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Pabouas mporpamma mno yueOHOMYy mpenMery «Xumus» (0a30BbIii ypOBEHb)
(mpenmMeTHast 00J1acTh «EcTecTBeHHO-HAYYHbIE PEAMETBD») BKJTIOYAET
HOSICHUTEJIBHYIO 3aIUCKy, COJEp)KaHHe OOy4YCHHs, TUIAHUPYEMbIE pe3yJIbTaTbl OCBOCHHUS
OporpaMMmbl [0 XHMHH, TEMAaTUYECKOE IIJIaHUPOBAHUE, TMEpedYeHb (KOAU(PHUKATOP)
pacmpeieNIeHHbIX M0 KJlaccaM MpOBEPSEMBIX TpPEOOBaHWN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHON MpPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUS U 3JIEMEHTOB
COACp)KaHUSI 1O XUMHUH, TIepeueHb (KoAM(pUKATOp) NPOBEpPsAEMBIX TpeOOBaHUH K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOH 00pazoBaTeNbHONH MHpPOTpaMMbl OCHOBHOTO OOIIETo
00pa30BaHus U JIEMEHTOB COJIEP KAHUSA 110 XUMUHU.

IMNOACHUTEJIBHAA 3AIITMCKA

PaGouass mporpamMma y4eOHOro Kypca «XuMus» 0a30BOTO YypOBHSA ISt
oOyyaromuxcs 8-9 kiaccoB pazpaboTrana Ha ocHOoBe DeepanbHOM pabodeit mporpaMmbl
Mo «XuUMHW», ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUN, MPETBIBIIEMBIX K
MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAJUILIMN pOCCUCKOTO 00pa3oBaHus. Peanu3zaims
MIporpamMMbl 0OECTICUUBAET OBJIAJICHUE KIIOUYEBBIMU KOMITETEHIIUSIMHU, COCTABIISIOIIUMHU
OCHOBY JUII CaMOpa3BUTUS U  HENPEPHIBHOTO  00pa3oBaHUsA, LETOCTHOCTh
OOIIEKyJIbTYpPHOTO, JUYHOCTHOTO U  TO3HABAaTEJIBHOTO  Pa3BUTHS  JIUYHOCTU
oOyuarommxcs.

[IporpaMMa 1m0 XMMHUU JaeT TMPEACTaBICHHUE O IENAX, OOIIel CcTpaTeruu
00Oy4eHHUsl, BOCTIUTAHUS U PA3BUTHSI 00YUAIOIUXCS CPEACTBAMHU YUEOHOTO MPEAMETA,
yCTaHaBIMBAaeT  o00s3aTeNbHOE  MPEAMETHOE  COJIepKaHWe,  MpelyCMaTpHBacT
pacnpe/iesieHIe ero Mo KJlaccaM U CTPYKTYPHPOBAHUE MO pa3jesiaM U TEMaM MPOTPaMMBI
M0 XUMHUH, OINpEHeseT KOJWYSCTBEHHbIE M KAYECTBECHHBIC XapaKTEPUCTHKU
COJIEp)KaHMsI, PEKOMEHIYEeMYIO TMOCIEA0BATeIbHOCTh HU3YYEHUS XUMHUU C YYETOM
MEXIIPEAMETHBIX M BHYTPHUIIPEJAMETHBIX CBSI3€M, JIOTUKM Yy4eOHOro mpoIliecca,
BO3PACTHBIX OCOOEHHOCTEH OOYyYarommxcs, OMpeAeNseT BO3MOKHOCTH IpeaMeTa
JUIS peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHN 00pa30BaTENIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHMIA
K pe3ynbTaTaM OOy4YeHUS XMMHUH Ha ypOBHE IIEJIeH WM3Y4YEHUs IMPEeaMETa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEILHON JESTEIbHOCTH 00YUaloIIErocs Mo OCBOCHUI0 y4eOHOTO
COJICPIKAHMUSL.

3HaHWE XWMHUH CIY)KHT OCHOBOW IS (OPMHUPOBAHHS  MHPOBO33PCHUS
00y4YaromIerocsi, €ro MPeACTaBICHUA O MAaTePUATHHOM EIUHCTBE MUPA, BAKHYIO POJIb
urparoT (GopmMupyeMble XUMHUEH TMPEICTABICHUS O B3aMMOIPEBPAIICHUSIX DHEPTUU
U 00 DSBOJIOLUMU BEUIECTB B MPUPOJE, O MYTSIX pEIICHUs TII00ANbHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHsI YEJIOBEUECTBA — CBIPbEBOM, HHEPreTUYECKOW, IHILEBOU
1 DKOJIOTHYECKON 0€30MacHOCTH, TIPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenne xumuu:
CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH Ul CaMOpPa3BUTHUA U (POPMUPOBAHUS
KyJIbTYpbI JINYHOCTH, €€ 001IeH U (PYHKIIMOHAJIBHON IPaMOTHOCTH;



BHOCUT BKJaJ B (OPMHPOBAHUE MBIIUIEHHS W TBOPYECKUX CIIOCOOHOCTEMN
OoOy4YaroIMXCs,  HABBIKOB  HX  CAaMOCTOSITENBHOW  y4eOHOM  JIE€ATEIBHOCTH,
HKCIEPUMEHTAIbHBIX U HCCIENOBATEIbCKMX  yYMEHHUH,  HEOOXOOUMBIX  Kak
B IIOBCETHEBHOW U3HU, TaK U B IPOPECCUOHAIBHOMN 1€ATEIbHOCTH;

3HaKOMHT CO CHEIU(PUKON HAyUHOT O MBIIUICHHUS], 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIJa Ha E€IMHCTBO IPUPOABI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAIlOM
B (hOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

CHoco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYUHBIM
3HaHUSM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTMYECKOE 0Opa30BaHUE
00y4Jaromuxcs.

JlanHple HampaBieHuss B OOYyYEHHH XHUMHHM OOECHEYMBAIOTCA CHELU(PUKON
COJIEp>KaHUS YU€OHOT0 MpeIMETa, KOTOPBIN ABIISIETCS MEJArOrM4ecKy aJanTUPOBAHHBIM
OTpakeHHeM 0a30BOM HayKW XMMUU Ha ONPEJIETICHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOLIEro o0Opa3oBaHMs OpPUEHTUPOBAH
Ha OCBOCHHME OOYyYalOIIMMHCS CHUCTEMBbl IEPBOHAUYAIBHBIX IMOHSATUM XWUMHUHU, OCHOB
HEOPraHMYECKOW XMMHHM U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHSTHI OpraHU4eCKOu
XUMUH.

CtpykTypa coAepkaHdhs HOporpaMmbl MO XUMUM CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 MOAX0a K ee n3yueHuro. ConeprkaHue CKIaablBA€TCA U3 CUCTEMBI TOHATHI
O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CUCTEMBI MOHATHH O XUMUYECKOW PEaKIMH.
O0e »TH cHUCTeMBbl CTPYKTYpHO OPIraHHM30BaHbl MO MNPUHLUIY IOCJIEI0BATEIBHOTO
pa3BUTHs 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEACTABICHHUI pa3HOr0 YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYE€HHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunonuueckoro 3akona /.M. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YYEHHS O CTPOEHUHU aToMa U XUMHUYECKOM CBA3H;

NpEeICTaBICHUN 00 ANEKTPOIUTHUECKOM INCCOIMALINY BEUIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHHSI PACCMATPUBAOTCSA Ha OCHOBE AMIUPHYECKH MOJyYECHHBIX
¥ OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K IPYyTrOMY,
BBIMONHSST  (QYHKUMHM OOBSICHEHHS W IMPOTHO3UPOBAHUS  CBOWCTB, CTPOCHUS
Y BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHnue nporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (POPMUPOBAHUIO TPE/ICTABICHUS
O XUMMYECKOW COCTaBIIIOIICH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM
IPUPO/BI, IECHHOCTHOT'O OTHOIIEHHS K HAYYHOMY 3HaHHIO U METO/IaM ITI03HAHHS B HAyKe.
N3yyeHnne XUMUM TPOUCXOAUT C TIPUBJICYEHUEM 3HAHUHN U3 paHEe U3yUYECHHbBIX YUEOHBIX
npeameToB: «Okpyxaronuii Mupy», «buonorus. 5—7 kiaaccs» U «Pusnka. 7 Kiaccy.

[Ipy u3yyeHUM XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOU
HayKM Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOW NEATEIbHOCTH
YeloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYyJBTYpHL. 3ajada ydeOHOro
npeaMera COCTOUMT B ()OPMHUPOBAaHMHM CHUCTEMbl XMMHUYECKUX 3HAHUM — BaKHEUIIUX
(akTOB, NMOHATHUN, 3aKOHOB U TEOPETHUYECKUX IIOJOXKEHWM, NOCTYNHBIX 000OIIEHHUN
MHUPOBO33pEHUYECKOTO XapaKTepa, s3blKa HayKH, B IMPUOOIIEHUH K HAay4YHbIM METO/aM



MO3HAHUS TP M3YYCHHH BEIIECTB M XWMHUYECKHX peakiui, B (hopmMupoBaHun
Y Pa3BUTHM TO3HABATEIbHBIX YMEHHUW, U MX NMPUMEHEHHH B y4€OHO-IIO3HABATEIHLHON
U y4eOHO-HCCIIEIOBATEIbCKON  JESATENbHOCTH, OCBOCHMM TIPaBWJI  0€30MaCHOIO
oOpallleHUs C BeIlleCTBaMH B TTOBCEHEBHOM JKU3HH.

[Ipy u3yyeHUHM XUMUM Ha YPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMs Ba)KHOE
3HauYEHHUE MPUOOPENIN TaKHe 1IeJH, KaK:

dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K CaMO00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY NPHHATHIO PEIICHUM,
CIOcOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSM >KU3HH;

HaIpaBJICHHOCTh OOYYEHHs HAa CHUCTEMAaTUYECKOe MPUOOIIEHHE OOyYaArOMIMXCS
K CaMOCTOSITEJIbHOW MO3HABATENbHOW JESITENIbHOCTH, HAYYHBIM METOJIaM MO3HAHUA,
(GOpMHUPYIOIIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieyeHue ycJIoBHM, CIIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIIIUMUCS OIbITa
pa3HOOOpa3HOMl JIeATENbHOCTH, IIO3HAHWA W CaMONO3HAHUs, KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEATENBHOCTH;

(dopmupoBanue o01IEel (PyHKINOHATBHOW M €CTECTBEHHO-HAYyUYHON IpaMOTHOCTH,
B TOM YHCJI€ YMEHHUI OOBSICHATh U OLICHUBATH SIBJIEHUSI OKPY’KAIOIIEr0 MUPA, UCTIOIb3YS
3HAHUS U OIBIT, MOJYYEHHbIC MPU U3YUYEHUU XHWMHH, NMPUMEHITh WX MPU PEUICHUU
npo0JieM B MOBCETHEBHOM KU3HU U TPYJOBOU JEATEIHLHOCTH;

dbopMupoBaHue y OOYy4YaIOIIMXCS TyMaHUCTUYECKUX OTHOIICHHWM, MOHMMAHMUS
LHEHHOCTH XHMHWYECKUX 3HAHMM i BBIPAOOTKM HSKOJIOTMUECKH LEJIECO00pa3HOoro
NOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTU B LIENSAX COXPAHEHHSI CBOETrO 370POBBS
Y OKPY’KAIOLIEH NPUPOIHON CPENbI;

pa3BUTHE MOTHBallMM K  OOYYEHHIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CaMOBOCIHHMTAHHIO Ha OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX LEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY MO U HATTPABICHHOCTH JAIBHEUIIIET0 00yUeHUSI.

OO1iee 4McnO 4YacoB, M3y4aeMbIX MO mpeaMeTy xumus, — 136 4dacos:
B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 vacos (2 yaca B HeZEINo).



COJAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMHYECKHE MTOHATHSA

[Ipenmer xumuu. Ponp XuMuM B KU3HU 4YEJIOBEKAa. XUMUS B CUCTEME Hayk. Tena
1 BelecTBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATperaTHoe cocTosiHue BemecTs. [lonsTue
0 MeToJiax Mo3HaHWA B XUMHUHU. YucThle BemecTBa U cMecH. CriocoObl pasjiesieHus
cMmecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIeMEeHThl. CUMBOJIBI XUMHUECKUX 3JIEMEHTOB.
IIpocTbie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX SJEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass artoMHas wmacca. OTHocHUTeNIbHas
MOJIEKYJISIpHas Macca. MaccoBas J0Jisi XMMHUYECKOI0 2JIEMEHTa B COCIMHECHUM.

KommuecTBo BemecTa. Mosb. Mossipaast Macca. B3anMoCBsA3b KOJIMYECTBA, MACCHI
U 4YHClla CTPYKTYPHBIX €IUHMI] BeliecTBa. Pacuersl mo ¢opmysiaM XUMHYECKHX
COCIMHEHNMH.

DU3NYECKUE U XUMUYECKUE SIBIICHUS. XUMUYECKasl PEaklUs U €€ MPU3HAKUA. 3aKOH
COXpaHEHUs MAacChl BEIIECTB. XUMHYECCKHE ypaBHeHHS. Knaccudukanus XUMHUYECKUX
peakiuil (COeIMHEHUs, Pa3JIOKEHUs, 3aMeleHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOM TOCYJ0M, TpaBWwiamMu padoTel B JabopaTopuu
U TmpueMamu oOpalieHus ¢ Ja0opaTOpHBIM OOOPYIOBAHUEM, WM3YUECHHE M OIMHCAHUE
bu3nYecKuX CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOMIO/IeHUE (DU3UIECKUX
(raBneHUE BOCKA, TassHUE JIbJa, PACTUPAHKUE caxapa B CTYIIKE, KUTIEHHUE U KOHACHC AT
BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYHM, NPOKAIMBAHWE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOM) SIBJICHW, HAONIOACHUE W OINMCAaHUE MPHU3HAKOB
NPOTEKAHUSI XUMHUYECKUX peakiuui (pa3io’KeHue caxapa, B3auMOJICWCTBHE CEpPHOMU
KHCJIOTBI ¢ XJOpHaoM Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu HarpeBanuw,
B3aUMOJIeiicTBHUE Kene3a ¢ pacTBopoM conu Meau (1), u3ydenue crocoOoB pasiaencHus
cMeceil (c TIOMOIIBI0 MarHuTa, (UIBTPOBAHMWE, BBHINIAPUBAHKE, JUCTHILISALINSA,
xpomarorpadusi), IpOBEJICHNE OYUCTKH MOBAPEHHON COJIM, HAONIOJIEHWE U ONMUCaHUE
pEe3yJbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl,
CO3/I1aHHE MOJeJiel MOJIeKYJT (IIapOCTEPIKHEBBIX ).

Bakuelue npeacTraBuTe M HEOPraHUYECKNX BeLeCTB

Boznyx — cmecsk razos. CocTas Bo3ayxa. Kuciaopon — 31eMEHT ¥ IPOCTOE BEIECTBO.
Haxoxnenue kuciopoaa B npupoje, PU3NUYECKUe U XUMUYECKUE CBOMCTBA (pEeaKLUU
ropeaus). Okxcunpl. Ilpumenenue kucinopona. CnocoObl MOJNyYEHUs KHUCIOpOJa
B Jaboparopun M mnpomsbliuieHHocTH. KpyroBopor kuciopona B mpupoge. O30H —
aIJIOTpONHask MOAU(UKALINA KHUCIOPO/a.



TermnoBoit 3PPexT XUMUYECKON peakiuu, TEPMOXUMHUUYECKHE ypaBHEHUS, IK30-
U DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroidb W METaH. 3arps3HEeHHE BO3/IyXa,
yCWJICHHE MapHUKOBOro 3 dexra, pazpyieHue 030HOBOTO CIIOS.

Bonmopon — snemeHT u mpocrtoe BemecTBO. HaxoxkaeHue Bomopoaa B HPHUPOJE,
bu3nueckue U XMMHUYECKHUE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI moyrydeHus. Kucmorbl
U COJIH.

MoutsapHBIil 00BeM Tra30B. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBAa BOJbI. Bojga xak pactBoputens. PactBopsl. HackieHnHbie
Y HEHACBIIIEHHBIE pACTBOPBI. PACTBOPUMOCTS BelIEeCTB B Boie. MaccoBas J0Jisl BEIIECTBA
B pacTtBope. XMMHYECKUE CBOWCTBA BOJbI. OCHOBaHus. Ponb pacTBOpOB B MpHUPOAE
M B JKM3HM 4elloBeKa. KpyroBopoT BOJBI B MPUPOJE. 3arpsI3HEHUE TMPUPOIHBIX BOJ.
OxpaHa 1 0YMCTKA MPUPOJIHBIX BOJI.

Knaccudukarmuss Heopranumdeckux coeauHeHuid. Oxcuawl. Kiaccudukarus
OKCH/IOB: coJieoOpa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe)
u HecoseoOpaszyromnue. Homenkinatypa okcuaoB. @u3nyeckre U XMMUYECKHE CBOMCTBA
okcuoB. [lomydenue OKCUaoB.

OcHoBanusi. Knaccudukaruss O0CHOBaHHI: 1I€I0YM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBaHui. @POuU3MYECKME UM XUMHUYECKHME CBOMCTBA OCHOBAHUU.
[Tomyyenue OCHOBaHUI.

Kucnorsl. Knaccudukamus xucinor. Homenknatypa kucinor. @Puznueckue
Y XUMUYECKHE CBOMCTBA KUCJOT. Pan aktuBHOCTH MeTaiuioB H.H. bekerosa. [lomyuenune
KHUCJIOT.

Comu. HomeHkarypa coieid.

DOu3nYEeCKre U XMMUYECKHUE CBOMCTBaA cosel. [lomyuenue comeil.

I'eneTnyeckas CBs3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckui 5KCnepumenm:

KaueCTBEHHOE OMNPENICICHUE COJIEPkKAHUS KHUCIOpOoJa B BO3AyXE, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE U M3Y4YEHHE CBOMCTB KHUCIOpOJa, HaOJIOJAcHUE
B3aUMOJICHCTBUSI BEIIECTB C KUCJIOPOJOM W YCJIOBHS BO3SHUKHOBEHHUS U MPEKPAIICHUS
ropeHus (moxapa), 0O3HaKOMJICHHE C oOpasllaMyd OKCHJIOB U OIHUCAHUE UX CBOWCTB,
MOJIy4eHHEe, COOMpaHMe, pacliO3HABaHUE W HW3Y4YEHHE CBOWCTB BOAOpoJa (TOpeHue),
B3auMozelicteue Bogopoga ¢ okcumom Mead (1)  (BO3MOXKHO HCIOIB30BaHHE
BUJIEOMATEpUajIoB), HaOmOIeHHe O00pasloB BEMIECTB KoimuecTBOM 1 Moub,
HCClieIOBaHUE OCOOCHHOCTEW PacTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEICHHON MacCCOBOM J10JI€ PaCTBOPEHHOIO BEUIECTBA,
B3aUMO/ICIICTBHE BOJIbI C METAJNIAMU (HATPUEM U KaJblieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), WCCJIENOBaHHE OOpa3IOB HEOPTaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAONIOZCHUE W3MEHEHUS OKpPacKW WHIMKATOPOB B PacTBOpax KHCIOT
Y IIeNIouei, n3yueHue B3aumoeiicteus okcuaa meau (1) ¢ pactBopom cepHOM KUCITOTHI,
KHCIOT C METaJulaMHM, peakuud HEUTpalIM3aluy, IOJIYyYEHUE HEpPaCTBOPUMBIX
OCHOBAHUMW, BBITECHEHHWE OJHOTO MeETajjla JPyTMM U3 pacTBOpa COJIM, PEIICHUE



DKCIIEPUMEHTANIBHBIX 33/ad N0 TeMme «BaxkHelmme Kiaccbl HEOPraHMYECKUX
COEIUHEHUIT.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHUX 3JIEMEHTOB
.. MenpgeaeeBa. CrpoeHue aroMoB. XHMHYECKass CBsI3b. OKHCJIUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMH

[lepBble MOMBITKH KJIACCU(UKAIIMM XUMUYECKUX 3JieMeHTOB. [loHaTHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIET0OUYHO3EMENIbHBIE METAILIbI, TaJIOre€Hbl, UHEPTHBIC
ras3pl). DJIEMEHTBI, KOTOpbIe 00pa3yoT aM(pOTEPHBIE OKCUIBI  TUAPOKCHUIBI.

[lepuonuueckuit 3akoH. llepuomnueckass cucreMa XHUMHYECKHX DIIEMEHTOB
J .M. MenneneeBa. Koporkonepuoanas u jiuHHONepuoaHas Gopmbl [leproaudeckoit
cucTeMbl XuMHuueckux 3seMeHToB [[.1. Menneneesa. [lepuoas! u rpynmnsl. Ousznueckuit
CMBICIT TTIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHwue
AJIEKTPOHHBIX 000JI04eK aToMoB MepBbix 20 xumudeckux 3yeMeHToB [lepuoanueckoi
cucrembl JI.MI. MenneneeBa. XapakTEpUCTUKA XHMHYECKOIO DJJEMEHTa II0 €ro
nonoxennto B [lepuognueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHsI paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKHMX CBOMCTB IO TpylmnamM W NEpuoAaM. 3HAYEHUE
[lepuonnueckoro 3akoHa U llepuoguyeckol CUCTEMBI XUMHYECKUX 3JEMEHTOB
JUISL pa3BUTHS HayKu U npakTtuku. J[.M. MeHneneeB — yueHbI U rpaKJaHVH.

Xumudeckass  cBsi3b.  KoBajieHTHass  (ToJisipHAasl W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusi. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckui sKcnepumenm:

u3yyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCHAA UHMHKA C pPacTBOpaMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX pEAKIUN (TOpPEHHUE,
PEaKINK Pa3JI0KEHUS], COCAMHEHUS ).

Meosicnpeomemmnuie ces3u

Peanuzaius MeXNpeIMETHBIX CBsI3ed TMPU HU3YUYCHMM XHUMUM B 8 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIOJIH30BAHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHH, TaK
Y TIOHSTHM, SBJSIIOIIUXCS CUCTEMHBIMU JJIsI OTIECIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAyYHbIN (DAaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KiaccuduKaius, TMepUOJUIHOCTh, HAOIIOJICHUE, DSKCIIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE.

®dusuka: Matepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUZ, U30TOIIbI,
pPaIMoOaKTUBHOCTb, MOJIEKyIa, SJIEKTPUYECKUM 3apsj, BEIIEeCTBO, TeI0, O00BbeM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (PU3MYECKHE BEIUYMHBI, SIUHHUIIBI U3MEPEHUs,
KOCMOC, IJIaHETHI, 3Be34bl, CONHIIE.



buonorus: porocunres, nprxanue, 6uocdepa.
I'eorpadums: aTrmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC IOPOJIBI, IOJE3HBIC
UCKOTIaeMBbI€, TOTUTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo 1 XuMHUYeCKas peakuus

Ileppogmueckuin 3akoH. llepuomnueckas cucremMa XHMHYECKHX DIJIEMEHTOB
J.A. Menneneea. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX MNEPHOIOB, KW, KaJIbLHSI U UX COCOUHEHUMN
B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepnoanueckoi cucreMe U CTPOCHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOM pELIETKH W BUIA
XUMUYECKOU CBSA3H.

Knaccudukanuss M HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAUIUXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHUN,
TEHETUYECKas CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukammss  XuMUYECKHX ~ peakuuMid 1O  pa3iMyHbIM  MpU3HAKaM
(MO 4YMClly U COCTaBYy YYacTBYIOIIMX B PEAKUMU BELIECTB, MO TEIIOBOMY 3 (dekxTy,
0 M3MEHEHHUIO CTENEHEW OKHUCIEHUS XHMMHYECKMX 3JIEMEHTOB, IO OOpaTUMOCTH,
[0 YYacCTHIO KaTaju3aropa). JK30- U 3HIOTEPMUYECKHE PEAKIUH, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctd XuMHYecKOoW peaknuu. [loHarne 00 00paTUMBIX
U HEoOpaTHMbIX XUMHUYECKHX peakuusax. [IoHATHEe O TOMOTeHHBIX U TeTePOTEeHHBIX
peakuusax. Ilowarme o karanmmsze. [loHsTMe O  XMMHMYECKOM  PaBHOBECHH.
@akTOphl, BIUAIOIIKME HA CKOPOCTh XUMHUUYECKON PEAKIUU U IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBIEHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIMI C UCTIOJIB30BAHUEM METOA SJIEKTPOHHOTO OanaHca.

Teopust DJIEKTPOJUTHUYECKON AUCCOLUMALNH. OJEKTPOIUTBI W HE BIEKTPOJIUTHI.
Karnonbl, aHumoHB.. MeXaHuW3M JUCCOLMALIMM BEUIECTB C pA3JIMYHBIMU BHJAMHU
XuMHueckoi cBsizu. Crenenp qucconuanui. CHiibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiuu moHHOro OOMEHa. YCNOBHUS TPOTEKAHHWS PEAKIMi MOHHOTO OOMEHa,
MIOJIHBIE U COKpALIECHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOWCTBAa KUCIOT, OCHOBAaHUMI
U COJIEH B CBETE MpPECTaBICHHUM 00 3NMEKTPOIUTUYECKON aAuccoruanun. KauecTtBeHHbIe
peakuuu Ha MoHbL. [IoHsATHE O TMAPOIN3E COJIEH.

Xumuueckuii sKcnepumenm:
O3HAKOMJIEHHE C MOJENSMH KPUCTAJUIMYECKUX PELHIETOK HEOPraHUYEeCKUX
BEIIECTB — METAJUIOB M HEMETaIoB (rpaduTa U aamasa), CI0XKHBIX BEIIECTB (XJIOpUaa



HATpHUs), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMU OT BO3JAECUCTBUS
pa3nuuyHbIX (AKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB,
nmpoliecca JUCCOLMAIIMKM  KHUCJOT, Ieloued U cojiel (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peakiuii HOHHOTO oOMeHa (00pa3oBaHMe OcajiKa, BbIIEJIECHUE Ta3a, 00pa30BaHUE BOJIbI),
OTIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUi
(ropeHue, peakIUu pasoKEHUs, COEIMHEHHMs), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX
3azay.

HemeTtayibl 1 HX coeIMHEHUS

OO6mas xapakTepucTrKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernenu okucaeHus. CtpoeHue u pru3nueckre CBOMCTBAa MPOCTHIX BEIIECTB — IAJIOTEHOB.
XUMUYECKHUE CBOICTBa Ha IMpuUMepe xJopa (B3aUMOJCHCTBHE C MeETaJUIaMH,
HEMeTaJulaMu, Hiesnoyamu). XiopoBogopoa. ConsHas KHCIIOTa, XUMUYECKUE CBOWCTBA,
IIOJIy4E€HHE, IPUMEHEHHE. [[eficTBHE XJ0pa U XJIOPOBOJOPOAA HA OPraHU3M YEJIOBEKA.
BaxHeimme XJ10pyIbl U UX HAXOXKICHUE B IPUPOJE.

O6mas xapakrepuctuka 3aeMeHToB VIA-rpymibl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTETIEHU OKHCIICHUS.

CtpoeHne M (U3MYECKUE CBOWMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTtponHble MOIU(UKALMM KUCIOPOAA M Cepbl. XUMHYECKHE CBOMCTBA CEpBI.
CepoBoopoa, cTpoeHue, puanmueckue U XUMHUeckue cBoicTBa. OKCHIBI Cepbl Kak
NPEICTAaBUTENN KUCIOTHBIX OKCcUIoB. CepHas KuclOTa, (U3MYECKHEe U XMUMHUYECKUE
CBOICTBa (00IIME KaK MPEICTaBUTEIN KJIacca KUCIOT U crienupuieckue). XuMHUIeCKUe
peaxkiuy, Jiexaliue B OCHOBE IPOMBIIIIEHHOTO COc00a MOJyYeHHUsI CEPHON KHUCIIOTHI.
[Tpumenenne. Conmu cepHOM KHUCIIOTHI, KAaueCTBEHHAs peakiusi Ha CyiIb(paT-HOH.
Haxoxnenne ceppl W €€ COCIUHEHWHM B MNOPUPOAEC. XHUMHUUYECKOE 3arps3HCHUE
OKpYXarolel cpeapl COENMHEHUSIMU Cepbl (KUCIOTHBIE JTOXIH, 3arpsA3HEHHE BO3yXa
U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPALICHHUS.

O6mas xapakrepuctuka snemeHToB VA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacnmpocTpaHeHue B TpUpoAe, (PU3MUYECKHe M XUMHUYECKHE CBOWCTBA.
Kpyrosopotr azora B mpupone. AMMHaK, €ro (pU3NYeCKue W XMMHUYECKHE CBOMCTBA,
NOJIy4YEHUE 17} IIPUMEHEHUE. Conn aMMOHMUS, 170:¢ duznyeckue
U XMMHYECKUE CBOWMCTBA, NMpUMEHEHHE. KaduecTBeHHas peakiyss Ha HOHBI aMMOHMUS.
A30THas KHUCIOTa, €€ MoJlyueHue, (pu3nyeckue U XUMUYECKHUe CBOMCTBa (0OIue Kak
IPEICTaBUTENS Kiacca KUCIOT U crneunduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEpaJbHBIX yA0OpeHuil. XUMHUYECKOe 3arpsi3HEHue
OKpY’Karolllell cpeibl COEUHEHUSAMU a30Ta (KUCIOTHBIE T0%K]IM, 3arpsI3HEHUE BO3AyXa,
MOYBBI U BOJOEMOB).

®ocdop, ammorponnbie Momupukauuu Qochopa, PUMUECKHE U XUMHUECKHE
cBorictBa. Oxcun docdopa (V) u dochopHas xuciora, GU3MUECKUE U XUMHUYECKHUE



cBoiicTBa, monydyenue. Vcmonwp3zoBanue ¢ocharoB B KaueCcTBE MHUHEPAIbHBIX
yI0OpCHUM.

O6mas xapakrepuctuka 31aeMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUSI.

VYrnepon, aloTponHbie MOAU(PUKALINH, PACTIPOCTPAHEHHUE B PUpPOJIe, HU3UUECKUE
U XuMHyeckue cBoiictBa. Axacop6Omusi. KpyroBopor yriepoaa B mpupoge. OKcHbl
yriaepona, ux (U3NYECKue U XMMHUYECKHE CBOWCTBA, JCUCTBHUE HA YKUBbIE OPTaHU3MBI,
MOJIy4YEeHUE U TPUMEHEHHE. ODKOJIOTMYECKHUE TMPOOJIEeMbl, CBSI3aHHBIE C OKCHIAOM
yraepona (IV), rumoresa ri00ajdbHOrO MOTEIJICHHS KJIMMAaTa, MapHUKOBBIA 3(PQEKT.
VYronbHas KUCJIOTa U €€ COJIM, UX (PU3MYECKHE M XMMUYECKHE CBOWMCTBA, MOJyUYCHHE
u npumeHenne. KadecTBeHHass peakuus Ha KapOoHarT-uoHbl. Mcmosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH M CEJIHCKOM XO3SICTBE.

[TepBoHavYaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCIWHEHUSIX
yraepoaa (MeTaH, 3TaH, ITHJEH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHas KHCIIOTa).
[TpupoaHbIe HCTOYHUKHN YTIIEBOJOPOAOB (YTOJb, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

[TorsiTie 0 OMOIOTUYECKN BaYKHBIX BEUIECTBAX: KUPaAX, OENKax, YriieBoJax — U UX
pOM B KU3HU 4esoBeka. MarepuanbHOE €IWHCTBO OPTraHUYECKUX M HEOPTaHMUYECKUX
COCIMHEHUM.

Kpemunii, ero gusndyeckue u XMUMHUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenus kpemHus B npupoge. OOmue npeacrasieHus o0 okcuae kpemuus (1V)
U KpemHHeBOW kuciore. CulMKaThl, HMX HCIOJb30BaHUE B OBITY, MEAMIIMHE,
MIPOMBIIIEHHOCTH. BaykHeH e CTpouTeNbHbIE MaTepUAIbl: KEpaMUKa, CTEKJIO, IIEMEHT,
oetoH, kene300etoH. I[IpoGnembl ©€30MacHOrO0 HWCIONB30BAHUSI  CTPOUTEIBHBIX
MaTepHaioB B MOBCETHEBHOM KU3HHU.

Xumuueckuu sKkcnepumenm:

M3y4YeHHEe OOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI,
MPOBEJICHNE KAUYEeCTBEHHBIX PEaKIMl Ha XJOPUI-UOHBI M HAOJIOJIEHUE MPU3HAKOB HMX
MPOTEKAHUSI, OMBITHI, OTPAKAIOIINE (PU3HMUECKHUE U XUMUYECKHME CBOMCTBA rajOreHOB
U UX COEAMHEHUN (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB), O3HAKOMJICHUE
c oOpa3uamu XJIOpUIOB (TajJOreHHIOB), O3HAKOMJICHHE C oOpa3lamu cepbl U ee
COEMHEHHUSIMH (BO3MOYKHO HCIOJIb30BaHUE BUEOMATEpUasoB), HAOIIOACHHUE Mpoliecca
OoOyTTIMBaHUs caxapa Ioj JeHCTBUEM KOHIICHTPUPOBAHHOU CEPHON KHUCIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEpHOM KHCIOTHI, MPOBEACHUE KaueCTBEHHOMN
peakiuu Ha Cyiab(paT-uOH U HaAOJIOJIEHUE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE
C (u3nYecKUMHU CBOWCTBaMHU a30Ta, (ochopa U UX COEAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), 0Opa3laMu a30THBIX M (HOCPOPHBIX yA0OpEeHUil,
noJilyueHue, coOupaHue, pacrlo3HaBaHUE M M3yUYE€HHE CBOWCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX pEakUMii Ha MOH aMMOHMS U (pocdaT-MOH M U3YyUEHUE MPU3HAKOB HUX
IIPOTEKAHMSI, B3aMMOJCHCTBUE KOHILICHTPUPOBAHHOM a30THOM KHCIOTBI C MENBIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB), U3YUEHUE MOJAEIEH KPUCTALIMYECKUX



pemeTok anMmasa, rpaduta, (QyJIIepeHa, O3HAKOMIICHHE C IPOIECCOM aacopOIiu
pPacTBOPCHHBIX BEIICCTB AKTHBUPOBAHHBIM yIJIeM M YCTPOMCTBOM IPOTHBOTA3a,
NOJIydeHHe, coOUpaHue, paclio3HaBaHWE W HM3yYCHHE CBOWCTB YIJICKHCIIOrO rasa,
NPOBE/ICHNE KAYEeCTBCHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI M H3y4YCHHE
NPU3HAKOB WX  NPOTCKaHHs, O3HAKOMIICHHME C  TPOAYKIMEH  CHIUKATHON
NPOMBIIIJICHHOCTH, PEIICHHE SKCIePUMEHTAIBHBIX 331ad 1o TeMe «BaxkHeme
HEMETAJUTBI ¥ KX COCAMHCHUS».

MeTaJibl 1 MX COeIMHEHUSA

OO6miast XxapakTepucTUKa XMMUYECKHUX AJIEMEHTOB — METa/NIOB HA OCHOBAHUU MX
nonoxkenus B llepuommueckon cucreMe xumudeckux siemeHToB [[.M. Menneneesa u
cTpoeHust aroMoB. CTpoeHue MeTauioB. Meraiuyeckas CBSI3b M METAILTUYECKAS
KPUCTAJUIMYECKAsT pEHIeTKA. OJIEKTPOXUMHUYECKUM PSAJ HANpsHDKEHUHM  METAJUIOB.
duzryeckre 1 XUMUYECKUE CBOMCTBA MeTaoB. O0IIHME CITIOCOOBI MTOTYUYEHUSI METAIUIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIlTUTHI UX OT KOppo3uu. CIiiaBsl
(cTanp, 4yryH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U TPOMBIIIVICHHOCTH.

[[lenounble MeTauibl: TOJOXKEHHWE B Ileproanyeckoll CHCTEME XUMHYECKUX
sanementoB J[.MI. MeHueneeBa, CTpOCHME KX aTOMOB, HAXOXKIECHUE B IPUPOJE.
duznyeckue U XUMUYECKHE CBOMCTBAa (Ha mpuMepe HaTpus M Kamus). OKcuabl
Y TUJIPOKCUBI HATpUS U Kaiusl. [ [puMeHeHne IeOYHbIX METAIUIOB U UX COCIUHECHUMU.

[{eroyHO3EeMENBbHBIE METAIIIIBI MATHAW U KAJIBLIMI: MOJI0KEHUE B [leprnoanueckoit
cucteMe xuMmmuieckux 3yemeHToB .M. MenaeneeBa, CTpoO€HHE UX AaTOMOB, HAXOXKJICHUE
B npupone. PHU3NYECKUE U XMUMHUYECKHE CBOWCTBA MarHus M Kailblus. BaxHeimne
COCIMHEHUS KaJbIUsl (OKCHJ, THUIPOKCUM, cojin). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTPaHECHMUSI.

AmomMuHuii: nonoxeHue B Ilepuoandeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa, cTpoeHne aroma, HaxoxiaeHue B mnpupone. Dusnueckue u
XUMHUUYECKUE CBOMCTBA altoMuHUs. AMQOTEepHbIE CBOWCTBA OKCHAA W THIPOKCHIA
AJIOMUHHSL.

Kenezo: mnonoxenue B Ilepuognyueckoil cHCTEeME XUMHYECKHX JJIEMEHTOB
JAWN. MengeneeBa, CTpOEHHME aroma, HaxoXAeHHe B npupoae. Dusnyeckue
U XMMHUYECKHUE CBOMCTBA kene3a. OKCubl, TUApPOKCcHUIbl U coim keneda (1) u sxenesa
(1), ux cocraB, CBOKCTBA U TIOJIYYCHHUE.

Xumuyecxuii sxcnepumenm:

O3HaKOMIIEHHE ¢ 0OpaslaMi META/IOB M CIUIABOB, MX (DU3MYECKMMHU CBONCTBAMHU,
U3y4CHHE  PE3yJbTAaTOB  KOPPO3MH  METAIOB  (BO3MOXHO  HCIOJb30BaHHE
BU/ICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBHS OKCH/Ia KAIbIUA U HATPHSI C BOJOM
(BO3MOIKHO HCIIOJIb30BAHNE BHICOMATEPHAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOIBI,
npoiiecca TOPSHuUs JKelie3a B KUCIOPO/Ie (BO3MOXKHO UCIIOIb30BaHUE BUICOMATEPHATIOB),
NPU3HAKOB MPOTEKAHUs KaUeCTBEHHBIX PEaKIMi Ha HOHBI (MArHUs, KaabIHs, aTIOMHHHS,
iunka, skene3a (1) u sxemeza (1), mequ (I1), HaOmogeHne U oOmMCaHUE IMPOIECCOB



OKpalllMBaHUs MJIAMEHU MOHAMU HATPHS, KaIUs U Kalblus (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEpHUAJIOB), HCCIEeIOBaHUE aM(OTEPHBIX CBONCTB THUIPOKCUIA ATIOMUHUS
THAPOKCUIA IIMHKA, PEIIEHUE OJKCIEPUMEHTANIbHBIX 3a7ad 1Mo TeMme «Baxkueliue
METaJTbl U KX COCIMHEHUS.

XuMHUSA U OKPYKaKIIas cpeaa

BemectBa u Marepuansl B TNOBCEAHEBHOM JKM3HHM 4eJIOBEeKa. beszomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XWMHUYECKMX peakuuii B Obity. IlepBas mnomouis
MIPU XUMUYECKUX 0YKOTAX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYXaroled cpenpl (MpeAesibHas JI0IMyCTUMAs
koHneHTparusi BemecTB (manee — II[JIK). Ponp XuMuM B pEIICHUH SKOJIOTMYECKUX
npooIeM.

Xumuueckuii IKcnepumenm:
U3y4eHHE 00pa3loB MaTepualoB (CTEKJIO, CIUIABBI METAJUIOB, ITOJMMEPHBIE
MaTepHaibl).

Mesicnpeomemnvie ceazu

Peanuzanus MeXNpeIMETHBIX CBsi3ed TpU HU3YyYeHMH XUMUHM B 9 Kiacce
OCYIIECTBJISICTCS YepPE3 UCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSATUMN, TaK
U TIOHSATUMN, SBISIIONIMXCA CHUCTEMHBIMH IS OTIEIBbHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MTOHATHS: HayYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHaM3, CHUHTE3, KIACCH(PUKAINS, TEePUOIUIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJIETUPOBAHUE, M3MEPEHHE, MOJEIb, SBJICHHE, MApPHUKOBBIM A(DPEKT, TEXHOJIOTHUS,
MaTEepUAaIIbI.

dusnka: mMaTepus, aToOM, JJICKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIHWA, WU30TOIIHI,
PaMOAaKTUBHOCTh, MOJICKYJIA, DJICKTPUUCCKUHN 3apsij, MPOBOAHHUKH, TIOJYIPOBOIHUKH,
JUDJICKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMYECKAs peIIeTKa, CIUIaBbl, (U3UIECKUE
BEITUYMHBI, €IUHUIIBI M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[IHI,
ComnHue.

buonorusi:  ¢dotocunTe3, ApixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yIA00pEHUSI, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: aTrmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJIbI, TMOJE3HBIE
MCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

HBy‘-IGHI/IC XUMHH Ha YPOBHC OCHOBHOI'O O6HIGFO 06pa3OBaHI/IH HaIIpaBJICHO
Ha AJOCTHIXKCHHC O6y‘IaIOHII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IPCIMCTHBIX
PE3YJIbTAaTOB OCBOCHUA yqe6Hor0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YJIBTAThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O 00IIero oOpa3oBaHHs
JOCTHTAIOTCS B XOJ¢ OOydYeHHS XHMHH B €IMHCTBE Y4YCOHOW M BOCIHTATCIIBHOMN
JCSATEILHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCHHUCKHUMHE COIMOKYJIBLTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMU, IPUHITHIMHU B OOIIECTBE MTPABHIIAMU U HOPMaMH
MIOBEICHHS M CITOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS 1 COLMATTU3AIINN
o0y4Jaromuxcs.

JIM4HOCTHBIC pe3ybTaThI OTpaXkaroT TOTOBHOCTD oOy4JaroImxcs
PYKOBOJICTBOBAaTbCS CHCTEMOH MO3UTHUBHBIX IICHHOCTHBIX OPUCHTAIIMH W PACIIUPCHUC
OIIbITA IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS :

IICHHOCTHOTO OTHOIIEHUS K OTEYCCTBCHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
U HAydYHOMY HACJICIUI0, TIOHMMaHWs 3HAYCHUS XUMHUYECCKOH HAyKH B IKH3HU
COBPEMEHHOTO 00IllecTBa, CHOCOOHOCTH BJIAQAETh JOCTOBEpHOW HHpOpManuen
O TIEPEIOBBIX JOCTHXKCHHUSX W OTKPBITHSIX MHPOBOM W OTEYCCTBCHHON XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHUSI:

MPEJCTABIICHHUS O CONMAIBHBIX HOpMaX M MPaBUIAX MEXJIMYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TIOJIC3HOM, y4eOHO-
UCCIIEIOBATENILCKOM, TBOPUYECKOW H JAPYIMX BUAAX JACSTEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOW JIESTENFHOCTH TPU  BBINOJHEHUW  YYEOHBIX,
MIO3HABATENBHBIX 337124, BHIIOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB, CO3aHUN YICOHBIX
NPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO W B3aMMOIIOMOIIM B TPOIECCE ITON
y4eOHOW JEeSITeTbHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEICHHE M IMOCTYNKH CBOHMX
TOBAPHIIEH C TO3UIMU HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEACTBUHN IIOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHYECKUX NPEACTABICHUM O BEUIECTBE W XHMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIIOIIAX OCHOBY
JUId TIOHMMAHHS CYIIHOCTM HAy4YHOM KapTHHBI MMpA, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NPUPOJBI, B3AMMOCBS3X 4YEJIOBEKa C IPHUPOJHOM CpEIOH,
O pOJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MO3HABaTEJbHBIX MOTHBOB, HAINpPaBJICHHBIX Ha T[IOJYYEHHUE HOBBIX 3HAHUU
0 XUMHUH, HEOOXOUMBIX JIJIs1 00BSICHEHHS HAOJI01aeMBIX IMPOIIECCOB U SIBJICHUM;

MO3HABATEIBHOM, MH(POPMAIIMOHHOW W YUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHON pabOThl ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpOil,
JIOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTUM;

uHTEpeca K OOYy4YeHMI0O U T[O3HAHWIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, TIPOEKTHON M MCCIEAOBATEIIbCKON NESTEIHHOCTH,
K OCO3HaHHOMY BBIOOpPY HANPaBIEHHOCTH U YPOBHS 00YUYEHUs B JlajbHEHIIEM;

4) dpopmMupoBaHNs KYJIbTYPHI 310POBbSI:

OCO3HaHMUS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J10POBBIO,
YCTaHOBKM Ha 3710POBbIM 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUA U HENPUATHUS BPEAHBIX
NpUBBIUEK (YHNOTPEOJICHHUS] QJIKOTOJIA, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH
coOoieHusl MpaBwil O€30MaCHOCTH IpPU OOpalIeHHMM C XUMHUYECKHMHU BEILECTBAMU
B OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEeCca K MPAKTHYCCKOMY HM3Yy4YCHHIO Tpodeccrii W Tpyda pa3IndHOTO poja,
YBOXECHUE K TPYIy U pe3ysbTaraM TPYIOBOW JCATCIHHOCTH, B TOM YHCJIC HAa OCHOBE
NPUMEHCHHUS MPEAMETHBIX 3HAHHWW 110 XMMHHW, OCO3HAHHOTO BhIOOpA WHIMBHUIYATHHON
TPACKTOPHH TIPOJOJDKEHUS OOpa3oBaHUS C yYETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCIEITHOM
npodeccHoOHANBHON AESITEIBHOCTH W PAa3BUTHS HEOOXOJWMBIX YMEHHH, TOTOBHOCTH
aanTUPOBATHCS B MPOGECCHOHATIBHON CpEJIe;

6) IKOJOrH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH L€JIECO00Pa3HOr0 OTHOIICHUS K MPHUPOJE KaK UCTOYHHUKY >KU3HU
Ha 3eMJle, OCHOBE €€ CYIIeCTBOBaHUS, IOHUMAaHUA [IEHHOCTH 3I0pPOBOrO M O€30MacHOro
oOpa3a JKU3HU, OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (DU3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHMS LIEHHOCTH COOJIOJEHUS MpaBUil OE€30MacHOTO
NOBEJICHUS MPpH paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYallUAX, YTPOXKAIOLIUX 37J0POBBIO
U JKU3HU JIIOJICH;

CHOCOOHOCTM TPHUMEHSTh 3HAHUA, IOJydaeMble TMPU HM3YyUYCHUH XUMUH,
JUI PELIEHUs 3a7ay, CBA3aHHBIX C OKPY’KAIOLIEW INPUPOAHOM CPEAOM, MOBBILICHUS
YPOBHS AKOJIOTHYECKON KYJIbTYPbl, OCO3HAHMSI I100aTBHOTO XapaKTepa IKOJIOTMUECKUX
npoOJIeM U IMyTel WX pelIeHUs MOCPEACTBOM METOJIOB XUMUMU;

HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B NO3HABATEIbHOM,
KOMMYHHMKAaTUBHOU ¥ COLMAIIBHON MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METaIlPEAMETHBIX  PE3YJIbTATOB BBIICISIIOT ~ 3HA4MMBbIE
U1 POPMHUPOBAHHSI MUPOBO33pEHUS O0IIEHAYYHBIE TTOHATHS (3aKOH, TEOPHSl, IPUHIHUII,
runoTesa, (akr, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTO€), KOTOPHIE UCHOJIb3YIOTCS



B €CTECTBEHHO-HAyYHBIX YUEOHBIX MpEAMETaxX U MO3BOJSIOT HA OCHOBE 3HAHMM U3 3TUX
npeaMeToB (OpMHUPOBATH MPEACTaBICHUE O IEJIOCTHOM HaydyHOW KapTUHE MU,
U YHUBEpcaJbHble YyueOHbIe JAeHCTBUS (MO3HaBaTelIbHbIE, KOMMYHHKATHUBHEIE,
pEryJsiTUBHbIC), KOTOpBIE 00ecreuynBaoT dbopmupoBaHue rOTOBHOCTHU
K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YUYEOHOU JESTEIbHOCTH.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eCTBUSA
Bba3oBble Jornueckue aecTBUA:

YMCHHC HCIIOJBb30BATh IPUCMBI JIOTUYCCKOI'O MBIIIICHUA IIPHU OCBOCHHU 3HAHUM:
pacKpbIBaTb CMBICIT XHUMHWYCCKUX MOHSATUI (BBII[CJ'DITB HNX XapaKTCPHBIC IIPHU3HAKMU,
yCTaHaBJIMBATb B3aMMOCBA3bL C APYIUMHU HOH?ITI/IHMI/I), HUCIIOJIB30BaTh MOHATUA
JJIIL 00BICHEHHUS OTACJIBHBIX (baKTOB )51 HBHGHHﬁ, BI:I6I/IpaTI> OCHOBAHHUA W KPHUTCPHUU
JJIIL KJIaCCI/I(bI/IKaL[I/II/I XUMHNYCCKUX BCIICCTB N XHMMHNUCCKHUX peaKum”I, YCTaHAaBJIMBATH
IMPUYNHHO-CIICACTBCHHLIC CBA3HW MCKIY 00BEKTAaMU HU3YyUYCHU, CTPOUTHL JIOTHYCCKHUC
PaACCYKICHUA (I/IHILYKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHaJIOFI/II/I), IIPOBOAUTL BBIBOABI
N 3aKJIFOYCHUS,

YMCHHUC IIPUMCHATDH B IIponeccce [TIO3HaHUA IIOHATHUA (HpGIIMeTHBIG
n MeTaHpeI[MeTHI)Ie), CHUMBOJINYECCKUC (3HaKOBBIe) MOJCIIN, HCIIOJIb3YyCMbIC B XHMMHH,
HpeO6paSOBbIBaTI> IMUPOKO IPUMCHACMBIC B XHUMHHU MOJICIIBHBIC IIPCACTABIICHUA —
XUMUYECKU 3HAK (CHMBOJI 3JIEMEHTA), XUMU4eckast (opMyJia U ypaBHEHUE XUMUYECKOU
p€akiun — Mpu pCHICHUU y‘l€6HO-HO3HaBaT€JIBHBIX 3aJa4, ¢ y4€TOM OTHUX MOJCIBbHBIX
HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATh M XAPAKTCPHU30BATh CYIICCTBCHHBIC IPU3HAKH H3Yy4YaCMBIX
OOBEKTOB — XHMHYECKHUX BCIIECTB U XHWMHUYECKUX peaKHI/Iﬁ, BBIABJIIATH 06H_[I/Ie
3dKOHOMCPHOCTH, IIPHUYHMHHO-CIICACTBCHHBIC CBA3HM MW IIPOTHUBOPCUHHA B HN3YyYaCMbIX
Imponcccax n ABJICHUAX.

ba3oBrble uccienoBare/ibCKkue A1eHCTBUA!

YMEHHE UCIO0JIb30BaTh I[OCTaBJICHHBIE BOMNPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KaueCTBE OCHOBBI JJii (POPMHUPOBAHMS THIOTE3bl MO MPOBEPKE
MPABUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

OpuOOpeTeHrWe OMbITa MO IUIAHUPOBAHMIO, OPraHU3alMd U [POBEACHUIO
YYEHMUYECKHUX SKCIIEPUMEHTOB, YMEHHE Ha0JII01aTh 3a XO0M MPOIECCca, CAMOCTOSITEIbHO
MIPOTHO3UPOBATH €r0 pe3ybTaT, (GOPMYIUPOBATH 00OOIIEHNS U BBIBOBI 110 PE3YJIbTATaM
IIPOBEJICHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nndopmanmeii:

yYMEHUE BbIOMpPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO Pa3IUYHbIX
BUJOB U (OpM MpeacTaBieHUs, MOIYyYaeMyH0 M3 pPa3HbIX HCTOYHMKOB (HAay4dHO-
HOIyJIIpHAs JMTEepaTypa XUMUYECKOTO COJEpIKaHMsl, CIIPABOYHBIE IOCOOMS, PECYpChI
WNHTepHeTa), KpPUTHYECKHM  OLEHUBAaTh NPOTUBOPEYHMBYID M  HEJOCTOBEPHYIO
uH(pOpPMAIIHIO;



YMEHUE MPUMEHATHh pa3IMyHble METOABl W 3alpoChl MPU IIOUCKE U OTOOpE
MH(pOpPMaIlMU ¥ COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX JIJIsl BHITOJHEHUS YYEOHBIX
U TIO3HABATEJIbHBIX 3a/ad OIpPEAEICHHOr0 THUIla, NPUOOpPETEHHE OIbITa B 00JacTH
UCTIONIb30BaHUSl  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH,  OBJaJEHUE
KyJIbTYPOU aKTUBHOT'O MCIIOJI30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSATEIIBLHO
BbIOMpaTh ONTUMAJbHYIO (OpMy MpelcTaBiIeHHUs HHPOpMALMM U WILIIOCTPUPOBATH
pelaemMble 3a/1a4l HECIOKHBIMH CXeMaMu, IUarpaMMaMHu, IpyrumMu ¢popMamu rpaduku
U UX KOMOMHALIUAMY;

YMEHUE  UCIOJIb30BaTh M aHaJM3UpoBaTb B Ipolecce  y4eOHOHU
U HCCIEIOBAaTENbCKON NEATEIbHOCTH HH(POPMALMIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOI'0 X0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOLIEH IPUPOIHONU CPEIBI.

KoMMyHUKATUBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1CHCTBHS !

YMEHHUE 3aJlaBaTh BOIPOCHI (B XOJI€ Auaora W (WIM) TUCKYCCHUM) MO CYLIECTBY
o0cCyXJ1aeMOoil TeMBbI, POPMYJIUPOBATh CBOM MPEIJI0OKEHNUS OTHOCUTEIBHO BBINOJHEHUS
IpEeUI0KEHHOH 3a7a4u;

OpUOOpPETEHNUE OIbITa MPE3EHTAUUU PEe3yJIbTaTOB BBIIOJHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (Ja0OpaTOPHOIO OIBITa, JAOOPATOPHOM pPabOTBl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM I03HABATEIbHOMN
U HUCCJIEeIOBATENIbCKOM JeSITENbHOCTH MPU PEIIEHUN BO3HUKAIOIMIMX MPOOJIeM Ha OCHOBE
ydeTa OOLIMX MHTEPECOB M COIJIACOBAHUS MO3ULMKA (00CYX AEHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPAMHALIMS COBMECTHBIX EHCTBUH, OMpeAeieHUEe KPUTEPUEB
10 OLIEHKE KaueCTBA BBIMOJIHEHHOW padOTHI U APYTHE);

PerynsiTuBHbIC YHUBEpPCAJIbHBbIC Y4eOHbIE 1eICTBUSA:

YMEHHE CaMOCTOSITEJIBHO ONpPEAEiATh LEld JACATEIbHOCTH, I[UIAHUPOBATh,
OCYILIECTBIATh, KOHTPOJUPOBATH M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BbIOMpaTh HaubOosee 3PGEKTUBHbIE CHOCOOBI pEIIeHUs Y4eOHBIX
M TIO3HABATEJIbHBIX 3aJa4, CaMOCTOATEIbHO COCTAaBJIATH WM KOPPEKTUPOBATH
IIPEJIOKEHHBIN aJITOPUTM JEMCTBUM IPU BBINOJHEHUU 3aJaHUN C YYETOM II0JyUYECHUs
HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUUsiX, OICHUBATb
COOTBETCTBME IIOJIyYEHHOI'O pe3yJibTaTa 3asABJIICHHOW IL€JIM, YMEHHME HCIIOJIb30BaTh
Y aHAIIM3UPOBATH KOHTEKCTHI, IIpeJIaracMbl€ B YCIOBUHU 3aJaHUMH.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpenMeTHBIX PE3yJIbTaTOB MO OCBOCHHMIO 00S3aTE€IBLHOTO COAEpPKaHUS,
YCTaHOBJICHHOTO JTaHHOH (henmepaibHON pabodeil mporpaMMoOid, BBIIEISIIOT: OCBOCHHBIC
OoOy4JaronMMHUCsl Hay4yHbl€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUM, crieuuduueckue
JUISL TIpeaMETHOW obOnactu «XuMHUsS», BUABL ACATENBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHWS, €r0 MHTEPIPETAIINU, MTPEOOPa30BaAHUIO U MPUMEHECHUIO B PA3IUYHBIX YICOHBIX
Y HOBBIX CUTYalIMSIX.



K xonmy oOyuenuss B 8 kiacce y oOyugaromerocs OyayT chOpMHUPOBaHBI
CJIEIYIOIIHE MPEIMETHBIE PE3YJIbTAThI 10 XUMHUH

pacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOHAs
YU HEOJHOpPOJAHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs ATOMHAs M MOJIEKYJSIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0JI1 XUMHUYECKOTO JIEMEHTA
B COCIWHEHUHM, MOJSIpHBIM  00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKHCICHUS, XUMUUECKas PeaKilus, KIacCUPUKaIUI
pEaKklnii: peaKkIMi COECIMHEHHUS, PEAKLIUH PA3JIOKEHUS, PEAKIIMH 3aMEIEHUs, PEAKIUU
0OMEHa, 7K30- U PHJIOTEPMHUUECKUE PEAKIUH, TEILUIOBOU 3(PPEKT peakuuu, Apo aToMa,
AJIIEKTPOHHBIA CJIOKM aToMa, aroMHasi OpOWTallb, paguyc aToMma, XUMHUYECKas CBS3b,
NOJIApHAsE W HENoJIIpHAsh KOBAJEHTHas CBs3b, MOHHAs CBs3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi 10JIs1 BELECTBA (IIPOLIEHTHAsI KOHLIEHTPAlKsl) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSATh 3TH
MOHATHS IIPYU ONKMCAHNUU BEIIECTB U UX IPEBPALCHUM;

UCMOJIb30BaTh XHMMUYECKYIO CHUMBOJIMKY JJIi COCTaBJIEHUS (OpMyJ BEIIECTB
Y YPABHEHUW XUMHYECKUX PEAKIIMII;

ONPEENSITh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTEIECHb
OKHUCJICHHUSI DJEMEHTOB B OHWHApHBIX COEIUWHEHUSAX, NPUHAJJICKHOCTh BEUIECTB
K ONpEIEIeHHOMY KJIacCy COEAMHEHW Mo (opMmyiaM, BUJ XUMHUYECKOM CBS3U
(KOBaJICHTHAsl ¥ MOHHAS) B HEOPTAaHMYECKUX COCAMHECHHUSIX;

packpbiBaTh cMmbIch [lepuoanueckoro 3akona JI.M. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE TMEPUOJNYECKON 3aBHCHUMOCTU CBOMCTB XMMHMYECKHX JJIEMEHTOB OT HUX
noyioxkeHust B llepuoguueckold cucTeMe, 3aKOHOB COXPAHEHUs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HUs, 3aKOHa ABOTaJpo; OINKCHIBATh
U Xapaktepu3oBaTh TaOmuuHyio Qopmy Ilepuoanyeckoili CHUCTEMBI XUMUYECKUX
AJIEMEHTOB: pPa3jNyaTh MOHATUS «rJaBHas mnoarpynmna (A-rpynma)y u «moOodHas
noarpynna (b-rpynma)», manbie ¥ OoJblliMe MEPUOABI, COOTHOCUTH OO0O3HAUEHUS,
KoTopble uMmeroTrcst B Tabnuie «lleproguueckass cucreMa XHMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUUYECKUX
AJIIEMEHTOB (COCTaB M 3apsij sAapa, OOIlee YKCIIO 3JIEKTPOHOB M paclpeesieHue UX Mo
AIIEKTPOHHBIM CIIOSIM);

KJIaCCUPUIMPOBATh  XMMUYECKHME  JJIEMEHThI, HEOPraHMYECKHE  BEIlEeCTBa,
XUMHUYECKHE peakUuHu (MO YWCIy M COCTaBy YYacTBYIOUIMX B PEAaKIMH BELIECTB,
10 TEII0BOMY 3P eKTy);

XapaKkTepHU30BaTh (OMHUCHIBAThH) OOIINE XUMHUUYECKHE CBONCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  IMOATBEPXKJas  ONWCAHWE NpPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH NPOTEKAHUS XUMUUYECKUX IPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX;



BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (hopMmysie COeTUHEHHs, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN peakIuu;

IPUMEHSTH OCHOBHBIE ONEPAIlMU MBICIUTEIBHON JEATEILHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIMI0, KJIaCCU(PUKAIUIO, BBISBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€M — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUSI — HAOIIOJICHUE, U3MEPEHHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pEabHBIM U MBICICHHBIH );

CJIeIoBaTh TMpaBHJIaM TIOJIb30BAaHUS XUMHMYECKOW TOCYyAOW U JabopaTOpPHBIM
0o0OpyZOBaHHEM, a TaKXe IMpaBWiIaM OOpaleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSAMU TI0 BBITTOJIHEHUIO JTA00OPATOPHBIX XUMHUECKUX OTBITOB IO TIOTYICHHIO
U CcOOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCJIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEICICHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO BEMIECTBA, MJIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE SKCICPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB IIEJIOYCH
U KHUCJIOT C MMOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOI(PTaTICHH, METUIIOPAHXK U APYTHE).

K xonmy oOyuenuss B 9 kJjacce y oOyuaromerocss OyayT chOpMHUPOBaHbBI
CJIEIYIOIIHE MPEIMETHBIE PE3YJIbTAThI 10 XUMHUH:

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHSITUI: XUMUYECKUI JIEMEHT, aTOM,
MOJIEKYJ1a, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas peakius, XUMHUUYecKas
CBsI3b, TEIUIOBOW 3(PQEKT peakiuu, MOJIb, MOJIIPHBIM 00BEM, PacTBOP, AJIEKTPOIUTHI,
HE DJICKTPOJIMUTHI, DJIEKTPOJUTUYECKAS JTUCCOIMAIUS, pEeaKIHuu HWOHHOro OOMEHa,
KaTaJlu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMBbIE pEaKIluH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTEND, OKUCICHUE
U BOCCTAHOBJIEHUE, aJJIOTpONHs, amM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJIEHTHAas,
MOHHAs, METAJUIMYECKasi), KPUCTAJUINYECKAsT pPEIIeTKa, KOPPO3Usl METAIUIOB, CIUIABHI,
CKOPOCTb XMMHMYECKOW pEaKUMH, IMpeaesibHO ponyctumas KoHmeHtpauus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHN U IPUMEHSTh 3TH
MOHATHUSI TIPU OTMCAHUU BEIIECTB U UX MPEBPAIICHUN;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS COCTaBJCHHsS (OpPMYIJI BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIINM;

OTPENIENATh BAJCHTHOCTh W CTENEHb OKHUCJICHUS XHUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PAa3JUYHOIO COCTaBa, MPUHAMIEHKHOCTh BELIECTB K OIMPEAECICHHOMY
KJIACCy COEAMHEHWH Mo QopMyiaMm, BHUJ XMUMHUYECKOW CBA3M (KOBAJIGHTHAs, MOHHAs,
METAJUIMYECKas) B HEOPraHMYECKUX COEJUHEHMSIX, 3apsii HOHA IO XUMHUYECKOU
dbopMyIe, xapakTep Cpellbl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX COCAMHEHUH, TUI
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

PaCKpBIBATH CMBICJI ITepuoanueckoro 3aKOHa .. Menpaeneena
U IEMOHCTPHUPOBATH €r0 MOHWMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIUUYHYIO PopmMy



[leproguyeckoil CHCTEMBl XHMHYECKHX 3JIEMEHTOB: PpAa3JIMYaTh MOHITHS «IJIABHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynma (b-rpynma)», mansie u Oonbiive
NEPUO/IbI, COOTHOCUTh 0003HAYEHMsI, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TalnuIle,
C YUCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB
¥ 3apsiz Aapa, o0IIee YUCIIO 3JIEKTPOHOB U PACIPEEIICHNUE UX 10 3JIEKTPOHHBIM CIIOSAM),
OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB JIEMEHTOB U UX COETMHEHUIN
B IIpE/IeIax MaJIbIX [IEPUOJIOB U INIABHBIX MOJArPYII C YYETOM CTPOEHUS UX aTOMOB;

KJacCU(PULIMPOBATh  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYECKUE  BELIECTBA,
XMMHUYECKUE peakuu (M0 YHCIy U COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB,
10 TeTI0BOMY 3(h(PeKTy, 10 U3MEHEHHIO CTENIEHEN OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (ONMUCHIBaTh) OOUIME M CHEU(PUUECKHE XUMUYECKHE CBOKCTBA
IPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPKIAAs ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBIIAITb YPABHEHUS DIIEKTPOJUTUYECKON JIHCCOUMALMU KHCIOT, IIeJIouen
U COJIEH, MOJIHBIE U COKpAIICHHbIE YPAaBHEHUS PEaKIMii MOHHOrO OOMEHa, ypaBHEHUS
peakinii, TOATBEPKAAIOIINX CYIIECTBOBAHUE N'€HETUYECKOM CBSI3U MEXIY BEllleCTBaMU
pa3IUYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA OCPEACTBOM
COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIN;

MIPOTHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS] XUMUUYECKHUX MTPEBPAILCHUI B pa3IMUHbIX YCIOBUSX;

BBIUMCIIAT OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIDHYKO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JeMEeHTa Mo (popMmyse COeTUHEHHs, MAaCCOBYIO JIOJNIO
BEILECTBA B PACTBOPE, IPOBOJANUTH PACUYETHI [0 YPABHEHUIO XMMHUYECKON pEeaKIuy;

coOoaTh MpaBWia TOJB30BAaHUS XHUMHUECKOW MOCYIoW U J1abopaTOpHBIM
o0opylloOBaHMEM, a TaKXe IpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHUU
C MHCTPYKIUSIMU IO BBIINOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHHIO
U COOMpaHUIo ra3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKUCIIOTO ra3a);

IIPOBOJUTh PEAKLUWH, [OATBEPKAAIOIIME KAYECTBEHHBI COCTaB pPa3IU4HbIX
BELIECTB: PACHO3HABaTh OMNBITHBIM MyTEM XJIOPUAOPOMUA-, HOAMI-, KapOoHAaT-,
dbocdart-, cunukat-, cyiabpar-, THAPOKCHI-UOHbI, KATUOHBI aMMOHUS M MOHBI U3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

IIPUMEHSATH OCHOBHBIE ONEPALINN MBICIUTEIBHON I€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEeHHE, O0000IleHrne, CHUCTEeMATU3AIMIO, BBISIBICHHE MNPUYUMHHO-CIEACTBEHHBIX
CBS3E€U — JUId M3YYECHUs CBOMCTB BEILIECTB M XUMMYECKUX PEAKLHM, €CTECTBEHHO-
Hay4yHbI€ METO/Ibl I03HAHUS — HAOIIOEHUE, U3MEPEHHE, MOJIEIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HanmenoBanue
Ne Komnuectso OcCHOBHBIE BUJIBI AESTEIBHOCTH
pa3zieNioB U TEM Conepxanue oOyyeHus
/1 4acoB 00yJarommxcs
y4eOHOTO TIpeIMeTa
IlepBoHavyanbHbIe XMMUYECKHE NOHATHS
1.1 | Xumus — BaxxHas 3) [Ipenmer xumun. Pose XuMnn B :KU3HU PackpsIBaTh CMBICT N3y4aEMBbIX IIOHITHH.
o0acThb YyesioBeKa. XUMUS B CUCTEME HayK. PackpbIBaTh pojb XUMHUHU B IPUPOJIE
€CTECTBO3HAHUS Tena n BemecTBa. PU3NUECKUE CBOWCTBA | M )KU3HHU YEJIOBEKA, €€ CBSI3b C APYTUMHU
Y MPAKTHYECKOU BEIIECTB. ATPEraTHOE COCTOSIHUE HAyKaMHU.
NEeSATENbHOCTU BenecTB. [lonsiTue 0 MeToAax nmo3Hanua | Paznuyarh 4nMcCThIE BEIIECTBA U CMECH;
YyesoBeKa B XUMUU. YNCThIE BEILIECTBA U CMECH. OJIHOPOJHBIE U HEOJHOPOJIHBIE CMECH.

CriocoObI pa3iesieHus: CMECEH.
Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUUYECKOW MOCYI0M,
C MpaBuJiaMu pabOThI B 1a00OpaTOpUn
U TIppeMaMu 0OpaIeHus C
71a060paTOpHBIM 00OPYAOBAHHEM.
dusnveckre CBoMCcTBa 00pasIoB
HEOPraHUYECKUX BEIIECTB — METAJIOB
U HEMETAaJUIOB.

CriocoOblI pa3zeneHus cMecen
(punbTpOBaHUE, BHITIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

Paznuyath pusnueckue U XUuMUUECKUE
SIBJICHUS.

CiienoBaTh aJiIrOPUTMaM HCIIOJIb30BAHUS
AKCIIEPUMEHTAIBHBIX METOJOB —
HaOJIOJICHUS U DKCTIEPUMEHTA.
HabmromaTe ¥ OUCHIBATE OOBEKTHI

MPU TPOBEACHUM JEMOHCTPALUIA

1 1a00PATOPHBIX OMBITOB IO U3YUEHUIO
(hU3UYECKUX CBOMCTB BEIIECTB, CIIOCOO0OB
pa3leJICHUs] CMECEU BEIIECTB.
[IpoBOAUTE XUMUUYECKUM IKCIIEPUMEHT
MIpU pa3fiesieHnu cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHON COJIN) B XOJI€




Jlabopamopnule onvimui:

N3yuenue u onucanue pu3ndecKux
CBOMCTB 00pa3lioB HEOPTaHUYECKUX
BEILIECTB.

N3yuyenune cnocoO0B pa3eneHus: cMecei
(C TOMOIIIbIO MAarHUTA).

IIpaxmuueckue pabomuwi:

Ne 1. TIpaBuna pabotsl B 1abopaTopuu
U TIPUEMBI 00palieHust ¢ J1a00paTOpPHBIM
000pyI0BaHHEM.

Neo 2. Paznenenue cMeceit (Ha mpumepe
OYUCTKHU IMOBAPEHHOU COJIN)

MpaKTHIECKON paboThl No 2.

CnenoBaTh npaBuUIaM MOJIb30BaHUS
XUMHUYECKOH TOCY 101 U 1a00paTOpHBIM
000py1I0BaHUEM, a TAKXKe IpaBUIam
oOpalleHus] C XUMUYECKIMH BEIIeCTBAMHU
B COOTBETCTBHHU C HHCTPYKIHEH

TIPU BBITIOJTHEHUH MTPAKTUIECKON

pabotsl No 1.

BricTpauBaTh pa3BepHyThl€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOi

Ha uH(pOpMaIIO U3 yUeOHUKA

U CIPaBOYHBIX MaTepUaIoOB, IPaMOTHO
WCIIOJIb30BATh U3YYEHHBIN TOHATHIHBIN
anmapaT Kypca XUMUU

1.2.

BemectBa
U XUMUYECKHUE
peaxkiuu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKHUE
aneMeHThl. CUMBOJIBI XUMHYECKHUX
37eMEHTOB. [IpocThlie U ClI0XKHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumnueckas ¢popmyna. BareHTHOCTh
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BELIECTB.
OTtHOocHTenbHAs aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca.
MaccoBast 10J11 XUMHYECKOTO dJIEMEHTA
B COC/IMHEHHH.

Omnpenenars TpU3HAKH XUMHUECKUX
peaxiui, yCciI0BUs UX MPOTEKAHNUS.
OOBICHATH CYIIHOCTh (PU3UUECKHUX

U XUMUYECKUX SIBJICHUM C TOUKU 3pEHUS
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccudunupoBath XUuMHYECKHE
peakuuu (1o YMUCITy U COCTABY
pearupyromux u 00pa3yronmxcs
BEILIECTB).

Cocransath (popmyIibl OMHAPHBIX
BEIIIECTB 10 BAJIEGHTHOCTHU U ONPENCIISITh
BaJICHTHOCTH 110 (hOpMyJIaM BEIECTB.




KommuectBo BemecTtsa. Monb. MonsipHas
Macca. B3anmocBsi3b KOITMYECTBa, MacChl
Y YUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTRA.
Pacuetsl 1o hopmysiaM XUMHUYECKUX
COEMHECHUM.

Du3NYeCKUe U XUMUYECKUE SIBJICHUS.
Xumuyeckasi peakiusi ¥ €€ Mpu3HaKH.
3aKOH COXPAHEHUS MAaCChl BEIIECTB.
XUMHUYECKUE YPaBHEHMUSI.
Kiaccudukarus XuMuuecKux peakiui
(coemuHeHus1, pa3IoKEeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit Ikcnepumenm:
/lemoncmpayuu:

dusznveckue CBOMCTBa 00pasIoB
HEOPTaHUYECKUX BEIIECTB — METAIIJIOB

U HEMETAJLJIOB.

OO0pa31ibl BEIIECTB KOJIMYECTBOM 1 MOJIb.
dusnueckue sBiaeHUs (TIaBIeHUE BOCKa,
TastHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIUs
BO/IbI).

XuMu4eckue sBJIeHUs (TOpEeHUE CBEUH,
MPOKaJIMBaHUE METHOM MTPOBOJIOKH,
B3aUMOJICICTBUE COJIbI UM MEJa

C COJISIHOM KHUCJIOTOR).

Hab6nronenune npu3HaKoB IPOTEKAHUS

PaccraBnate koadduueHTs!

B YPaBHEHUSAX XUMHUYECKUX PEAKLIUM.
HabmonaTh 1 onmuchIBaTh OOBEKTHI

IIPU [IPOBECHUM JIEMOHCTPAIIHiA

U J1abOpaTOPHBIX OMBITOB.

[TpoBoauTh BHIYHCIIECHUS IO (hOopMyTaM
XUMUYECKUX COCTMHEHUN U YPABHEHUSIM
XUMHAYECKUX PEAKLIHMN.

[IpuMEHSTh €CTECTBEHHO- HAYYHBIE
METO/]IbI TO3HAHUS (B TOM YHCIIE
Ha0JII0/IeHUE, MOJICIUPOBaHUE,
AKCIIEPUMEHT U OCHOBHBIE ONepalin
MBICJIATEIBHON IEATENbHOCTH
(cpaBHeHue, Ki1accuukays)
BricTpauBaTh pa3BepHyThI€ MHUCbMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOU

Ha uH(pOopMaIUIO U3 yuyeOHHUKa

U CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYEHHBIN MTOHATHIHBIN
anmnapart Kypca XUMHH




XUMHUYECKUX PEAKIMM (pa3oKeHne
caxapa, B3auMOJECHUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJOM Oapusi, MOIyYeHHE
u pasnoxkenue ruapokcuaa meau (11)
MIpU HAarpeBaHUM, B3AUMOJICUCTBUE
xene3a ¢ pactBopom com Meu (I1).
OnBIThI, WIUTIOCTPUPYIOLINE 3aKOH
COXPAHEHHUS MacCChlI.

JlabopamopHule onvimui:

Cosganne Mozenen MOIeKyJ
(ILIapOCTEePKHEBBIX ).

Onucanue GU3NYECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJIJIOB.

Habmronenue ¢pusnyeckux (MaaBjieHUe
BOCKa, TasTHUE JIbJ]a) U XUMUUYECKUX
(ropeHue cBeud, MPOKATMBaAaHUE METHON
MTPOBOJIOKH ) SIBJICHUH.

HabGnronenue u onucanue Npu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUM
Pa3HBIX THIIOB.

Buviuucnenus:

OTHOCUTEJIbHOW MOJIEKYJIIPHOU MacChl
BELIECTB, MOJISIPHON MacChl, MaCChl
BEILIECTB, MAaCChl M KOJIMYECTBA BEILIECTBA;
MacCOBOM JIOJIM XUMHYECKOTO 3JIEMEHTA
1o GpopMyJie COeTMHECHHUS;




I10 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ:
KOJIN4€CTBAa, MAaCChl BEIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MACCC
PCArcHTOB UJIN ITPOOYKTOB PCAKIIUU

Hroro 1o paznemny 20

Baxueiinue npeacTaBuTe I M HEOPraHU4

€CKHX BeIIeCTB

2.1 | Bo3ayx. Kucnopon. 6
IHouarue
00 OKcHIax

Bo3nyx — cmech razos. CocTta BO3ayXxa.
Kucnopon — a3;eMeHT 1 mpocToe
BenecTBo. Haxoxnenne kuciopoaa

B MIpUpOe, PU3NYECKUE U XUMUUYECKUE
cBoMcTBa (peakiuu ropeHus). OKCUIbI.
[Tpumenenue kuciopoga. CrnocoOsl
MOJIy4EeHUSI KUCIOPOJia B 1abopaTopuu

Y MIPOMBINLIEHHOCTU. KpyroBopoT
Kuciaopoja B mpupoje. O30H —
aJJTOTpONHAs MOAU(PUKALIUS KUCIOPOIA.
TemnoBoit 3P hHeKT XMMUYECKON peakiui,
TEPMOXUMHUYECKUE YPABHEHUSI, IK30-

U SHAOTEPMUYECKHE peakuuu. TomImBo:
YIOJib U METaH. 3arpsi3HEHHE BO3AYXa,
yCWJICHHE TTapHUKOBOTO d(PekTa,
paspylLIeHue 030HOBOTO CJIOSI.
Xumuueckuit Ixcnepumenm:
Ilemoncmpayuu:

KauecTBeHHOE OIpeaesieHne coaepKaHUs
KHCJIOPO/a B BO3AYXE

[Tomy4enwne, cobnpanue, pacrio3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CUMBOJIAKY
111 cOCTaBIeHHs POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUI XUMUYECKHUX
peaxiuii ¢ yuacTUEM KUCIOPOAA.
XapakTepu3oBaTh (ONUCHIBaTh) COCTaB
BO3/yXa, pU3NUECKHE U XUMHUECKUE
CBOMCTBA KUCJIOPOa, CIIOCOOBI €ro
MOJIyYEHUs], IPUMEHEHHUE U 3HAYCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBATH peaKINK TOPEHHUS

¥ MEJIEHHOTO OKHCJICHHUS.

OOBACHATH CYIIHOCTH IKOJIOTUIECKUX
npo0JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/yXa.

CrnenoBath npaBmiiaM 0€30TacHOM
paboThI B JTabopaTopuu

MIPU UCTIOJIb30BAHUN XMMHYECKOH
MOCY/IbI K 00OPY/IOBAHMS, a TAKXKE
IpaBWJIaM OOpaIleHUs C TOPIOYUMU
BEIIECTBAMH.

[InanmpoBaTh U OCYIIECTBISATh




Y N3yYEHHE CBOMCTB KMCIOPOAA.
HabntoieHue B3anMoieicTBYS BELLIECTB
C KHCIJIOPOJIOM U YCJIOBUS

BO3HUKHOBCHUA U IIPCKPAICHUSA I'OPCHUA

(moxapa).

JlabopamopHnuwiti onvim:
O3HakoMyeHHE ¢ 00pa3laMu OKCUIIOB
Y ONKMCAHUE UX CBOMCTB.
IIpakxmuueckas paboma.

Ne 3. Tlonmyuenne u coOupanue
KHCIIOPO/Ia, U3yUYEHHE €TO CBOMCTB.
Boruucnenus:

MOJIEKYJISIPHOM MacChl KUCIOpOa U
030Ha HA OCHOBAaHWU aTOMHOW MAaCChI
XUMHYECKOTO AJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

10 YPaBHEHUSAM XUMUYECKUX PEaKIil

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOIOICHNUS,
JI€NaTh BBIBOJBI 10 pe3yJibTaTaM
AKCIIEPUMEHTA MPU MPOBEJICHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHL.

BBIYUCHIATH KOTMYECTBO BEIIECTBA,
o0BeM raza no opmynam.

VYyacTBOBaTH B COBMECTHOU paboTe

B IpYIIIE.

BricTpanBaTh pa3BepHyThI€ MUCHMEHHBIE
Y YCTHBIE OTBETHI C OIMIOPOU

Ha uH(pOpMaIUIO U3 yueOHHUKa

U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmnapaT Kypca XuMuu

2.2

Bonopon. [lonstue
O KMCJIOTaX U COJISIX

Bonopon — anemMeHT u mpocToe
BemecTBo. Haxoxnenue Bogopoaa

B MpUpoJie, PU3NUECKUE U XUMUUECKUE
CBOICTBa, NPUMEHEHHE, CTIOCOObI
noyuyeHus. Kucnotsl u conu.
Momnsipubliii 00beM ra3oB. Pacuersl

10 XUMUYECKUM YPaBHEHHUSM.
Xumuueckuit 3xcnepumenm:
/lemoncmpayuu:

[Toyuenue, cobupanue

PackpbiBaTh CMBICI U3y4aeMbIX ITOHITUN
Y IPUMEHSATH 3TH MOHATHS P ONTUCAHUU
CBOMCTB BELIECTB M X MPEBPALLECHUM.
XapakTepu3oBaTh (ONUCHIBATH)
¢du3nUecKue 1 XMMHUYECKUE CBOMCTBA
BOJIOPOA, CIIOCOOBI €ro MOJyUYeHUs,
IIPUMEHEHUE.

Cobupatb npudbop A5 MOTyYESHUS
BOZOpPOJIA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY




U pacro3HaBaHUE BOJOPOA.
B3aumonelicTBre Boopoa ¢ OKCHIIOM
meau (11).

JlabopamopHuwiii onvim:

B3anmopaencTBue KUCIOT C METAJUIAMM.
IIpaxmuueckas paboma:.

No 4. Tlomyuyenue u cobupanue BOAOpPoOaa,
M3Y4YEHHE €TO CBOMCTB.

Boruucnenus:

o0beMa, KOJIMYECTBa BEIECTBA rasa

10 €T0 W3BECTHOMY KOJIMYECTBY
BEILECTBA UM 00BEMY;

00BEMOB T'a30B MO YPAaBHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 0OHEMHBIX OTHOILIIEHUHN
ra3oB

JUTSL COCTaBJICHUS (hOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHHH XUMUYIECKIX
PEaKIHii ¢ y9acTHEM BOJOPOIA.
BBIMHCIsATE MOJSIPHYIO MaccCy BEIIECTB;
KOJIMYECTBO BeIIecTBa, 00bEM Tasa,
Maccy BEIIeCTBA.

[IpoBOIUTE pacyeTsl O YPaBHCHUSIM
XUMHUYCCKUX PEAKIUii: KOJIMIeCTBa,
o0BbeMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToB
WJIM TIPOAYKTOB PEaKITHH.

CrnenoBath npaBuiamM 0€30MacHOM
paboThI B J1abopaTopuu

WCIIOJIb30BAHUU XUMHUYECKOM MOCYIbI

1 000pyI0BaHMS, a TAKKE MpaBUIaM
oOpalieHus ¢ TOPIOYUMH BEIIECTBAMU

B OBITY.

[InanupoBaTh U OCYIIECTBIIATH

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TIPOBOJINTH HAOJIOICHNS,
JIeNIaTh BBIBOBI IO pe3ysIbTaTamM
DKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe

B TpyIIIIe

2.3

Bopa. PactBopsi.
Ilouarue
00 OCHOBaHUAX

dusnyeckue cBolicTBa BoAbl. Boa kak
PAaCTBOPUTEIb. XUMHUYECKHE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICI U3y4aeMbIX [TOHITUN
Y IPUMEHSTH 3TH MOHSTHS TTPU OMUCAHUN
CBOWCTB BELIECTB U UX MPEBPALLCHUM.




OcHoBaHus.

PactBopsl. Postb pacTBOpOB B mpupoie
U B )KU3HHM 4YesioBeka. KpyroBopoT BoibI
B IIpUpoOJie. 3arps3HeHUE TPUPOTHBIX

BoJ. OXpaHa U OYMCTKA IPUPOJIHBIX BOJI.

HacplimmenHbie 1 HEHACHIIIIEHHBIE
pacTBOphl. PacTBOPUMOCTH BEIIECTB
B BojZie. MaccoBasi 10J1s1 BEIIECTBA

B pacTBOpE.

Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

PacTtBOpeHME BEIIECTB C pa3IMYHON
PacTBOPUMOCTEIO.

BzaumoeicTBue BoAbl ¢ METAINIAMU
(HaTpueM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y IIEJI0YEN C MOMOIIBI0 UHIUKATOPOB.
JlabopamopHvie onvimol
HccaenoBanne ocoOCHHOCTEN
PacTBOPEHUS BEMIECTB C Pa3IUUHON
PacTBOPUMOCTHIO.

[TpuroroBieHue pacTBOPOB

C OIPENEIEHHON MacCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA.
IIpakmuueckas paboma

No 5. TIpuroroBiyieHrue pacTBOPOB

C OIPEICIICHHOW MacCOBOM JIOJICH

Xapaktepru3oBaTh (GU3HUCCKUE

Y XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTEJIS B MPUPOIHBIX
npoleccax.

CocTaBnATh YpaBHEHHUS XUMUYECKIX
pEeaKui ¢ y4aCTHEM BOJBI.

OOBACHATH CYIIHOCTH IKOJIOTUIECKUX
po0JIeM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJI, CHOCOOBI OYMCTKHU BOJIBI
OT IPUMECEN, MEPHI IO OXPAHE BOJL

OT 3arpsi3HEHHUS.

[1manupoBaTh U OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JieNIaTh BBIBOABI IO pe3yJIbTaTam
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUIECKON
paboTHI.

CrnenoBath npaBuiamM 0€30MacHOM
paboThl B J1abopaTopuu Mpu
WCIIOJIb30BaHNN XUMHUYECKOH TOCY IbI

1 000pyI0BaHUSI.

[IpoBOANTH BHIYMCIICHUS C IPUMEHEHUEM
MOHSITUSL «MaccoBas JI0JIs BellleCTBa

B PAacTBOPE».

BricTpauBaTh pa3BepHyThl€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOU




PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C MCMOJb30BAHUEM MOHITHS «MaccoBas
JIOJIs1 BEIIECTBA B PaCTBOPE»

Ha UHPOPMAIUIO U3 yueOHHKA

Y CIPABOYHBIX MaTEpPHUAJIOB, TPAMOTHO
HCTI0JIb30BATh U3YYECHHBIN MOHATUUHBIN
arrmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Knaccudukaiyss HeopraHm4ecKkux
coequHenuit. Oxcunpl. Knaccudukarus
OKCHUJIOB: cojieoOpasyrolue (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEPHBIE)

U HecoseoOpasyroliue.

Homenknarypa oxcunios. dusnyeckue
1 XUMHYECKHE CBOMCTBA OKCHUIIOB.
[Tomy4yeHue OKCUIOB.

OcHoBanus. Knaccugukanys OCHOBaHHIA:
IIEJI0YM ¥ HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanunii. ®uznueckue
Y XUMUYECKHE CBOMCTBA OCHOBAaHMUM.
[TosryyeHne OCHOBaHUU.

Kucnotsl. Knaccudukaiuys Kucior.
Homenknarypa kucior. @uzndeckue

Y XUMUYECKUE CBOMCTBA KUCIOT. Psn
aktuBHocTH MeTasioB H.H. bekerosa.
IlonmyueHne Kucmor.

Comu. HomeHnknarypa couieil.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tonydyenue conen.
['eHeTnyeckas CBI3b MEXKIY KIIacCaMU
HEOPraHUYECKUX COCIUHEHHUM.

KnaccudunupoBath uzydaemoie
BEIIIECTBA IO COCTABY U CBOMCTBAM.
CocrtaBisaTh (popMyIbl OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBATh X

10 MEXIYHAPOIHON HOMEHKJIIATypE.
[IporHo3upoBaTh CBONCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHYECKUX CBOHCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MOJNICKYJIIPHBIC YPaBHEHUS
peaKuui, WIUTIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MTOJTYYSHUS BEIIECTB N3yUYCHHBIX
KJIACCOB/TPYTII, a TAKXe
MTOATBEPKAAIOIINX TCHETHIECCKYTO
B3aMMOCBSI3b MEKTy HUMH.
[Tpon3BOIUTH BHIUUCICHHS

110 YPaBHCHUSIM XUMHYCCKUX PEAKIIHH.
[InanupoBatTh U OCYIIECTBISTh

Ha MIPAKTUKE XUMHUYECKHEC
AKCIIEPUMEHTHI, TIPOBOJINTH HAOJIOICHNS,
JIeNIaTh BHIBOJBI IO pe3yiIbTaTamM
AKCIIEPUMEHTA TP TIPOBEICHUHN




Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

OO0pa31ibl HEOPraHUYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.

OMBITHI, WUTIOCTPUPYIOIINE XUMUUECKUE
CBOICTBA KJIACCOB HEOPTraHUYECKHUX
BEILIECTB.

JlabopamopHhvie onvimwi

OrnpeneneHue pacTBOPOB KACIOT

Y LIEJ0YEH C MOMOIIBIO UHIUKATOPOB.
N3yueHne B3aMMOIECUCTBUS KUCIIOT

C METaJUIAMH, PEAKLINA HEUTpAITU3aI1H.
BzaumoencTBue pactBopa CEpHOM
KUCIOTHI ¢ okcuaoM meau (I1).
[TonyueHnre HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHenne oqHOTO MeTasia Ipyrum
13 pacTBOpa COJIH.

lIpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o TeMe «BaxkHelnme Ki1acchl
HEOPTaHUYECKUX COEAUHEHUID.
Boruucnenus:

110 YpaBHEHUSM XUMHUYECKON pEeaKInu:
KOJIMYECTBA BEIIECTBa, 00heMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce PeareHToB

WJIM TIPOJIYKTOB PEAKIIUU

71a00pPATOPHBIX OMBITOB U MPAKTUYECKHUX
paborT.

CrnenoBath npaBuiamM 0€30MaCHOM
paboThI B TaOOpaTopuu

MIPU UCIIOJIB30BaHUU XUMHUUYECKOMN
MOCYJIbl U 000PYI0BAHUS.

BricTpauBath pa3BepHyThI€ TUCbMEHHBIE
1 YCTHBIE OTBETHI C OMTOPO

Ha uH(pOpMaIUIO U3 yueOHHUKa

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN MMOHSITUWHBIN
amnmnapar Kypca XuMuu

Htoro no pazneny:

30




Ilepuoanuecknii 3akon u [lepuoanyeckas cucreMa xumuueckux jieMeHToB /. U. MenjaesneeBa. CTpoeHne aToMoB.
Xumuueckasi cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

3.1

[Tepnonnueckuit
3aKOH

u [lepnognueckas
cucrema
XUMUYECKUX
JJIEMEHTOB

. . Menpaeneena.

CrtpoeHue aToma

7

[lepBbie MOMIBITKN KJIacCU(DUKAITIN
XUMHYECKUX 3JIeMEHTOB. [loHsITHE

O rpymnnax CXOJHBIX AJIEMEHTOB
(1IeTI0YHBIE U 1EJT0YHO3EMETbHBIC
MeTaJUIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIE 00pa3yIoT
aMm(doTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
ITepunonnueckunt 3akoH. [lepuoguueckas
CUCTEMA XUMHUYECKUX IJIIEMEHTOB

.. Menneneesa. KopoTkonepunoHas
U JUTMHHOTIEpUOHAs (hOPMBbI
[Tepnoanueckoil CUCTEMbI XUMHUYECKUX
anemeHnToB /.M. Menneneena. [lepuobl
Y rpymbl. PU3HYECKUNA CMBICIT
MOPSIAKOBOIO HOMEpPA, HOMEPOB Iepruoaa
Y TPYIIIBI DJIEMEHTA.

Ctpoenne atoMoB. CocTaB aTOMHBIX
anep. M3oronel. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB TIEPBBIX
20 XUMUYECKUX IJIEMEHTOB
ITeprnognueckor CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

I10 ero noJiokeHutro B Ileproanueckon
cucteme .M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS paauyca

PackpsIBaTh CMBIC EPUOIUYECKOTO
3aKOHA.

OnuceIBaTh CTpOEHUE TAOJINLIBI
«Ilepronnueckas cucreMa XUMUYECKHX
anemenToB JI.M. MenaeneeBay.
MopenupoBatb CTpOEHHE aTOMa,
DHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPU TTOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpaluii U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh PU3NYECKUI CMBICIT
MOPSAKOBOrO HOMEPA, HOMEPOB MEproAa
Y TPYIIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMAYECKUE DIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAIbIUN
Y UX COEAUHEHUS 10 MOJI0KEHUIO

B [lepuoanyeckoii cucreme

J[.11. Menneneena.

OOBICHATH 001IIE 3aKOHOMEPHOCTU

B U3MEHEHHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (M3MEHEHHE PaIuyCOB
aTOMOB, JIEKTPOOTPULATEIIBHOCTH,
BaJICHTHOCTH) U UX COEJIMHEHUN

B IIpeJIeNiax MajbIX IEPUOIOB U TIIaBHBIX
MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;




aTOMOB XMMHYECKHX DJIEMECHTOB,
METaJNIMYECKUX U HEMETAIUTNUYCCKUX
CBOWCTB 10 TPYIIaM 1 IEPUOAAM.
3Hauenue [leproanyueckoro 3akoHa

u [lepponnueckor CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHS HAYKH U
npakTuky. /.M. MenneneeB — y4eHsli
Y TpaKJJaHHH.

Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

B3anmoaeiicTBue rupoKcuia IMHKa

C pacTBOpaMM KHCJIOT M IIEI0UYECH.
MoenupoBaHue CTPOCHUST MOJICKYJT
MIpY MOMOIIM PUCYHKOB, MOJICIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POpMYII.
Ta6muna «Ilepuonuueckas cucrema
XUMHUYCSCKHUX 3JIEMEHTOB

J.1. MenpaeneeBay.

JlabopamopHhvie onvimwl
O3HakoMJIeHHE ¢ 00pa3laMi METaJIOB
1 HEMETAJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B Mape WK IPYTIIe.

BricTpanBaTh pa3BepHYThIC TMCHMECHHBIC
U YCTHBIC OTBETHI C OMOPO

Ha MHPOPMAIIHIO U3 YdeOHHUKA U JPYTHX
UCTOYHUKOB, B TOM uucie MHTepHera

3.2

XHUMHYEcKast CBS3b.
OKHUCINTEILHO-
BOCCTAHOBUTEJIbHbBIC
peakuuu

Xumundeckast cBsa3b. KoBaneHTHAs
(TmoJisipHast U HEMOJIApHAs) CBSI3b.
DIeKTPOOTPUIIATETLHOCTh XUMHUYECKUX
anieMeHTOB. MonHas ¢BsI3b. CTerneHb
okuciaeHus. OKUCIUTEILHO-
BOCCTaHOBUTEJbHbBIEC peakinu. [Iporiecco

PackpbIBaTh CMBICII H3y4aeMbIX ITOHSITHH.
OnpenensaTs BUJI XUMAYECKON CBSI3U

B COCTUHECHUU.

MoaenupoBath CTPOEHHUE MOJIEKYJT

IIPY MIOMOIIY PUCYHKOB, MOJETIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII.




OKHUCJICHHSI 1 BOCCTAHOBJICHHUS.
OKHCIHUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUH IKCIIEPUMEHT: U3yUYCHHE
00pa3IloB BEILIECTB METAJIIOB

Y HEMETAJUIOB, B3aUMO/ICHCTBUE
TUAPOKCUIA IUHKA C PACTBOPAMU KHUCIIOT
Y IIEJI0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX IPUMEPHI
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3NIoKEHUs, COSTUHEHUS ).
Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

OnbITHI, WUTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOKEHUs, COCTUHEHUS)

Hcnonib30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTaBJICHUST (POPMYJT BEIIECTB,
AIIEKTPOHHOTO OajlaHca PeaKIliid.
OrnpeaensaTh CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 110 (hopMyJiam
1 COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJMHEHMH TI0 CTEIICHU OKHUCICHUS
aTOMOB XMMHUYECKHUX DJIEMECHTOB.
Ornpenensars OKUCIUTEND U
BOCCTaHOBUTENL. PaccTaBisaTh

KO3 UILIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX
peaKnii METOAOM 3JIEKTPOHHOTO
Oajanca.

Ha0romaTe XMMHUYECKHE ONBITEI

10 TUTaHy, aHAJIU3UPOBATh U JelaTh
BBIBOJIBI.

HUcnonszoBate UKT misa co3nanus
MOJIETIEN, MOJAITOTOBKY MPE3EHTAIUH,
JIOKJIAJIOB T10 TEME.

BricTpanBath pa3BepHYThI€ MUCbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(OPMAIUIO U3 YUYEOHHKA U IPYTUX
HCTOYHHMKOB, B TOM uncie MHTepHera

Wroro 1o paznemny 15
PesepBHOE Bpems 3
OBILIEE YMCJIO YACOB 68

[1O TIPOI'PAMME




9 KJIACC

No
/o

HaumenoBanune
pa3ziesioB U TeM
y4eOHOTO TIpeAMeTa

KonnuectBo
JacoB

Coneprxanue o0yueHus

OcCHOBHBIC BUJIBI ACSTEIHHOCTH
o0yyaromuxcs

BelHeCTBO H XUMHUYIECCKHUE pCaKIIuu

1.1

[ToBTOpEHUME

U yriayOsieHue
3HAHU OCHOBHBIX
pas3aenoB Kypca

8 kmacca

5

[lepnoanueckuii 3akoH. [leprnoanueckas
CHCTEMa XMMUYECKHUX 3JIEMEHTOB

J.. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOIOB, KaJusl, KAIbIUI U UX
COE€IMHEHHUN B COOTBETCTBUU

C IMOJIOKCHUEM 3JIEMEHTOB

B [leprognueckoi cuctemMe u CTpOCHUEM
UX aTOMOB.

CtpoeHue BeliecTBa: BUJIbl XUMHUYECKOM
CBsi3U. THUIIBI KPUCTATIIINYECKUX
PEIIETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTALUTUYECKOU
pEILIETKN U BUJIa XUMUYECKOMN CBSI3H.
Knaccuduxarms u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECCTB, OTHOCSIIUXCS

K pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COCJIMHCHUI, TeHETUYECKasl CBS3b
HEOPraHUYECKHUX BEUIECTB.

XapakTepu30BaTh XUMHUECKHUE DJIEMEHTBI
IIEPBBIX TPEX MIEPUOAOB, KAIU U KaJIbLIUs
10 UX MoJ0keHuIo B [lepnoanueckou
cucteMme 1. 1. Menaencena.
KnaccuduuupoBars 1 Ha3bIBaTh
HEOPTaHUYECKHUE BEUIECTBA N3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00LIME XUMUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIATh CBOMCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUH XUMHUYECKUX
pEaKIuu.

OnpenensaTe BUJ XMMUYECKOU CBSI3U

Y TUIl KPUCTAJUINYECKOU PELIETKH
BEILIECTBA.

IIporno3upoBaTs CBOMCTBA BEIECTB

B 3aBUCHMOCTH OT UX CTPOCHMUS.
BricTpanBaTh pa3BepHyThIE MMCEMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOU

Ha uH(pOpMaIHIO U3 yuyeOHUKa

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO




Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

O03HAKOMJICHHE C MOJICIIAMU
KPUCTAJUIMYECKUX PEIICTOK
HEOPraHMYECKUX BEIIECTB — METAILJIOB
1 HeMeTaJuioB (TpaduTa U anmasa),
CJIOXHBIX BELIECTB (XJIOpHJIa HATPHS)

HCTI0JIb30BATh U3YYECHHBIN MOHATUNHBIN
arrapar Kypca XumMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peakuuii

Knaccudukanus XuMUYeCKUX peaKiuii
10 pa3JIMYHBIM MPU3HAKAM (IO YUCITY

Y COCTaBY YYACTBYIOIIMX B peakUUU
BELIECTB, M0 TEIIOBOMY 3 (DEKTy,

110 U3MEHEHHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 0OPaTUMOCTH, MO YYACTUIO
KatajiuzaTopa). IK30-

Y DHJAOTEPMUYECKUE PEAKLINH,
TEPMOXUMUYECKHE YPABHEHUS.
[ToHsiTHE O CKOPOCTH XUMUUYECKOU
peakuuu. [Toustue 00 00paTUMbIX

1 HEOOpaTUMBIX XUMUYECKUX PEAKIIMSIX.
[ToHsiITHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusax. [lonsatue o karanuse.
[ToHsATHE O XUMHUYECKOM PAaBHOBECUHU.
@akTOophbl, BIUIIOLIIUE HA CKOPOCTh
XUMUYECKON pEeaKIM U MOJI0KEHNE
XUMHUYECKOTO PABHOBECHSI.
OKHCIINTENBEHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICIT U3y4ae€MbIX TTOHITUN
Y IPUMEHSTH 3TU MOHSATHS MPU ONUCAHUHU
CBOMCTB BEIECTB M X NPEBPALLCHUM.
KinaccudunupoBatb XUMHYECKHE
PEaKIMU 0 Pa3IUYHbIM MPU3HAKAM.

VY craHaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEeaKUu OT Pa3aIuyHbIX
(hakTOpOB.

[Tporuo3upoBaTh BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKHUX MPEBPAILICHUI
B PA3JIMYHBIX YCIOBUSX.

OnpenensTe OKACINUTEID

u BocctaHoButens B OBP.

CocTaBnsiTh 3JEKTPOHHBIN OanaHc
peaKkuuu.

[Tpon3BOIUTH BHIUUCICHUS

10 XUMUYECKUM YPaBHEHHUSM.
VYyacTBOBaThH B COBMECTHOM paboTe

B [1Ap€ WJIU TPYIIIIE.

BricTpauBaTh pa3BepHyThl€ MUCHMEHHBIE




peakIuu, SJIEKTPOHHBIN OallaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBieHHe YpaBHEHUN
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakUuid ¢ UCIOJIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OanaHca.

Xumuueckuii Ixcnepumenm:
[lemoncmpayuu.

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKliy OT BO3ICUCTBUS
pa3IUYHbBIX (PAKTOPOB.

OnbIThI, WUTIOCTPUPYIOIIKE PUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUS, COCUHEHHUS ).
Buviuucnenus:

KOJIMYECTBA BEILIECTBA, 00beMa U MACChI
peareHTOB UK MPOAYKTOB IO
YpaBHEHUSM XUMHUYECKHUX PEAKITUH

Y YCTHBIE OTBETHI C OITIOPOU

Ha HHQpOpMAITUIO U3 yYeOHHUKA

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
HCTI0JIb30BATh U3YYCHHBIN TTOHSITUWHBIN
anmnapar Kypca XuMuu

1.3

DNEKTPOIUTHYECKAS
JTUCCOIHAIIHSL.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopust 2IEKTPOIIUTHYECKON
JTACCOLIMALINU. DJIEKTPOJIUTHI

U HE 2JIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOILMAIIIN BEIIECTB

C Pa3IUYHBIMU BUIAMU XUMUYECKOU
cBsa3u. Crenens puccornmanyi. CUIbHBIE
U cJa0bie AJIEKTPOIUTHI.

Peakiun nonHoro ooMeHa. Y ciaoBus

PackpeIBaTh CMBICIT U3y4aeMbIX TTOHATHUH,
a TaKe€ CMBICII TEOPUU
AJIEKTPOJIUTUYECKOMN JUCCOLIMALINM.
OOBICHATH TPUYUHBI
3JIEKTPOINPOBOTHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3InNyaTh CJIa0bIe U CHIIbHBIC
3JIEKTPOJIUTHI.

CocTtaBisaTh ypaBHEHHS JUCCOLUALINH




MIPOTEKaHUs peaKIuii HOHHOT'O0 OOMEHa,
MIOJIHBIC U COKPAIIICHHBIC HOHHBIC
ypaBHeHHS peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHUM M COJICH B CBETE
MPEJCTaBICHUI 00 PIEKTPOIUTHIECKOMN
nucconuanuu. KauecTBeHHbIE peakiinu
Ha noHbl. [loHsTHE O TUApOIN3E

COJICH.

Xumuueckuit Ixkcnepumenm:
[[emoncmpayuu:

HccnenoBanue 371€KTPONPOBOJHOCTH
pPacTBOPOB BEILIECTB, MpoIiecca
JTUCCOIMAIINK KUCIIOT, IIEeI0YeH

U coJiel (BO3MOXKHO MCIIOJIb30BAHHE
BHJICOMATEPHAJIOB).

OnbITHl, WTIOCTPUPYIOLINE PU3HAKU
NPOTEKAHUS pEeaKIMii HOHHOTO OOMEeHa
(oOpa3oBaHue Ocajika, BhICICHHE ra3a,
o0paszoBaHUE BOJIbI).

Pacno3naBanne HEOpraHUYECKUX
BEIISCTB C MIOMOIIBI0 KAYeCTBECHHBIX
pEaKIi Ha VOHBI.

Jlabopamopnuiii onvim.

N3ydeHnne npu3HaKoB NPOTEKAHUS
peaKIuu HOHHOTO 0OMEHa B pacTBOpax
3JICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKa,

BBIZICIICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0YEH U COJICH, TTOJIHbIC

Y COKpAIllEHHbIE HOHHbIC YPABHEHUS
XUMHUYECKUX peaKIMii HOHHOTO OOMEHa,
KpaTKHe MOHHBIE YPAaBHEHUSI TIPOCTHIX
peaKuunii THAPOIU3a COJIEH.
Xapakrepu3oBaTh OOIIME XUMUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIaCCOB
Ha OCHOBE TEOPHUH IIEKTPOJIUTHUECKOMN
JIMCCOIMAIINY; TTIOATBEPKIaTh CBOICTBA
MIpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YPAaBHEHUN XUMHUUYECKHUX PEAKLIHM.
Pemiats sxcniepuMeHTaIbHbIE 3a/1a4d

10 TEME.

[InaHupoBaTh U OCYIIECTBIATh

Ha MPAaKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOJAUTH HAOIIOICHNUS,
JienaTh BBIBOBI 110 pe3ysibTaTaM
AKCTIIEPUMEHTA MPHU MPOBEIACHUN
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBmiiaM 0€30TacHOM
paboThI B J1abopaTopuu

MIPU UCIIOJIB30BaHUN XUMHUUECKOMN

MOCY Ikl 1 000pYAOBaHUS.

[IpoBOANTH BHIYMCIIECHUS IO XUMUYECKUM
YPaBHEHHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe




lIpakmuueckas paboma:

Ne 1. Pemmenue skciepuMeHTaIbHBIX
3aj1a4 110 TEMeE.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX PEAKIIUN

B Mape WM TPYyIIIE.
BricTpanBaTh pa3BepHYThIE€ MUCEMEHHBIC
Y YCTHBIE OTBETHI C OMTOPO

Ha H(OPMAIUIO U3 YUYECOHHUKA U IPYTUX
HMCTOYHUKOB MH(GOPMAITIH, B TOM YHUCJIC
Nutepnera

Hroro no pazneny

17

HemeTajibl M X COeTUHEHUS

2.1

OOmas
XapaKTepUCTHKA
XAMUYECKHX
2JIEMECHTOB
VIIA-rpynmsl.
I"anorensl

OO611ast XxapakTepUCTUKA TaJIOreHOB.
Oc00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHMUS.
Crtpoenue u pusnyeckre CBOMCTBA
IIPOCTBIX BEIIECTB — I'aJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICHCTBUE C METAIIJIAMH,
HEeMeTaJIaMu, IIEeI0YaMH ).
Xmoposonopoa. CoJisiHast KHCIIOTA,
XUMUYECKUE CBOMCTBA, MOIYUYEHHUE,
npuMeHeHue. [lercTBue xmopa

U XJIOPOBOJIOPOJIa HA OPTaHU3M
yesioBeka. BaxkHewnme XJI0puabl U UX
HaXOXJICHUE B TIPUPO/IC.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

OmbITHI, OTpaxkaronme Gu3nIecKue

Y XMMUYECKUE CBOMCTBA raJlOT€HOB, U UX
COEAMHEHUN (BO3MOXKHO UCMOJb30BAHUE

OOBsICHATH 001IME 3aKOHOMEPHOCTHU

B U3MEHEHUHU CBOMCTB HEMETAIJIOB U UX
COCAMHEHNH B IIPEIEIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C YYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepusoBaTh (puznueckue

¥ XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIECTB raJION€HOB (Ha MPUMeEpeE XJI0pa)
U CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJTyYeHHs], MPUMEHEHHE U 3HAUCHUE

B TIPUPO/IE U JKU3HH YEIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B pACTBOPE.
[1maHrpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HAOTIOACHHUS,
JIeaTh BHIBOBI MO pe3ybTaTaM




BUJIEOMATEPHUATIOB).

O3HakomiieHue ¢ oOpa3liaMu XJIOPUI0B
(raJIoreHHUI0B).

JlabopamopHulil onvim:

N3yueHne CBOMCTB COJSHON KUCIOTHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
HAa XJIOPUJ-UOHBI.

lIpakmuyeckas paboma

Ne 2: TTonyueHnue consTHON KUCIIOTHI,
W3y4YEHUE €€ CBOWCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

AKCIIEPUMEHTA MTPU NPOBEACHUU
71a00pATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CnenoBaTh npaBuiam 0€3011acHOM
paboThI B TabopaTopuu

IIPU UCHOJB30BAHUH XUMHYECKON
MOCYIbl U 000PYAOBaHUS.

BricTpanBaTh pa3BepHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIMIOPOU

Ha uH(pOpMaIUIO U3 yueOHHUKa

Y CIIPaBOYHBIX MAaTE€pPUAIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Oo61mas
XapaKTEPUCTHKA
XUMUYECKUX
AJIEMEHTOB
VIA-rpynnsi. Cepa
1 €€ COCTMHCHUS

OO0m1as xapakTepUCTHKA DJIEMEHTOB
VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU
OKHCIICHUS.

Crtpoenue u pusnyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AJoTponHbie MOAU(PUKAIIMNA KUCIOpOaa
U cepbl. XMMUYECKHUE CBOKCTBA CEPHI.
CepoBomopo, cTpoeHue, GU3NICCKHE
Y XUMHUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeCTaBUTEIN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, puanyeckue

U XMMHUYECKHEe CBOMCTBA (00IIIHe KaK

OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JIEMEHTOB
VIA-rpynmsl ¥ UX COETUHEHUN C yUeTOM
CTPOEHHUSI UX aTOMOB.
XapaktepuzoBaTh HU3HUECKUE

Y XMMHUYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTUHEHNI
(cepoBOIOpOaA, OKCUIOB CEPBI, CEPHOM
KHUCIIOTHI, CyJIb()aToOB), CIOCOOBI X
MOJTyYeHU s, MPUMEHEHNE U 3HAUCHUE

B MIPUPOJIC U KU3HU YEJIOBEKA.
OnpenensiTe HaIUYKE CyIb(aT-HOHOB
B pacTBOpE.

OOBICHATH CYIIHOCTH KOJIOTHUECKUX




MIPEICTABUTENS KJIacca KHCIOT po0sieM, CBSI3aHHBIX ¢ IEPepadOTKOM

u cnenuduueckue). XUuMHUYECKUe COEIMHEHHU CEpBHI.

peakiuH, JiexKaliue B OCHOBE [InanupoBaTh U OCYILIECTBIATH
IPOMBIIIIEHHOTO C0oc00a MOTy4eHUs Ha MPaKTUKE XUMUYECKHE

cepHoil kucnoThl. [Ipumenenue. Conu HKCIIEPUMEHTBHI, IPOBOJANTH HAOIIOICHNUS,
CEpHOM KHUCIIOTHI, KAYECTBEHHAs PEaKUsl | I€JaTh BBIBOJIBI 0 PE3YJIHTATAM

Ha CcyJib(daT-uoH. AKCIIEPUMEHTA.

Haxoxnenue cepsl u ee COeTMHEHUN CrnenoBathb npaBuiiaM 0€301acHON

B IIpUpoAe. XUMHYECKOE 3arps3HEHUE pa0oThl B 1abopaTopuu

OKPYKAaIOIIEN Cpellbl COEINHEHUSIMU IIPU UCHOJIb30BAHNY XUMHUYECKON

cepbl (KUCIOTHBIE TOXKIH, 3aTPA3HEHHE MOCYJbl U 000PYI0BaHUS.

BO3]lyXa U BOJOEMOB), CIIOCOOBI €ro [Tpou3BOAUTH BEIYUCIICHUS
IPENOTBPALICHUS. 10 XUMHYECKUM YPAaBHEHHUSIM.
Xumuueckuit Ixcnepumenm: Hcnonb30BaTh NpU BBITOJIHEHUH
Llemoncmpayuu: y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
O3nHakomiieHre ¢ o0pa3liaMH Cephl U €€ | CIIPAaBOYHbBIC MATEPUAIIBI

COETMHEHUSIMU (BO3MOXKHO (ITepuoanueckyro CUCTEMY XUMUYECKHUX
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB). sanemenToB JI. 1. Menpeneena, Tabiauiy
Hab6nronenue npouecca o0yrivBaHus PacTBOPUMOCTH KUCIIOT, OCHOBaHUI
caxapa nojJ AeUCTBHEM Y COJIEU B BOJE, DJIEKTPOXUMHUYECKAN AT
KOHILICHTPUPOBAHHOU CEPHOMU KHCIIOTHI. HaIpsHKEHUN METaIJIOB).
JlabopamopHule onvimbi: Hcnonb30BaTh Npy BBITOJHEHUH
N3yueHne XUuMHUECKUX CBOMCTB y4eOHBIX 33JaHHUI U B IIpoOLIECcCe
pa30aBICHHON CEPHOU KUCIIOTHI. HCCJIEI0BATEIILCKOM AESITEIbHOCTH
[IpoBeaeHNE KAYECTBEHHOW PEAKIIMM HA | HAYYHO-TIOMYJISIPHYIO JINTEPATypy
cyJp(haT-uoH U HAOII0ACHUE MTPU3HAKA XUMHUYECKOTO COJIEPKAHUS, CIIPABOYHBIE
€€ MPOTEKaHUS Marepuaiibl, pecypcbl UHTEpHETA




2.3

Oobmas
XapaKTepUCTHKa
XUMHUYECKUX
AJIEMEHTOB
VA-rpyninsl.

Azot, pocdop u ux
COEIMHEHHUS

OO0uras xapakTepUCTHKA SJIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU
OKHCJICHHSI.

A30T, pacrpocTpaHEeHHEe B IPUPOJE,
bu3nUecKre 1 XUMHIECKIE CBOMCTBA.
Kpyrosopot a3zora B npupoze.
AMMHaK, ero GU3NIECKue U XUMUICCKUE
CBOICTBA, MOJy4YEHUE U TPUMEHEHUE.
Conu amMmmoHnusl, uX HU3NIECKUE

1 XUMUYECKHE CBOMCTBA, MPUMCHCHHE.
KauecTBeHHas peakiys Ha HOHBI
aMMOHUS.

A30THas KUCJIOTa, €€ MOJTyUYCHHUE,
dbu3HUecKre 1 XUMHYECKHE CBOWCTBA
(o0mIue Kak MpeAcTaBUTeNs Kilacca
KHUCJIOT U crieniuuyeckue).
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHUS B KQUe€CTBE MUHEPATbHBIX
yaoOpeHuit. XUMUYECKOE 3arps3HEHNE
OKPY’KArOIIEH Cpeibl COETMHEHUAMU
a30Ta (KUCIIOTHBIC TOXKIH, 3arpsA3HECHUE
BO3/yXa, IOYBHI U BOJOECMOB).
docdop, amnoTponHbie MOAUGUKAITAN
docdopa, pu3MIECKHEe B XUMUICCKHEC
cBoricTBa. Okcun pocdopa (V)

u dochopHas KUCIO0Ta, GU3HIECKHUE

OOBsCHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB JJIEMEHTOB

V A-TpyTIIbl ¥ UX COSAMHEHHUN C yUYETOM
CTPOCHHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HICCKUE

1 XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U ¢ocdopa u ux
COEIMHEHMH (aMMHUaKa, coJieii aMMOHUS,
a30THOW KHUCIIOThI, HUTPATOB, OKCHJIA
dochopa (V) u pochopHOI KUCITOTHI,
dbocdaroB), crnocoObl UX MOTYUCHUS,
NPUMEHEHNE U 3HAYCHHE B MIPUPOJIC

Y KU3HU YEJIOBEKA.

Omnpenenste HOHBI aMMOHUS U (pocdat-
MOHBI B pacTBOpE.

OOBACHATH CYIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C HAXO0XJICHUEM
coelMHEeHUi a3ota u ocdopa

B OKPY’KAlOIIIEH cpee.

[1maHrpoBaTh U OCYIIECTBISATH

Ha TIPAKTHKE XUMUYICCKHEC
AKCIIEPUMEHTHI, TIPOBOAUTH HAOIIOICHNUS,
JeNIaTh BBIBOBI TI0 Pe3yJIbTaTam
AKCIIEPUMEHTA TIPH MTPOBEICHUH
71a00PATOPHBIX OMBITOB U MPAKTHUECKOU
paboTHI.

CrnenoBath nmpaBmiiaM 0€30TacHOM




U XUMHUYECKUE CBOMCTBA, MOTyUYCHHE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPaIbHBIX yI00pEHUN.
Xumuueckuit Ixcnepumenm:
[lemoncmpayuu.

O3zHakoMIIeHHE C PU3NIECKUMU
CBOMCTBaMu a30ta, pocdopa

U UX COCIUHEHUM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMIIeHHE ¢ 00pa3IlaMu a30THBIX
1 (hochopHbIX yI10OpEeHUI.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOMCTB aMMHAaKA.
B3anmopericTBue KOHUEHTPUPOBAHHOMN
A30THOU KHCJIOTHI C MEJIBIO
(BO3MOKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB).

JlabopamopHule onvimbi:
[IpoBeneHre KaueCTBEHHBIX PEAKIIHMA
Ha MOH aMMOHHUS U pocdar-noH,

U W3y4YeHHE NMPU3HAKOB UX
POTEKAHUSI.

lIpaxkmuuyeckas paboma

Ne 3: [lonyuenue aMMuaka, U3y4yeHue
€ro CBOMCTB.

Buviuucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUIT

paboTHI B J1a0OpaTOpHUU

MIPY UCTHOJIB30BAHUH XUMHUYECKOU
MOCYJIbl U 000PYI0BaHUS.
[Ipou3BOAUTH BHIYUCICHUS

10 XUMUYECKUM YPABHEHUSM.
Hcnons30BaTh PU BHITIOJIHEHUHT
y4eOHBIX 3aJaHUI TEKCThl YYEOHHKA,
CIIPAaBOYHBIE MaTEPHUAIIbI
(IEepUOUYECKYIO CUCTEMY XMMUYECKUX
sanemenToB JI. 1. Menpeneena, Tabiauiy
PacTBOPUMOCTH KHCIIOT, OCHOBaHUM

Y COJIEH B BOJE, DJIEKTPOXUMHUYECKUH PSIT
HaIpsHKEHUN METAILJIOB)




2.4

Oobmas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynmnsr.
Yraepon

Y KPEMHUU, U UX
COCUHEHNUS

OO0uras xapakTepUCTHKA SJIEMEHTOB
IVA-rpynmnbsl. OcoO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIEC CTENIEHU
OKHCJICHHSI.

VYriepon, alsioTponHbIe MOIU(DUKAITIH,
pacmpocTpaHeHUe B IPUPOJIE,
(u3nuecKre 1 XUMHYECKHE CBOMCTRA.
Ancop6uus. Kpyrosoport yrieposaa

B TIPUPOJIC.

Oxkcupl yriaepoaa, ux GU3nIecKue

1 XUMHYECKHE CBOMCTBA, ICHCTBHUE

Ha )KUBBIC OPTAaHU3MBI, TTOTYICHHE

U IpUMEHEHUE. JKOJIOTHUECKUE
po0JIeMBbl, CBS3aHHBIE C OKCHUIIOM
yriepoza (IV), runoresa rinod6ambHOTO
MOTETJICHUS KITMMAaTa, TapHUKOBBIH
addexr.

VYronpHas KUCJIOTa U €€ COJIH, UX
dbu3nUecKue 1 XMMHUYECKUE CBOMCTBA,
MOJTy4YEHUE U TTPUMEHEHUE.
KauecTBeHHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBanne kapOOHATOB

B OBITY, METUIIMHE, TPOMBITINIEHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[TepBoHavaIbHBIC TTOHATHUS

00 OpraHMYeCKHX BEIIeCTBaX KaK

0 COeIMHEHUSIX yriepoaa (MeTaH, 3TaH,

OOBsCHATH 001IME 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl ¥ UX COETMHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HICCKUE

¥ XUMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB YIIIEpPOAa U KPEMHUS U UX
COEIMHEHHH (OKCUAOB yIepo/a,
YTrOJIbHOM KUCJIOTHI, KApOOHATOB, OKCH/IA
KpEMHUS, KPDEMHHUEBOI KUCIIOTHI,
CHJIMKATOB), CITIOCOOBI X MOJIY4YECHHS,
NPUMEHEHNE U 3HAaUCHHE B IPUPOJIC

U )KM3HU YEJIOBEKa.

OOBACHATD MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BEILIECTBA — CBOMCTBA
— TPUMEHEHHUE — Ha TIPUMepax
COEIMHEHUH yIiiepoa U KpEMHHUSI.
Omnpenenars kKapOOHAT- U CUIIMKAT-UOHBI
B pacTBOpE.

OOBACHATH CYIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO Tra3a B OKpYXKaromien
cpeze.

[TonTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHWYECKUX BEIIECTB MIPUMEpPaMHU
MPOCTBIX COSANHEHNH (METaH, STaH,
ATUJIEH, AllETUJIEH, 3TAHOJ, TJIUILIEPHUH,




STUJIEH, alleTUJICH, ATaHOJI, TJIMIICPHH,
YKCyCHasi KHCIIOTA).

[IpupoaHbIe HCTOYHUKH YTJIEBOIOPOJIOB
(YyroJib, MpUpPOHBIN ra3, HedTh),
MPOIYKTHI UX NIEpepadOTKH (OEH3HH),
UX POJIb B OBITY U IPOMBIIIUIECHHOCTH.
[TonsiTHE O OMOJOTHYECKH BaXKHBIX
BEILIECTBAX: KUpax, OCJKax, yriieBojax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHoe €JUHCTBO OPraHUYECKUX
Y HEOPTAaHUYECKUX COCTUHEHHUI.
Kpemnuit, ero pusnyeckue

Y XMMHAYECKUE CBOMCTBA, MTOIYUYEHUE

u nipuMeHeHue. CoeTMHeHUs] KPEMHUS

B nipupojie. OOIue npeacTapieHus

00 okcuze kpemuus (V) u kpeMHueBOMH
KHUCJIOTE.

CunMkatel, UX UCHOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIICHHOCTH.
Baxnelmme cTpouTenbHblE MaTEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
*)ene300eToH. [IpobaemMbr 6e301acHOro
UCIIOJIb30BAHUST CTPOUTEIHHBIX
MaTepuaioB B MIOBCEIHEBHOM KU3HH.
Xumuueckuit IKcnepumenm:
[lemoncmpayuu:

Monenu KpuCTaJUTHIECKUX PEIIETOK

YKCYCHasl KHCIIOTa), B3aUMOCBSI3b
HEOPTraHWYECKUX COCIMHEHUN yriepoja
U OpPraHUYeCKUX BEIIECTB.

OnuceIBaTh poJib OEIKOB, KUPOB

U YTJIEBOAOB B (DYHKIIMOHUPOBAHUH
’KUBBIX OPTaHU3MOB, COCTAB MPUPOIHBIX
HCTOYHUKOB yTJIEBOJOPOIOB, UX POIIH

B OBITY ¥ IPOMBIIIIEHHOCTH.
[IpoBOIUTH BHIYUCIICHUS 10 YPaBHEHUSM
XUMHUYECKUX PEaKIUH.

[1nanupoBatTh U OCYIIECTBISTH

Ha MPaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,
JIeNIaTh BBIBOBI IO pe3yjIbTaTamM
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
paborT.

CrnenoBath npaBuiamM O€30MacHOM
paboThI B J1aOpaTOpHUU

NIPU UCTIOJI30BAHNN XUMHUECKON
MOCY/IbI U 000PYI0BAHMUSI.
Hcrnonb30BaTh MpU BBHITIOJTHEHUH
y4eOHBIX 3aJaHUM TEKCThl y4yeOHUKa,
CTIPaBOYHBIC MATEPHAIIBI
(ITepunoauueckyro CUCTEMY XMMHYECKHUX
anementoB JI. 1. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUN




anmasa, rpadura, QyiepeHa.
O3HakOMIIEHHE C TIPOLIECCOM aICOPOLINH
PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM
MIPOTHBOra3a.

O3HakoMJIEHHE C TPOAYKIIHEN
CUJIMKATHOW MPOMBIIIJIEHHOCTH
(Buneomarepuaibl: cunMKaTHas
POMBILUIEHHOCTB ).

Mojenu MoJIeKy1 OpraHUYEeCKUX
BELIECTB.

Jlabopamopnuiii onvim:

[Tomryuenue, cobupaHnue, pacro3HaBaHue
Y U3YYECHHE CBOMCTB YIJIEKMCIIOIO ra3a.
[IpoBeneHne KaueCTBEHHBIX PEAKIIHI

Ha KapOOHAT U CUJIMKAT-MOHBI

U U3yYeHUE MPU3HAKOB UX

IPOTEKAHMUS.

IIpakmuueckue pabomui:

Ne 4. TlonyuyeHue yriekucioro rasa,
U3YUYEHHE €TO CBOMCTB.

Ne 5. Pemenue skciepuMeHTaIbHBIX
3a71a4 1o TeMe «BakHenie HeMeTaljIbl
U UX COCIUHEHUS.

Buviuucnenus:

M0 YPaBHEHHUSIM XUMUYECKHUX PEAKITUi

U coJied B BOJIE, DJIEKTPOXUMUUYECKUM Pl
HaIpsKEHUH METAIIIIOB)

Uroro no pazneny

25




MeTaiibl 1 UX COCANHCHUA

3.1

OOmume cBoiicTBa
METAJUIOB

OO61as xapakTepucTuKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
noJsioxkenust B [lepuoguueckoit cucreme
XUMUYECKUX DJIEMEHTOB

J.1. MenneneeBa u CTpOCHUS aTOMOB.
Crpoenue MetaiioB. Meramnnyeckas
CBSI3b U METAJLITUYECKAS
KPUCTAJITUYECKAS PEIICTKA.
DJIEKTPOXUMHUYECKNHN PSJ HAIPSKEHUN
MeTaJI0B. PUBHUECKUE U XUMHUYECKUE
cBoiicTBa MeTaIoB. OO0IIMe criocoOb!
noixyuyeHus metauioB. [lonsTue

0 KOPpPO3UH METAJJIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CnniaBsl (cTalnb, YyryH, JIOPaTtOMUHUN,
OpoH3a) U UX MPUMEHEHHE B OBITY

Y TIPOMBIIIJIEHHOCTH.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu.

OO6pasibl METaJIJIOB U CILJIABOB.
N3yueHne pe3ysbTaToOB KOPPO3UU
METaJIJIOB (BO3MOKHO UCIIOJIb30BaHUE
BUJIEOMAaTEPHUAJIOB).

JlabopamopHulie onvimbi:
O3HakoMyIeHHE ¢ 00pa3laMi METAJIOB
U CIUTaBOB, UX (PU3HUECKUMHU

PackppIiBaTh CMBICT H3y4aeMbIX TIOHATHH
Y IPUMEHSTH 3TH TIOHSTHSI TIPU ONMCAHUU
CBOWCTB BEIIECTB M MX MPEBPAIICHHIA.
OOBsCHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
METaJUIOB U UX COCIMHEHUN C yUeTOM
CTPOEHUS UX aTOMOB.

XapaKTepru30BaTh CTPOCHUE METAILIOB,
oO1ue PuU3NIeCKue U XUMHUYECKUE
CBOICTBA METAJUIOB.

XapakTepu3oBaTh OOLIUE CIIOCOOBI
MTOJTYICHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTH METAILIOB
OT KOPPO3HH.

CrnenoBath npaBuiiaM 0€301acHOM
paboThI B J1abopaTopuu

MPYU UCTIOJIB30BAHUH XUMHUYECKON
MOCYIbl 1 000pYAOBaHUS.

[Tpon3BOMUTH BEIYUCIICHUS

M0 YPaBHEHUSM XUMHYECKUX PEAKIIHH,
€CJIM OJH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B M1ape WM TPYIIIIE.

Hcrnonb30BaTh MpH BBHITTOJTHCHAH
y4eOHbBIX 3aJaHUM TEKCThl Y4eOHHUKa,




CBOMCTBaMHU.

Buviuucnenus:

110 YPaBHEHUAM XUMHYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COJACPKUT
MIPUMECH

CIIPaBOYHBIE MATEPUAIIBI
(ITeppoinueckyro CUCTEMY XUMHYECKUX
anemenToB J1. 1. Menpeneesa, Tabiauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaAHUM

Y COJIEU B BOJE, DJIEKTPOXUMHUYECKUN P
HaIPsSHKEHUI METAJIJIOB)

3.2

Baxueiiune
METaJUIbI U UX
COE€IMHEHUSA

16

[[{eouHBIC METAIBI: TOJI0XKEHUE

B [leproanyeckon cucTeMe XMuMHYECKHUX
anemenToB JI.1. Menneneena,

CTPOCHHUE UX ATOMOB, HaXOXJICHUE

B nipupoae. Puzndyeckue 1 XUMUYECKUE
CBOICTBA (Ha MpUMeEpe HATPUS

1 kanust). OKCUAbl U TUIPOKCUIBI HATPUS
v kanus. [[pumeHenne menounbix
METAJJIOB M UX COCIUHECHUM.
[[{enoyHO3eMeNbHBIE METAIIBI MAarHUH
Y KaJIBLIMN: MOJIOKECHUE

B [lepronueckoi cuCTeMe XUMUYECKUX
snemenToB J[.11. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXJICHUE B MPUPO/IE.
Du3NYECKre 1 XUMUYECKHUE CBOKMCTBA
MarHus U Kaablinsl. Bakaeime
COCMHEHUS KaJblUsl (OKCHUI,
TUAPOKCHU]I, COJIN). JKeCTKOCTh BOJIbI

U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMUHMH: TIOJIOKEHHUE

B [lepuonnueckon cucreme

OOBsICHATH 001IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMICTB 3JIEMEHTOB-
METaJUIOB U UX COCIMHEHUM B IPyIIIax
C YYETOM CTPOEHHS UX aTOMOB.
XapakTepusoBaTh (puznueckue

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB METAJUIOB U UX COCTMHEHUMN
(OKCUIOB, TUIPOKCUJIOB, COJICH),
CHOCOOBI UX MOJYyYEHHUs, IPUMEHEHUE

Y 3HA4YCHHE B MIPUPOJIE U KU3HU
YeJI0BeKa.

VYcranaBiuBaTh NPUUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHHE
BEILIECTBA — CBOWCTBA — NPUMEHEHUE —
Ha MpUMEpPax U3y4yaeMbIX BEIIECTB.
Pacno3naBath ¢ MOMOIIbIO KaYECTBEHHBIX
peakuuii MOHbl METAJUIOB: MAarHuUs,
KaJIbIIMs, ATFOMHUHUS, IUHKA, sxene3a (1)
u xkenesa (1), memu ().

Jloka3biBaTh aM(OTEpHBINA XapaKTep
OKCHJIOB Y TUAPOKCHUIOB ATFOMUHUS




XHMHYECKUX IJIEMEHTOB
J.1. MenpneneeBa, CTpoO€HHE aTOMA,
HaxXOXJIeHUE B mpupoje. Puzndeckre
U XUMHUYECKHEe CBOMCTBA aTFOMUHUS.
AmM@doTepHbIe CBOMCTBA OKCHJIA

Y TUJPOKCUJIA ATIOMUHUSL.

Keneso: nonoxenue B [lepuoanueckon
CHUCTEME XUMHUYECKHUX AJIEMEHTOB

J.1. MenneneeBa, CTpoeHHE aTOMA,
HaxoXKJAeHue B pupojae. Pusnyeckue
Y XUMUYECKHE CBOMCTBA JKEJe3a.
Oxcupl, THIPOKCHIBI B cou skene3a (1)
u xene3a (1), ux cocras, cBoiicTBa

U MOJTy4YCHUE.

Xumuueckuit Ixcnepumenm:
[lemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUS OKCHIA
KJIBIIUSI ¥ HATPUS C BOJIOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpaivBaHue jIaMeHH HOHaMU
HATPHs, KIS U KaJIbIUs

(BO3MOKHO MCITOJIb30BAHHUE
BUJIEOMATEPHUATIOB).

HccaenoBanue cCBONMCTB KECTKOM BOBI.
[Iponecc ropenust xene3a B KUCIOPOE
(BO3MOKHO MCITOJIb30BAaHHUE
BHJICOMATEPHAJIOB).

U IIUHKA.
[1naHupoBaTh U OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJBI IO pe3yjIbTaTaM
HKCIIEPUMEHTA MTPU NPOBEACHUU
71a00pPaTOPHBIX ONBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath npaBuiamM 0€30MacHOM
paboThI B J1a0OpaTOpHUH

IIPU UCHOJIb30BAHUHN XUMHUYECKOU
MOCYJIbl U 000PYI0OBAHMUSI.

[Ipon3BOINUTH BEIYUCICHUS

0 XUMUYECKUM YPABHEHHUSM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIN IPyIIIIE.

BricTpanBaTh pa3BepHyThI€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha uH(pOopMaIUIO U3 yuyeOHHUKa

Y CIIPaBOYHBIX MAaTE€pPUAIOB, IPAMOTHO
HCII0JIB30BATh U3YUYEHHBIN IOHATUMHBIN
anmnapart Kypca XUMHH




JlabopamopHnule onvimbi:

[IpoBeaeHne Ka4YECTBEHHBIX PEAKIIHIA
Ha MOHBI (MarHus, Kajablus, aTIOMUHUS,
uHKa, sxenesa (1) u sxenesa (1), meau
(I1), ormcanue MPU3HAKOB HX
MPOTEKAHUS.

UccnenoBanue ampoTEpHBIX CBOMCTB
TUAPOKCUA ATIOMUHUS U TUIPOKCHIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. X)KecTkoCTh BOJIBI U METO/IBI €€
YCTPaHEHUSI.

Ne 7. Pemienue sxcriepuMeHTaIbHbIX
3a7a4 1o TeMe « BakHenIre MeTasibl
U UX COCIUHECHUS.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaAKIUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WJIM COJICPKUT MIPUMECH;

MAaCCOBOM JOJIM BBIXO/1a MPOJIyKTa
peakiu

Wroro no pazneny 20
XUMHA M OKPYKAKOLIAA cpeaa
4.1 | Xumus 3 BemectBa u MaTepuansl B MOBCEAHEBHON | XapaKTepU30BaTh POJIb XUMHUU

1 OKpY’KaroIas
cpena

’KW3HU YejloBeKa. be3omacHoe
HCIOJIb30BAHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObiTy. [lepBas momoris

B Pa3JIMUHBIX cepax IeaTeIbHOCTH
JIF0/Ie, OCHOBHBIC BEIIICCTBA
1 MaTepHuajbl, IPUMEHSIEMbIEC B KU3HU




MPU XUMHAYECKUX 0KOTaxX

U OTPABJICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHUE OKPY Karolen
cpenbl (peaenbHas 10y CcTUMast
KOHIIEHTpaIus BemecTB. Poias xumuun

B PEIIICHUN YKOJOTHICCKUX TIPOOIEM.
Xumuueckuii Ixcnepumenm:
[lemoncmpayuu.

N3yuenune o6pas3iioB MaTepuanon
(cTekIo, CIuIaBbl METAIUIOB, MTOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOT'O YEJIOBEKA.
OOBICHATH yCIOBUSL O€30M1ACHOTO
MCIIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peakiuii B ObITY.

AHamM3UpOBaTh U KPUTHICCKU
OIICHUBATh MH(GOPMAIIHIO O BIUSTHUH
MTPOMBITINIEHHOCTH, CEJTbCKOTO XO3SICTRA,
TpaHCIIOPTA U AP. Ha COCTOSIHHE
OKPYKaroIIEH CPEeIbI.

YMeTh 0OKa3bIBaTh MIEPBYIO IOMOIIIH

IIPU XUMHYECKUX 0XKOTaX U OTPABIICHUSX.
[IpunuMate ydactue B 00CyKIeHUU
poOJIEM XUMUYECKON M IKOJIOTUYECKON
HaIPaBJICHHOCTH, BHICKA3bIBATH
COOCTBEHHYIO MO3UIINIO IO pobIieMe

U TIpejiaratb BO3MOJKHBIE YT €€
peIICHUS

Hroro no pazneny: 3
PezepBHOE Bpems 3
OBHIEE YN CJIO HACOB 68

110 ITPOI'PAMME




NEPEYEHDb (KOJUPUKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHMS U DJIEMEHTOB COJAEPKAHUSA 11O XUMHUN

B denepanbHbIXx M pEerMoHANIBHBIX MPOIEAypax OLCHKHM KauecTBa 0Opa3oBaHUS
UCIIOJIb3YETCs TMepeueHb (KoaupUKaTop) paclpeiesieHHbIX MO KJaccaM MPOBEPSIEMbBIX

TpeOOBaHMA K

pe3ysibTataM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM MIPOrpaMMBbl

OCHOBHOI'O 061].[61"0 O6p330BaHI/ISI " 3JICMCHTOB COACPKAHUA 110 XUMHUU.

8 KJIACC

IIpoBepsieMble TpeOGOBaHMS K pPe3yJbTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/bHOM

MpOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yybTaTa

HpOBepﬂeMIﬂe MMPpCAMCTHBIC PC3YJIbTAaThl OCBOCHU A OCHOBHOM
O6p330BaTeHBHOﬁ IIporpaMmbl OCHOBHOT'O O6HIGFO O6paSOBaHHSI

1

ITo teme: «llepBOHaYaILHBIE XUMUYECKUE TTOHATHUSD)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TOHATHUWA: aToM,
MOJIEKYJIa, XUMUYECKUI DJEMEHT, IPOCTOE BELIECTBO, CII0KHOE
BELIECTBO, CMECh (OAHOPOIHAs] M HEOJHOPOJHAsI), BAJIECHTHOCTD,
OTHOCUTENIbHAsI aTOMHasi W MOJEKYJsSIpHasg Mmacca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBass A0S XHMHUYECKOTO
AJIIEMEHTa B COEAMHEHUH, MOJIAPHBIM 00bEM, XMMHUYECKas peaKius,
KjJaccuukalms — peakuuid:  peakUud  COCOUHEHMs,  peakLUuu
pa3oKEeHHUs, peakuuu 3aMEILEeHHS], peakuuu oOMeHa,
9K30- M JHAOTEPMHUYECKHE pEaKUUu, TEIUIoBOM 3P EKT peaxuuu,
pacTBOp, MaccoBasl JIoJisl BellecTBa (IPOLIEHTHAs KOHLIEHTpaIus)
B PacTBOpE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSITHH
U IIPUMCHATD 3TU IIOHATHSA IIPU OIIMCAHNH BCIICCTB U KX HpeBpaH_[eHI/Iﬁ

1.3

UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUISI COCTaBlieHUs (hopmyl
BEILIECTB U YPABHEHUN XMUMUYECKUX PEAKIINI

1.4

pacKpbIBaThb CMBICII 3aKOHOB COXPAaHEHUSI MacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYE€HHS, 3aKOHa
ABorajzipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX
COCAMHCHHUAX




1.6

KJaccu(UUUPOBaTh XUMHUYECKHE peakiuu (10 YUCIY M COCTaBy
Y4acCTBYIOIIMX B PEAKIIUU BEILIECTB, MO TEIIOBOMY 3D (eKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJLIDHYIO WM MOJIIPHYIO MACChI
BCIICCTB

1.8

BBIYUCIIATE MACCOBYIO HOJHO XHMMHYCCKOI'O 3JICMCHTA IIO q)OpMy.He
COCIUHCHU:I,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIO BECIICCTBA B PaCTBOPC

1.10

MPUMEHSITh €CTECTBEHHO-HAYYHBIE METObI TTO3HAHUS — HAOJIOICHHE,
U3MEepeHue, MOICIIMPOBAHHE, YIKCIIEPUMEHT (PEaIbHBIN U MBICTICHHBIH )

ITo Teme: «Baxuernmue MpCaACTAaBUTCIIN HCOPTaHNYICCKHUX BCIIICCTB»

2.1

PACKPBIBATL CMBICJI OCHOBHBIX XMMHWYCCKHX TTOHSITHI: OKCH I, KHCJIOTA,
OCHOBaHHC, COJIb

2.2

OIIPENENATh NMPUHAIIEKHOCTh BEIECTB K OIPENEICHHOMY KJIAcCy
COEIMHEHUI 1o (hopMyam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTB HCOPraHNYCCKUC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBATH) 00IIIME XUMUUECKHIE CBOMCTBA BEIIIECTB
pa3IMYHBIX  KJACCOB, TNOATBEpPXKIasl  ONUCAHUE  MPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTCKAHHUA XHMHYCCKHUX
npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX

2.6

CIENOBaTh  IMpaBWIAM  T[OJIb30BAHUA  XUMHYECKOW  MOCYAOM
U J1abopaTOpHBIM O0OpYJAOBAHHMEM, a TAKXKE IMpaBUIaM OOpaICHUS
C BENIECTBAMU B COOTBETCTBUHU C MHCTPYKUHUSIMU IO BBINOJHEHUIO
71a00paTOPHBIX XMMHUUYECKHX OMBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOJOPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECICHHOM MAacCOBOM JOJIEW PaCTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATh M MPOBOJUTH XUMHUYECKHUE IKCIICPUMEHTHI
M0 pacloO3HaBaHUIO PACTBOPOB MIEJIOUYEH U KHUCJIOT C TMOMOIIBIO
WHANKATOPOB (JTakMyc, peHoNpTaaenH, METUIIOPAHK U APYTHE)

2.7

IMPOBOJUTDL PACUCTEI 110 YPABHCHHIO XUMHUYECKOU p€akunun

IIo Teme: «llepunomnueckuin 3axkoH u Ilepuommueckass cucrema
xumuueckux snemeHToB J[.M. MengeneeBa. CTpoeHHe aTOMOB.
XumMuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IMOHSATHN: SIpO aTroma,
AJIEKTPOHHBIA CIIOM aTroMa, aTOMHAs OpOWTallb, paanyC aTroMma,




XUMHYCCKasd CBA3b, IIOJKIpHAA W HCIOJIIPHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HWOHHAaA CBA3b, HOH, KAaTWMOH, daHHWOH,
CTCIICHb OKHUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHUC O3JICMCHTHI

3.3

OIMCBHIBATh U XapaKTepu3oBaTh TabimuHyo ¢opMy lleproanueckoil
CUCTEMbl XUMHYECKHX DJIEMEHTOB: pa3iIudaTh IOHATUS «IJIABHAs
noarpynmna (A-rpynma)» u «mnobounas noarpymma (b-rpymma)y,
«MaJIbIe» U «OOJBIINE» TEPHOIBI

3.4

packpeiBath cMbIch [lepuogmueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IOHUMAHUE IIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHMYECKUX AJIEMEHTOB OT UX I10JI0KeHus B [Ilepuoanyeckoii cucreme

3.5

COOTHOCHTH O603Ha‘—I€HI/I5[, KOTOPEIC HUMCIOTCA B Ta6J'H/II_[€
((HCpPIOI[H‘—I@CKa}I CHUCTEMa XUMHWYCCKHUX DJIEMCHTOB
I[I/I MGHILGJ'IGGBa» C YHCIIOBBIMH XAPAKTCPUCTHKAMH CTPOCHUA
aTOMOB XMMHNYCCKHUX 3JICMCHTOB (COCTaB " 3apsan aapa, 061]166 qUuCJI0
QJICKTPOHOB U PACIIPCACIICHUC UX I10 3JICKTPOHHBIM CJIOHM)

3.6

OIIpCACIIATDh CTCIICHb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIMHCHUAX

3.7

OMpENEeNsATh BHJ XUMHUYECKOW CBsI3W (KOBAJIGHTHAsT W HWOHHAas)
B HEOPTraHUYECKUX COCAUHEHUSIX

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUS

Kon [IpoBepsieMbIl AEMEHT COAEPKAHUS
1 IlepBOHaYaNbHBIE XUMUYECKUE TTOHATHS

1.1 IIpenmer xumuu. Ponp XuMHM B )XKU3HU YeI0BEKa. XMMUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB

1.2 [lonaTe 0 MeTomax NMO3HAHMS B XMMHUHU. UWCThIE BEHIECTBA M CMECH.
CrocoObI pa3ieieHus: CMecei

1.3 | Atombl U MoJeKydbl. XUMHYECKUE 3JeMEHThl. CHMBOJBI XUMHUYECKUX
eMeHTOB. [IpocTele M CiOXHBIE BewiecTBa. ATOMHO-MOJIEKYJISIPHOE
y4eHHUE

1.4 | Xumunueckas Qopmyna. BajeHTHOCTH aTOMOB XMMHMYECKHUX JJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocuTeNnbHAs aTOMHAs Macca.
OrtHocuTeNnbHAS MOJICKYJApHasA Macca. MaccoBas J0JI1 XHUMHYCCKOI'O
QJICMCHTA B COCANHCHHNHN




1.5

KomnuectBo BemecTsa. Moiib. MossipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl M YHClIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdetsl mo dopmynam
XUMHYECKUX COCTUHEHUN

1.6

du3nyecKkre U XUMUICCKUE SBJICHUS. XUMUYCCKask PCaKIns U ¢ TIPU3HAKH.
3aKOH  COXpaHEGHHS MAacChl  BENMIECTB. XHMHYECKHE YpPaBHCHHS.
Knaccudpukammss XuMudeckux peaknuid (COCIUHEHHUS, Pa3IOKCHUS,
3aMelleHus, OOMeHa)

1.7

XUMUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYJIOH,
C nmpaBujgamMu paboTbl B JabopaTopud W TpHUEeMaMH  OOpalieHUs
c JabopaTopHbBIM OOOpYAOBAaHUEM, HM3yUYE€HHUE M OIUCAHUE (PUINYECKUX
CBOWMCTB 00pa3llOB HEOPIaHWYECKUX BEILECTB, HAOIIOJEHUE (PUINYECKUX
(ru1aBeHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIKE, KUIIEHUE
U KOHJEHCAlus BOJAbl) U XHMHUYECKHX (TOPEHHE CBEYM, MPOKAIMBAHUE
MEIHOM TPOBOJIOKH, B3aMMOJICMCTBUE Meja C KHUCIOTOM) SIBJICHH,
HAOJIOZICHUE W ONMCAaHWE NPHU3HAKOB NMPOTEKAHMUSI XMMUYECKUX PEaKIMM
(paznoxeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus,
paznoxenne ruapokcuaa meau (I1) mpu HarpeBaHHWM, B3aMMOJCHCTBHE
xkenmeza ¢ pactBopom comm Meau (I1), m3ydenwe crocoOoB pasjeieHus
cMmeceil (¢ MoMOIIbI0 MarHuTa, (PUIbTPOBAaHUE, BHIMTAPUBAHUE, TUCTUILISAINS,
xpomarorpadusi), MpoOBEJACHUE OYHMCTKH IMOBAPEHHOI COJM, HaOIOJECHUE
Y ONMCAaHWE PEe3yJbTaTOB IPOBENCHMS ONBITA, WIUTFOCTPUPYIOLIErO 3aKOH
COXpaHEHHs Macchl, CO3aHNe MOieNIel MOJIEKYJI (IIapOCTEPKHEBbIX )

Baxueiimme npeacTaBuTenm HEOPraHMIECKUX BEILIECTB

2.1

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucmopon — aneMeHT U mpocToe
BenecTBO. HaxoxaeHue kucioposa B npupojie, Gu3ndeckue 1 XUMHUIEeCKUe
cBoiicTBa (peakmuu roperusi). Okcunel. [Ipumenenne kucmopona. CriocoOb
MOJIyYeHUSI KUCJIOpOJia B JIA0OpaTOpUHM U MPOMBIIIUIEHHOCTH. KpyroBopoT
Kuciopoaa B nmpupojie. O30H — autoTporHast MOAU(PHUKAIIAS KUCTOPOIa

2.2

TeroBoit A(HEeKT XUMUYECKON peaKIuu, TEPMOXUMUYECKHUE YpPaBHEHUS,
AK30- U SHJIOTEPMUYECKHUE peakiny. TOIIMBO: Yyrojib U METaH. 3arps3HeHue
BO3/lyXa, YCWJICHHE MapHUKOBOTO d((ekTa, pa3pyIieHrne 030HOBOTO CIIOSI

2.3

Bopopon — »snemeHT m mpoctoe BemecTtBo. Haxoxkaenwe Bomgopoaa
B IIpupojie, GU3nYecKue U XUMHUYCCKHE CBOMCTBA, NMPHUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu

2.4

MonsipHblil 00beM ra3oB. PacyeTsl M0 XUMHUECKUM YPAaBHEHUSM

2.5

dusnueckne CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
Hacplmennple ¥ HEHACBIIIEHHBIE pPACTBOPBL. PacTBOpUMOCTH BeliecTB
B BoZie. MaccoBas 10J1s1 BEMIECTBA B pacTBOPE. XMMHUUYECKNE CBOWCTBA BOJIBI.




OcHoBanus. Ponbs pacTBOpOB B MPUPOJE U B KU3HU uyenoBeka. Kpyrosopor
BOABl B NpPUPOJE. 3arpsA3HCHHE NPUPOAHBIX BOA. OXxpaHa M OYHCTKa
MIPUPOJIHBIX BOJ

2.6

Knaccudukarmms Heoprannuecknx coeauHeHuid. Oxcuanl. Knaccudukarms
OKCHJIOB: cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC)
u  HecoieoOpazyromme.  Homenknatypa  okcugoB.  Duznyeckue
Y XUMUYECKHE CBOMCTBA OKCUAOB. [loiryueHne okcuioB

2.7

OcnoBanusi. Knaccudukanuss OCHOBaHMIA: IIENIOYM W HEPACTBOPUMbBIC
ocHoBaHusA. Homenkmatypa ocHOBaHWU. PU3NYECKHME W XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [lomyueHrne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanusa kucnor. Homenknarypa kucior. ®dusznueckue
1 XUMHYECKHE cBoMCcTBa KUCIIOT. P aktuBHOCTH MeTamuioB H.H. bekerosa.
[TosyueHne KUCIOT

2.9

Comu. Homenknarypa comneil. ®U3ndeckne U XMMUYECKUE CBOWCTBA COJIEH.
[lonyuenune conen

2.10

['eneTndeckas cBS3b MCXKAY KiIaCCaMH HCOPIraHUYICCKHUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUECKUN DKCIIEPUMEHT: KAa4ECTBEHHOE ONPEICIICHHE COACp>KaHUs
KHCIIOPOJia B BO3JIyX€, MOTyUYEeHHE, COOMpaHue, paclio3HaBaHUE U U3yUCHUE
CBOICTB KHCJI0PO/Ia, HaOJIIOIEHIE B3aUMOJICUCTBUS BCILICCTB
C KHUCJOpPOJOM U YCJIOBHUS BO3HUKHOBEHUS W TPEKpaAIlIEHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE C 00pa3llaMu OKCHJOB M ONMCAHUE WX CBOMWCTB,
MoJIydeHue, coOMpaHue, pacro3HaBaHWE M WU3YUCHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojelicTBue Bojgopoaa ¢ okcuaoMm meau (I1) (Bo3moxkHO
UCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), HAOMIOJIEHHE O0O0pa3lloB BEIIECTB
KoJu4ecTBOM 1 Mok, ncciieqoBaHre 0COOEHHOCTEN PACTBOPEHUS BEIIECTB
C pa3TUIHOM PacTBOPUMOCTHIO, MIPUTOTOBJICHHE pacTBOpOB
C  OIPENEJEHHOWM  MAacCOBOW  JOJE€W  PacTBOPEHHOTO  BEIIECTBA,
B3aUMOJICHCTBUE BOJIbI C METAJJIaMU (HaTpUeM M KaJibllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), OINPEJEICHUE pPACTBOPOB KHUCIOT
W Iejoued C TOMOINBI0 HWHAWUKATOPOB, HCCIEAOBaHUE OOpa3iioB
HEOPTAaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKM WHJIUKATOPOB B pacTBOpax KHUCIOT W IIEJ0oYeH, H3ydYeHHUE
B3aumMoeiicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHCIOT
C MeTajulaMu, peakIuid HeUTpaliu3aluu, TOJIy4YeHHe HEepPaCTBOPHUMBIX
OCHOBaHMM, BBITECHEHHE OJIHOTO MeTajla JAPYTrdM M3 pacTBopa COJIH,
pellleHHe HKCIEePUMEHTAJbHBIX 3a7ad 1o TeMe «BakHeHlie Kiacchl
HEOPraHUYECKUX COCTUHEHUI




[lepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CtpoeHrue aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

[lepBbie TOMBITKH KJIACCU(DUKAIIMM XUMUYECKUX dJeMeHToB. [lonsarue
O TpyNmax CXOJHBIX DJIEMEHTOB (ILEIOYHBIE U MIECJIOYHO3EMETbHBIE
METaJUTbl, TAJIOTeHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE O00pa3yloT
aM(pOTEPHBIC OKCUIBI U TUAPOKCHIBI

3.2

[lepnognueckuil 3akoH. lleprnonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.M. MenneneeBa. KopoTkonepuogHass ¢ UIMHHOINEpUOJHAs (OPMBI
Ilepuoanueckol cucTemMbl XuUMUYecKuxX 3ieMeHToB .M. Menneneesa.
Ilepuoas! u rpynnsl. PU3HUECKUN CMBICII IIOPSAAKOBOIO HOMEpa, HOMEPOB
NIEPUOJIA U TPYIIIBI DJIEMEHTA

3.3

Ctpoenune atomoB. CocTaB aTOMHBIX sjiep. M3otomnbl. DnektpoHbl. CTpoeHue
ANICKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XUMHUYECKHX HJICMEHTOB
[leppuonnueckort  cucremsl .M.  MenaeneeBa.  XapakTepucTHKA
XAMHUYECKOTO 3JIEMEHTA MO €ro moJiokeHuto B llepuomnueckoin cucreme
J.1. Mennaeneena

3.4

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIIIAM U MEPHOJAM.
3nauenue Ilepumonmueckoro 3akoHa u  Ilepuoguyueckoil  CUCTEMBI
XUMHYECKHUX JJIEMEHTOB JIUIS Pa3BUTHUS HAyKHU U npaktuku. /.M. Mennenees
— YYEHBIA U TPaXKJaHUH

3.5

Xumnueckasi cBs3b. KoBajneHTHas (MoJsipHass M HEMOJIApHAsA) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJ1€MEHTOB. IOHHas CBs3b

3.6

CreneHb OKHUCJICHUA. OKHCIIUTEIIBHO-BOCCTAHOBHUTEIILHBIC PCaKINU.
Hpoueccm OKHCJICHHS M BOCCTAaHOBJICHUS. OKHUCIMTENIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HSKCIEPUMEHT: H3yueHHe O00pa3loB BEIIECTB METaIOB
1 HEMETAJUIOB, B3aUMOJECUCTBUE TMAPOKCHIA LIMHKA C PACTBOPAMHU KHUCIIOT
U IIeJI0YeM, IMPOBEACHUE  OIBITOB, WUIIOCTPUPYIOIIMX  IIPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHwe,  peakuuu
Pa3IOKEHUs, COCAMHEHUS)




9 KVIACC

IIpoBepsieMble TpeOGOBaHMS K Pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

NpoOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yabTaTta

[IpoBepsieMble TpeIMETHBIE PE3YJIHTATHI OCBOCHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus

1

I1o Teme: «BGHICCTBO U XUMHUYCCKAs PCaAKIIUA»

1.1

PACKpPBIBATh CMBICII OCHOBHBIX XHUMHYCCKHUX TIOHSITUI: PacTBOp,
QJICKTPOJIHUTBI, HCIJICKTPOJHTBI, JJICKTPOJIUTHYCCKAA AdUCCOLMAIIUA,
pPCakKun HOHHOI'O O6MCHa, KaTajan3aTop, XMMHUYCCKOC PABHOBCCHUC,
06paTI/IMI>I€ n H606paTI/IMBI€ pCaKkuuu, OKHUCJIUTCIIBHO-
BOCCTAHOBHUTCJIBHBIC pCaKnuu, OKHCJIINTCIIb, BOCCTaHOBUTCIIb,
OKHCJICHHC )51 BOCCTAHOBJICHHC, AJUIOTPOIINA, aM(i)OTepHOCTB,
XUMHNYICCKas1 CBA3b (KOBaJIGHTHaH, HOHHAa, MGTEUIJ'IH“ICCK&H),
KpUCTAIIMYCCKAA PCIUICTKA, CIIJIaBbl, CKOPOCTb XUMHYECKOU PCaKInu

1.2

HIUTIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHSITHH
U IIPUMCHATD 3THU IIOHATHA ITPHU OIIMCAHWH BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTAaBJIATh YPAaBHEHUS JJIEKTPOJIUTUYECKON IOUCCOLMALAUA KHUCIIOT,
LIEJIOYE U COJICH, TOJIHBIE U COKPAIICHHBIE YPAaBHEHHS PpPEaKLUU
MOHHOTO OOMEHa

1.4

PacKpbIBaTh CYLIHOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OaaHCca dTUX PEeAKITUN

1.5

IMPOBOJUTL PACUCTLI 110 YPABHCHHIO XUMHUUYECKOM pCaKunu

I[Io Temam: «Hemerayuiel m ux coeaquHeHUss» U «MeTalulbl U HUX
COEIMHEHU

2.1

XapaKTepU30BaTh (ONMHUCHIBATh) OOIHE U CICIIU(DUISCKIEC XUMUYCCKHE
CBOMCTBA MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsi OMUCAHUE
IIPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIAMN

2.2

COCTaBJATb YPAaBHCHUA peaKuHﬁ, MOATBCPKIAAIOINX CYIISCCTBOBAHHC
TE€HETUYCCKOM CBS3U MCIKY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOKXHOCTHU NPOTCKAHUA XMUMHNYCCKHUX HpeBpameHHﬁ B Pa3/IM4YHbIX
YCIIOBHAX

2.4

CIeIOBaTh  TPaBWJIaM  TOJIB30BAHUS  XUMHUYECKOHM  TOCyAou
U J1abopaTOPHBIM O0OPYJAOBAHHWEM, a TAKXKE MpaBUIaM OOpaIICHUS




C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

NPOBOJUTH PEaKIUH, TOJATBEP)KIAIOIINE KAYCCTBCHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IIYTEM XJIOPH/I-,
Opomun-, womua-, KapOoHaT-, d¢ocdar-, CHUIMKaT-, Ccyabdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHS, MOHBI M3yUEHHBIX METAJLIOB,
IIPHUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX BEIECCTB

[To TeMe: «XHUMUS U OKpYKaroLasi Cpear

3.1

PacCKpbIBATh CMBICI OCHOBHBIX XUMU4ecKkuXx nousaTuu: [1/1K Bemecrna;
KOPPO3Us METAJLIOB

3.2

MPUMEHSATH OCHOBHBIC OIEPAMM MBICIUTEIBLHON JEATEIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3AIMIO,
BBISIBJICHHE IIPUYNHHO-CIICJICTBEHHBIX CBSI3EH — JIJI1 U3y4YCHUS CBONCTB
BCILIECTB M XMMHYECKHX PEaKIMi; €CTeCTBEHHO-HAyYHBIC METOJIbI
MO3HAHMS — HaOJII0JICHUE, U3MEPECHHE, MOJICIIMPOBAHUE, IKCIICPUMEHT
(peabHBINA U MBICJICHHBIN )

IIpoBepsieMbie 3JIEeMEHTbI COACPKAHUSA

Kon

[IpoBepsieMblii IEMEHT COAEPHKAHUS

1

BemectBo u xumunueckas peakuusi. [losropenue

1.1

[lepnognuecknil 3akoH. lleprnonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
JA.N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHWYECKUX AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KA, KAIbIUA
U HX COCAUHECHHM B COOTBETCTBHHM C TIOJIOXKEHHEM DJIEMEHTOB
B [lepronyeckoit cucTeme u CTpPOEHUEM UX aTOMOB

1.2

CtpoeHne BemecTBa: BUAbI XMMHYECKOW CBSI3U. THUIBI KPUCTALUIMYECKUX
pEIIEeTOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOU
pelIeTK W BUAA XUMHUYECKOW cBsi3u. Krnaccudukamumss u HOMEHKJIATypa
HEOPTaHUYECKUX BEUIECTB (MEXKIyHApOIHAsI U TPUBHAIIbHAS). XUMUUYECKHUE
CBOWCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIUYHBIM KJIACCaM HEOPraHUYECKHUX
COEAMHECHUM, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB

1.3

Knaccudukammss XUMHUYECKMX PpEAKIMi 10 pa3IudYHbIM  MpU3HAKAM
(MO YMCIIy M COCTaBYy yYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY
3 dekTy, T0 U3MEHEHHUIO CTENEHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB,
no 00paTUMOCTH, MO YYAaCTUIO KaTau3aropa). DK30- U IHAOTEPMUYECKUE




peakiuu, TepMOXUMUYECKUE ypaBHEHUS. [[OHATHE O CKOPOCTH XUMHUIECKOM
peaKIUH

1.4

ITonsarue 06 06paTI/IMI>IX )41 H€06paTI/IMI)IX XUMHWYCCKHUX PCAKIMAX. [lonstue
O TOMOI'CHHBIX MW TCTCPOICHHBIX PCAKIUAX. IlonsiTHE O XHUMHYECKOM
pPaBHOBCCHMH. (DaKTOpBI, BJIIMAOIIUE Ha CKOPOCTb XUMHUYECKOMN pCaKkunmn
H ITOJIOKCHNEC XUMHUYCCKOI'O paABHOBECHUS

1.5

OKHUCAUTENBPHO-BOCCTAHOBUTENBHBIE  PEAaKLMM, JJIEKTPOHHBIA  OaslaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBbHONW peakunu. (CocTaBieHUEe YypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HKCIOJB30BAHUEM METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopus AIEKTPOJIUTUIECKOU JIMCCOITHAIINH. DJIEKTPOJIUTHI
Y HE AJIEKTPOJIUThI. KaTHOHBI, aHMOHBI. MeXaHU3M JUCCOLMAIIUUA BEIIECTB C
Pa3IMYHBIMM BUJIAMH XUMUUYECKOM CBs3U. CTeneHb aucconuanuu. CuibHbIe
U cla0ble JICKTPOJUTH. Peakimu moHHOTO oOMeHa. Y CloBUs MpPOTEKaHUs
peakiuii MIOHHOTO OOMEHa, TMOJIHBIE M COKpAlIEHHbIE MOHHBIE ypaBHEHMUS
peakuuii. CBOMCTBA KHUCJIOT, OCHOBAaHUM W COJIEM B CBETE MPEICTABICHUMN
00 SJEKTPONUTUYECKON auccornuanuy. KauecTBeHHbIE pEeaklud Ha WOHBI.
[TonsiTHE O THIPOIU3E COJIEH

1.7

XHAMHYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C MOJACIISIMH KPUCTATUTHYCCKHIX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpadura
W ajaMmasa), CJIOXKHBIX BEIIECTB (XJOpHUJIa HATpHUs), HCCIECI0BaHUE
3aBUCHUMOCTH CKOPOCTH XMUMHYECKOW PEaKIMH OT BO3ICHCTBHUS Pa3IUIHBIX
(GakTopoB; HCCIIEIOBAaHUE DJICKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB,
mporiecca JUCCOLMAIMU  KUCJIOT, IeJouer U  coieil  (BO3MOXHO
HCITIOJIb30BAHUE BUJIEOMATEPUAIIOB); IIPOBE/ICHHE OTIBITOB,
WUTIOCTPUPYIOIMUX TPU3HAKA TPOTEKAHUS pEaKIMi HOHHOTO OOMeHa
(oOpa3zoBaHHME oOcajKa, BBIJICIICHHE Tra3a, OOpa30BaHHE BOJBI); OIIBITOB,
WUTIOCTPUPYIOIIUX TIPUMEPHI OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue,  peakIMM  pa3joKEHUs, COCIUHEHHUS),  pPACIO3HABaHHUE
HEOPTaHWYCCKUX BEIICCTB C MOMOIIBIO KAaYeCTBEHHBIX PEAKIMH Ha HOHBI,
pEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4

HemeTanis u ux COCIMHCHUA

2.1

OOmast xapakTepucThuka TajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (PU3MUECKHE CBOMCTBA
IIPOCTBIX BELIECTB — rajJOreHOoB. XMMHUYECKHE CBOMCTBA HAa MIPUMEPE XJIOpa
(B3auMoOeiCTBHE C METAJIJIAMU, HEMETAJUIAMHU, 111eJI09aMHu ). XJI0POBOIOPO/I.
ConsiHasg KuCIOTa, XWUMHYECKHME CBOWCTBA, IIOJYyYEHHE, IPUMEHEHHUE.
JlelicTBHE XJ0pa M XJIOPOBOAOPOJA HA OPraHM3M YeJIOBeKa. Baxuewine
XJIOPUABI U KX HAX0XKICHHUE B IPUPOJE




2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHue u (U3HUECKHE
CBOWMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOIHBIE
Monu(UKAIMM  KUCIOPOAA M Cepbl. XUMHUYECKHE CBOMCTBA CEpHL.
CepoBomopoa, crpoeHue, (puU3NYeCKue U XUMHUYECKHe CBOMCTBA. OKCHIbI
Ceppl Kak TMPEACTAaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
dusznyeckue U XMMHUECKHE CBOWMCTBA (0OOIIME KakK MpEACTaBUTENS Kiacca
KUCIOT U crneunduueckre). XUMHUUECKHE PpEaKlUu, JEeKallue B OCHOBE
IPOMBILIUIEHHOTO0 CHOC00a TMOJYy4YeHUs CepHOW KHUCIOThl. I[IpuMmeHeHHe.
Comu cepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha Cyiab(daT-uoH.
Haxosxienue cepbl U ee COeqUHEHUI B IpUpojie. XUMHUECKOE 3arps3HEeHne
OKpY>Karollel cpeibl COETMHEHUSIMU CEephl (KUCIOTHBIE JOXK/IU, 3arpsi3HEHUE
BO3J/lyXa M BOJOEMOB), CLIOCOOBI €ro MpeA0TBpaICHUs

2.3

OOmas xapaktepucTrka 351eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacnpOCTpPAHEHHE
B mpupone, (Gu3NUecKMe U XHMHUYecKHe cBoiicTBa. Kpyroeopor azora
B MpUpoJe. AMMHAK, €ro PU3NYECKHE U XUMUYECKHUE CBOMCTBA, NOJyYEeHHUE
u npuMmeHenue. Conn aMMOHMS, UX (PU3HUYECKHE U XMMHUYECKHE CBOWCTBA,
npuMmeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHHMSL. A30THasl KUCIIOTa,
ee TnoyiydyeHue, (PuU3MUECKUe U XHUMHUYECKHE CBOMCTBa (00IIMEe Kak
OpeICTaBUTENs Kjlacca KHUCIOT M crnenuduueckue). Mcmonb3oBaHue
HUTPAaTOB W COJed aMMOHHS B KauyeCTBE MHHEpAIbHBIX YyIOOPEHHI.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEHM Cpelbl COCIMHEHUSMHM a30Ta
(KUCIIOTHBIE JT0K[U, 3arPsI3BHEHUE BO3/1yXa, TOUYBBI U BOJIOEMOB)

2.4

®ochop,  amnorponuble  Moaudbuxkauuu  dochopa,  puzMUecKue
u xumudeckue cBoiictBa. Oxcua docdopa (V) u dochopras kuciora,
bu3nUecKkue W XHUMHYECKHE CBOKMCTBa, TMojydeHue. lcmosib3oBaHME
dbocdaToB B Ka4ueCTBE MUHEPATHHBIX yI00pEeHUN

2.5

Oo6mas xapakrepucTtuka smeMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCJIEHUS. YTJIEPOJ, aJUIOTPOIHbIE
Moau(dUKALIUK, PACIPOCTPAHEHUE B MpHUpPoJe, PU3NUECKUEe U XUMUUYECKUE
cBoiictBa. Amcopouus. KpyroBopor yriepoma B mpuponae. OKcCuabl
yriiepoaa, ux (U3NYecKue M XMMHUYECKHE CBOMCTBA, JICHCTBUE HA >KUBBIC
OpPraHW3Mbl, TOJIY4YEeHHE ¥ TNPUMEHEHHE. OKOJIOTHUYECKHE TMPOOJIEMEI,
CBsi3aHHBIC ¢ oKcuaoM yrieponaa (IV); rumoresa riio0aIbHOTO MOTEIICHHS
KJIMMaTa; MapHUKOBBIK dd@dexT. YronbHas KUCIOTa M €€ COJIM, HUX
bu3nYecKue ¥W XUMUYECKHE CBOWMCTBA, TIOJyYCHHE W TPUMCHCHHE.
KauecTBenHas peakiusi Ha KapOoHaT-HOHBI. Mcnonb3oBaHue kapOOHATOB
B OBITY, MEJIULIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO3SIICTBE




2.6

[TepBoHayasibHbIE NOHATHS 00 OPraHUYECKHUX BELIECTBAX KaK O COEAMHEHUAX
yraepoja (MeTaH, 3TaH, dTWIEH, alleTHIIEH, 3TaHOJ, IVIMLEPUH, YKCYCHasd
kucnora). MIx coctaB u xumuueckoe crpoenue. Ilonarue o Ononornyecku
BAKHBIX BEUIECTBAX: JKHUpaX, Oelkax, yrJIeBOJaX — W MX POJIM B KU3HU
yesnoBeKka. MarepualbHOE €JUHCTBO OPraHMYECKMX U HEOPraHUYECKUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusmueckue # XHUMHYECKHE CBOWCTBA, IOIyYCHHE
u npumenenue. CoennHeHus: KpeMHus B npupoze. OOmiue npeacTaBIeHus
00 oxcume kpemuus (IV) u kpemHueBoil kucnore. CHIHMKATHI, WX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, NPOMBILUIEHHOCTU. Bakneime
CTPOUTENbHBIE  MaTepuajbl: KepamMHKa, CTEKJIO0, LEMEHT, OeToH,
xene300eTod. [IpobreMbl 0€30macHOrO HMCMONb30BaHUSA CTPOUTEIBHBIX
MaTepHaJIOB B IOBCEIHEBHOM KU3HU

2.8

XHUMHUYECKUH IKCIIEPUMEHT: U3yUEHHE 00pa30B HEOPTaHUYECKUX BEILIECTB,
CBOMCTB COJITHOM KHCIIOTBI; IPOBEICHHE KAuE€CTBEHHBIX pPEaKUUi
Ha XJIOPUJ-UOHBI U HAONIOJCHHE MPHU3HAKOB UX MPOTEKAHUS; OIBITHI,
OTpakarolue (PU3NYECKUe M XUMHUYECKHME CBOWCTBA TallOTEHOB M HX
COEMHEHMH (BO3MOXHO UCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); 03HAKOMJICHHE
c oOpasiamu XJOopuJI0B (raJOTeHHUIOB); O3HAKOMJIEHUE ¢ 00pasliaMu Cephl
U €€ COCAMHEHUAMU (BO3MOXHO HCIIOJIb30BAHHE BUIEOMATEPHUAIIOB);
HaOMIoZIeHWe  mporlecca  OOyriauMBaHUsA — caxapa  IMOA  JeHCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KHUCIIOTBHI; M3yYEHUE XMMHUYECKUX CBOWCTB
pa30aBIEHHOM CEpHOMl KHUCIOTHI, MPOBEACHHE KAaueCTBEHHOW peakuuu
Ha cyib(haT-MOH U HAONIOAEHUE MPU3HAKA €€ MPOTEKaHUs; 03HAKOMJICHUE
¢ (hM3MYECKUMHU CBOMCTBAMHU a30Ta, (ochopa U UX COeTUHEHUHN (BO3ZMOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), 0Opa3laMu a30THbIX U (HOChHOPHBIX
yA0OpeHuit; TolydyeHue, cooupaHue, pacro3HaBaHUe M U3y4YeHUE CBOWCTB
aMMUaKa; IpoBeJICHUE KaYeCTBEHHBIX peaKIMii Ha MIOH aMMOHHUS U Pocdat-
MOH U U3y4YeHHE TMPU3HAKOB MX TNPOTEKAHMs, B3aUMOJCHUCTBHE
KOHIIEHTPUPOBAHHOM  a30THOM  KHCJIOTBI ¢  MeJbl0  (BO3MOKHO
UCIIOJIb30BAaHUE BUACOMATEPHUANIOB); U3YUEHUE MOJENEH KPUCTANIMYECKUX
pemieTok anmasza, rpadura, ¢yiepeHa; O03HAKOMJIEHHE C MPOLECCOM
ancopOLMM  PAcCTBOPEHHBIX  BEIIECTB  AKTHMBUPOBAHHBIM  YIJIEM
U yCTPOMCTBOM TMPOTHMBOras3a; IMOJy4YeHHe, COOMpaHHe, pacro3HaBaHUE
Y U3y4YEHUE CBOMCTB YIJIEKUCIIOr0 ra3a; NpOBEJCHUE KaUeCTBEHHBIX PEaKIUi
Ha KapOOHAT- W CHUJIMKAT-HOHBI U M3y4Y€HHUE MPU3HAKOB HX IMPOTEKAHMS,
O3HAKOMJIEHHE C MNPOAYKLMEH CHUIMKATHOM NPOMBIIUIEHHOCTH; PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/ady 1Mo TeMe «BaxHeliue HeMeTamibl U UX
COEJIMHEHUSD)

Mertamibl U ux COCIUHCHUA




3.1

OO0mast XxapakTePUCTHKA XUMHUIECKUX 3JICMEHTOB — METAJIOB HA OCHOBAHUU
ux mnonoxenus B Ilepuoanueckod cucTeME XHUMHUYECKUX DSJIEMEHTOB
OW. MengeneeBa u cTpoeHus artomoB. CTpoeHHE  METaJlIOB.
Mertannuyeckass CBsi3b M MeETaUIMYeCKas KpUCTAJUIMUecKas pelieTKa.
DNEeKTPOXUMHUYECKUH Psi/i HAMPSXKEHU METaJJIOB

3.2

duznyeckue M XHUMHYECKHE CBoMcTBa MeTauioB. OOIHe CIIOCOOBI
MOJTy9eHUS] METAIUTOB. [ToHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI
3alUTHl UX OT Koppo3uu. CrutaBel (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHECHHE B OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenoynbie MeTalIbl: nojoxeHue B [lepuogndeckoit cucteMe XMMUYECKUX
sanementoB .M. MenaeneeBa; CTpo€HHME KX AaTOMOB; HaXOXKJICHHUE
B npupoje. dusnyueckue M XUMUYECKHE CBOMCTBA (Ha MpPUMEpPE HATPUS
u Kanusi). OKCUJIBI U TUAPOKCHUIBI HATPUS U Kanusl. [[puMeHeHue meaouHbIx
METAJUIOB M UX COCIUHEHUUN

3.4

[IlenoyHo3eMeNnbHBIE  METAIbl  MAarHdi W KaJbLUM:  MOJOXKCHHUE
B Ilepuomnueckoin cucreme xumuyeckux 3neMeHToB .M. Menneneena;
CTPOCHHE UX aTOMOB; HAXOXJICHUE B Mpupoec. Pu3nuecknue 1 XMuMUYECKUE
CBOWMCTBA MarHus W Kayibliys. BaxHeumue coeauHEeHUs] Kaiablius (OKCH],
THAPOKCHU]I, COJn). JKECTKOCTh BOJIbI U CTIOCOOBI €€ yCTpaHEHUs

3.5

AnmoMuHUi: TonoxeHue B llepuomnueckoil cucTeMe  XMMHUYECKUX
sanemenToB JI.M. MeHaeneeBa; CTpoeHHE aToMa; HaXOXXIACHHUE B MPHUPOJE.
duznyeckre U XMMHUYECKHE CBOWCTBA alIOMUHUS. AMQOTEpHBIE CBOMCTBA
OKCHJA U TUIPOKCUAA ATFOMUHUS

3.6

Kenezo: nonoxenue B Ileproauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.N. Menzeneesa; CTpoeHUE aTOMa; HaxOXJIeHue B npupoae. dusnyeckue
U XMMHYECKHE CBOMCTBA jkene3a. OKCHIbI, THAPOKCHIBI U coiu skeresa (1)
u xene3a (111), ux cocraB, CBOWMCTBA U MMOJTyYCHHE

3.7

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMd METalIOB
U CIUIaBOB, WX (PU3NYECKUMH CBOMCTBAMU; U3YUEHHUE PE3yJIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICICTBUS OKCHAA KaJbIUd M HATpusi C BOJOH (BO3MOXKHO
UCII0JIb30BAHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB JKECTKOU BO/IBI;
mpoliecca TOpEHHUs >Kele3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpUAJIOB); TMPU3HAKOB TMPOTEKAHUs KAYECTBEHHBIX peaKIuil
Ha MOHBI (MarHus, Kalblus, alloMuHus, nuHka, sxenesa (1) u xenesa (I11),
menu (I1); HaOnromeHWEe W OmKMCaHWE MPOIECCOB OKPALIMBAHUS IUIAMEHU
MOHAMHU  HATpuUs, Kalusig M Kalnbluusgd (BO3MOXKHO HCIIOJIb30BaHUE




BUJICOMATEPUAJIOB); HCClIeIOBaHNe aM(OTEPHBIX CBOWCTB THIPOKCHUIA
ATIOMUHHAST W TUAPOKCUAA IIMHKA; PEIICHHE JKCICPUMEHTAIBHBIX 3a/ad
1o TeMe «BaskHeHIe MeTaulbl U UX COSAMHCHUS

XuUMHS ¥ OKpy:Karomias cpea

4.1

HoBbie MaTepuansl 1 TexHOJIOTHH. BelecTBa n Matepraibl B IOBCEAHEBHOMN
JKU3HU Y€JIOBEKA. XUMHUS U 3/I0pOBbE. be3omacHoe UCIob30BaHNE BEILIECTB
U XUMHYECKUX peakiuil B ObITy. [lepBas moMoIs Npu XUMMHUYECKUX 0KOTax
Y OTPABJICHUSX

4.2

OCHOBBI ~ 9KOJIOTMYECKOM  TIpaMOTHOCTH. XHUMHYECKOE  3arpsi3HECHUE
okpyxatomeit cpenpl [[JIK. Poib XuMHM B pEIIEHUMH SKOJIOTHYECKHUX
npobsieM. [TpupoHbIe HCTOYHUKH YIJIEBOIOPOIOB (YI0Jib, IPUPOIHBIN Ta3,
He(Th), IPOAYKTHI X MEpepadOTKU, UX POJIb B OBITY M IIPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUN HKCIIEPUMEHT: HM3y4YEHHE O0Opa3loB MaTepHasIoB (CTEKJIO,
CIUIaBBI METAJIOB, MOJTMMEPHBIC MaTepUaIbl)




NEPEYEHDb (KOJUP®UKATOP) IPOBEPSAEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBbI OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N 9JIEMEHTOB COIEPKAHUA 11O XUMHNHU

J11st mpoBeZIeHUs] OCHOBHOT'O TOCYAapCTBEHHOI0 3K3aMeHa 1o xumuu (aanee — OI'D
0 XWUMHH) HCIOJB3YyeTCS IMepeueHb (KoaudukaTtop) IpoBepseMbIX TpeOOBaHUIMA
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U JIEMEHTOB COJICPIKAHMS.

IIposepsiembie Ha OI'D o XuMHuHU TPeOOBAHMS K pPe3yJIbTATaM OCBOCHHMS
OCHOBHOM 00pa30BaTeJIbHOM NMPOrPaMMbl OCHOBHOI'0 00111€r0 00pa3oBaHuUs

Kon
TIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K IPEAMETHBIM pe3ybTaTaM 0a30BOTO
YPOBHS OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 0OpazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HAaBAaE€MOCTH SIBJICHUM MPUPOJbl, MOHUMAHUE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHMYECKOW HAyKH KaK 00JIACTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIEW KYyJIbTypbl U MPaKTHUYECKOU
NeSITEIbHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;
MTOHMMAHHUE MECTAa XMUMHH CPEIIN IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAyYYHBIX MCTOJaxX IIO3HAHHUSA, B TOM UYHUCIIC ISKCIICPHUMCHTAJIbHBIX
N TCOPCTUYCCKHUX MCTOJaX MCCICAOBAHMA BCIICCTB W HN3YUCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHUC HUCIIOJIB30BAaTh MOJCIN
pIRIb: | OOBSICHECHUSA CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 chepax mpodecCHOHATBHON ACATESILHOCTH, CBSA3aHHBIX C XUMHCH
U COBPEMCHHBIMH TEXHOJIOTMSIMHM, OCHOBAHHBIMHM Ha JOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO TO3BOJHUT OOYYaIOUUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoel Oyyieit npodeccuoHaabHON AeSITEIBHOCTH
W CleaTh OCO3HAHHBIA BBHIOOP XHMHUHU KakK MPOGHUIBHOIO MpeameTa
IIPY TIEPEXO0JIe Ha YPOBEHB CPEIHETO 0OIIEeTr0 00pa3oBaHuUs

Brnanenne cucreMol XMMWUYECKMX 3HAHUM M YMEHHE NPUMEHATH
CUCTEMY XMMHUYECKUX 3HAHUI, KOTOpask BKIKOYAET:

2.1

BaKHEHIIINE XUMHUYCCKHE IIOHATHS: XMMHUUYECKMH DJIEMEHT, aTOM,
MOJIEKYyJ1a, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OIHOPOHAS
U HEOTHOPOJHAsI CMECh, OTHOCUTEIbHBIE aTOMHAs W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAsi Macca, MOJISIPHBIN
00bEeM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb (CPEIHSIsI), XMMHUYECKas




peakuusi, peaklUyd COEIWHEHUS, PEaKUHUU pa3iIoKEeHMs, peaKluuu
3aMeIIeHUsI, peaknuu oOMeHa, TermIoBod 3(P(HEKT peakiuu, 3K30-
Y SHIOTEPMUYECKHE PEAKIIUH, PACTBOP, MACCOBAs J0JII XUMHYECKOTO
AJIEMEHTA B COEAUMHEHUH, MACCOBAsl 10JIA U IPOLIEHTHAsA KOHLIEHTPALUs
BEILIECTBA B pPAacCTBOpE, AApPO aToMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi opOoUTaib, palyCc aTOMa, BAJIECHTHOCTb, CTETIEHb OKUCIICHHUS,
XUMHYECKast CBSI3b, AJIEKTPOOTPULIATEIIBHOCTbD, HOJIIpHAS
U HENoJsIpHas KOBAJEHTHAsl CBSI3b, MOHHAs CBS3b, METAJNIMYECKas
CBSI3b, KPUCTAJUIMYECKAs PELIETKA (aTOMHAas!, NIOHHAs!, METaJlInYecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HE JIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT AMCCOLMAIMs, pPeakUMd MOHHOro OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCIIUTEIh
U BOCCTAHOBHUTEJb, OKHCIEHHE W BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XUMHUYECKOE PpPaBHOBECHE, OOpaTHMMble W HEOOpaTUMBIE pEaKIUH,
CKOPOCTb XUMHYECKOM peakumu, karammsartop, I[IJK, koppo3sus
METaJJIOB, CIIABbI

2.2

OCHOBOTIOJIAraloIIMe 3aKOHbl XHMHHU: 3aKOH COXPAHEHHS MaccChl,
nepuoanuecknii 3akoH J[.MI. MenaeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTAaAPO

2.3

TEOPUU  XHUMHHU: aTOMHO-MOJIEKYJISIpHAsE ~ TEOpHUs,  TEOpHs
AIEKTPOJIMTUIECKON TUCCOLUALINT

Brnaagenve ocHOBaMM XMMHYECKOW TPAMOTHOCTH, BKJTFOUAIOIIICH:

3.1

yMEHHE MPABUIILHO KUCIIOJIH30BATh H3yUEHHBIEC BEIIECTBA U MATEPUAIIBI
(B TOM umclie MUHEpaIbHbIE YyJIOOpEHHS, METalIbl W CIUIABHI,
MPOJIYKTHl TEPEPaAOOTKH MPUPOTHBIX HCTOYHUKOB YTIEBOIOPOIOB
(yrnis, mpupoaHOTO Tas3a, HepTH) B OBITY, CEIBCKOM XO3SHCTBE,
Ha MPOU3BOJICTBE M MOHUMAHWE 3HAYCHUS KUPOB, OCIIKOB, YIIIEBOJIOB
JUTSI OpTaHU3Ma YeJIOBEKa; YMEHHE TPOTHO3UPOBAThH BIIMSIHUE BEIIIECTB
U XMMHUYECKUX TPOIIECCOB HA OPraHWU3M YEJIOBEKAa U OKPYIKAOIIYIO

MPUPOAHYIO CPENLy

3.2

YMEHUE WHTErPUPOBAaTh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMH APYTIHX
y4eOHBIX MTPEAMETOB

3.3

HaJM4YKUE OMbITa PabOThI C PA3TUYHBIMU MCTOYHHKAMU WH(POpMAIIUU
N0 XMMHM (Hay4yHas M HAy4dHO-NIONYJIIpHAs JIMTepaTypa, CJIOBApH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATb HH(bOpMaHHIO O BCIICCTBAX, HX
MNpCBpaAlICHUAX u MMPaKTHUICCKOM IMPUMCHCHUU " YMCHHUC
HCIT0JIB30BAaTh €C JJIAI PCUHICHUS yqe6HO-H03HaBaTeHBHBIX 3aJga4




Bnanenue ocHoBaMHM TOHSTUHHOrO amnmapaTta U CHUMBOJIMYECKOTO
S3bIKa XMMHUU JJI COCTaBJICHUSI (POPMYJT HEOPraHUYECKUX BEIIECTB,
YpaBHEHUN  XUMHUYECKUX  pEaKIMil; OCHOBaMHU  XUMHUYECKOU
HoMeHKIaTypsl (IUPAC u TpuBHaIHHON)

5 YMeHue oOBSACHATH CBA3b IMOJIOKEHUs 3ieMeHTa B Ilepuomuueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsa  sjapa, oO0Inee Yucio
AJICKTPOHOB), PpaclpelesieHneM JJIEKTPOHOB IO JHEPTeTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOI0B, KNS W KaIbITHI

6 [IpencraBneHre o NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AJIEMEHTOB (paJlyc aTtoma, 3JIEKTPOOTPUIIATEIBHOCTD), IPOCTHIX
U CJIOKHBIX BEMIECTB OT IOJOKEHUS 3JIeMEeHTOB B [lepmoamdeckoit
cucTeme (B MaJIbIX IEpUOAaX M TJIABHBIX TTOATPYIINAX) U JICKTPOHHOTO
CTPOCHHUS aToMa

7 YMenue kiaccupuiuupoBaTh:

7.1 XUMHYECKHUE FJIEMECHTHI

7.2 HEOPTaHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEaKINU

8 YMeHue onpeaesiTh:

8.1 BaJICHTHOCTh M CTCTICHh OKHCJICHHS XMMHYECKHX JJIEMEHTOB, 3apsil
HOHAa

8.2 BHUJT XUMUYECKOH CBS3M W THUI KPUCTALIUYCCKOH CTPYKTYPHI
B COCJIUHCHHMSIX

8.3 XapaKTep Cpeabl B BOAHBIX pacTBOpaxX BEIIECTB (KHCIIOT, OCHOBAHHH )

8.4 OKHCJIUTEIIb 1 BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBaTh GU3MUECKUE U XUMUUECKHE CBOWCTBA:

9.1 MPOCTBIX BEIIECTB (KHUCJIOPOJ, O30H, BOJAOpOJ, rpaduT, anMas,
KpeMHuH, azor, ¢ocdop, cepa, XJOp, HATPUM, Kaaud, MarHui,
KaJIbIIUM, aTFOMUHUMN, JKEJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOjA,

aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIbI H THIPOKCHIBI
metaioB | — A rpynm, amromunaws, meau (l1), muHka, >xenesa
(Ia 1), oxcuasr yraepona (11 u 1V), kpemuus (1V), azora u pocdopa
(1 u V), cepor (IV u VI), cepaucras, cepHasi, a30TUCTasi, a30THas,
dbocdopHasi, yrojibHasi, KpeMHHEBast KMCJIOTa U UX COJIN)




9.3

IIPOTrHO3UPOBATH )51 XApaKTCPU30BaATb CBOMCTBA BCIICCTB
B 3aBUCHMMOCTH OT HMX COCTaBa W CTPOCHHA, HNPUMCHCHHC BCHICCTB
B 3aBUCHUMOCTH OT HX CBOI>'ICTB, BO3MOXXHOCTb IIPOTCKAaHUSA
XUMHNYCCKUX HpeBpameHm”I B PAa3JIMYHBIX YCIIOBHAX

10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEaKIIUid,
B TOM YHCJIE:
10.1 peakIuii FOHHOTO OOMeHa
10.2 OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIUX ~XUMHUYECKHE CBOMCTBA H3YUYEHHBIX KIIACCOB
(TpyIiIn) HEOPraHMYECKUX BEUIECTB
10.4 MOJITBEPKAAIOIINX TCHETUUYECKYIO B3aUMOCBSI3b MEX 1Y HUIMU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJISIPDHYI0O W MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJTI0 XMMHUYECKOTO DJIEMEHTA B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra30oB
11.4 M0 YpPAaBHEHUAM XUMHUYECKUX PpEAKUUMHA MU HaXOJUTh KOJIHYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB WM MPOTYKTOB PEaKIIUn
12 Bnanenue (3HaHne OCHOB):
12.1 OCHOBHBIMM  METOJJaMH  HAy4YHOro TMO3HaHus (HaOI0eHHeE,
U3MEpEeHne, dKCIIEPUMEHT, MOJICIIUPOBAHUE) TIPU U3YUYCHUU BEIIECTB
U XUMUYECKUX SIBJICHUH; yMeHue CGhOpMyIHpoBaTh MpoodiieMy
U TIPEIIJIOKUTD ITyTH €€ PEIICHUS
12.2 Oe30macHON pabOThl C XUMHUYECKUMHU BEIIECTBAMH, XWMHUUYECKOMN
MOCYZI0M 1 1ab0paTOPHBIM 000PYAOBAHHEM
12.3 MpaBUJIaMH 0€30TTaCHOTO O0pAIEHHUs C BEIIECTBAMH, UCIIOIH3yEMbIMH
B IMOBCETHEBHOM KU3HU, MPABUIIAMU TTOBEJICHUS B IIENISIX COCPEKEHUS
3I0pOBbsi U OKpPYXKAroLIEH MPUPOAHOM Cpenbl; IIOHMMaHUE Bpeaa
(oTIacHOCTH) BO3JCUCTBUS Ha JKMBBIC OPTraHU3MBI OIPEICICHHBIX
BEIIECTB, CITIOCOOOB YMEHBIIICHUSI U MPEAOTBPAIEHUS HX BPETHOTO
BO3JIEUCTBUS
13 Hannane mpakThyecknx HABBIKOB IUIAHUPOBAHUS M OCYIIECTBIICHHUS

CICAYIOMUX XUMHYCCKHUX SKCIICPUMCHTOB!




13.1

W3Y4YEHUE U ONUCaHuE (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHE
c  (¢u3nuecKUMH U  XMMHYECKUMHU  SIBJICHUSIMU;  OIBITHI,
WUTIOCTPUPYIOLIUE MPU3HAKU NIPOTEKAHNUS XUMUUECKUX pPEeaKIUN

13.2

U3y4YeHue crioco0OB pa3esieHus cMeceit

13.3

MOJTy4YE€HHUE KUCIIOPOJa U U3yUYEHHUE €r0 CBOMCTB; MOJy4YEHHE BOJOPOAa
M U3YUYCHHME €r0 CBOMCTB; IMOJYyYEHHUE YTIECKUCIOTO Ta3a U U3YUYCHUE
€ro CBOMCTB; ITOJIyYCHUE aMMHUAKa U U3yUYEHUE €T0 CBOMCTB

13.4

MPUTOTOBJICHWE PAcCTBOPOB C OMNPEACICHHOM MaccoOBOM JOJel
PacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHUE UHIUKATOPOB (lakmyca, METHUJIOpaHkKa
u ¢denondranenHa) A onpeaerIeHus XapakTepa Cpelibl B pacTBOpax
KHCJIOT U LIEJI0Yen

13.6

HCCIIEIOBAHUE M OIMCAHUE CBOMCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YUYCHUE B3AUMOACHUCTBUS KUCIIOT C METAJIIIaMH,
OKCHJAMHU  METAJUIOB,  pPAacTBOPUMBIMM U  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUMU;
BBITECHEHME OJHOTO MeTajla JpyrMM U3  PacTBopa  COJIM;
ucclieoBaHue aM(POTEPHBIX CBOMCTB THUJPOKCHUIIOB ATFOMHHUS
Y [IUHKA

13.7

pellIeHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIMHCHUI; «DNEeKTpOIUTHYECKAs
auccouuanusy; «BaxHeWlme HeEMETalUIbl U HX COCAMHCHUSY;
«BakHenmue MeTaluIbl 1 UX COCIUHECHUS)

13.8

XUMHYECKHE  DKCIICPUMECHTHI, WUTIOCTPUPYIOIIUE  MPU3HAKH
MPOTEKAaHUS PEaKIMii HWOHHOTO OOMEHAa; KadyeCTBEHHBIC PEAKIIUH
Ha MPUCYTCTBYIOIIUX B BOJHBIX PACTBOPAX HOHBI: XJIOPHUI-, OpOMHU/I-,
wonuna-, cynedar-, docdar-, kapOoOHAT-, CHJIMKAT-aHHOHHI,
TUAPOKCH]I-MOHBI, KATHOHBI aMMOHMS, MarHMsl, KaJbI[Us, aTFOMUAHUS,
xenesa (2+) u xxenesa (3+), menu (2+), uHKa

14

YwMenue:

14.1

NPEICTaBIsITh PE3yJNbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaUKOB W TaONUI[ M BBISIBIATH 3MIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

yCTaHABIMBATh CBSI3U MEX]y pPEalbHO HaOII01a€MbIMU XUMUYECKIMHU
SIBIICHUSIMU U MIPOLIECCAMHU, MPOUCXOIAIIMMU B MaKpO- U MUKPOMHPE,
OOBSICHATH MPUYNHBI MHOTOOOpa3usi BEUIECTB




HepequL IJIEMEHTOB COACPKRAHUSA, MPOBEPHACMBIX HA OCHOBHOM IoCyI1apCTBEHHOM
IK3aMCEHE 110 XUMHH

Kon [IpoBepsieMblit AIEMEHT COAEpKaHUs

1 HCpBOHaIIaJIBHLIG XUMHWYCCKHUC ITOHATHUA

1.1 | Ywuctsie BeniecTBa u cMecu. CiocoObl pa3eneHus cMeceit

1.2 ATOMBI U MOJICKYJIbI. Xumudeckue 3JjieMeHThl. CHMBOJIBI XHUMHYECKHUX
DJIEMCHTOB. HpOCTBI@ X CJIOXKXHBIC BEIICCTBA.

1.3 Xumudeckas ¢opmysna. BajaeHTHOCT, aTOMOB XHMHYECKHUX JJIEMEHTOB.
CrerneHp OKUCIJIEHUSA

1.4 3aKOH IOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTEIBLHAST aTOMHAas Macca.
OtHocuTenbHAsE MOJIEKYJIsipHass wmacca. MaccoBas J0Ji1 XUMHYECKOTO
DJIEMEHTA B COEIUHEHNH

1.5 KonnuectBo BemnectBa. Mosbs. Mossipaast macca. MossipHbIii 00bEM Ta3o0B.
B3anMOCBs3b KOJIMUYECTBA, MACChI U YMCJIA CTPYKTYPHBIX €IMHULL BELIECTBA

1.6 DU3NYECKNE U XUMUYECKHUE ABICHUA. XUMHUYECKAsI PEAKIUs U €€ MPU3HAKH.
3aKOH COXpAaHEHMSI MacChl BEIIECTB. XUMHUECKHUE YPABHECHHUS

2 [lepnognueckuii 3axkoH u [leproanueckas cucTeMa XUMUYECKHUX DJIEMEHTOB
.. Menneneea. CTpoeHre aTOMOB

2.1 [lepnognuecknil 3akoH. llepronnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
JA.. Menneneesa. [lepuoas! u rpymbl. @U3HUECKU CMBICH MOPSAAKOBOTO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIBI DJIEMEHTA

2.2 Crtpoenune atomoB. CocTaB aTOMHBIX sziep. M3otomnbl. Dnektponbl. CTpoeHue
ANIEKTPOHHBIX 000J04eK aTOMOB TMepBbIX 20 XUMHUYECKUX HJIEMEHTOB
ITepnomuueckou cucremsl .M. Menneneesa

2.3 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX
Tpex NIEPUOJIOB, KaJIvs, KQJIBLIUS (pamuyca aTOMOB,
AIEKTPOOTPULIATEIILHOCTH, METAINIMYECKUX U HEMETAJUIMUYECKUX CBOWCTB) U
UX COCIWHEHUHM B COOTBETCTBUM C IIOJIO)KEHUEM DJIEMEHTOB B
[Ieproanueckoit cuCTeMe U CTPOCHUEM UX aTOMOB

3 CtpoeHue BemiecTBa

3.1 Xumuyeckas cBsi3zb. KoBajeHTHast (MOJsipHAasT W HEMOJSIPHAs) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUYECKUX AJeMEHTOB. HoOHHas  CBS3b.
Mertannuyeckasi CBI3b




3.2

Tumnel KpUCTAUIMUYECKUX PEUIETOK (aTOMHas, WOHHAs, MeETauIMdecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMUYECKOW PEIIETKN U BUIA
XAMHAYECKOU CBA3U

Baxneiinme MNpEACTABUTCIIN HCOPraHNMYCCKUX BCIICCTB. Hemeramnsl u nx
COCIUHCHMU:. Mertajuibl ¥ UX COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX COCIMHEHHM: OKCUIOB
(coneobpa3yrormiue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC)
U HecoJieoOpa3ylole; OCHOBaHUM (IIeJI04X U HEPaCTBOPUMbIE OCHOBAHMS ),
KUCIOT  (KUCIOpOJCOAepkalKe ¢  OeCKHCIOPOAHbIE, OJHOOCHOBHBIE
Y MHOTOOCHOBHBIC); COJIeH (CpEIHUX U KUCIIBIX)

4.2

OU3NYECKNE M XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOpO/Ia, XJIOpa, KUCIOpOoAa, Cephl, a3oTa, (hocdopa, yriiepoaa, KpeMHUS

4.3

du3znyecKue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHS,
HaTpus,  Kajusg, MarHus W KajlblMs,  allOMUHHUA,  JKeJle3a.
DNEKTPOXUMHUYECKUI PAJT HAMIPSKEHUN METAILIIOB

4.4

Ou3nyecKne W XMMHUYECKHME CBOWCTBA BOJOPOJHBIX COCIUHEHUMU
HEMETAJUIOB: XJIOPOBOJIOPOIA, CEPOBOAOPO/IA, aMMHAKa

4.5

dusnveckre 1 XUMUYSCKUE CBOMCTBA OKCHA0B HeMeTawioB: cephl (1V, VI),
azora (I, 1V, V), dochopa (Ill, V), yrmepoma (I, 1V), xkpemuus (IV).
[TomydyeHue OKCUI0B HEMETAILIOB

4.6

Xumuyeckue cBoicta okcuaos: metawioB A — A rpynn, nunka, meau
(1) u sxenesa (11, 11). [TonyueHne OKCHIOB METAIIOB

4.7

XUMHYECKHUE CBOMCTBA OCHOBaHMM W  aM(OTEPHBIX THAPOKCUIIOB
(Ha TpuMepe THAPOKCHIOB aJIIOMHUHHS, >Kele3a, IuHKa). [lomydenue
OCHOBAaHHM M aM(POTEPHBIX THIPOKCHIOB

4.8

Oo6mmue XUMHUYECKUE CBONCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOIOPOJIHOM, CEPHUCTOM, CEPHOMU, a30THOMU, (HOCHOPHON, KPEMHUEBOH,
yroibHOU. OcoOble XMMUYECKHE CBOWCTBA KOHIEHTPHUPOBAHHOW CEpPHOM
Y a30THOM KHUCIIOT. [lonydenne kuciaor

4.9

OO01ue xuMuYeckue cBoMcTBa cpeanux coneil. [lomydenue conei

4.10

[Tomy4yenne, coOupanue, pacrmo3HaBaHWE BOJOPOJA, KHUCIOPOaa, aMMHAKA,
YTJIEKHUCIIOTO Ta3a B JIA00paTOpHUH

4.11

[ToyyeHne aMMMaka, CEpHOM M A30THOM KHCJIOT B IPOMBIILICHHOCTH.
OO6mue crnocoObl MOJIyYeHUsT METAJJIOB

4.12

['eneTnyeckas CBA3b MCXKOY KiIaCCaMH HCOPIraHUYCCKUX COCIMHECHUH

XUMHUYECKUE PEAKLIUN




5.1

KHaCCI/I(bI/IKaHI/ISI XUMHUYCCKHUX peaKum”I II0 PA3JIMYHBIM IIPU3HAKAM:
M0 4HCIIy M COCTaBy Y4YaCTBYIOHNIMX B PCAKIMWH BCIICCTB, II0 TCIINIOBOMY
3(1)(1)CKTY, 110 U3MCHEHUIO CTCIICHEH OKMCIICHUS XUMHYECKHUX 3JIEMEHTOB

5.2

TernoBoil 3 (PexT XuMHUYECKON peakini, TEPMOXUMUYECKUE YPABHEHUS.
OK30- U SHAOTEPMUYECKHUE PEAKIIUH. TepMOXUMHYECKUE YPABHEHHUS

5.3

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC PCaKIUU. Oxucaurenu
u BOCCTAaHOBHUTCIIN. HpOHCCCBI OKHUCJICHUA u BOCCTAHOBJICHUS.
BJIGKTpOHHBIfI 0ajlaHC OKMCIIUTEILHO-BOCCTAHOBUTEIILHOM pPCaKIuU

5.4

TGOPI/I}I SHGKTPOHHTH‘ICCKOﬁ Jucconuraluu. KaTHOHLI, AHHUOHBI.
3J’I€KTPOJ'II/ITBI N HC JJICKTPOJINTHI. CuiipHBIE H  ci1a0bIe QJICKTPOJIUTHI.
CreneHb JUuCCconualnnmn

5.5

Peakiiuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKaHUS peaKIIuii HOHHOTO 0OMEHa,
IIOJIHBIE M COKPACHHbIE HOHHBIEC YPABHEHUS PEaKLINI

XUMUA U OKpyXarolas cpeia

6.1

BemecrBa 1 mMarepuasisl B IOBCEAHEBHOM KU3HM 4elOBeKa. besomacHoe
UCITOJIb30BAHUE BEILIECTB U XMMHUYECKUX PEAKIM B J1a00OpaTOpuu U OBITY.
IlepBas moMoIIb PU XUMUYECKUX 0KOTaX U OTPABIICHUAX

6.2

XVMUYECKOe 3arps3HEHUE OKpYXKaroulel cpeapl (KUCIOTHBIE OK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaIICHUS
[Ipenenvuas momyctumasi koHreHTpanus Bemects (IIJIK). Pons xumuun
B PEILIEHUU 3KOJIOTMUECKUX NpoOsieM. YCHIIeHHE MapHUKOBOIro 3(dekra,
paspylieHre 030HOBOIO CIIOS

6.3

[Ipumenenue cepsl, a30Ta, dhocdopa, yrieposia, KpeMHUSI U UX COSTUHEHUIN
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03siiicTBe. [Iprimenenue
METaJUIOB U CIIaBOB (CTallb, YyTYH, AIOPAIIOMUHUHN, OpoH3a) B OBITY
Y TPOMBIIUIEHHOCTH HMX coeauHeHui. [IoHsTHE O KOppO3UM METAJJIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble UCTOUYHUKHU YTIIEBOJOPOAOB (YroJib, IPUPOAHBIA Ta3, HEPTH),
MPOJIYKTHI UX TIepepabOoTKH (OE€H3MH), UX POJib B OBITY U MMPOMBILIIEHHOCTH

6.5

ITepBoHaYaIbHBIC TOHATHS 00 OpraHUYECKUX BEIIECTBAX KaK O COSTUHCHUIX
yriepoaa (MeTaH, 3TaH, ITWJIEH, alleTWIEH, 3TaHOJ, TJIMIIEPUH, YKCyCHas
kuciora). [loHaTHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OelKax,
YIJIEBOJIaX — M UX POJIM B )KU3HU YEJIOBEKa

PacueTnr:

7.1

o popMyJiaM XUMAYECKUX COCTUHECHUN

7.2

Macchl (MAaCCOBOI) JIOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

N0 XUMHUYCCKHUM YPABHCHUAM
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