOW IPAMOTHOCTH O0YYarOIINXCS;

croco0cTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUSI K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 0Opa3zoBaHue
00ydJarommxcs.

JlanHbie HampaBiieHWs B OOYYCHHH XWMHH OOECIEUMBAIOTCS CHEIU(UKOMN
coJiep KaHus yueOHOTO TIPEIMETa, KOTOPBIN SBIISIETCS TIEAarOormueckKy aIanTHPOBAHHBIM
OTpa)KeHHEM 0a30BOM HAYKH XMMUU HA ONMPEACIEHHOM dTane €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMbl MEPBOHAYAJIBHBIX IMOHSITHH XUMUHM, OCHOB
HEOPraHNUYECKON XMMHHM U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBIX MOHSATUNA OPraHUYECKOU
XUMUHU.

CtpykTypa coaepkaHusi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 MoJxo0/1a K e€ nzyuenuto. Coaep:kaHue CKIIabIBACTCS U3 CUCTEMbI TOHSATHIMA
0 XMMHUYECKOM JJIEMEHTE U BEUIECTBE M CUCTEMbI MOHATHUH O XUMHUYECKOU pEaKIUU.
OG6e 5TH cUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl MO MPHUHIMIY MOCIEA0BATEIHLHOIO
Pa3BUTHA 3HAHU HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepuognueckoro 3akona JI.M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

Y4E€HHSI O CTPOCHHUH aToMa U XUMUYECKOU CBSI3H;

MPEICTaBICHUN 00 IIEKTPOIUTHIECKON TUCCOIUAIIUY BEIIECTB B pACTBOPAX.
TeopeTnueckne 3HaHUSI PAaCCMATPUBAIOTCS HA OCHOBE SMIIUPUUYECKHU MOTYYEHHBIX U

OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCs IMMOCICAOBATCIIBHO OT OJHOI'O YPOBHA K APYIOMY,
BBITTIOJIHAA q)yHKHI/II/I OOBSICHEHUS U IMPOTrHO3UPOBAHUA CBOﬁCTB, CTpOCHUA U
BO3MOXXHOCTEH IMPAKTUYICCKOI'O IMPUMCHCHHA U ITOJTYUCHUA N3YTIACMbIX BCIIICCTB.



OcBoeHue nporpaMMbl M0 XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO MPE/ICTABIICHUS
O XHMHUYECKOW COCTABJISIOMIEW HAy4YHOM KAapTHHBI MHpPA B JIOTMKE €€ CHUCTEMHOU
MIPUPO/IbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B HAYyKE.
N3yyenne XuMuu NPOUCXOAUT C MPUBJICUEHUEM 3HAHUM U3 paHee U3yYEHHBIX YUYEOHBIX
npeameroB: «Okpysxatouuit Mupy, «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiacey.

[Ipy M3y4eHUH XUMHUU MPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOU
HayKM Kak O0OJaCTM COBPEMEHHOTO €CTECTBO3HAHMS, NPAaKTHUUECKOH JesATElIbHOCTH
YelloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOro
MpeaMeTa COCTOMT B (POPMUPOBAHUM CUCTEMbl XMMHYECKUX 3HAHUM — BAKHEUIIIUX
(akToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IMOJOKEHUM, NOCTYMHBIX OOOOIICHMI
MHUPOBO33PEHUYECKOr0 XapaKTepa, s3blka HAayKd, B NMPUOOIICHUH K HAyYHBIM METOJaM
MO3HAHUA TPU U3YYEHUM BEUIECTB M XUMHYECKUX peakiuil, B (HOpMHUPOBAHUU
Y pPa3BUTHM ITO3HABATENbHBIX YMEHUN W MX NPUMEHEHHH B y4eOHO-IIO3HABATEIbHOMI
U y4eOHO-UCCIIEeIOBATENbCKON  JIEATETbHOCTH, OCBOCHHHM TpaBUi 0€30MacHOro
oOpallleHMs C BEIIECTBAMU B ITOBCEAHEBHOM KU3HU.

[Ipu wm3yyeHUM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUSI BaKHOE
3HaYEHUE MPUOOPENIN TaKue 1eIH, KaK:

dbopmMupoBaHue UHTEIIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIbHOMY TMPUHATHIO PELICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

HAIpPaBJIEHHOCTh OOYYEHHMsS Ha CHUCTEMaTUYeCKOe MPUOOIIeHHE O0ydarouuxcs
K CaMOCTOSITEJIbHOIN IO3HABATEbHOM JIE€ATEIbHOCTH, HAyYHBIM METOJaM I1O3HAHMS,
(bopMHPYIOITUM MOTUBALIUIO M PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

oOecriedyeHue yCIoBUH, CIIOCOOCTBYIOMINX MPUOOPETECHUIO 00YJArOIMMUCS OTIBITa
pa3HOOOpa3HOM JIESITENIbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINI ), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE JI PAa3IMYHbIX BUOB
NEeSTENbHOCTH;

dbopmupoBanue o01Ie GYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHHSI OKPY>KAIOLIEr0 MUPa, UCIOIb3Ys
3HaHUSI U ONBIT, MOJYYECHHbIC MPU WU3YUYECHUH XUMHH, MPUMEHSATH UX MPU PEIICHUU
npo6JieM B OBCEIHEBHOM JKU3HU U TPYIOBOMN AESITEITbHOCTH;

dbopMupoBaHue y O0O0Yy4alOIIMXCS TYMaHUCTUYECKUX OTHOUIEHUH, MOHUMAaHUSA
[EHHOCTH XUMHYECKHX 3HAHWA A7 BBIPAOOTKH HKOJIOTMYECKH IIEeIeCO00pa3HOTo
MOBEACHUS B OBITY U TPYJAOBOU ACATENBHOCTU B LIENAX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpYKaroIeH MPUPOJHON CPENbI,

pa3BUTHE MOTHUBAIlMM K  OOY4YEHHIO, CIHOCOOHOCTEH K  CaMOKOHTPOIIIO
¥ CAMOBOCIHTAHUIO Ha OCHOBE YCBOEHHUS O0IIEUET0BEUECKUX [ICHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY PO Ui U HANPABICHHOCTH JabHEHIIIEro 00y4eHHUS.

OO6miee 4yMCIO0 YacOB, PEKOMEHIOBAHHBIX I W3ydeHus xumuu, — 136 dacos:
B 8 kimacce — 68 yacoB (2 yaca B Hezenmo), B 9 kimacce — 68 yacos (2 yaca B Hezei0).






COAEPKAHUE OBYUYEHUASA

8 KJIACC

IlepBoHayaIbHbIE XUMHUYECKUE TOHSATHS

[Ipeamer xumun. Poib XMMUM B )KM3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tenma u
BemecTBa. Ousznueckre CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsAHUE BemecTB. [lonaTue
0 MeToAax MO3HaHWS B XWMUU. YucThle BemecTBa W cMmecH. CHocoOBl pasnieicHus
cMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE AIeMEHThl. CUMBOJIBI XUMUUYECKHX JIEMEHTOB.
IIpocThie U CoXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumunueckast ¢opmysa. BaleHTHOCTH aTOMOB XUMHMUYECKHUX JJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BellecTB. OTHocuTEabHAasE aTroMHas wmacca. OTHOCHTENILHas
MOJIEKYJIsIpHas Macca. MaccoBasi oJIsl XUMHUYECKOr0 JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. Moisipaas Mmacca. B3anuMocCBs3b KOJIMYECTBA, MACCHI
M 4YuClIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmyliaMm XUMHUYECKUX
COCIUHCHMH.

OU3NYECKNE U XUMUYECKHE SIBJICHUA. XUMHUUECKAsl peaKkus U €€ NpU3HaKHU. 3aKOH
COXpaHEHUs] MacChl BEMIECTB. XUMUUecKkne ypaBHeHHs. Kiaccuukamms XuUMUIECKUX
peaxuuii (COeNMHEeHHUS, Pa3JIOKEHUs, 3aMEIeHuUsI, OOMEHA).

Xumuueckuu IKCnepuUMeHm:

3HAaKOMCTBO C XHMHUYECKOM MOCYJOH, MpaBWiaMH paboThl B jabopaTropuu U
npuéMaMu oOpaieHus: ¢ JabopaTOpHBIM O00OpYIOBaHHEM, HW3YYEHHE M OIHCAHWE
(Gu3HYEeCKUX CBOMCTB 00pa3IlOB HEOPTAHMUYECKUX BEIECTB, HAOIOJCHUE (DU3UIECKUX
(mnaBieHWE BOCKA, TasHHE JIb/Ia, pacCTHUpPaHKE caxapa B CTYIKE, KUIICHHWE U KOHCHCAIIHS
BOIbI) M XHMHYECKHX (TOpEHHE CBEYH, MPOKATUBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCJIOTOW) SIBIEHMH, HAOJIOJEHHE W OINKCAaHUE IMPU3HAKOB
IIPOTEKAHUSI XUMUYECKHX peaklUHil (pas3okeHue caxapa, B3aUMOJIECHCTBHE CEPHOU
KUCIIOTBI C XJIopuaoM Oapusi, paznoxenue rugpokcuna meau (1) mpu HarpeBanwmw,
B3auUMOJIeCTBHE Xkele3a ¢ pacTBopoM conu menu (II), uzydyenre cnocoOoB pazaeneHus
cMecel (Cc MOMOIIBIO MarHura, (UIbTpPOBaHUE, BbIIAPUBAHUE, JUCTHIUISALMS,
xpomarorpadusi), TPOBEACHUE OYUCTKH MOBAPCHHON COJH, HAONIOJCHHWE U OINHCAaHUE
pe3yJbTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXpPAaHEHWs] Macchl,
CO3J1aHuE MOJIENIel MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Bakueiimme npeacTaBUuTE M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopo — 3JieMEHT ¥ pOCTOE BEMIECTBO.
Haxoxnenue kucimopona B mpupojie, GU3HUECKUE U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunpl. Ilpumenenue xwuciopoga. CrnocoObl MONTYYEHHUS KHUCIOPOAA
B Jlaboparopu M TpOMbIIUIEHHOCTH. KpyroBopor kwucimopoga B mpupone. O30H —
AJUTOTPOIHAs MOAU(PUKALIMS KUCITOPOAA.



TeroBoit 3(pPexT XMMHUYECKON peakiu, TEPMOXUMHUYECKHUE YPAaBHEHHUS, DK30-
U DJHJIOTEPMHYECKME peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE BO3/AyXa,
YCUJIEHHE MapHUKOBOI0 3(dexTa, pazpylieHue 030HOBOr'O CIOSL.

Bonmopon — snemeHT M mpocroe BemecTtBo. Haxoxzaenue Bomopona B IpPUPOXE,
¢bu3nyueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moiayyeHus. Kuciorel u
COJIN.

MonspHblit 006EM ra3oB. Pacuérsl Mo XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Bona kak pactsopurens. PactBopbl. HacsllieHHbIE U
HEHACBILIECHHbBIE pacTBOPBI. PacTBOprMOCTh BemecTB B BoAe. MaccoBas 1011 BelecTBa
B pacTBOpe. XUMHUECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B mpupoae u
B J)KU3HM 4esoBeka. KpyroBopoT Bobl B ipupojie. 3arps3HeHHe NPUPOAHBIX BoA. OxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHeHuil. Oxkcuanl.  Kitaccudukanus
OKCHUJIOB: coJjieobpasyrolue (ocHOBHBIE, KHUCJIOTHBIE, amdorepHbIe) U
HeconeoOpaszywonue. HoMenknatypa okcujoB. Pu3nMYecKre U XUMUUYECKHE CBOICTBA
okcua0B. [lonyueHne OKCHUIOB.

OcHoBanus. Knaccudukanusi OCHOBaHM: ETOYM U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenkiarypa ocHoBaHui. @Pu3MyeCKME€ W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[TonyyeHnne ocHOBaHHUI.

Kucnorsl. Knaccuduxanus kucnor. Homenkmarypa kucinor. duszuyeckue u
XUMHYECKUE CBOMCTBA KUCHOT. Py aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conmu. Homenknatypa coseil. @Pu3NUecKHe M XHMHYECKHE CBOWMCTBA COJEH.
ITonyuenue conen.

I'eneTnyeckas CBA3b MEXY KIIaCCaMHU HEOPTaHUYECKUX COCAUHECHUMN.

Xumuueckuii skcnepumenm:

KaueCTBEHHOE OIPEICIICHUE COAEPKaHUsd KHUCIOpPOoJa B BO3JyX€, MOJIy4YEHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWMCTB KHUCIOpOJa, HaOIIOJEeHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHUS BOZHHMKHOBEHUSI M MPEKPAILCHUS
ropeHusi (mokapa), O3HaAKOMJICHHE C O00pa3laMu OKCHIOB M OIMCAHHME WX CBOICTB,
NOJIy4eHHe, coOMpaHue, pacro3HaBaHWE M W3Y4Y€HHE CBOMCTB BOAOpoJa (ropeHue),
B3amMozeciictBue Bomopoma ¢ okcumoM wMeaw (1)  (BO3MOXHO HCIIONB30BaHME
BUJIEOMATEpUasIoB), HaO0IeHHEe 00pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJib, UCCIIEIOBaHKE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MIPUTOTOBIICHHE
PacTBOPOB C ONPEAEIEHHON MACCOBOM J0JIEM paCTBOPEHHOTO BELIECTBA, B3aUMOIECHCTBUE
BOAbl C MeTajulaMu (HaATpueM M KajiblueM) (BO3MOXHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB), HCCIIEOBAaHHE OOPa3I[OB HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIO/ICHUE N3MEHEHUST OKPACKH HHIUKATOPOB B PACTBOPAX KHUCIIOT U IIETI0YEH,
u3ydeHue B3ammozeicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI, KHCIOT
C METAJUIaMH, PEaKUUi HEUTpalv3aluy, MOJTYyYEHUE HEPACTBOPUMBIX OCHOBAHUM,



BBITECHEHHUE OJJHOTO METAJIJIA IPYTUM U3 PACTBOPA COJIH, PELIEHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHennme Kiraccbl HEOPTaHNYECKUX COESIUHEHHI.

Ilepnoanuecknii 3akoH u Ilepmoamyeckasi cucreMa XHMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aToMoB. XuMuuyeckasi CBA3b. OKHCIHTEIBLHO-
BOCCTAHOBUTE/IbHbIC PEaKINH

[lepBbie MOMBITKHA KiIacCU(UKAIIMA XUMUYECKUX 31eMeHTOB. [loHsATHE O Tpymnmax
CXOIHBIX AJIEMEHTOB (IIEJIOYHBIEC U HIEIIOYHO3EMENbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHHIE
rassl). DJEMEHThI, KOTOpbIe 00pa3zyIoT aM(pOTEepHbIE OKCHUJIBI U TUAPOKCHUIBI.

[lepnognueckuii 3akoH. llepumomunueckas cucTeMa XHMHYECKHX  DJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jiiuHHOonepuoaHas ¢opmsel [leproamaeckoit
cucTteMbl xuMudeckux 3semeHToB .M. Menneneesa. [lepuoasl u rpynnel. @u3ndecKkui
CMBICJI IIOPSIKOBOI0 HOMEPA, HOMEPOB IEPUO/IA U IPYIIILI IJIEMEHTA.

Crpoenne aromoB. CocTtaB atoMHbIX snep. M3orombl. OnektpoHbl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XMMHUECKUX 3JIeMEeHTOB llepromudeckoit
cucrembl JI.MI. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO DJJIEMEHTA II0 €ro
nosiokenmto B [lepuonnueckon cucreme [[.M. Menneneesa.

3aKOHOMEpPHOCTM HW3MEHEHHMS paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUINYECKUX U HEMETANTMYECKUX CBOMCTB I10 TPYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ileproguueckoil cUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHUS HAyKu U NpakTUKU. .M. MenneneeB — yu€Hbli U rpakK1aHUH.

Xumuueckass  cBsA3b. KoBaseHTHass (monsipHass M HENOJSpHAs)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okuciieHus. OKHCIUTEIBbHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJIEHUS U BOCCTAHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIN.

Xumuueckui skcnepumenm:

U3y4eHrue o0pa3lioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
THAPOKCHIA IIMHKA C pacTBOpaMHU KHUCJIOT U IIeJo4Yed, MPOBEJICHHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX peaKIuid (TOpeHue,
PeaKIUM Pa3yIoKEHUs, COSTUHEHNS ).

Meoscnpeomemmnule ceazu

Peanuzammsi MeXNpeaMETHBIX CBS3€d NpU HW3YyYEHWH XHMHM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHOHAYUHBIX MMOHATHM, TaK
W TIOHSATHM, SBJISIONMXCS CHUCTEMHBIMH JUIS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOuue ecTeCTBEHHOHAYUYHbIC TTOHSATUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJ U3, CHHTE3, KIacCUpUKAIUi, TIEePUOJUIHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: mMarepus, aTtoM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIIBI,
PaAMOAaKTHBHOCTh, MOJIEKYJA, DJICKTPUICCKUIN 3apsij], BEMIECTBO, TENO, 00BEM,



arperaTHoe COCTOSTHUE BEIECTBa, ra3, (U3MYECKUE BEIUYMHBI, SAUHUIBI H3MEPCHUS,
KOCMOC, TJIaHETHI, 3BE3/1b1, COJHILE.

buonorus: horocunTes, nbixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTIOPOJIbI, TTOJIE3HBIC
MCKOIIaeMbI€, TOITUBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakuus

[lepunonnueckuin 3akoH. llepuomnueckas cucreMa  XUMHUYECKHX  DJIEMEHTOB
J.N. Menneneera. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KaJUs, KaJIbLUS U UX COCAUHEHUM
B COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB B [lepnoanyueckoi cucteMe U CTPOEHUEM UX
aTOMOB.

Ctpoenue BemecTa: BUAbl XUMUYECKON CBS3U. THUIBI KPUCTANTUUECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEUIECTBA OT THMNA KPHUCTAUIMYECKONM pEIETKM U BUJA
XUMUYECKOU CBS3H.

Knaccudukanms u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCTMHEHUM,
TEHETHYECKAS CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudpukanus  XMMHYECKUX ~ peaklMil MO  pa3iMuyHbIM  MpHU3HAKaAM
(o yKcay ¥ COCTaBY YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY d(PdeKTy,
M0 W3MEHCHUIO CTENEHEW OKHCICHUS XUMHUYECKHX DJIEMEHTOB, IO OOpaTHUMOCTH,
M0 YYacTHUIO KaTaiu3aTopa). JK30- M SHJIOTEPMUUYECKHE PEAKIIUH, TEPMOXHUMHUYECKUE
YpaBHEHUS.

[TonsitTue o0 cKOpocTH XuUMHUYecKoW peakiuu. [loHsTne 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHSTHE O TOMOIE€HHBIX M TE€TEPOrE€HHBIX
peakuusix. I[lonsitue o  karanusze. [loHsTME O  XMMHYECKOM  PaBHOBECHH.
@DaKTOpbl, BIUAIONIAE HA CKOPOCTh XUMUYECKON PEAKIIUM U TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, ANEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBIeHHE YPaBHEHHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIIHHBIX PEAKIINI C HCIIOIH30BAHUEM METO/a SJIEKTPOHHOTO OanaHca.

Teopust DJIEKTPOIUTHUECKON AUCCOLMALMH. OJNEKTPOJMUTBI U HEIIEKTPOJIUTBHI.
Katnonsl, anHnoHbl. MexaHW3M JUCCOLMALMM BEHIECTB C PA3JIUYHBIMUA BHAAMU
xumudeckon cBsizu. Crenenn gucconuanuu. CUiibHbIC U CIa0bIE SJIEKTPOIUTHI.

Peakiun monHoro obmeHa. YcloBUs MPOTEKaHUS pPeEaklUid HOHHOTO OOMeEHa,
MIOJIHBIE Y COKpAIIEHHBIE NOHHBIE YpaBHEHUs peakinil. CBoMCTBA KUCIOT, OCHOBAHUH U
CoJieil B CBETE MPEJCTABICHUH OO0 AIIEKTPOIUTHYECKOW aucconuanuu. KauecTBeHHbIE
peakuuu Ha UOHBL. [loHSITHE O TUAPONIN3E COMEN.
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Xumuueckuii Skcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK  HEOPTaHUYECKHX
BEIICCTB — METAJUIOB U HEMETAJIOB (rpaduTa M ajiMasa), CJIOXKHBIX BEIISCTB (XJIopuaa
HATPU), UCCIICOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT BO3ACHCTBUS
pasIuYHBIX (DAKTOPOB, HCCIACAOBAHHME SJICKTPOIPOBOJHOCTH PACTBOPOB BEINECTB,
mpoliecca TUCCOIMAIN KUCIIOT, MIEIOYeH M colield (BO3MOYKHO HCIOJIb30BAaHUE BHJICO
MaTepHralioB), IPOBEJACHNE OIBITOB, MUTIOCTPUPYIONIUX MIPU3HAKH MPOTEKAHUS peaKIui
HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTFOCTPUPYIONTUX MPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakIuil (rOpeHwHe,
pEaKIUM PA3JIOKEHUS, COCAMHCHUS), pACTO3HABAaHWE HEOPTaHMYCCKUX BEIICCTB
C TIOMOIIIbIO KaY€CTBEHHBIX PEaKIINi Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.

Hemertanibl u uxX coequHeHnst

O6m1as xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEePHBIC
creneHu okucienus. CtpoeHue u Gpu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB.
XHUMHUYECKHE CBOMCTBa Ha IMpuUMepe XJjopa (B3aMMOJEHCTBHE C MeETajUlaMH,
HeMeTaulaMH, 1ienoyamu). XiopoBogopoa. CossiHas KUCIIOTa, XMMUYECKUE CBOICTBA,
MOJIy4eHHUE, IpUMEHeHHe. J(elicTBHE XJIopa M XJIOPOBOAOPOJa Ha OPraHM3M YEIOBEKa.

Baxxnenme Xja0puapl 1 UX HAXO0XKJICHUE B IIPUPOJIE.
O6mas xapakrepuctuka 3nemMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CcTeneHu okuciaeHus. CTpoeHue M (PU3NUYECKUE CBOMCTBA MPOCTHIX
BEIECTB — KUCIOPOAA U cepbl. AJNIOTPONHBIE MOAU(PUKALIMKM KUCIOPOJA U CEPHI.
Xumuueckue cBorictBa cepbl. CepoBOIOPO, CTPOCHUE, PUINUECKUE U XUMUUECKHE
cBoiicTBa. OKCHJIBI cepbl KaK MPECTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0OIIME Kak MpenCcTaBUTENs Kjacca KUCIOT U
cnenuuyeckne). XMMUYECKUE PEaKLUH, JIekKAIINe B OCHOBE MPOMBILUIEHHOTO crioco0a
NoJIydeHus: cepHoil kucioThl. [IpumeHenue cepHoit kucioThl. Cojid CEpHOU KUCIOTHI,
KaueCTBEHHas peakiusi Ha cyinbdaT-uoH. HaxoxnaeHue cepbl W €€ COeIUHEHUN
B NpupoJe. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU CEPBI
(KUCIOTHBIE T0XIH, 3arpsI3HEHUE BO3AyXa U BOJIOEMOB), CIOCOOBI €ro MPe0TBPAILICHUS.
OO6mias xapakrepucTuka 31eMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUS. A30T, paclpoCTpaHEeHUE B Ipupojie, Gru3nueckue u
XUMHUYECKue cBorcTBa. KpyroBopor azora B mpupoje. AMMHak, ero (pusMveckue u
XMMHUYECKHE CBOMCTBA, NMoJlyueHne M npuMmeHenue. Conu aMMOHUS, UX (QU3NYECKUE
U XMMHYECKHE CBOMCTBA, NpruMeHeHue. KauecTBeHHas peakiivsi HA HOHbI aMMOHHSL.
A3oTHas KucioTa, €€ mnonydyeHue, Gu3nuecKue U XMMHUYECKHe CBOMCTBa (00lIue Kak
Npe/ICTaBUTENs KJlacca KUCIIOT U crnenuduueckue). Mcnoab30BaHre HUTPATOB U COJIEH
aMMOHHUSI B KayeCTBE MUHEpaJIbHBIX ynoOpeHuil. XUMHUECKOe 3arpsi3HeHue
OKpYXalollel cpelbl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE AOXKIH, 3arpsA3HEHUE BO3/yXa,
oYBBI U BOJI0éMOB). Docdop, amroTporHsie Moaudukanuu dochopa, pusnyeckue u
xumudeckue cBoiictBa. Oxcuna docdopa (V) u docdopHas kucinora, PuU3UIECKUC

11



U XUMHUYECKHE CBOWCTBa, mnonydyeHue. lcnonb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00OPEHUH.

O6mas xapakrepuctuka 3neMeHToB [V A-rpynmnsl. OcOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTEpHbIE CTETMEHW  OKHUCICHHA. YTJIEPOHA, aUIOTPOIHBIE  MOAUDUKAINH,
pacnpocTpaHeHue B Mpupone, (U3MUeCKHe U XUMHUYECKHE CBOWMCTBa. AcopOius.
KpyroBopot yrinepona B mpupoge. OKcuabl yriepona, ux (u3ndecKue U XUMUIECKHe
CBOMCTBA, JICHCTBUE HA KUBbIE OPraHU3MBbI, TIOJIYYCHHE U IPUMEHEHUE. JKOJIOTUUECKUE
poOJieMbl, CBsI3aHHbIE C OKcUIOoM yriepoaa (IV), rumnoresa ri1006aibHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3(PdekT. YroipHas KUCIoTa U €€ COolM, UX (u3ndyeckue u
XUMHUYECKHE CBOMCTBA, MOIYYeHUE U puMeHeHre. KauecTBeHHas peakuusi Ha KapOoHat-
noHbl. Vcnons3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEITHCKOM
XO35IMCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COEIUHEHHUAX
yriaepoja (MeTaH, 3TaH, STHIEH, aleTUJICH, STaHOJ, TJIMIEPUH, YKCYCHasl KHUCIIOTA).
[IpupoaHbIe HICTOYHUKH YTIIEBOJOPOAOB (Yroib, IPUPOAHBINA a3, HEPTH), MPOTYKTHI UX
nepepadboTku (OCH3UH), UX POJIb B OBITY M MPOMBINIUIEHHOCTH. [ToHsSTHE 0 OMOIOrHYeCKH
BaXHBIX BEILECTBAX: JKHpaX, Oelkax, yriieBoJaX — M WX POJIM B KU3HU UYEJIOBEKa.
MatepualibHOE €AMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

KpemHuuii, ero ¢pusndeckue U XMMHYECKHE CBOMCTBA, MOJYYEHUE U MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O0uue npeacrasieHust 006 okcunae kpemuus (IV) u
KpeMHHeBOW kucnote. CHIMKAThl, UX WCIOIB30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxnelimue cTpouTenpHble MaTepHallbl:  KepaMuKa, CTEeKJIO, IIEeMEHT, OETOH,
xene300eroH. [IpobseMbl 0€30MacHOr0 HKCIOJIb30BAHUS CTPOUTEIBHBIX MaTepHalIOB
B IIOBCEITHEBHOU JKU3HMU.

Xumuueckuu 5KCnepumMenm:

U3y4eHHE O0O0pa3l0B HEOPraHMYECKUX BEIECTB, CBONCTB COJSHOM KHCIIOTHI,
MPOBEICHUE KAUYE€CTBEHHBIX PEAKIUN Ha XJIOPUI-HUOHBI M HAOIIOJEHHE MPU3HAKOB MX
MIPOTEKAHMUSI, OMBITHI, OTpaXKarIue GU3NIECKUE U XUMUYECKUE CBOMCTBA TrajJOr€HOB U
WX COCIMHEHMH (BO3MOXKHO WCIIOJIb30BAHUE BHUEOMATEPUATIOB), O3HAKOMJICHUE
c oOpasuamu XJOpuaoB (TaJOr€HHUJIOB), O3HAKOMJIEHHME C oOpaslamMu cepbl U e
COEIMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIOB), HAOI0IeHHE TpoLecca
oOyrauMBaHMs caxapa MoJ| IeUCTBHEM KOHLIEHTPUPOBAHHONW CEPHOM KUCIIOThI, U3yYeHHE
XUMUYECKUX CBOMCTB pPa30aBIICHHOW CEPHOM KHCIOTHI, MPOBEAECHUE KaueCTBEHHOMN
peakuuu Ha cyib(ar-uoH U HAOMIOJEHUE MpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
C (U3NYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa W HUX COCAUMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BHEOMATEpUaioB), oOpa3namMu a30THBIX U (ocopHBIX ya00peHHUI,
NoJyuyeHue, coOupaHue, paclo3HaBaHWE U M3y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHHUE
KAueCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U PocdaT-MOH U U3y4yEHUE MPHU3HAKOB HX
IIPOTEKAHMsI, B3aMMOJEHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MOXXHO HCTIOJB30BAHUE BUICOMATEPUATIOB), U3YUCHUE MOJENICH KPUCTALTUYECKUX
pemeéTok anmasa, rpadura, QymiepeHa, 03HaAKOMJICHUE C MPOIECCOM aJICOPOIU

12



pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM VIIEM M YCTPOMCTBOM MPOTHUBOrasa,
NoJyyeHue, coOupaHue, pacro3HaBaHHE W HW3YYEHHE CBOMCTB YIJIEKHUCIIOrO Tasa,
MPOBEICHNE KAUYECTBEHHBIX pEaKIMii Ha KapOOHAT W CWIMKAT-UOHBl M H3y4YEHHUE
OPU3HAKOB WX  TMPOTEKaHWs, O3HAaKOMJIEHHE C  TPOAYKIHEH  CHIMKAaTHON
MIPOMBIIINIEHHOCTH, PEUIEHUE DJKCIEPUMEHTANBHBIX 3a1ad 1o Teme «Baxueiimue
HEMETAJUIBl U UX COCTUHEHHSI.

MeTaJibl M X COeIUHEHUS

OOuas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxenusa B Ilepuoandeckon cucrtemMe xumuueckux siemeHToB (.M. MenneneeBa u

cTpoeHust atToMoB. CTpoeHre MeTaioB. MeTtaiuinueckasi CBI3b U METaJlInYecKas
KpUCTAJNIMYECKAST PEIIETKA. OJIEKTPOXMMHYECKUW PAJ  HANPSHKEHUH  METaJUIoB.
duznyueckue 1 XMuMUUYeCKue CBoMCTBa MeTaJIOB. OOI11IMe CTIOCOOBI TTOJTYYEHUS METAJLIIOB.
[ToHsiTHEe O KOPPO3UU METAIIOB, OCHOBHBIE CLIOCOOBI 3aIUTHI KX OT Koppo3uu. CIiiaBbl
(cranp, 4yryH, JIOpallOMUHUN, OPOH3a) U X PUMEHEHHE B ObITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTamibl: TONOXKEHUME B llepuoanueckod CHCTEME XUMHUYECKHUX
snementoB [[.M. MennaeneeBa, CTPOEHHE HX aTOMOB, HaxOXIEHUE B MPHUPOJIE.
du3nyeckue M XMMHUYECKHE CBOMCTBAa (Ha mpumepe HaTpuss u Kanus). OKcuisl U
TUAPOKCHUJIBI HATPUS U Kanus. [[puMeHeHre men0YHbIX METaII0B U UX COCAUHEHUN.

[llenoyHO3EeMENBHBIE METAJUIBI MATHUN U KAIBLUMHI: TTOJ0XKEHUE B [leprnoanueckon
cucTeMe XuMH4eckux 3iemeHToB .M. MenaeneeBa, CTpoeHUE UX aTOMOB, HaX0XKICHHUE
B npupoae. PU3NYECKME U XUMHYECKHE CBOWCTBA MAarHus W KaibluusA. BaxnHewiiue
COEMHEHUsl Kalblusi (OKCUJA, TUAPOKCUM, coiu). KECTKOCTh BOABI U CHOCOOBI €€
YCTPaHEHHUSL.

AmomMuHui: nonoxenue B Ilepuoguyeckoil cUCTEME XHUMHUYECKUX 3JIEMEHTOB
JA.. MenneneeBa, CTpOeHHME aroma, HaxoxAeHue B npupone. Dusnueckue u
XUMUYECKUE CBOMCTBA alfOMUHUS. AMQOTEpHbIC CBOMCTBa OKCHIAa M THIPOKCH]IA
ATIOMUHUSL.

Kene3o: momoxenne B Ilepmoamyeckoil cucTeMe€  XMMHYECKMX  JJIEMEHTOB
JA.U. MenneneeBa, CTpO€HHE aroma, HaxoXkAeHHEe B npupone. Duszndeckue u
XHUMHUYECKHE CBOWCTBA xkene3a. Okcubl, ruapokcuabl u conu xenesa (11) u xenesa (111),
MX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii 5Kchepumenm:

O3HAaKOMJICHHE ¢ 00pa3IaMu METAIJIOB U CIUIABOB, NX (M3MUYECKUMU CBOMCTBAMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIOJIb30BaHUE
BHJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/Ia KBS U HATPUS C BOJAOU
(BO3MOXXHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB HKECTKOM BOBDI,
Ipoliecca TOpeHus Kele3a B KUCIopoie (BO3MOKHO UCITOJIb30BAaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKLINIA HA MOHBI (MArHus, KaJIbIUs, AJIFOMUHMUS,
nuHka, xkeneza (II) m xeneza (III), menu (II), HaGmroneHME W omKCaHUE MPOLIECCOB
OKpalllMBaHMs TUIAMEHU MOHAMU HATPUs, KaJlugd U KaJlblKs (BO3MOXKHO UCIIOIb30BaHUE
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BI/I,Z[GOMaTepI/IaJIOB), HCCJICIOBAaHHNC aM(i)OTCpHI)IX CBOICTB I'mApoOKCHuIa aJIIOMUHUS U
I'maApoKCHuaa IKMHKA, PCIICHHC OJKCIICPHMMCHTAJIBHBIX 3aJa4 II0 TCMC «Baxueiue
METAJJIbI U UX COCANHCHMUS)).

XHMHUA M OKpYsKaIOIIas cpeaa

BemectBa u  Marepuanbl B TIOBCEIHEBHOM KM3HM 4YelOBeKa. be3omacHoe
WCIIOIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momormis mnpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaIlel cpenbl (mpeaenbHas JOMyCcTUMast
KoHIleHTparusi BenlecTB (nanee — IIJIK). Poib Xumum B pelIeHUH 3KOJIOTHYECKHUX
pooiem.

Xumuueckuul SKCnepuMenm:
U3ydeHre oO0pa3lloB MaTepuaioB (CTEKJIO, CIUIABBI METAJJIOB, TOJUMEpHBIE
MaTepualbl).

Medsicnpeomemnule césa3u

Peanuzammsi MeEXNpeaMETHBIX CBS3€d NpU HW3yYeHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BAHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK
U TIOHSATUH, SIBJISIIONIUXCS CHUCTEMHBIMHU [UJISi OTACNBHBIX MPEIMETOB ECTECTBEHHO-
HAyYHOTO ITUKJIA.

OO6miue ectecTBEeHHO-HAYYHbIE MOHATHSA: HAYYHBIHN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaMM3, CHUHTE3, KiacCu(pUKaIUsI, TEPUOANIHOCTh, HAONIOACHUE, OSKCICPUMEHT,
MOJICTTMPOBaHUE, M3MEPCHHE, MOJEIb, SBIICHWE, MAapHUKOBBIA A((EKT, TEXHOJIOTH,
MaTepHaTbI.

®duzrka: mMarepus, aTOM, HJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHJ, W30TOIBI,
PaaOaKTHBHOCTh, MOJIEKYJA, SJICKTPUICCKUN 3apsj, TMPOBOAHUKHU, MOTYIPOBOIHUKH,
TUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBRA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTAUTMUECKas peméTka, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, CAUHUIIBI HU3MEPECHHs, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHie.

buonorus: ¢dorocunTes, npixanwe, Ouocdepa, HSKOCHCTEMa, MHUHEPATHHBIC
yI00PEHHSI, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atrmocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOJBI, IOJIC3HBIE
HCKOIIaeMbIe, TOITUBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIC PE3YJIBTATHl OCBOSHUS MPOrPaMMBl OCHOBHOTO OOIIIET0 00pa3oBaHUs
JOCTUTAIOTCS B XO/A€¢ OOYYCHHMS XUMHUU B EAMHCTBE YYEOHOW M BOCIHUTATEIIBHOU
JESITENBHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU POCCUHUCKUMH COLUOKYIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IIPUHSATHIMHU B OOIIIECTBE MPAaBUIIAMHA U HOPMaMHU
MOBECHUS U CITOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITMATN3AIIUN
00y4Jaromuxcs.

JInaHOCTHBIE pe3yIbTaThI OTpa)xaroT TOTOBHOCTh 00 yJaronmxcs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMH W PaCIIUpECHUE
OTIbITA IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HAcJIeINI0, TOHUMaHUS 3HAUEHHUs] XUMHUECKON HayKH B dKU3HU COBPEMEHHOIO
oOlIecTBa, CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(MOpManuend o0 MepeaoBbIX
JOCTHXKEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUIX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPaKIaHCKOT0 BOCTIMTAHUA:

NPEJICTAaBIIEHUS O COLMAJIbHBIX HOPMAX M MPaBUJIAX MEKINYHOCTHBIX OTHOLIEHUN
B KOJIJICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEJIOBATEIbCKOM, TBOPYECKOM W JAPYrUX BHUAAX JAEATEIbHOCTH, T'OTOBHOCTHU
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTH TNPHU  BBIIOJIHEHUH  YYEOHBIX,
MO3HaBaTeNbHBIX 33/1a4, BHIIOJTHEHUH XUMUYECKUX 3KCIIEPUMEHTOB, CO3/IJaHUN Y4EOHBIX
MIPOEKTOB, CTPEMJIEHHS] K B3aMMOINOHMMAHHMIO M B3aMMOIOMOIIM B IPOLIECCE 3TOU
y4eOHOU JeSATeNIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEJACHHE M IOCTYNKH CBOMX
TOBapMILe C MO3ULIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEICTBUM ITIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 TIO3HAHMS:

MHPOBO33PEHYECKHAE TMPEACTABICHUSI O BEIIECTBE W XHUMHYCCKOW PEaKIHH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH M COCTABIISAIOIINE OCHOBY
IV TIOHMMAaHHWs CYIIHOCTH HAy4YHOH KapTHHBI MHpa, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH MPHUPO/IbI, B3AUMOCBS3AX YEIIOBEKAa C MPHUPOIHON CpeIoH,
O POJIH XMMHUH B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HATIPABJICHHBIC HA TIOJTyYE€HHE HOBBIX 3HAHHI 110 XUMHUH,
HEOOXOIUMBIE IS O0BACHCHHS HAOII0AaEMBIX MPOIIECCOB U SIBIICHHM, T03HABATEILHOM,
UHPOPMAIIMOHHOMN M YMTATEIBCKOM KYIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEILHOM
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paboThI ¢ yueOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYPO, JOCTYITHBIMU TEXHUYECKUMHU
cpenctBaMu UHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEPEC K 00YUEHUIO U MO3HAHUIO, JIF0O03HATENbHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K CaM000OpPa30BaHUI0, MPOEKTHOM U UCCIIEIOBATENBCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJICHHOCTU U YPOBHS OOY4YCHUS B JaJIbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHME MOCIIECTBUN U HEMPUATUE BPEIHBIX
NPUBBIUEK (YyHOTPEOJEHUS] aJIKOroJis, HAapKOTHUKOB, KYpPEHHUs), HEOOXOIUMOCTH
coOto/IeHUsl TpaBuil OE30MaCHOCTH MpHU OOpallleHHH € XUMHUYECKHMMH BEIIECTBAMHU
B OBITY U pealbHOW KU3HH;

5) TPy10BOT0 BOCIIUTAHMS:

HHTEpPEC K MPAKTHUYECKOMY H3YyUeHHIO Hpodeccuii W Tpyaa pa3IddHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIA BHIOOP WHAMBHIYaIbHOMN
TPAaCeKTOPUU TPOJOJDKCHUS 00pa3oBaHMs C y4ETOM JIMYHOCTHBIX HHTEPECOB |
CIIOCOOHOCTH K XHMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHON
npoeCCUOHATBLHON JCITEIBHOCTH M Pa3BUTHUSA HEOOXOAMMBIX YMEHHH, T'OTOBHOCTH
alalITUPOBATHCS B MPODECCUOHANBHOU Cpejie;

6) 3K0JI0rHYecKOro BOCIIMTAHUS S

AKOJIOTHYECKH 11eJ1eC000pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBAHUS, IOHMMAaHNUE [IEHHOCTH 30POBOr0 U O€301aCHOr0
o0Opa3a JKM3HHM, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (PHU3NYECKOMY U
MICUXUYECKOMY 3[0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOACHHS MpaBUil O€30MacCHOro
MOBEJICHUS TpU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALUAX, YTPOXKAIOIIUX 3/10POBBIO U
YKM3HU JIIOJICH;

CIIOCOOHOCTH MpPHUMEHATh 3HAaHUSA, IOJAy4yaeMmble IIPU M3YyYEHUU XHUMHUH,
IUISl PELLICHMS 3a]1a4, CBA3AaHHBIX C OKPYKAIOIIEH NPUPOJHOM CPENOU, IS MOBBIIIEHUS
YPOBHS 3KOJIOTMUECKON KYJIbTYphl, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX
npo0sieM M NyTed HX peleHUs IOCPEICTBOM METOAOB XHMHH, 3KOJIOTHMYECKOIO
MBIIUIEHUS, YMEHHSI PYKOBOACTBOBATHCSA UM B IIO3HABATEIbHOM, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METaNpeIMETHBIX pe3yIbTaToOB BBIJICIISIOT 3HAYMMBIE
st GOpMHUPOBAHUS MUPOBO33PEHHS O0ILEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, TPUHIIMII,
runoresa, (pakrt, CUCTEMA, MPOLECC, SKCIEPUMEHT U JAPYroe.), KOTOPhIE HUCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 ITHX
npeaMeToB (OpMHUPOBATh NPEACTABICHHE O IEIOCTHOW HAYYHOW KapTHHE MHpa,
U YHUBEpCaJbHble YueOHbIC NeUCTBUS (ITO3HABATENbHbIC, KOMMYHUKATHUBHBIE,
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PETYISTUBHBIE), KOTOpbIE o0ecreynBaroT dbopMupoBaHue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYLIECTBIECHUIO YUYEOHOU NEATENbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jlornueckue JeiicTBHUA:

YMEHHSI UCIOJIb30BATh NPUEMBI JIOTHYECKOTO MBIIUICHUS MMPU OCBOCHUW 3HAHUW:
pPacKpbIBaTh CMBICT XUMHUYECKHX TOHATHUU (BBIACIATh HMX XapaKTepHbIC MPHU3HAKH,
yCTaHABJIMBaTh B3aWMOCBSI3b C JIPYTUMH TOHSTUSIMH), HCIIOJb30BaTh TOHSTHUS
JUISL OOBSICHEHHS OTIEIbHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHHUS M KPUTEPUH
U1 KiacCu(UKAMM XUMHAYECKUX BEIIECTB M XUMUUYECKUX PEaKIui, YCTaHaBJIUBATh
MIPUIMHHO-CJICICTBEHHBIEC CBS3M MEXIYy OOBEKTaMH HM3YUYCHHUS, CTPOUTH JIOTHUCCKHE
paccyxaeHusi (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTMH), JeJaTh BBIBOALI U
3aKJIIOUCHUS;

yMEHHE TPUMEHATh B TIpollecCe TIO3HAHUS TOHATUSA (NMPEIMETHBICE U
METanpeIMETHbIC), CUMBOJIUYECKUE (3HAKOBBIE) MOJIENH, HCMIOJIb3yEMbIE B XHMUH,
MpeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJ 3JIEMEHTA), XUuMU4eckasi (hopMyJia U ypaBHEHHE XUMHUECKON
peakIuy — MPpU PEIICHUH y4eOHO-TT03HABATEIbHBIX 33/1a4, ¢ YU4ETOM 3THX MOJICITBbHBIX
MPEJCTABICHUIN BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4YaeMbIX
O00BEKTOB — XHMHYECKHX BCIIECTB M XHUMHYECKUX PEAKIHMH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIE CBA3W WU MPOTHBOPEUYUS B H3YyHYAEMBIX
MPOLIECCAX U SIBJICHUSX.

Bba3oBble nccienoBareibCKue 1eMCTBUA:

YMEHHME MCIIOIb30BaTh IIOCTABJIIEHHBIE BOIIPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE€ B KAYECTBE OCHOBBI JUIsi ()OPMHUPOBAHHUS TUIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpETeHHEe ONbiTa 10 IUIAHUPOBAHUIO, OPraHu3allid M  MPOBEICHUIO
YUYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JI0M MpoIecca, CAMOCTOATEIbHO
MIPOTHO3UPOBATH €0 Pe3yibTaT, HOPMYyTUPOBATH 0OOOIICHNS U BHIBOJIBI 110 PE3yJIbTaTaM
MPOBENEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOAEIaHHON padoTe.

Pabora ¢ unopmanueii:

yMEHHE BBEIOMPaTh, aHATM3UPOBATH M MHTEPIIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX
BUJIOB W (OpM TIpeAcTaBICHHs, TOTyd4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAy4HO-
MOMYJISIPHASL JIUTEpaTypa XUMUYECKOTO COACPIKAHHSI, CIPABOYHBIE IMOCOOUS, PECYpPCHI
WNHTepHeTa), KPUTHUYECKH  OICHWBATh MNPOTHBOPEYHBYID H  HEJOCTOBEPHYIO
nHpopMaIuio;

yMEHHE TNPUMEHSTh Pa3IMYHBIE METOABI W 3alpOChl TPHU TOUCKE U OTOOpE
nH(GOPMAITUU B COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX SISl BHITTOJIHCHHS YICOHBIX U
MO3HABATENBHBIX 3a/1ad OMNpPEAeNEHHOr0 THUIA, NPUOOPETEHHE OmbiTa B 00JacTU
WCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIaJICHUC
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KYJIbTYpOH aKTUBHOT'O UCITOJIb30BAHMS PAa3IMYHBIX ITOUCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTHMAJIbHYIO (GopMy TpeAcTaBiIcHUsS HHPOPMAIMA W HILIIOCTPHPOBATH
pelraeMple 3a/1a4i HeCJIO0KHBIMU CXEMaMU, JuarpaMMamMi, Ipyrumu (popmamu rpaduku
1 MX KOMOWHAIIUSIMH;

YyMEHHE  HCIOJb30BaTh W  aHAJIM3UPOBATh B  Mpolecce y4eOHOM U
HCCIICIOBATEIBLCKON  JICATCIIBHOCTH HMH(POPMAIIMI0O O BIUSHUM IPOMBIIIJICHHOCTH,
CEJILCKOIr0 X03SIMICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOUN CpeIbl.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJbHbIe Y4eOHbIE AelCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B X0/€ auanora u (WiM) JTUCKYCCHUH) TIO CYIIECTBY
o0cyXmaeMol TeMbl, (GOpMyIHPOBATH CBOW TPEITIOKECHHUS OTHOCUTEIHHO BBHITOTHCHUS
MPEIJI0KEHHOW 3a]1a4H;

NPUOOPETEHHE ONbITa MPE3CHTAIMU PE3YJIHbTATOB BBITIOJIHEHHUSI XUMUYECKOTO
AKCIIEpUMEHTa (JJA0OpAaTOPHOTrO OMbITA, JTAOOPATOPHOUW PAOOTHI MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOI0 MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IT03HABATCILHOH W
MCCIIEIOBATENbCKON JCATENBHOCTUA MPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yaéra OOIIMX WHTEPECOB M COIIACOBAHMS MO3HIMKN (00CYXIeHHs, 0OOMEH MHEHUSIMHU,
«MO3TOBBIE ITYPMbBI», KOOPAUHAIUS COBMECTHBIX JEHCTBUM, ONPENEICHUE KPUTEPHUEB
TI0 OIIEHKE Ka4eCTBa BBIMOJTHECHHOW paOOTHI U JAPYTHE);

PeryjisiTuBHbIe YHHBeEpPCAJIbHbIe y4eOHbIE AeiCTBUSI:

YMEHHE CAaMOCTOSITENBHO ONPENENATh UEAU JAEATEIbHOCTH, IUIAHWPOBATH,
OCYILIECTBJISATh, KOHTPOJIUPOBATh U NPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTh, BBIOMpaTh HambOosnee 3((EKTUBHBIE CIOCOOBI pElIeHHsS Y4YEeOHBIX U
MIO3HABATEIBHBIX  3a/la4, CAMOCTOSTENBHO  COCTABIATH WM  KOPPEKTHPOBATh
IIPEUIOKEHHBIA AIITOPUTM JE€UCTBUN NMPH BBITOJIHEHUU 3aJaHUNA C YYETOM IOJIYYEHHUS
HOBBIX 3HAHMW 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUHUAX, OLEHUBATh
COOTBETCTBHE IOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM 1€/, YMEHUE HCIIOIb30BaTh U
AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIAracMbl€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJEpIKAHUS,
YCTaHOBJICHHOTO JaHHOW (henepaibHOU pabodeid mporpaMMon, BBIIEISIOT: OCBOCHHBIC
OOyYarONIMMUCST HAYYHBIC 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUMN, CrenuduIecKue
Ui TIPEeIMETHONW 001acTh «XHUMHS», BHUIBI JEATEIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAHMSI, €r0 UHTEPIPETAIlUU, MPEeoOPa30BaHUIO U MPUMEHEHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYaIIHsIX.

K konmy oOyuenusi B 8 Kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y O0YHAIOIINXCSI YMEHHI:
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pacKpbIBaTh CMBICJII OCHOBHBIX XUMHYECKHUX IIOHATHM: aToM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CIOXKHOE BELIECTBO, CMECH (OTHOPOAHAS U
HEOIHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi 1OJIsl XUMHYECKOTO DJIEMEHTA
B COCIWHEHUHM, MOJSIPHbI  O00BEM, OKCHUJI, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATETBHOCTD, CTEIIEHb OKHCIECHUSA, XUMUYECKasl PeaKuus, Kiaccupurkanus
peaKIui: peakuuu COCAUHEHMs, PEAKLIMKU PA3JI0KEHUA, PEAKIIUU 3aMELIEHNUs, PEaKLUN
o0OMe€Ha, AK30- U 3HJIOTEPMHUYECKUE PEAKINH, TEIIOBOM 3(PeKT peakuuu, siApo aToMa,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOWTalb, Paguyc aroMa, XHUMHUYEcKas CBS3b,
MOJISIPHAs W HEMOJSIpHAs KOBAJIEHTHAs CBS3b, MOHHAs CBA3b, MOH, KaTUOH, AHWOH,
pacTBOp, MaccoBas J0JIs BEIECTBA (ITPOLIEHTHAsI KOHLIEHTPALIKs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TU
MOHATHS IIPU ONKMCAHUU BEILIECTB U UX NPEBPALICHUN;

UCMOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJI€HHMS (OpMYJ BEUIECTB U
YPAaBHEHUM XMMUYECKUX PEAKIUH;

OTIPEAENSITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIECHb
OKHUCJIEHHMSI 3JIEMEHTOB B OWHAPHBIX COEOUHEHUSX, HPUHALJICKHOCTh BEIIECTB
K OINpeAeNEéHHOMY KJAacCy COEIUWHEHUW 1o (opMmyiaMm, BHJI XHMHYECKOW CBS3U
(KOBaJICHTHAsI 1 MOHHAsI) B HEOPTaHUYECKUX COEITMHEHHUSIX;

packpsiBath cMbIci [lepuoanueckoro 3akona J[.11. Menzaeneesa: 1eMOHCTPUPOBATH
IIOHUMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XMMHMYECKHX JJIEMEHTOB OT MX
nosiokeHust B llepuoamyeckold cHCTEME, 3aKOHOB COXPAHEHMS MAacChl BELIECTB,
ITIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJSIDHOTO YUYE€HUS, 3aKOHAa ABOraapo;

OIKCHIBaTh U XapaKTepu3oBaTh TaOIW4HYI0 (opmy llepuonnueckoil cuctembl
XUMHUYECKUX AJIEMEHTOB: pa3jinyaTh MOHSITHS «TJIaBHAs moArpynna (A-rpynmna)» u
«mobounass moxarpymmna (b-rpymnma)», manpie u OONbLIIME TEPUOMABI, COOTHOCHTH
0003HaueHus, KOTOopele UMelTcs B Tabmuue «llepuoguueckas cucreMa XMMHUYECKHX
anemeHnToB .M. MenneneeBa» C 4MCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB M 3apsj sjapa, oOO0IIee YHCIO BJIEKTPOHOB MU
pacnpeieJIeHUe UX 0 3JIEKTPOHHBIM CIIOSIM);

KJacCUPUIMPOBaTh ~XMMHMYECKUE  OJEMEHTbl, HEOpPraHWYeCcKue BEIIEeCTBa,
XUMHUYECKHE pEeaKUMH (MO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIUM BEIIECTB,
0 TEIJI0OBOMY 3P (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BELIECTB Pa3INYHbIX
KJIACCOB,  TOATBEp)KJas  ONHWCAHUE NPUMEPAMHU  MOJEKYJSPHBIX  ypPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

IIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOXHOCTH MPOTEKAHNS XUMUYECKHUX NPEBPALLECHNN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJK0 XMMHUYECKOrO 3JIEMEHTa MO (popMylie COEAHHEHHS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIINY;
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IPUMEHATH OCHOBHBIE OIIEPALIMK MBICIIUTEIBHON IESITENbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CUCTEMaTH3alnI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBS3€M — I M3YYECHHUS CBOMCTB BELIECTB M XUMHUYECKUX PEaKLIHM,
€CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOJICTUPOBAHUE,
AKCIEPUMEHT (PeaJIbHBIN U MBICIECHHBIN);

CJIeI0BaTh IMpPaBWJIaM IOJb30BAaHUS XHUMHUYECKOW MOCYAOW U Ja0OpaTOPHBIM
o0Opy/lOBaHMEM, a TakXe MpaBUjIaM OOpalleHusi ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO JTJA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTY4YEHHUIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJIA U KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOU J0JIEN paCTBOPEHHOTO BEUIECTBA, INIAHUPOBATh U
MIPOBOJUTh XWMHUYECKUE SKCIIEPUMEHTHI 110 PACHO3HABAHHMIO PACTBOPOB WIEIOYEN H
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMYyC, (heHON(PTaNICHH, METUIIOPAHXK U IPYTHE).

K koHiy oOyuenus B 9 kjacce mpeaMeTHbie pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYUAIOIIUXCA YMEHUIN:

PacCKpBIBaTh CMBICJI OCHOBHBIX XUMHUECKHUX MOHSATUN: XUMUYECKUHN JIIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, BAJIECHTHOCT,
ANEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas peakuus, XUMHUYECKas
CBS3b, TEIUIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBIM 00BEM, PacTBOpP, JIEKTPOIUTHI,
HEAJIEKTPOIUTHI, DJIEKTPOIUTHYECKAs JIUCCOLMAlMsA, PpPEaKUUu HOHHOro OOMEHa,
KaTaqu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINHU, OKUCIIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHUE, AUIOTpOmNus, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs,
MOHHAS, METAIUTMYECKAs), KPUCTALINYECKAs PEIIETKa, KOPPO3Us METAUIOB, CIUIABBI,
CKOpPOCTh XMMHUYECKOW peaklHH, NpeaenbHo ponyctumas KoHueHtpauus [IJIK
BELIECTBA;

WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH W TPUMCHITHITH
TIOHSTHS TIPY ONKUCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [IJII COCTaBIEHHUS (OPMYN BEIIECTB U
ypaBHEHUN XUMHYECKUX PEAKIIHIA;

ONpeAeNsITh BAJEHTHOCTb M CTEMEHb OKHUCICHHUS XHUMHUYECKUX DIIEMEHTOB
B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPEAEIEHHOMY
KJIacCy COeAMHEHUH 1Mo ¢dopMynaMm, BUJ XUMHUYECKON CBSI3M (KOBaJE€HTHAs, MOHHAas,
METAJUINYeCKasi) B HEOPraHMYECKHX COCAMHECHMSIX, 3apsA]] HOHA 10 XUMHYECKOU
dbopmyie, xapakrep cpeAbl B BOJHBIX PacTBOpax HEOPraHMUECKHX COCIWHEHUH, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOI O BEIIECTBA;

packpbiBaTh  cMbica  [lepuommueckoro  3axkona .M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 MOHWMAHUE: OMUCHIBATh U XapaKTEPHU30BaTh TAOIUUHYIO (HOpMY
[lepponuyeckoi cUCTEMbl XMMHUYECKUX JJIEMEHTOB: pPa3jiudarTh MOHATUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymnmna)y», maneie u Oonpiive
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MEPUOJIbI, COOTHOCUTh 00O3HAUYEHMs, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Tabiuile,
C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsan sapa, o0lee Yucio 3IEKTPOHOB U paclpeieNIeHue UX IO JIEKTPOHHBIM CIIOSIM),
OOBACHSATH 00IIIME 3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COSAUHEHUM
B IIpeJieyiaX MaJibIX TIEPUOOB U TIIaBHBIX MOJATPYIII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIacCU(PUIIUPOBATh ~ XMMHUUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHUE  BEIECTBA,
XUMHYECKUE peakiuu (Mo YKUCIy UM COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
1o TerI0BoMY 3 (PEKTy, M0 UBMEHEHUIO CTENEHEW OKUCICHUS! XUMUYECKUX AJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) 00IINE U Crienn(HUecKue XUMHUIECKIE CBOMCTRA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXkKIAasi ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

COCTaBJISATh ypaBHEHUS JJICKTPOJUTHUECKON TUCCOIMAIMM KHUCJIOT, IIeIodell u
COJICH, TOJHBIE M COKpalIEHHBIE YpaBHEHUS pPEAKIUA HOHHOrO OOMEHa, ypaBHEHUS
peaxiuii, TOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKAY BEIlleCTBAMU
Pa3JIMYHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEACTBOM
COCTaBJICHHUS JIEKTPOHHOIO 0ajlaHCca TUX PEaKIIUii;

POTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUIN B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MAacCCOBYIO JIOTI0 XMMHYECKOTO 3JIEMEHTa Mo (popMyJie COCTMHEHHs, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PeaKIIny;

coOI0IaTh TpaBWjIa TOJB30BAHUS XHMHYECKOW TOCYyAod u Ja00opaTOPHBIM
o0Opy/lOBaHMEM, a TakXe TMpaBuia oOpalieHdus ¢ BeEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIIMSMU IO BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYEHHUIO
U coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOrO rasa);

IPOBOJIMTH PEAKIMHU, MOATBEPAKAAIOIINE KauyeCTBEHHBIM COCTaB pPa3IMYHBIX
BEILIECTB: PACMO3HABATh OIBITHBIM NyTEM XJIOpHIA-, OpOMHUI-, HOIUI-, KapOOHAT-,
docdar-, cunukat-, cynbdar-, THAPOKCHU/I-UOHBI, KATHOHBI aMMOHUS M HOHBI N3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEPAIIMK MBICIIUTEIIbHOU JIEITEIIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHUE, O0O0O0OIIeHHe, CHUCTEMATU3alMI0, BBISIBIICHUE MNPUYUHHO-CIEICTBEHHBIX
CBSI3€M — I WM3YYEHUsS] CBOWCTB BEIIECTB U XWMHUYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOJIIOICHHE, U3MEPEHHUE, MOJEITUPOBAHUE, IKCTIEPUMEHT
(peanbHbBI U MBICIICHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHMUE

8 KJIACC
Haumenosanue
Ne KomnuectBo OcHOBHBbIE BU/IbI IEATEIIBHOCTH
pa3/iesioB U TeEM Coneprxanue oOydeHHs
/11 4acoB 00 y4Jaromuxcs
y4e0HOT0 mpeaMeTa
Pazpnesn 1. [lepBoHayanbHbIe XMMUYECKHE IOHATHUS
1.1 | Xumus — BaxkHas 3) [Ipenmer xumun. Ponp XxuMuu B :KU3HU PackppiBaTh CMBICT U3y4aEMBIX TOHATHM.
00J1aCcTh YyenoBeka. XUMHUS B CUCTEME HayK. PackppiBaTh poJjib XUMHUH B IPUPOJE U

€CTECTBO3HAHUS U
IIPAKTUYECKOU
NEeATENbHOCTU
YEJI0BEKA

Tema u BemecTBa. PU3NUECKUE CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSTHUE
BelecTB. [IoHsATHE 0 METOIaX TO3HAHUS
B XMMMHU. UUCTBIE BENIECTBA U CMECH.
CriocoObI pa3ziesieHust cMecei.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOW MOCY0M,

¢ mpaBwjiaMu pabOThI B 1a0OpaTOpUU 1
npueMaMu o0palieHus ¢ 1ad0paTopHbIM
000pyTIOBaHUEM.

duznueckre CBOKWCTBa 00pa3IoB
HEOPraHWYECKUX BEIIECTB — METAJIIOB

1 HEMETAJLIOB.

CnocoObl pazaeneHus cMecei
(punpTpOBaHUE, BRITApUBAHUE,
TUCTUILISAIINS, XpoMaTorpadus).

KU3HU YETIOBEKA, €€ CBA3b C APYTUMU
HayKaMmH.

Pa3znnuaTh yncThIE BEllleCTBA U CMECH;
OJTHOPOJHBIE U HEOJAHOPOIHBIE CMECH.
Paznmnuate hu3ndeckue u XUMUIECKHe
SIBJICHUS.

CnenoBaTh aNropuTMaM UCIOIb30BaHUS
HKCIIEPUMEHTATBHBIX METOJIOB —
HaOIIOJICHUSI M SKCIIEPUMEHTA.
Ha6nrogaTh 1 onmuchiBaTh 00BEKTHI

IIPU POBEJEHUU JEMOHCTpALUi 1
71a00paTOPHBIX OIBITOB MO U3YUEHHUIO
(u3MYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pas3zeNieHus CMECEN BEILIECTB.
[IpoBOANTE XMMUYECKUH SKCITIEPUMEHT
IIPY pa3/ieJICHUU cMecel (Ha mpuMepe
OYHMCTKH TIOBAPEHHOM COJIN) B XOJ1€
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JlabopamopHvie onvimol:

W3ydenue u onrcanne pu3nIecKux
CBOMCTB 00pa3110B HEOPTAHMYECKUX
BEIIECTB.

N3ydenue cmocoOOB pa3eieHus cMecei
(C mOMOIILIO MAarHUTa).

IIpakmuueckue pabombi:

Ne 1. TTpaBuna paboThl B 1TabopaTopuu U
npuéMbl 0OpaleHus ¢ 1abopaTopHbIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceii (Ha mpumepe
OUYMCTKHU IMOBAPEHHOU COJIN)

MPAKTUIECKOM paboThl Ne 2.

CrienoBaTh MpaBUIaM MOJIb30BAHUS
XUMUYECKOIN MOCY/10M U 1a00paTOPHBIM
000Opy/I0BaHUEM, a TAK)KE MPaBUIaM
oOpaleHus ¢ XUMUYECKUMU BeIlleCTBAMHU
B COOTBETCTBUU C HHCTPYKLIUEN

MIPU BBIMOJTHEHUH MTPAKTUIECKON

pabotsr No 1.

BricTpauBarh pa3BEPHYThHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHGOPMAIINIO U3 yueOHUKA U
CIIPABOYHBIX MATEPUAJTIOB, TPAMOTHO
VCIIOJIb30BATh U3yUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMHHu

1.2.

BemniectBa n
XUMHUYECKUE
peakIuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMHYECKUX
251eMeHTOB. [IpocThIe U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYIISIPHOE
YYEHHE.

Xumuueckas popmyna. BaaeHTHOCTS
aTOMOB XMMHUYECKHUX IJIEMEHTOB.
3aKOH IMOCTOSIHCTBA COCTABa BEILIECTB.
OTtHocuTENBbHAs aTOMHAs Macca.
OTHocHTEeNbHAs MOJIEKYJISIPHAs Macca.
MaccoBas 10151 XUMHUYECKOI0 JJIEMEHTA
B COCJIMHEHHUH.

OmnpenensiTe MPU3HAKH XUMUYECKHUX
PEaKINid, YCIIOBUS UX TIPOTEKAHMS.
OOBIACHATH CYITHOCTh (PU3UUECKUX U
XUMUYECKUX SBICHUHA C TOUYKHU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccudunmpoBaTs XuMuaeckue
peakiu (110 YUCTy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEILIECTB).

CoctaBasaTe (HopMysbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U OTIPEJIEIATh
BaJICHTHOCTH 110 (hOpMYyJiaM BEIIECTB.
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KommuectBo BemecTsa. Mosb. MonspHas
Macca. B3aumocBs3b KouuecTBa, MacChl
Y YUCJia CTPYKTYPHBIX €IMHUIL BEIIECTBRA.
Pacuérsl o hopmysiaMm XUMUYECKHUX
COE€IMHEHUH.

Ou3nUeCcKue U XUMUUECKUE SIBJICHHUS.
XuUMHUUECKasl peakius U €€ MPU3HaAKHU.
3aKOH COXpPaHEHUSI MACChI BEILIECTB.
XUMHUYECKUE YPABHEHMUS.
Kinaccudukanus XuMHUUeCKUX peaKInii
(coenuHeHUs, pa3I0KEeHUS, 3aMEILCHHUSI,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckre CBOMCTBa 00pa3IoB
HEOPTraHMYECKUX BEIIECTB — METAJIJIOB U
HEMETAJJIOB.

OG0pas3iipl BEIIeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue sABiIeHUS (TUIaBJIECHUE BOCKA,
TasiHUE JIbJ1a, paCTUPAaHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJIEHCAIIUS
BOJIbI).

XHUMHUYECKHE SIBICHUS (TOPEHUE CBEYH,
MPOKaJIMBAHUE MEIHON TPOBOJIOKH,
B3aMMOJICHCTBHE COJIbI WJIU MeNa

C COJISTHOM KUCJIOTOM).

Hab6mtonenmne npru3HakoB MpOTEKaHUS

PaccraBnare koadummeHTs!

B YPABHEHUSIX XUMUYECKUX PEAKIIH.
Ha6nrogaTh 1 onuchIiBaTh 00BEKTHI

IIPU IPOBEAEHUN JEMOHCTPALINM U
J1a00paTOPHBIX OMBITOB.

[IpoBoauTh BBHIYKMCIICHUS 110 (hOpMyJIaM
XUMUYECKUX COSIUHEHUN U YpaBHEHUSIM
XAMHUYECKUX PEAKIIUM.

[IpuMEHSITh €CTeCTBEHHO- HAYYHbBIC
METO/IbI TO3HAHUS (B TOM YHUCIIE
HaOJII0/ICHHE, MOJICTTUPOBAHHUE,
AKCTIEPUMEHT ¥ OCHOBHBIE OMEpaIuu
MBICTUTENBHOMN A€ TEIbHOCTH
(cpaBHEHMeE, KIacCU(PUKALIHS)
BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OMOPOI

Ha WHGOPMAITHIO U3 YIeOHHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, FPAMOTHO
HCTIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
amnmapar Kypca XUMUHU
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XUMHUYECKUX peakiui (pa3ioxeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHCJIOTHI C XJIOPUIOM Oapus, OTydeHue
U paznoxkenue ruapokcuaa meau (11)
IpU HArpEBaHUH, B3aUMOJICHCTBUE
xene3a ¢ pactsopom comu meau (I1).
OnbIThI, WIUTFOCTPUPYIOIINE 3aKOH
COXPaHEHHUS MACCHI.

Jlabopamophvie onvimol:

Co3znanue Moaeneil MoieKyI
(IIapocTep>KHEBBIX ).

Onucanue GpU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB.

Habmonenne ¢puzndeckux (miaBaeHue
BOCKA, TasHUE JIb/Ia) U XUMHUYECKUX
(ropeHue cBeuH, MPOKaJTUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUIA.

Hab6mtonenue u onrcanue npu3HaKoB
MPOTEKAHMUSI XUMHUUECKUX PEaKITHM
Pa3HbBIX THIIOB.

Buviuucnenus:

OTHOCUTEIBHON MOJIEKYIISIPHON MacChl
BEIIECTB, MOJIIPHOW MAacChl, MAaCChI
BEIIECTB, MAaCChl U KOJIMYECTBA BELIECTBA;
MacCOBOH JI0JIM XMMHYECKOT 0 3JIEMEHTa
1o hopmyJsie COeTMHEHNUS;
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10 YPABHEHUSAM XUMHUUYECKUX PEAKIIUM:
KOJINYECTBA, MACCHI BEMIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB Wi MPOAYKTOB pEaKIuU

Uroro no pazaeny 20

Pa3nen 2. Baxkneiimmue npeacrtaBuTe I H

COPraHuIeCKUX BeeCTB

2.1 | Bo3ayx. Kucnopon. 6
Ilonsarue
00 okcugax

Bo3nyx — cmeck razos. CoctaB Bo3iyxa.
Kucnopon — anemMeHT u npocroe
BenlecTBo. Haxoxnenue kucnopoaa

B IIpUpoE, PU3NIECKUE U XUMUICCKHE
CBONCTBa (peakuuu roperust). OKCUIBbI.
[Ipumenenue kuciopoaa. CriocoObl
MIOJTYYEHHSI KUCIIOPO/1a B JTA0OPATOPHH U
POMBIIIEHHOCTH. KpyroBopoT
Kuciopoaa B npupone. O30H —
JIOTPONHAsT MOAU(PUKALIUS KUCIOPOIa.
TennoBoit 3PhHeKT XUMUYECKON peaKIvH,
TEPMOXUMUYECKHUE YPAaBHEHHUS, IK30-

U 3HJOTEepMHUUYECKHUE peaklnu. TommmuBo:
yroJib ¥ METaH. 3arps3HeHue BO31yXa,
yYCWJIEHHE MapHUKOBOIO 3 dekxra,
pa3pylIeHHe 030HOBOI'O CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHne CoAepKaHusl
KHCIIOPO/Ia B BO3AYXE

[Tonyuenue, cobnpanue, pacro3HaBaHUE

Hcronb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUST () OPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHHN XUMUYECKUX
PEAKIMU C y4aCTUEM KHUCIOPOIA.
XapakTepu3oBaTh (ONMUCHIBATH) COCTAB
BO3/TyXa, (DU3UYCCKHE U XUMHUCCKUE
CBOICTBA KHUCIIOPO/Ia, CIIOCOOBI €T0
TIOJTYYCHHUS, TPUMEHEHUE U 3HAUCHUE
B IIPUPOJIC 1 KU3HU YETTOBEKA.
CpaBHUBATh peakIMK TOPEHUS U
MEIJIEHHOTO OKUCIICHHUS.

OOBICHATH CYITHOCTH YKOJIOTHIECKUX
PO0OJIEM, CBS3aHHBIX C 3arps3HCHUEM
BO3/yXa.

CnenoBaTh npaBwiam 6e30macHON
paboThI B J1aDOpaTOpUHU NMpU
UCIOJIb30BAaHUU XUMUYECKOU OCYbI U
000pyIOBaHMS, a TAKKE MPABHIIAM
oOpallleHHsl C TOPIOYUMU BEIIECTBAMH.
[1nanupoBaTh U OCYIIECTBISATH HA
MIPAKTUKE XUMUICCKHE IKCITIEPUMEHTHI,
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Y U3y4YE€HUE CBOMCTB KHCIOPOA.
Habmronenue B3anMo/1eicTBUS BELIECTB
C KHCJIOPOJIOM U YCJIOBHUS
BO3HUKHOBEHUS ¥ MPEKPAICHUS TOPCHHSI
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IlaMi OKCHUIOB U
OMNMCAHUE UX CBOMCTB.

lIpakmuueckas paboma:.

Ne 3. [Tonyuenue u cobupanue
KHUCIIOPO/Ia, U3yYEHUE €r0 CBOMCTB.
Buviyucnenus:

MOJIEKYJISIPHOM MacChl KUCIOpOAa U
030HA HA OCHOBAaHUHU aTOMHOMN MacChl
XUMHUYECKOTO JIEMEHTA;

KOJIMYECTBA, MACChI BEIIIECTBA

10 YPaBHEHUSM XUMUYECKUX PEAKIIHMA

POBOANUTDH HAOJIOEHHUSI, JIENIaTh BBIBO/bI
0 pe3yibTaTaM SKCIIEPUMEHTA

IIPU IPOBEAECHUH JAOOPATOPHBIX OMBITOB
Y IPAKTUYECKOMN paOOTBHI.

BbI4uciiaTh KOJIM4ECTBO BENIECTBA,
00BEM Taza 1o Gopmysnam.

VYyacTBOBaTH B COBMECTHOM padboTe

B IpyIIIE.

BeicTpauBaTh pa3BEpHYTHIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha HGOPMAITNIO U3 YIeOHHUKA 1
CIPAaBOYHBIX MAaTE€PUAIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUH

2.2

Bonopon. Iloustue
0 KHCJIOTaX M COJISIX

Bonopon — anemeHT u npoctoe
BelecTBo. Haxoxaenue Bonopoaa

B TIpHUpojie, PU3NIECKUe U XUMHUECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nostydeHus. KucimoTsl u comu.
MomnsipHbiii 005EM Ta30B. Pacuérhl

[0 XUMHYECKUM YPABHEHUSM.
Xumuueckuii Ikcnepumenn:
Jlemoncmpayuu:

[Tonyuenue, cobnpanue u

PackpbIBaTh CMBICIT U3y4aeMbIX MOHSATUI
Y IPUMEHSTH 3TH MIOHATUS TIPU OMHCAaHUU
CBOMCTB BELIECTB U UX IIPEBPALICHUN.
XapakTepu30oBaTh (OMHUCHIBATH)
dusnyeckue U XMMHYECKHE CBOWCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 MOTyYeHUs,
NpUMEHEHUE.

Cobupatpb mpubdop 11l MOTyYeHUs
BOJIOPO/IA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIMKY
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pacro3HaBaHKe BOJOPO/IaA.
B3aumopeiicTBue Boj1opoia ¢ OKCUIOM
menu (I1).

JlabopamopHhuwiii onvim.
B3aumoneiicTBre KUCIOT ¢ METaNIaMHU.
lIpakmuuecxas paboma:.

Ne 4. TTonyuenue u cobupanue BoA0poa,
V3y4YECHHUE €ro CBOMCTB.

Boviuucnenus:

00bEMa, KOJIMUECTBa BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA WIH 00bEMY;

00BEMOB Ta30B IO YPaBHEHHUIO PEAKITUH
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUM
razoB

JUTsL coCcTaBlieHus1 (HOPMyYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUH XUMUIECKUX
peaximii ¢ yuacTueMm BOJIOpO/a.
BBIYucisTh MOJISPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BEM rasa,
Maccy BEIleCTBa;

[TpoBOaUTH pacu€Thl O YPaBHEHUSAM
XUMHUYECKUX PEaAKITHil: KOJIMYeCTBa,
00BbEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCe peareHToB
WIH MIPOAYKTOB PEAKIINH.

CnenoBaTh npaBwiiamMm 0€30MacHON
paboThI B 1abopaTopuu Mpu
WCIIOJIb30BAaHUU XUMHUYECKOU TTOCYIbI U
00Opy/I0BaHMS, a TAK)KE IMpaBUIaM
oOpalleHus ¢ TOPIOYMMHU BeIeCTBaAMU

B OBITY.

[TnanmpoBaTh M OCYIIECTBIIATH Ha
MIPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOJIOICHNUS, JENIaTh BHIBOJIBI
0 PE3yJIbTaTaM IKCIIEPUMEHTA.
VYuacTBOBaTh B COBMECTHOM paboTe

B TpyIIe

2.3

Bopna. PactBopsl.
Iloagatne
00 OCHOBaHUIX

dusnueckue cBoiicTBa BoAbl. Boga kak
pacTBOpUTEIh. XUMUUYECKHUE CBOMCTBA
BOJIBI.

OcHoBaHMU.

PackpbIBaTh CMBICH U3y4aeMbIX ITOHATUN
Y IPUMEHATH 3TH MOHATHUS IIPU OMUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALICHUN.
XapakTepu3oBaTh PU3NYECKUE U

28



PactBops1. Ponb pacTBOpOB B ipupoje u
B JKU3HHU 4es0BeKa. KpyroBopot BoabI
B MPpUPOJIE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa U OYMCTKA MMPUPOHBIX BOJI.
HacpImieHnbie M1 HEHACBIICHHBIC
pacTBOpbl. PacTBOPUMOCTH BEIIECTB

B Bojge. MaccoBast 10Jis BelllecTBa

B pacTBOpE.

Xumuyeckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelecTs ¢ pa3inuyHOU
pPacTBOPUMOCTBIO.

BzaumoneilicTBre BOJBI C METaIaMHU
(HaTpHUEeM U KaJIbITUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
LIEJ10Y€EH C [IOMOILBIO UHAUKATOPOB.
Jlabopamophwie onvimoi
HccnenoBanme ocoOEHHOCTEN
pPacTBOPEHUS BEUIECTB C PA3TUIHON
PacTBOPUMOCTHIO.

[IpuroroBiaeHue pacTBOPOB

C ONPENEIEHHON MaCCOBOM JIOJIEN
pacTBOPEHHOIO BEMIECTBA.
Illpaxmuueckas paboma

Ne 5. ITpuroroBiieHre pacTBOpOB

C ONpPEAEIEHHON MaCCOBOM JI0JIEN
PacTBOPEHHOIO BEIIECTRA.

XMMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOPHUTENS B IPUPOIHBIX TpOIeccax.
CocTaBisiTh ypaBHEHHUS XUMHYECKUX
peakuuii C y4acTUEM BOJBI.

OOBACHATH CYITHOCTH HKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOTHBIX BOJ, CIIOCOOBI OUUCTKU BOJIBI
OT IpUMeECeH, MEPHI 10 OXpaHe BOJ

OT 3arpsi3HEHUS.

[TnanupoBaTh U OCYIIECTBIATD

HA TPAKTUKE XUMUYECKUE
IKCIIEPUMEHTHI, TPOBOIUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI MO pe3yJbTaTaM
HKCIIEPUMEHTA IPY MPOBEIACHUH
71a00paTOPHBIX OIMBITOB U MPAKTUYECKOU
paboTHI.

CnenoBathb npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCTIOJIb30BAaHUU XUMHUYECKOU TIOCYIBI U
o0opynoBaHUs.

[IpoBOIUTE BBEIYHCIICHUS C PUMCHCHHEM
MOHATHUS «MaccoBas J0JIsl BEIIECTBA

B PACTBOPE».

BricTpauBars pa3zBEPHYThHIE IMCbMEHHBIE
U YCTHBIE OTBETHI C OMIOPOM

Ha uH(popMaIHio U3 yueOHUKa U
CIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
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Buiuucnenus:
C UCIIOJIb30BAHUEM MOHSITHUS «MaCCOBas
JIOJISI BEIIECTBA B PaCTBOPE»

WCIIOJIb30BATh U3yUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COeIMHEHUN

11

Krnaccudukanums HeopraHn4ecKux
coenuHenuid. Oxcunapl. Knaccudukarms
OKCHJIOB: cosieo0pa3yroline (OCHOBHbIE,
KHUCJIOTHBIC, aM(pOTEpHbIC) U
HecosieoOpasyromue. Homenkiarypa
okcuaoB. Ou3nvecKkrne U XUMHUIECKUE

cBOMCTBA OKCHUIOB. [lonmydyeHne oKkCuoB.
OcnoBanust. Knaccudukarnuss ocHOBaHUI:

IETOYM U HEPACTBOPUMBIEC OCHOBAHUS.
Homenknartypa ocHoBannii. @usnyeckue
Y XMMUYECKHE CBOMCTBA OCHOBAHUM.
[TosmyuyeHnne OCHOBaHUM.

Kucnotsl. Knaccuduxarust Kucnor.
Homenkiiatypa kucior. @usnyeckue
Y XMMHYECKUE CBOMCTBA KUCIOT. P
aktuBHOCcTH MetaiioB H.H. bekerosa.
[Tonydenue Kucior.

Conu. Homenknatypa cosnei.
Ou3n4YeCcKre 1 XUMHYECKUE CBOMCTBA
conei. ITomyuenue coei.
['enernueckas CBsI3b MEXKy KJIaccamMu
HEOPraHNMYECKUX COETUHEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

KnaccudunupoBats n3yyaembie
BEILIECTBA 10 COCTAaBY ¥ CBOMCTBAM.
CocraBiisiTh (hOpMYJIbI OKCUAOB, KUCIIOT,
OCHOBaHUM, COJIEH U Ha3bIBATh UX

10 MEKIYHAPOIHOW HOMEHKIIATYpE.
[IporHo3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIUX XUMUYECKUX CBOMCTB
M3Y4YEHHBIX KJIaCCOB/TPYII BEUIECTB,

K KOTOPBIM OHHM OTHOCSITCSL.

CocTaBisTh MOJIEKYISIPHbIE YPABHEHHUS
pEaKUni, WUTKOCTPUPYIOLIUX
XUMHUUYECKUE CBOICTBA U CIIOCOOBI
NOJIYYEHUSI BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIII, a TaKXKe
MOJITBEPKAAIOIINX F€HETHUECKYIO
B3aUMOCBSI3b MEX1Y HUMH.
[Ipon3BOIUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMHYECKUX PEAKIIHIA.
[InmaHrpOBaTh U OCYLIECTBIIATH

Ha MIPaKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNUS,
JienaTh BBIBOJBI IO PE3YyIbTaTaM
HKCIIEPUMEHTA IIPU TPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa3iibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbIThI, WITIOCTPUPYIOIINE XUMUUECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX
BEIIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
1IeJI04YEN C MOMOIIBIO HHANKATOPOB.
N3yuenue B3auMOJIEMCTBUS KUCIIOT

C METAJUIAMH, PEAKLIN HEUTpAIIN3aLIUN.
B3aumoperictBue pacTBopa cepHOU
KUCIOTHI ¢ okcuaoM meau (II).
[TonydeHune HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JTHOr0 MeTalljia IPYrum
U3 pacTBOpa COJIH.

lIpakmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbIX
3a1a4 1o TeMe «BakHEeNIme KIacchl
HEOPTraHUYECKUX COCTUHEHU.
Buiyucnenus:

M0 YPAaBHEHUSAM XUMHUYECKOW PEaKIIUU:
KOJIMYECTBa BEIIeCTBa, 00bEMa, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMY, Macce peareHTOB Uin
IIPOJIYKTOB pE€aKIUU

paboT.

CnenoBatb nmpaBuiam 0€30MacHON
paboThI B TabopaTopun

IIPY UCITOJIb30BAHUU XUMHYECKOU
MOCYJ1bl U 000PYyIOBaHUS.
BricTpauBars pa3BEPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMAIINIO U3 YYeOHUKA U
CIPAaBOYHBIX MAaTE€PUAIOB, FPAMOTHO
WCIIOJIb30BATh N3YyYECHHBIN OHATUNHBIN
anmapar Kypca XuMuu

Hroro o pazgeny:
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Paznen 3. Ilepuoanueckuii 3akoH u [lepuoanyeckasi cucremMa xumudeckux 3jieMeHToB /I, . MenaeieeBa. CTpoeHue
aToMOB. XMMHUYECKasl CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEeAKIIUU

3.1

[Tepunoguueckunit
3aKOH U
ITepunonnueckas
cucTeMa
XUMHUYECKHUX
3JIEMEHTOB

J. . Menpaeneena.

Crpoenue aTroma

7

[TepBbie MOMBITKHU KIacCU(PUKALIH
XUMUYECKUX 2JIeMeHTOB. [lonsiTHE

O IPYIIAX CXOJHBIX 3JIEMEHTOB
(1I€TTOUHBIC U MIEIOYHO3EMENIbHBIC
METaJUIbl, TaJIOT€HbI, UHEPTHBIE T'a3bl).
DIeMEHTHI, KOTOpbIE 00pa3yIoT
aM(pOTEpHBIEC OKCUIBI U TUAPOKCHUIBI.
[Tepunonnueckuit 3akoH. [lepnoanueckas
CHUCTEMA XUMHUYECKUX AJIIEMEHTOB

J.1. Menneneesa. KoporkonepuonHas u
JUTHHHOTIEPUOIHAS (POPMBI
[Tepuoandeckoi CUCTEMbI XUMHUYECKUX
sanemeHToB [[.1. Menneneena. [leprnoabl
Y rpy1ibl. PU3UYECKUN CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEpHOa
Y TPYIIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX
anep. M3oronel. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX
20 XUMHUYECKHUX DJIEMEHTOB
[Teprnoguueckou CUCTEMBI

.. MenneneeBa. XapakTepuCTUKA
XUMHYECKOT 0 JIEMEHTA

I10 €ro NnoyIoKeHuto B [leprnonnueckon
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS painyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTpOEHUE TAOIUIIBI
«Ilepnonnueckas cucreMa XUMUYECKHAX
sanemenToB J[.1. MenneneeBa.
MopennpoBarb CTpPOCHHE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOLYPOBHEN
IIPU IOMOILIHA PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluid U 3EKTPOHHO-
rpaduyeckux Gopmyii.

[TosicHATh (hU3MUECKUi CMBICIT
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPHUOAA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKUAE HIIEMEHTHI
IIEPBBIX TPEX NMEPUOJOB, KAJIUH, KaJbLUI
U UX COCIMHEHUA 110 IOJI0KEHUIO

B Ilepuonnueckoi cucreMe

JI.1. Menpeneena.

OOBsACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB XUMUYECKHUX
AIIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, JJIEKTPOOTPULIATEIBHOCTH,
BaJIECHTHOCTH) U UX COEAMHEHUIN

B IIPEEIIaX MaJbIX IEPUOAOB U IIIABHBIX
MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB I10 TPYIIIaM U MEPUOAAM.
3nauenue [lepuoanueckoro 3akoHa u
[Iepronnueckoi cUCTEMbI XUMUUECKUX
BJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenneneeB — y4€HbIl U
rpaXKJaHUH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

B3aumonencTBrue ruipokcua MUHKA

C pacTBOpPaMM KHUCJIOT U IIEITOYEH.
MoaenupoBaHue CTPOECHUS MOJIEKYT
IIPY TIOMOILM PUCYHKOB, MOJIEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «[leproguyeckas cucrema
XMMHYECKUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakoMJIeHHE ¢ 00pa3laMi METAJJIOB U
HEMETAJUIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WK TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC
U YCTHBIE OTBETHI C OIOPOi

Ha MH()OPMAIIHIO U3 YYeOHUKA U IPYTUX
UCTOYHHKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUecKas CBSI3b.
OKUCIUTEIIBHO-
BOCCTAHOBHUTEIBbHBIE
peaxkiuu

Xumuueckas cBsi3b. KoBaneHnTHas
(ToJsipHast ¥ HETIOJISIpHAs) CBS3b.
DIJIEKTPOOTPULIATEIIBHOCTh XUMHUECKHUX
asmeMeHTOoB. MMoHHas cBsa3b. CTeneHb
okuciieHus1. OKUCIMTEIBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporecco

PackpbIBaTh CMBICI H3y4ae€MbIX TOHATHUH.
Onpenenars BUI XUMUYECKOUN CBA3U

B COCJIMHEHHUH.

MopnenupoBatbk CTPOCHHE MOJIEKYJI

IIpY IIOMOILU PUCYHKOB, MOJENIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
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OKHUCJICHUS] U1 BOCCTAHOBJICHHUSI.
OKuCIUTENU U BOCCTAHOBUTEIH.
XUMHUYECKHUM HKCTIEPUMEHT: U3yUEHUE
00pa3IoB BEIIECTB METAJLIIOB U
HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCHUA [IMHKA C PACTBOPaMU KHUCIIOT
U TIEJI0YEH, TPOBEAEHUE ONBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3JIoXKEHUS, COCTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WITIOCTPUPYIOLIHE IPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JI0KEHHUSI, COCTUHEHMUS)

Hcnons30BaTh XUMUYECKYIO CHMBOJIUKY
JUTsL cOCTaBiieHus: (GOpPMyJT BEIIECTB,
AIIEKTPOHHOTO OaslaHca peakIui.
OrnpenensTe CTENEeHb OKUCIEHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB 110 (popmyiaMm u
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COE€IMHEHUH 10 CTEIIEHN OKHCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Onpenenars OKUCIUTENDb U
BOCCTaHOBUTENB. PaccTaBisTh
KO3(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHUCJTUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOJIOM AJIEKTPOHHOTO
Oaytanca.

Ha6nrogaTh XUMHUYECKUE OTIBITHI

10 [JIaHY, aHATU3UPOBATh U JIETATh
BBIBOJIBI.

HUcnons3oBats UKT nias co3manus
MOZEJIEH, TIOArOTOBKY MPE3ECHTALINM,
JIOKJIAJI0B IO TEME.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM Ha
uH(pOpMAITUIO U3 YUeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MuTepHera

Hroro no pazneny 15
PesepBHOe Bpems 3
OBULIEE UMCJIO HACOB 68
[10 ITPOI'PAMME
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9 KUIACC

Ne
/11

HaumenoBanue
pa3IesioB U TEM
y4eOHOT 0 npeameTa

KomnnuectBo
qacoB

Coneprxanue o0yueHus

OCHOBHBIC BUIBI ACITEIBHOCTH
o0yyJaromuxcs

Pa3jien 1. BemecTBO 1 XUMHUYeCKHE PeaKUu

1.1

[ToBTOpEHUE 1
yri1yOJieHUuEe 3HaHUHN
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiacca

5

[Tepuonnueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUUYECKHUX DJICMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJlus, KaJIbIUs U UX
COCIUHEHUI B COOTBETCTBUU

C MOJIOKEHHEM DJIEMEHTOB

B [lepuoguueckont cucteMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMUYECKOM
CBsI3U. THUIIBI KPUCTATUTMYECKUX
pPEETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIIA KPUCTAIIMYECKON
PELIETKN U BUJA XUMHUYECKOU CBS3U.
Kiraccudukanuys u HOMEHKIATypa
HEOPraHUYECKHUX BEHIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIINXCS

K pa3JIMYHBIM KJ1acCaM HEOPTaHUYECKUX
COCIUHEHMI, TeHEeTUYECKasl CBSA3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu3oBaTb XUMUYECKHUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOJOB, KAIHS U KaJIbLIN
I10 UX MoJiokeHuto B [lepuoanueckoit
cucteme /1. 1. Mennaeneena.
KnaccudunmpoBaTts 1 Ha3bIBaTh
HEOPraHMYECKHE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 00LIME XUMHYECKUE
CBOWCTBA BELIECTB PA3JIMUYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPaAMU
MOJIEKYJIIPHBIX YPABHEHUM XUMUYECKUX
pEeaKuunil.

OnpenensaTe BUJ XUMHUYECKOU CBSI3U U
TUIl KPUCTAUIMYECKON PELIETKH
BEILECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBUCHMOCTH OT UX CTPOCHHS.
BricTpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(OpPMAIIHIO U3 YUYeOHUKA U
CIIPAaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJIEIIAIMH
KPUCTAJUIMYECKUX PELLIETOK
HEOPraHWYECKUX BEIIECTB — METAJIIOB
1 HeMeTauioB (rpadura u anmasa),
CJIOXHBIX BEIIECTB (XJI0pUAa HATPHUSA)

VCIIOJIb30BATh U3yUYECHHBIN OHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKHUX
peaKui

Knaccudukanuysa XuMHUUeCKUX PeaKiinii
10 Pa3JIMYHBIM MPU3HAKAM (110 YUCITY U
COCTaBYy y4acTBYIOUIUX B PEAKIIMU
BEIIECTB, MO TEIIIOBOMY 3P QEKTY,

110 U3BMEHEHHIO CTETICHEN OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB,

1o 00paTUMOCTH, 110 yYaCTHIO
KaTtajm3aropa). JK30- U
SHJOTEPMUYECKUE PEAKIIUU,
TEPMOXUMHUYECKUE YPABHEHHUS.
[ToHsATHE O CKOPOCTH XUMHUYECKON
peakiuu. [TonsiTue 06 06paTUMBIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsATHE O TOMOT'E€HHBIX U TE€TEPOTrCHHBIX
peakuusx. [lonarue o karanuse.
[ToHsiTHE O XUMUUECKOM PaBHOBECHUU.
dakTophbl, BAUSIIOLUUME HA CKOPOCTh
XUMUYECKON pEeaKIUU U MOJ0KECHUE
XUMUYECKOTO PABHOBECHSI.
OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIC

PackpbIBaTh CMBICH N3y4aeMbIX MOHATUN
Y IIPUMEHSTh 3TH TOHSATHS TIPH ONUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
KnaccudununpoBarh XUMHUYECKHE
peaKLMM 10 Ppa3IUYHbIM NPU3HAKAM.

Y cTaHaBiIMBaTh 3aBUCUMOCTH CKOPOCTH
XHMHYECKOW peakIuy OT Pa3IMIHBIX
(bakTOpOB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALLICHUI
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensaTs OKUCIUTEND U
BocctaHoButeiab B OBP.

CocTaBIIsITh 2JIEKTPOHHBIN OaTaHC
peaKkLuu.

[Ipon3BOAUTH BBIYMCICHUS

110 XUMUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe

B Mape WA TPYIIIE.

BricTpauBaTh pa3BEpHYTHIE INCbMEHHBIE
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peaKIuu, JJIEKTPOHHBINA OanaHC
OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHON
peakuun. CocTaBieHHE ypaBHEHHIM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCMOIb30BAaHUEM METO/AA
AJIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW PEAKLIMU OT BO3JCUCTBHUS
pPa3NUYHBIX (PaKTOPOB.

OnbIThI, WUTIOCTPUPYIOLTUE TPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOXKEHUS, COSAUHEHHUS).
Boruucnenus:

KOJIMYECTBA BEIeCTBA, 00bEMA U MACCHI
pPEareHToB WU NPOYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIUH

Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMaIHIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
VICIIOJIb30BATh N3YUYECHHBIN ITOHATUWHBIN
amnmapar Kypca XUMUU

1.3

DNEKTPOIUTHYECKAs
JTUCCOITUALIUS.
XUMHAYECKHE
peakiuu

B pacTBOpax

Teopus 37EKTPOIUTUYECKON
JIUCCOLMALIAM. DIIEKTPOJIUTHI U
HE3JIEKTPONIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIMAIIMU BENIECTB

C pa3IMYHBIMM BUJIAMU XUMHUYECKOU
cBs3u. Crenenp auccoruanuu. CHIbLHBIC
U c1a0bI€ AJIEKTPOITUTHI.

Peakimn noHHoro ooMeHa. Y ciioBus

PackpsIBaTh CMBICH H3y4aeMbIX ITOHATHH,
a TAK>K€ CMBICIT TEOPUU
AIEKTPOIINTUYECKON TUCCOLTUALNN.
OOBICHATH TPUUMHBI
AIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEIIECTB, Pa3jINydaTh cla0Oble U CUIbHBIC
AIEKTPOJIUTBHI.

CocTaBsiTh YpaBHCHHA JUCCOOUAIINH
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POTEKAHMSI PEeaKI[Nil HOHHOTO OOMEHa,
MOJIHBIE€ U COKPAIIEHHBIC HOHHBIE
ypaBHeHHUs peakiuid. CBOICTBA KUCIIOT,
OCHOBAHUU U COJIEM B CBETE
MIPEICTABICHUN 00 DIIEKTPOITUTUIECKON
nucconyanuu. KauecTBeHHbIE peakiuu
Ha HOHBL [loHsATHE O THApOIN3E CONE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOIHOCTH
pPacTBOPOB BEILECTB, Mpoliecca
JTUCCOIMALINY KUCTIOT, IIeT04eit

U coseil (BO3BMOKHO UCTIONb30BAHUE
BUJIEOMATEPHUAJIOB).

OnbIThl, WUTIOCTPUPYIOUIUME TPU3HAKU
MIPOTEKAHUs PEeaKIMi HOHHOTO OOMEeHa
(oOpazoBaHUE OcajKa, BHIJICICHHE Ia3a,
o0Opa3zoBaHUE BOJIbI).

PacniosHaBanue HEOpraHM4ECKUX
BELIECTB C MOMONIbI0 KAYECTBEHHBIX
pEaKIM HA UOHBI.

JlabopamopHhuwiti onvim:

N3yuenne npu3HakoB MPOTEKAHUS
peakIuu HOHHOTro 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (C 0OOpa3oBaHUEM OCaJIKa,
BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

KHCJIOT, IIEJIOYEH U COJICH, OJIHbIC U
COKpAaIIEHHbIC HOHHBIE YPaBHEHUS
XUMHUYECKUX PEaKIiii HOHHOTO 0OMeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
peaKIMii TUAPOJIN3A COJIEH.
XapakTepu3oBaTh OOIINE XUMUYECKHE
CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB
HA OCHOBE T€OPHH IEKTPOIUTHUUECKON
JVCCOLMALINY; IOATBEPKIAaTh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUU XUMUYECKUX PEAKLUN.
Pemiats skcriepuMeHTaNIbHBIC 334U

0 TEME.

[InaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMHUUECKHUE
HKCHEPUMEHTHI, MPOBOAUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO pe3ysIbTaTam
HKCHEPUMEHTA MTPU MPOBEAECHUU
Ja00paTOPHBIX OMBITOB M MPAKTUUECKUX
pabor.

CnenoBathb npaBuiaM 0€30MacHOM
paboThI B TabopaToOpuu Mpu
UCIIO0JIb30BaHUU XMMUYECKOU MTOCY/IbI U
000opy10BaHUSI.

[IpoBOAUTH BBIYUCIIEHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaTH B COBMECTHOU padboTe
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Ne 1. Penienne 3KCriepuMEHTAIIbHBIX
3a/1a4 10 TeME.

Buviuucnenusa:
[0 YPABHECHUSAM XHUMHUYECKUX PEaKIIAM

B Tape WU TPYyIIIE.
BricTpanBath pa3BEpHYThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha MH()OPMALNIO U3 YIeOHUKA U IPYTHX
MCTOYHHKOB MH(OPMAIINH, B TOM YHUCIIE
HNutepnera

Wroro no pazneny

17

Pasnen 2. Hemerasiibl M X COeIMHEHUSA

2.1 | OOmas 4
XapaKTepUCTHKA
XUMUYECKUX
DJIEMEHTOB
VIIA-rpynmnst.
I"asiorensr

OO0u1as xapakTepuCcTUKa raJoreHOB.
Oco0EHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEPHBIE CTETIEHNU OKUCIICHHUS.
Ctpoenue u puznyeckre CBOWCTBa
MPOCTHIX BEUIECTB — FaJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJIEUCTBUE C METAIIaMH,
HEMETaJlJIaMU, IEJI0YaMHu).
XnopoBoaopoi. ConsiHast KUCIIOTA,
XUMHUYECKUE CBOKCTBA, NOJIYYEHHUE,
IpuMeHeHue. JleicTBre xuopa nu
XJIOPOBOJOPO/A HA OPraHU3M YEJIOBEKA.
Baxueiimme XJIOpUJIbl U UX HAXO0XKICHUE
B [IPUPO/IE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmbITHI, OTpaxaronme GU3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEeHU (BO3MOKHO UCITOJIb30BaHUE

OOBACHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB HEMETAJUIOB U UX
COEIMHEHNH B IPENIENIax MaJbIX
NEPUOIOB U TJIaBHBIX MOATPYIII
[Teprognyeckoi CUCTEMbI XUMUYECKHUX
JJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (pU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
rajJioreHoB (Ha mpuUMepe XJiopa) u
CJIOKHBIX BEUIECTB (XJIOPOBOJIOPO/IA,
XJIOpUa HATPHs), CIIOCOOBI UX
NOJIy4EHMsI, IPUMEHEHHE U 3HAYECHUE

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensaTe XJIOPHUI-UOHBI B PACTBOPE.
[1naHnpoBaTh U OCYIIECTBIISTh

HA MPAaKTUKE XUMUYECKUE
HKCIEPUMEHTBI, TPOBOAUTH HAOJIIOICHUS,
JIeNIaTh BBIBOJBI 10 pe3yibTaTam
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BHUICOMATEPHUAIIOB).

O3HakomIleHHE ¢ 00pa3aMu XJIOPUJIOB
(raJoreHu10B).

JlabopamopHuwiii onvim:

N3ydeHnne CBOMCTB COJIITHOM KUCTOTBHI.
[IpoBeneHrne Ka4eCTBEHHBIX PEAKIUI
Ha XJIOPUA-HOHBL.

IIpakmuueckas paboma

Ne 2: [TonydeHue CONMSIHON KUCIIOTHI,
M3y4YEHHE €€ CBOMCTB.

Boruucnenus:

[0 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA IIPH NIPOBEACHUU
71a00paTOPHBIX OIMBITOB M MPAKTUYECKHUX
pabor.

CnenoBaTh npaBuiiaM O€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOU
NoCyJibl U 000pyIOBaHUS.

BricTpauBaTh pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(opMaIHIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEpPUAIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
anmapar Kypca XuMuu

2.2

OOmasn
XapaKkTEepUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COCIUHEHUSA

OO0uras xapakTepUCTHKA 3JIEMEHTOB
VIA-rpymmbsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHUCJICHHUSI.

Crpoenue u puznueckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCJIOPOa U CEPBHI.
AnnoTportHbIe MOIU(UKAITUN KUCTIOPO/Ia
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonopoj, cTpoeHue, puznueckue u
XAMHAYECKHUE CBOKCTBA.

OKcubl cephl Kak MPeCTaBUTEIN
KHUCJIOTHBIX OKCHUJIOB.

Cepnas xucnota, pusudeckue u
XUMHUYECKHE CBOMCTBA (001IIHe KaK

OOBICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHNUH CBOWCTB AJIEMEHTOB
VIA-rpynnbl U UX COEAUHEHUN C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTtepu3oBaTh PU3NYECKUE U
XAMUYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTUHEHU I
(cepoBOOPO/IA, OKCUIOB CEPBI, CEPHOI
KHCIIOTHI, CyIb(})aTOB), CTOCOOBI X
MOJIyYEHUS, IPUMEHEHUE U 3HAUEHUE

B PUPOJIE U )KU3HU YEIOBEKA.
OmnpenensaTe HANIMYKE CYIb(HAaT-HOHOB
B pacTBOpE.

OOBIICHATH CYIITHOCTH KOJTOTUYECKHUX
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IpEACTAaBUTENS Kilacca KUCIIOT U
crienuduyeckre). XUMUYECKHUE PEaKIuy,
JIEXKAIKE B OCHOBE IIPOMBIIUIEHHOTO
croco0a MoJy4YeHUs: CEpHOM KUCTOTHI.
[Tpumenenue. Conu cepHON KUCIIOTHI,
KauyeCTBEHHAs peakius Ha CyJb(aT-HOoH.
Haxoxnenue cepbl 1 €€ COeTUHEHU T

B IIpUpOAE. XUMUYECKOE 3arpsI3HEHUE
OKpYXaroUIel CpeJibl COCTUHEHUSIMU
cepbl (KUCIOTHBIE T0K/H, 3arPsI3HEHUE
BO3/IyXa U BOAOEMOB), CIIOCOOBI €T0
PEAOTBPAILICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIleHHE ¢ 00pa3laMu cephl U e€
COEIUHEHUSAMH (BO3MOXKHO
UCIIOJIb30BAHUE BUACOMATEPHUATIOB).
Habmronenue nporecca o0yriiMBaHuUs
caxapa noj 1elCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHhvie onvimol:

N3yyeHne XUMUYECKUX CBOMCTB
paz0aBIEHHOMN CEPHON KUCITOTHI.
[IpoBeneHre Ka4€CTBEHHOM peakiuy Ha
cynbdaT-uoH U HAOII0ICHUE MMPU3HaKa
€€ MPOTEKAHUS

po0JieM, CBSI3aHHBIX C epepadboTKON
COEIMHEHUH CEPBL.

[InaHupoBaTh U OCYIIECTBIATh

HA TIPAKTUKE XUMUIECKUE
HKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNUS,
JienaTh BBIBOJIBI IO pe3ysIbTaTam
IKCIIEPUMEHTA.

CnenoBaTh npaBuiiaM O€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUU XUMHUYECKOU
NOCyJIbl 1 000PYyI0BaHUS.

[Tpou3BOANTH BBIYMCICHUS

10 XUMHUYECKUM YPaBHCHHSIM.
Hcrnonb30BaTh U BBHITOJIHEHUH
y4€OHBIX 3a/IaHUI TEKCThI yUeOHUKa,
CIIPABOYHBIE MaTEPUAITBI
(ITeprouueckyro CUCTEMY XUMHYECKUX
anemenToB [I. 1. Menpaeneena, Tabauiry
pacTBOPUMOCTH KUCIIOT, OCHOBAHUN U
CoJIeH B BOJE, DJIEKTPOXUMHUECKUN PSJT
HaANPSHKEHUH METaIIIOB).

Hcrionb30BaTh IPH BHITOTHEHUH
y4eOHBIX 3a/IaHUI U B MPOIECCE
HCCIIEIOBATEIBCKOM AEATEIIbHOCTH
HAYYHO-TIONMYJISIPHYIO JIUTEPATYpy
XUMHUYECKOT0 COJIepKaHUs, CIIPABOYHbIE
MaTepHalibl, pecypchl MIHTepHeTa
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2.3

OObmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnst.

Azor, docdop u ux
COCIMHEHHUS

OO6mras XxapakTepuCTUKA PJIEMEHTOB
VA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUS.

A30T, pacipocTpaHEHUE B IPUPOJE,
duznueckre U XUMHUIECKHE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero GU3HIECKUE U XUMUYECKHEC
CBONCTBA, MOJYYEHUE U IPUMEHEHHE.
Conu amMmmoHust, ux GU3HUECKUE U
XUMUYECKHUE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHas peakiiysi HA HOHbI
aMMOHHUSI.

A30THas KHCJIOTA, €€ OIIyUYECHHE,
duznueckne U XUMUYECKHEe CBOMCTBA
(obmIue Kak mpeacTaBUTeNs Kiacca
KHUCIIOT U CIIeIU(PUIECKUE).
Hcnonp30BaHKE HUTPATOB U COJIEU
aMMOHHSI B KQU€CTBE MUHEPAIbHbBIX
yno0peHnii. XUMHUECKOe 3arps3HeHHe
OKPYXaroUIEH CPEIbl COCTUHEHUAMU
a30Ta (KUCIIOTHBIE JJOXKIH, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJOEMOB).
®docdop, annoTpornHbie MOIUDUKAITUN
docdopa, hpuznvecKkre 1 XUMHUIECKUE
cBoiictBa. Oxcup pocdopa (V) u
docdopHas kuciora, Gu3HIECKUE U

OOBICHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOWMCTB 3JIEMEHTOB
VA-rpynnel 1 UX COETMHEHUH C YUYETOM
CTPOCHHSI KX aTOMOB.

XapakTepuszoBath PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u Gocdopa 1 UX COCTUHCHHHA
(amMmuaka, cojieii aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa dhocdopa (V)
u pochopHoit KucIoThl, pocdaTos),
CIOCOOBI X TOYYECHHUSI, IPUMEHEHHE U
3HA4YCHHE B MPUPOJIC U )KU3HU YETOBEKA.
OmnpenensiTe MOHBI aMMOHUS U (hocdat-
WOHBI B pacTBOpE.

OOBACHATH CYHUTHOCTb IKOJIOTUYECKUX
npoOJieM, CBA3aHHBIX C HAXOXKICHUEM
coeuHeHul a3ora u ¢ocdopa

B OKPYJKAIOIIEH Cpee.

[1nannpoBaTh U OCYIIECTBIISTH

HA MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, POBOJUTH HAOIIOACHHUS,
JIENIaTh BBIBOJIBI 110 pe3yJbTaTaM
HKCIIEPUMEHTA MIPU MPOBEIECHUU
71a00paTOPHBIX OMBITOB M MPAKTUIECKOU
paboTHI.

CnenoBaTh npaBuiiaMm 0e30macHOM
paboThI B TabopaTopuu
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XUMUYECKUE CBOMCTBA, MOJTy4YCHUE.
Hcnonb3oBanue (pochaToB B KAaUeCTBE
MUHEPAIbHBIX yI0OpEHUI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHne ¢ PU3NIECKUMHU
cBoOMcTBamMu a3zota, pocdopa

1 UX COCTUHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
O3HakoMJieHHE ¢ 00pa3liaMu a30THBIX U
dbochopHBIX yaoOpeHuit.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YYEHHE CBOICTB aMMHAaKa.
BzaumMoieiicTBre KOHIIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEJIbIO (BO3MOKHO
WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHne Ka4eCTBEHHBIX PeaKIui
Ha MOH aMMOHUSA U GocdaT-uoH, u
U3Y4YEHHUE MTPU3HAKOB UX NPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: Tlonyuenne aMmMuaka, u3yueHue
€ro CBOWCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMHUUYECKUX PEaAKIIUMA

IPU UCTIOIb30BAaHUHN XUMHUECKON
MOCY/IBI U 000Dy TOBAHMSI.
[Tpou3BOANTH BBIYHCICHHUS

10 XUMUYECKUM YPaBHEHHSIM.

W cnonp30BaTh NpHU BHINOIHEHUN
y4eOHBIX 3a/IaHUM TEKCThl yUeOHUKa,
CIIPABOYHBIE MaTEPUATTBI
(MepHOINIECKYIO CUCTEMY XUMHUYECKHIX
anemenToB JI. 1. MenneneeBa, Tabiuiy
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM U
coJieil B BOJIE, DJCKTPOXUMHUYECKUHN Pt
HapPsHKEHUI METaIIOB)
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2.4

OObmas
XapaKTEepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynmnst.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mras XxapakTepuCTUKA PJIEMEHTOB
IVA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTEIICHU
OKHUCJICHUS.

VYraepon, annoTpornHbie MOAU(pUKALIAH,
pacrpocTpaHeHue B MPUPOJIE,
bu3znyuecKre 1 XUMHUYECKHUE CBONCTBA.
Ancop6rus. Kpyrosopot yriepoaa

B IIPUPO/IE.

Oxcunpl yriepoja, ux pusndeckue u
XMMHUYECKHE CBOMCTBA, ACHCTBUEC

Ha KMBbIE OPTAaHU3MBbI, ITOJTYUYECHHUE U
npUMEHEHHUE. JKOJIOTUIECKUe
poOJIeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoza (IV), rumoresa riiobanbHOTO
MOTEIJICHUS KJIMMaTa, MapHUKOBBIN
addexr.

YronpHas KUCJIOTA U €€ COJIM, UX
duznUecKkre U XUMHUIECKUE CBOWCTBA,
MOJIyYEHUE U PUMEHEHUE.
KauecTBeHHas peakuusi Ha KapOOHAT-
noHbl. Mcnonb3oBaHre KapOOHATOB

B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SIMCTBE.
[TepBoHaUaMBHBIE MOHATHSA

00 OpraHMYeCcKUX BEIIECTBaX Kak

0 COEMHEHHUSIX yriiepoaa (MeTaH, 3TaH,

OOBICHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEqUHEHHUN C Y4ETOM
CTPOCHHSI KX aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriaepoaa u KpEMHHUSI U UX COSAMHEHUN
(OKCHIIOB yriiepoja, yrojlbHOW KHCIIOTHI,
KapOOHATOB, OKCHAA KPEMHUS,
KPEMHHUEBOW KUCIIOThI, CUIIMKATOB),
CIOCOOBI MX MOTyYEHUs], IPUMEHEHHUE U
3HauYEHHE B IPUPOJIC U )KU3HU YeJIOBEKA.
OOBACHATH MPUYUHHO-CIIEICTBEHHYIO
CBS3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TPUMEHEHHE — Ha IPUMEpPax
COCJIMHEHUN yTiepoia U KPEMHUSI.
OmnpenensaTs KapOOHAT- U CUJIMKAT-UOHBI
B PacTBOpE.

OOBACHATH CYITHOCTh IKOJIOTUYECKUX
npoOJieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOT0 ra3a B OKpYKarolleu cpee.
[TonTBepkaaTh 0OCOOEHHOCTH COCTaBa
OpraHUYeCKHUX BEIIECTB IPUMEpPaMU
NPOCTBIX COSAMHEHUN (METaH, dTaH,
ATWJICH, alleTUJICH, TaHOJI, TJIMIIEPHH,
YKCyCHasi KHCIIOTa), B3aUMOCBS3b

HCOPTaHNYCCKHX COCI[I/IHGHI/Iﬁ yrjiepoaa u
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STWJICH, alleTUJICH, STAHOJI, TIUIEPHH,
YKCYCHasl KHCJIOTa).

[IpupoaHbie ICTOYHUKH YTIIEBOAOPOIOB
(yromim, IpUpOAHBIN Ta3, HEDTH),
OPOAYKTHI UX nepepadoTku (OEeH3HH),
WX POJIb B OBITY ¥ IPOMBINIJIEHHOCTH.
[TonsaTHE O OMONOTUYECKH BaXKHBIX
BEIIECTBAX: JKUPaX, OeNKax, yriieBoJiax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepualibHOE €TMHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COEAUHEHUM.
Kpemnuii, ero pusnyeckue u
XUMHUYECKHE CBOMCTBA, MOTYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KpEMHUS

B nipupojie. OO1ue npeacTaBieHus

00 okcuae kpemuus (1V) u kpemHHeBOM
KHCJIOTE.

Cunukarsl, UX UCIOJIb30BaHUE B OBITY,
MEJUIIMHE, POMBIIICHHOCTH.
Baxueiime CTpouTebHbIE MATEPUATIBI:
KepaMHKa, CTEeKJIO, IIEeMEHT, OETOH,
xene300eToH. [Ipobiembl 6e30macHOro
WCIIOIb30BaHUS CTPOUTEIBHBIX
MaTEpHUaIOB B TOBCEIHEBHOM >KU3HMU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Monenu KpUCTAIUIMYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.

OnuceiBaTh posib OEIKOB, KUPOB U
yTIEBOAOB B (DYHKIIMOHUPOBAHUH YKUBBIX
OpPraHU3MOB, COCTAaB IPUPOIHBIX
WCTOYHUKOB YTJICBOIOPOJIOB, MX POJIH

B OBITY U TPOMBIIINIEHHOCTH.

[TpoBOIUTE BEIYUCICHUS IO YPABHCHHSIM
XMMHUYECKUX PEAKIIUM.

[TnaHMpOBaTh U OCYIIECTBIISTH

HA TPAKTUKE XUMUIECKUE
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHMUS,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIMBITOB M MPAKTHYECKUX
pabor.

CnenoBathb mpaBuiiamM 0€30MacHON
paboThI B J1abOpaToOpuu

IIPH UCITOJIb30BAaHUU XUMHUYECKOU
TIOCYJIBI 1 000PYyTOBaHUS.

Hcnonb30BaTh U BBITOJIHEHUH
y4eOHBIX 3a/TaHUI TEKCTHI YIeOHUKa,
CIIPABOYHBIE MaTEPUATTBI
(ITeproamaeckyro CUCTEMY XUMUYECKHIX
anemenToB JI. 1. Menpaeneena, Tabauiry
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
coJiel B BOJIE, DJICKTPOXUMUYECKUM DS
HaANPsHKEHUH METaJIoB)
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anmasa, rpadura, Qpyiepena.
O3HakoMIIEHHE C MTPOLIECCOM aJCOpOIUU
pPacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOHUCTBOM
MPOTUBOTrasa.

O3HakOMJIEHHE C IPOAYKLIHEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(BuneomaTtepuanbl: cCUJIMKaTHAS
MIPOMBIIIEHHOCTB ).

Mopenu MoneKya OpraHu4ecKux
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, cobupanue, pacro3HaBaHUE
Y U3y4YE€HHE CBOMCTB YIJIEKUCIIOrO Irasa.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIU

Ha KapOOHAT W CUJIMKAT-UOHBI U
M3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckue pabomoi:

Ne 4. TlonyueHue yriaekucnoro rasa,
HU3YYEHHUE €r0 CBOMCTB.

Ne 5. Pemenune skcnepuMeHTaIbHbIX
3a7a4 1o Teme «BakHenIne HEMETaIUTbI
U UX COCTUHEHUS

Buviuucnenus:

10 YPaBHEHUSIM XUMHUUYECKUX PEaAKIIUMA

Hroro no pazneny

25
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Pa3nen 3. Meta/iIbl M X COeTHHEHUS

3.1

OO01ue cBoiicTBa
METAJJIOB

4

OO611ast XxapaKTepUCTUKA XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxkenus B [leprnonndeckoi cucreme
XUMUYECKUX 2JIEMEHTOB

J.1. MenpneneeBa u CTpOEHUSI aTOMOB.
Crtpoenune MeTaiioB. Meraindeckas
CBSA3b U METAJLINYECKast
KPUCTAUIMYECKAs pEIIETKA.
DNEKTPOXUMUYECKHUM Pl HATIPSHKEHUM
MeTaioB. OU3NUECKUE U XUMUUYECKHUE
cBorcTBa MeTa1oB. OO01He CIOCOObI
rnony4yeHuss merayuio. [Tonstue

0 KOpPpPO3HUH METAJJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOPPO3HUH.
CmiaBsl (CTajb, YyryH, TIOPATFOMUAHUN,
OpoH3a) 1 X NMPUMEHEHHUE B OBITY U
MIPOMBIIILJIEHHOCTH.

Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METaJIJIOB U CILUIABOB.
N3yueHue pe3ynbTaToB KOPPO3UU
METaJI0B (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB).

JlabopamopHvie onvimboi:
O3HakomIJIeHHE ¢ 00pa3IiaMi METaJIJIOB U
CIUTaBOB, UX (PU3MUECKUMHU CBOMCTBAMH.

PackpbIBaTh CMBICH U3y4aeMbIX ITIOHATUN
Y TIPUMCHSITH OTU TTOHATHUS TP ONMUCAHUN
CBOWCTB BELIECTB U UX NPEBPALLCHUMN.
OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEIMHEHUH C y4ETOM
CTPOEHHMS UX aTOMOB.

XapakTepu3oBaTh CTPOECHUE METAILJIOB,
o0rre GU3NIecKre U XUMUIECKUE
CBOWCTBA METAJUIOB.

XapakTepu3oBaTh 00IIUE CIIOCOObI
MOJIyYEHUS] METAJLIOB.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B 1abopaTopuu Mpu
WCII0JIb30BaHUU XUMUYECKOU MOCYIbI U
o0opynoBaHUs.

[Tpon3BOANTH BEIYUCICHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM O/INH U3 PEAreHTOB COJIEPKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM padboTe

B TIape WK TPYyIIIIe.

Hcnonb30BaTh NpH BHITIOJIHEHUN
y4eOHBIX 3aJJaHUI TEKCThI y4eOHUKA,
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Buviyucnenus:

10 YpaBHEHUSAM XUMHUYECKHUX PEaKITUH,
€CJIM OJIUH U3 PEAreHTOB COJIEPKUT
npuMecu

CIIPABOYHBIC MaTEPHUAIIbI
(ITepronnueckyro CUCTEMY XUMHUYECKUX
anemenToB [I. . Menneneesa, Tabauiry
PacTBOPUMOCTH KHCIIOT, OCHOBAHUU U
COJIEH B BOJI€, DJICKTPOXUMUUECKUMN P
HaNpsHKEHUI METAIIOB)

3.2

Baxuenmune
METAJUIbI U UX
COETMHEHUS

16

[IlenouHbIie METAJIJIbI: MOJIOKECHUE

B [leprnoanyeckoil cucreme XuMHIECKUX
anemenToB (.M. Menneneesa, ctpoeHne
MX aTOMOB, HAXO0XJCHUE B IPUPOJIE.
du3nUecKre 1 XMMHUUYECKHUE CBOMCTBA
(Ha mpuMmepe HaTpus u Kanus). OKCUabl
Y TUJPOKCUABI HATPUSA U KAJIHSL.
[IprMeHeHuEe MIETOUYHBIX METAJVIOB U UX
COCTMHEHUH.

[I{e1rouHO3eMENBbHBIE METAIJIBI MArHUNM U
KaJblUK: noyioxkeHue B [lepuognueckon
CHUCTEME XMMHUUCCKHUX DJIEMECHTOB

.. MenneneeBa, CTpOCHUE UX aTOMOB,
HaxOXJeHHE B nmpupojae. Pusnyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kaneims. BaxkHelnme coequHeHus
KaJIbIUS (OKCHUJ, TUIPOKCH]I, COJIH).
JKEcTKOCTh BOJIBI U CITOCOOBI €6
YCTpPaHECHMUS.

AJIOMUHUI: TIOJIOKECHHE

B [lepronnueckoit cucTteMe XMMUYECKHUX

OOBsACHATH O0IITHE 3aKOHOMEPHOCTH

B M3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJJIOB ¥ MX COCTMHCHHUI B TPYIITIaxX

C YYETOM CTPOEHUSA UX ATOMOB.
XapaxkTepu3oBaTh (PU3UIECKHUE U
XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB
METaJIJIOB ¥ UX COCTMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIEH), CITIOCOOBI UX
MOJIy4eHHUsI, MPUMEHEHUE U 3HAaUCHUE

B MIPUPOJIC M KU3HU YETIOBEKA.
VYcraHaBauBaTh IPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIlECTBAa — CBOMCTBA — MPUMCHEHHUE —
Ha TIPUMEpax U3yd4aeMbIX BEICCTB.
Pacro3naBarth ¢ TOMOIIIBIO KaYECTBEHHBIX
peaKkIuii MIOHbI METAJUIOB: MarHus,
KaJIbIHs, aIIOMUHUSA, IMHKA, skere3a (1)
u xxenesa (1), meau (I1).

Jloka3biBaTh aM()OTEPHBINA XapaKTep
OKCHJIOB Y THAPOKCHUIOB ATFOMUHUS U
LIMHKA.
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sanemeHnToB .M. MenneneeBa, ctpoeHue
aToMa, HaXOXKJIEHUE B MPUPO/IL.
du3nyecKre U XUMHUYECKHUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUA ATFOMUHMUSL.
Kenezo: nonoxenue B [lepnoanyeckoit
CHCTEME XMMHYCSCKHX DJICMCHTOB

J.1. MennaeneeBa, CTpOE€HHUE aTOMa,
HaxO0XJeHHUE B pupoje. Pusnyeckue u
XAMUYECKHE CBOMCTBA kene3a. OKCUIBI,
ruapokcubl u conu xenesa (1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTy4YCHUE.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aNMOICHCTBHUS OKCHIA
KaJIBIIUSL U HATPUS C BOAOM (BO3ZMOXKHO
HCITO0JIb30BaHUE BUJIEOMATEPUAJIOB).
OkpaivBaHue TUIaMEeHU HOHAMU HaTpus,
KaJiusl ¥ KaJablusl (BO3MOXKHO
HCII0JIb30BaHUE BUJIEOMATEPUAIIOB)
HccnenoBanne CBOMCTB KECTKOM BOJIBI.
[Ipouiecc ropeHus xene3a B KUCIOPOAE
(BO3MOHO UCITOJIb30BAHUE
BUJIEOMATEPUAJIOB).

JlabopamopHhvie onvimoi:

IIpoBeneHrE KauyeCTBEHHBIX PEAKIIMi
Ha MOHBI (MarHusl, KaJabIUs, ATFOMUHUSA,

[TnanupoBaTh U OCYLIECTBIATD

HA MPAaKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOJUTH HAOJIOICHNUS,
JIeJIaTh BBIBOJBI 110 pe3ybTaTaM
DKCIIEPUMEHTA IIPH NIPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBatb mpaBuiiamM 0€30MacHON
paboThI B TabopaTopun

IIPU UCIIOJIb30BAHUU XUMHUYECKOU
MOCYJIbl U 000PYIOBaHUS.

[Tpon3BOANTH BBIUMCIEHUS

[0 XUMUYECKUM YPaBHEHHSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B [Iape WJIU IpyIIIE.

BricTpauBaTh pa3BEpHYTHIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha H(pOpMaIHIO U3 yueOHUKA U
CHPaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
anmapar Kypca XUMHH
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uurHKa, xxenesa (II) u xenesa (I11I), menu
(1), onucanue IpPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanue aMpoTepHBIX CBOHCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHIA
LMHKAa.

Ilpakmuueckue pabomoi:

No 6. JKEcTkoCTh BOJIBI U METOBI €€
YCTpaHECHMUS.

No 7. PellieHue 3KCIepUMEHTAIBHBIX
3az1a4 o treMe «BaxkHenine MeTaibl U
WX COCTUHEHUS.

Boviuucnenus:

M0 YpaBHEHUSAM XUMHUYECKHUX PEaKIUH,
€CIIM OJIMH U3 PEareHTOB JIaH B N30BITKE
WU COZIEPKUT MPUMECH;

MacCOBOM JIOJIM BBIXOAA MPOIYKTa
peakuuu

Uroro mo pazaeny 20

Paznen 4. Xumus U OKpy:xaouias cpeaa

4.1 | Xumusa u 3
OKpYyXaromas cpena

BemecTsa u marepualsl B MOBCEIHEBHOM
JKU3HM 4desioBeka. bezomacHoe
HCII0JIb30BaHUE BEILIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTax U OTPABICHUSX.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH
cpenbl (mpeenbHas A0MmyCcTuMas

XapakTepu3oBaTh pOJIb XUMHUHU

B pa3JIMUHbIX chepax AesTeTbHOCTH
JIFOJIeH, OCHOBHBIC BEIIECTBA U
MaTepualbl, IPUMEHSIEMbIC B KU3HU
COBPEMEHHOI'0 YEJIOBEKA.

OOBICHATH yCI0BUS 0€30M1aCHOTIO
MCII0JIb30BaHUs BEIIECTB U XUMUYECKUX
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KOHIIEHTpaIus BeuecTs. Poib xuMun

B PEIIEHUH SKOJOTUYECKUX TPOOIIEM.
Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

N3ydyenune 00pas3IioB MaTepuanon
(cTexI1o, CTIaBbl METAJUIOB, TOJTUMEPHBIE
MaTepHabl)

peakiuii B OBITY.

AHanmM3upoBaTh U KPUTHUYECKH
OLIEHUBATh UH(POPMAIUIO O BIUSHUU
IIPOMBIIIEHHOCTH, CEJILCKOr0 X035IICTBA,
TpaHCIOPTa U JIp. HA COCTOSTHUE

OKpY KaroIlen Cpe/bl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPU XUMUYECKUX 0XKOrax U OTPABIICHHUSAX.
[TpuHMMaTh yyacTue B 00CYXAEHUN
POOJIEM XUMHYECKOU U AKOJIOTUIECKON
HaIIPABJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 10 TpolIeMe U
npeajgaraTb BO3MOXKHbBIE ITyTH €€
pelIeHUs

Hroro mo pazgeny: 3
PesepBHOE Bpems 3
OBLIEE Y1 CJIO YACOB 68
I10 ITPOI'PAMME
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