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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XMMHHM Ha ypOBHE OCHOBHOI'O 00IIEero 0Opa3OBaHMs COCTaBJIEHA
Ha OCHOBe TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM
MpOrpaMMbl  OCHOBHOTO oOmero o6OpaszoBanusi, npexacrasieHHbix B OI'OC 00O,
a Takke Ha OCHOBe (eaepanbHOM pabouell HporpaMMbl BOCHUTaHUS U C Y4ETOM
KOHLEMIMK TMpenojaBaHusi ydeOHOro mnpeamera «XuMHUS» B 00pa3oBaTeNbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma no xumuM pazpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEMETY.

[Iporpamma o xumMuu 1a€T NpeACcTaBICHHUE O LEJAX, OOLIEel CTpaTerun 00y4yeHus,
BOCIMTaHUS W  pPa3BUTUSA  OOYyYalOLIMXCS  CPEACTBAMH  Y4yeOHOro  MpeaMmera,
yCTaHaBIMBAeT  00sA3aTENbHOE  NPEAMETHOE  COJEp)KaHUE,  IPelyCMAaTpUBAET
pacnpeneseHue ero 1o Kiaccam U CTPYKTYPUPOBAaHHE 110 pa3fenaM U TeMaM IPOorpaMMBl
00 XUMHH, ONPEAEISIET KOJIMYECTBEHHbIE U KAUYECTBEHHBIE XapaKTEPHUCTUKH
COJICp’KaHMsI, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTh HW3YYEHHSI XUMHH C YYETOM
MEXMIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOy4aroUIMXcs, OINpeAeNsieT BO3MOXKHOCTH IpeaMeTa
U1 peanu3alnuu TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM
OporpaMMbl Ha YpOBHE OCHOBHOIO oOmiero oOpa3oBaHMs, a Takke TpeOoBaHUMN
K pe3yibTaTaM OOydYeHHUs XMMHUU Ha YpOBHE IieJiell M3y4eHHs MpeAMeTa U OCHOBHBIX
BUJIOB yUEOHO-TI03HABATEIbHON JESITEIBHOCTH O0YYaIOLIErocs o0 OCBOCHUIO y4eOHOIro
COJIEPIKaHUSI.

3HaHME XHUMHHM CIY)XHUT OCHOBOM uisi  (OPMHpPOBAaHUS MHPOBO33PEHUS
o0Oy4aromierocsi, ero MpeACTaBICHU O MAaTepUAIbHOM EJUHCTBE MHUPA, BAXKHYIO POJIb
urparot (GopMHpyeMble XHUMHEH TMPEACTaBICHUS O B3aMMOIPEBPAIICHUIX HHEPTUU
U 00 DBOJNIOIMM BEIIECTB B TPHUPOJE, O IyTAX pEIIeHHs TI00aIbHBIX MPoOIeM
YCTOMYMBOTO PAa3BUTHA 4YEJIOBEUECTBA — CBHIPHEBOW, HHEPreTUUYECKOM, MNHUIIEBOU
1 DKOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3[paBOOXpaHEHUS.

N3yuenue xumunu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEW MJIsi caMOpa3BUTUA M (HOPMHUPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMUPOBAHHME MBIIIJIEHUS M TBOPUYECKUX CIIOCOOHOCTEMN
oOydJarommxcs, HABBIKOB WX  CAMOCTOSATEIBHOW  y4eOHOW  JeSATEIHHOCTH,
AKCHEPUMEHTAIBHBIX U HCCJEAOBATEbCKUX  YMEHHUM,  HEOOXOAUMBIX  Kak
B MTOBCETHEBHOM XKM3HU, TaK U B TPO(ECCHOHATLHON IS TEIIEHOCTH;

3HAKOMUT CO CIENU(PUKON HAYUHOTO MBIIIICHUS, 3aKJ1a/IbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIIa Ha €IUHCTBO MPHUPOJLI U YEIOBEKAa, SBISETCS OTBETCTBEHHBIM HTAlloOM
B JOpMHPOBAHUU €CTECTBEHHOHAYYHOU IPAaMOTHOCTH O00YyYarolnXcs;

croco0cTByeT (POPMUPOBAHUIO IGHHOCTHOI'O OTHOIIEHHUSI K €CTECTBEHHO-HAYYHBIM



3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOrMYECKOE 0Opa3oBaHUE
00y4Jarouuxcsi.

JlanHble HampaBieHUss B OOyYEHHHM XHUMHUHU OOECHEYMBAIOTCA CIEUUPUKON
coJiep KaHusl yueOHOro IpeIMeTa, KOTOPBIN SBISIETCS NEAAroruuecky aaanTHPOBaHHbBIM
oTpakeHHeM 0a30BOM HayKH XMMUU HA ONPEAEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 001ero oOpa3oBaHMs OpPHUEHTHPOBAH
Ha OCBOEHHME OOYYAarOIMIMMHCS CHUCTEMbl MEpPBOHAYAJIBHBIX TOHATUA XUMHUHU, OCHOB
HEOPraHUYECKON XMMHHM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IMOHATHI OPraHUYECKON
XUMHH.

CtpykTypa cojJepKaHHsl MporpaMmbl MO XUMHUHM c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOI0 MOoJAX0/a K €€ nzydeHuto. Coaep:KkaHue CKIaabIBA€TCA U3 CUCTEMbI IOHATUI
0 XMMHMYECKOM DJIEMEHTE M BELIECTBE M CUCTEMBI MOHATHUM O XMMHYECKON PEAKIUU.
O6e 5Tu cHucTeMbl CTPYKTYpPHO OpPraHMW30BaHbl MO MPHUHIMIY IOCJIEI0BATEIHLHOTO
Pa3BUTHA 3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOI0 YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepunonnueckoro 3akona [.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHS O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3U;

npeicTaBIeHUH 00 SNEKTPOTIUTUYECKON IUCCOLMAIIMY BELIECTB B paCTBOPAX.

TeopeTndeckue 3HaHNUS pacCMaTPUBAIOTCA HA OCHOBE IMIIMPUYECKH MO YYECHHBIX U
OCMBICJIEHHBIX (p)aKTOB, pa3BUBAIOTCS MOCJIEOBATEIBHO OT OJHOTO YPOBHS K JPYyromy,
BBIMOJIHASL (PYHKIMH OOBSCHEHUS U TPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOXXHOCTEH NMPAKTHYECKOI0 IPUMEHEHHUS U ITOIYYEHHUS U3y4aceMbIX BELIECTB.

OcBoeHue mporpaMmsbl 0 XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS
0 XMMHYECKOW COCTAaBIISIIONICA HAYYHOM KAPTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOM
IPUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHHUS B HAYKE.
N3yyenue XuMuu MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUN U3 paHee U3yYEHHBIX YUCOHBIX
npeameToB: «Okpyxaromuii Mmup», «buonorus. 5—7 knacce» u «duznka. 7 Kiaacey.

[Ipy M3y4eHUN XMMHUHU MPOUCXOIUT (POPMUPOBAHHE 3HAHUN OCHOB XMMHYECKOMU
HAayKd Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUYECKOW JESTEIHHOCTU
YelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNbTYphl. 3agada y4eOHOTO
MpeaIMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBbI XMMUYECKUX 3HAHUN — BaKHEHIITUX
(bakToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJIOKEHUH, MOCTYMHBIX 0000IIEeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HAYKH, B MPUOOIIEHUH K HAyYHBIM METOJAaM
MO3HAHUS TPU M3YYEHUU BEIIECTB W XUMHUYECKUX pEaAKUU, B (POpPMUPOBAHUU
Y pa3BUTUM TMO3HABATEIbHBIX YMEHHUU M MX NPUMEHEHHM B y4eOHO-IO3HABATEIbHOU
U y4yeOHO-UCCIEeAOBATENbCKON JAESTEIbHOCTH, OCBOCHHM TMpaBHJI  OE30MaCHOTO
oOpareHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HM.

[Ipy u3ydeHMM XUMHUM Ha YPOBHE OCHOBHOIO OOINEro 00pa3oBaHMsI BaKHOE
3Ha4YeHUE MTPUOOPETN TaKHe 1IEJH, KaK:

dbopmupoBaHue WHTEIJUICKTYaJIbHO pa3BUTOM JIMYHOCTH, rOTOBOM
K camM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITUIO PEIICHUH,
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CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

HaIpaBJICHHOCTh OOYYEHMs] Ha CHCTEMATHYECKOE MNPUOOILEHHE OOyYaroIIUXCs
K CaMOCTOSITEIbHOM TO3HABATEIBHON EATEIbHOCTH, HAy4YHBIM METOJaM IO3HAHWS,
bopMUPYIOIINM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

obecrieueHue yClIoBUM, CIIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YUYaIOIIUMUCS OIbITa
pa3HOOOpa3HOW JEeATEeNbHOCTU, IIO3HAHUS U CaMOIMO3HAHUWS, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIUN ), UMEIOITUX YHUBEPCATHLHOE 3HAUCHHE ISl PA3IUYHBIX BUIOB
NesTeTbHOCTH;

dbopmupoBanue oOmel GyHKIIMOHATHHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHSATH U OLICHUBATD SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOIb3YS
3HaHUS W ONBIT, MOJYYEHHbIC MPU U3YYEHUH XUMUH, MPUMEHSITh WX MPU PEHICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYJIOBOU JIESITEIIBHOCTH;

dbopmupoBaHue y OOyYarOUMXCsi TYMaHUCTHYECKUX OTHOUIEHUW, TOHUMAaHUS
IIEHHOCTH XWMHUYECKMX 3HAHUN JJI1 BBIPAOOTKH DKOJIOTHYECKH I1€JIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JMEATEIBHOCTH B IEJISX COXPAHEHUSI CBOETO 3JI0POBbS U
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

pa3BUTHE MOTHMBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K  CAaMOKOHTPOIIIO
¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS 00IEYEIIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQMIIsl M HAMPABICHHOCTH JaJIbHEHUIIEro 00y4YeHUsI.

OO61iee 4YMCIO YacOB, PEKOMEHIOBAHHBIX /I WM3y4eHUs Xumuu, — 136 yacos:
B 8 kimacce — 68 yacoB (2 Jaca B HeJleN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

JIJist KaKI0T0 Kilacca MpeaycCMOTPEHO pe3epBHOE yUueOHOE BpEMSs, KOTOPOE MOMKET
OBITH HCTIOJB30BAHO YYACTHUKAMH 00pa30BaTeIbHOTO MpoIlecca B LesiX GopMUupoBaHus
BapUaTHBHOM COCTABIISIONICH COACPKaHMS KOHKPETHON paboueit mporpaMMmel. [Ipu aToM
oOs3aTenbHasi (MHBApUAHTHAs) YacTh COJEPKAHHUS TpEaMeTa, YCTaHOBJIEHHAas
IpUMEPHOM pabouelt mporpaMMoi, U BpeMs, OTBOJIUMOE Ha €€ U3ydeHHE, JOJKHBI OBITH
COXpaHEHBI MTOJHOCTBIO.



COIAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIe XUMHYECKHUE IOHATHUS

[Ipenmer xumuun. Ponp XM B )KU3HU YEJIOBEKA. XUMUs B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTtosiHue BemecTs. [lonaTue
0 MeTOoJlax TMo3HaHWs B XxuMuU. YUucTteie BemiectBa U cMmecu. CrnocoObl paszzieneHus
cMece.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUUYECKHUX IJIEMEHTOB.
ITpocThie U ClOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCTH aTOMOB XMMHYECKMX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemiecTB. OTHocuTenpHas aTomHas wMacca. OTHOCHTENILHas
MOJIEKYJIsIpHas macca. MaccoBast 10JIs1 XUMHUYECKOTO DJIEMEHTA B COCAUHEHUN.

KomunuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI
U 4Yucia CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacuérel mo QopMmynamM XUMHUECKUX
COE€IUHCHUH.

OuU3NYECKUE U XUMUYECKHUE SIBICHUSI. XUMHUYECKash peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHHSI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHMs. Kiaccudukamuss XuMHUYECKUX
peakiuii (CoeNMHEHUs, Pa3IoKEHHUs, 3aMeIIeHHs], OOMEHa).

Xumuueckuti sKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW MOCyI0i, mpaBwiamMu pabOThl B JabopaTopuu H
npuéMamMu o0palleHuss ¢ Ja0OpaTOPHBIM OOOpPYAOBaHHEM, H3YYEHHUE M ONHCAHUE
(bU3UIECKUX CBOWCTB OOpa3IOB HEOPTaHWUYECKUX BEIECTB, HAOIIOMCHHE (PU3HMUECCKUX
(u1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHICHC AU
BOABI) M XHMHYECKUX (TOPEHUE CBEUM, NPOKAIMBAHME MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOW) SIBJICHUH, HAONIOJCHWE W ONHCAHHWE IMPU3HAKOB
NPOTEKAHUS XUMMYECKMX peakiuil (pas3ioKeHue caxapa, B3aUMOJCUCTBHUE CEPHOM
KHCJIOTBI C XJopuaoM Oapus, pasioxeHue ruapokcuaa meau (II) mpu HarpeBaHuu,
B3aUMOJIEHCTBHE Keje3a ¢ pactBopoM conu Meau (II), uzyuenue cnocoO0OB pazaeiaeHus
cMecedd (Cc TIOMONIBIO MarHuTa, (UIBTPOBAHHWE, BbIMAPUBAHHUE, TUCTHILISALINS,
xpomaTorpadus), TPOBEICHNE OYMCTKU MOBAPEHHOW COJIHM, HAOIIOJEHHUE W OMHCAHHUE
pe3yJabTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaccChl,
CO3/IJaHHUE€ MOJIeNiel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cmeck razos. Coctas Bo3ayxa. KHuciopoa — 37€MeHT U IPOCTOE BEIECTBO.
Haxoxnenue kucimopoma B mpupoje, GU3NUEeCKHe W XUMUYECKHE CBOMCTBA (peakiiuu
ropenusi). Oxcunpl. Ilpumenenne xkucinopona. CrnocoObl MOMYYEHHUS] KHUCIOPOJIa
B slabopaTopur U HOpoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpuponae. O30H —
aJuIo0TpoINHas MOAU(DUKALIUS KUCTOPO/Ia.



TemnoBoll 3PPEeKT XUMUYECKON pEeaKIUU, TEPMOXHUMHYECKUE YPABHEHHMSI, SK30-U
SHIAOTEPMHUYECKHE peaKUuU. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MAapHUKOBOTO 3P (DeKTa, pa3pylieHHEe 030HOBOTO CIIOA.

Bogopon — smeMeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIoco0bl noydeHust. Kuciaorsl u
COJIN.

MoutsipHblilt 00bEM ra3oB. PacuéThl 10 XUMUYECKUM YPAaBHEHUSM.

dusnyeckue cBorcTBa BoAbL. Bona kak pactBopurens. PactBopsl. Hackienusie u
HEHACBIIEHHBIE PacTBOPBL. PacTBOpMMOCTH BelIEeCTB B Bojie. MaccoBast 40JI BELIECTBA
B pacTBope. XMMHUYECKue cBOMCTBA BOJbl. OcHOBaHuA. Ponb pacTBOpoB B mpupoje u
B J)KU3HU 4esioBeKa. KpyroBopoT Bo/bI B IpUpoOE. 3arpsA3HEHNE NpUPOAHbIX Bod. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcuabl.  Knaccudukanms
OKCHUJIOB: coJieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusznueckue M XMMHUYECKHE CBONCTBA
okcu0B. [lonyuyeHne OKCUaOB.

OcnoBanus. Knaccudukanusi oCHOBaHMIA: MIETOUM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. DOU3NYECKHE M XHMMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyuyenue oCHOBaHUM.

Kucnotsl. Knaccudukamus xuciaor. Homenknatypa kucnor. ®Dusnueckue Hu
XUMHUYECKHE CBOMCTBA KUCIOT. Psanx aktuBHOocTHM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseid. PuU3MYECKue M XUMHUUYECKHE CBOMCTBA COJIEH.
[Tomyuenue comnen.

I'eneTnueckas CB3b MEXY KJIIACCAMHU HEOPTAHUYECKUX COCITMHEHUN.

Xumuueckuti 5Kcnepumenm:

KaueCTBEHHOE OIPENEICHUE COAEpKaHUsl KHUCIOpoAa B BO3AYyXE, IOJIYyYEHUE,
coOupaHue, pacrlo3HaBaHUE W HU3YyYEHHWE CBOWCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aMMOJICHUCTBUS BEUIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHS M MPEKPAILCHUS
ropeHusi (moskapa), O3HaKOMJIeHHE ¢ oOpas3llaMu OKCHIOB M OIMCAaHUE WX CBOWCTB,
MoJlyuyeHue, coOHWpaHHe, paclio3HaBaHWE M M3YyUYEHHE CBOWMCTB BOJOpOJa (rOpeHue),
B3aumMmojieiictBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXXKHO HCHOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOII0IeHHE 00Pa3II0B BEIIECTB KOJTMYECTBOM 1 MOJTb, MCCIIeTOBaHHE
O0COOEHHOCTEW PacTBOPEHUSI BEILECTB C PA3IMYHON PaCTBOPUMOCTHIO, PUTOTOBJICHUE
PacTBOPOB C OMPEIAECIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEMIECTBA, B3AUMOICHCTBUE
BOJAbl C MeTaulaMu (HaTpueM M KajlblueMm) (BO3MOXKHO  HCIOJIb30BAaHHE
BUJICOMATEPUAITIOB), HCCIEAOBaHHE OOpPA3IOB HEOPTAaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIO/ICHNE U3MEHEHHSI OKPACKU MHANKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH,
u3ydeHue B3ammozeicTBus okcuna menu (ll) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT
C METalUlaMH, PEAKIUN HEWUTpaln3aluu, IOJIYy4YEHUE HEPACTBOPHMBIX OCHOBAHMHIA,



BBITECHEHUE OJHOI'0 METAJUIA APYTUM U3 PACTBOPA COJIU, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeHImne Ki1acChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanuecknii 3akoH u Ilepuoaumyeckasi cucTeMa XHMHYECKHX JJIEMEHTOB
A.N. MengeaeeBa. CtpoeHue aTomMoB. XHMHYeCKasi CBA3b. OKHCINTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMH

[lepBbie MONBITKH KiIacCU(PUKALIMU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (I1I€JIOUHbIE U HIEJIOYHO3EMENbHbIE METAJUIbI, TAJIOT€Hbl, UHEPTHbBIE
ra3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCUABI U THIPOKCHUIBI.

Ilepuognuecknii 3akoH. Ilepuoguueckas cuUcTeMa XHMHYECKHX JIIEMEHTOB
JN.W. Menneneea. Koporkonepuoanass u aiuHHonepuoaHas ¢opmbl lepuoanueckoit
cucteMbl xumuueckux aneMmeHToB .M. Menpneneesa. Ilepronasl u rpynmnsl. Pu3zndeckui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX sAnep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aToMOB nepBbix 20 XuMuUyeckux 3aeMeHToB [lepuoanueckoi
cucteMbl JI.MI. MenneneeBa. XapaKTepUCTHKAa XUMHUYECKOIO »JJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme [[.1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHs paauyca aTOMOB XUMHUYECKUX DIJIEMEHTOB,
METAJUINYECKNX U HEMETAIIIMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOIAM.

3naueHue Ilepmoanueckoro 3akoHa u Ilepuoanyeckoll CHCTEMBI XMMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHUS HayKu U npakTuku. /.M. MenaeneeB — yuéHblil U rpaskJaHUH.

Xumunueckass  cBsa3b. KoBaneHTHass  (mossipHasl M HENOJSIpHAsi)  CBSI3b.
DNEeKTpOOTPHULATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okucneHus. OKHUCIMTEIBHOBOCCTAHOBUTENBbHBIE peakuuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUA. OKHUCINTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti sKcnepumenm:

U3y4YeHHEe OO0pa3loB BEHIECTB METAJIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA IMHKA C pPacTBOpAaMM KHUCIOT W IIEJIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkuil (TOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUS).

Meoicnpeomemnvle césa3u

Peanuzamuss MeXNpeaIMETHBIX CBS3€M TIpU H3Y4YEHUH XHMHU B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MTOHATHH, TaK
W TIOHSTHM, SBISIFOIIMXCS CUCTEMHBIMU JUIS OTHAEJbHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TTOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TSOPHs, 3aKOH,
aHaJau3, CHHTE3, KiIacCHUpUKAIUsA, IEePUOAUIHOCTh, HAOIIOACHUE, HKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3BMEPECHUE, MOJEIb, SIBIICHHUE.

dus3nKa: Marepus, aToM, dSJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ], WU30TOIbI,
PaIMOAaKTUBHOCTh, MOJICKYyJIa, DJCKTPUUYECKUN 3apsl, BEIIECTBO, TEI0, OO0BEM,



arperaTHoe COCTOSIHHE BEUIECTBA, Ta3, (M3MUYECKUE BETUUYUHBI, SIUHHIIBI U3MEpPEHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: poTocunTes, Apixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPabl, TOPHbIE MOPOJbI, IMOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasi peaKkIus

Ilepuonnueckuit 3akoH. Ilepumoamyeckas cucremMa XUMHUYECKUX DJIEMEHTOB
JA.N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHHU CBOWCTB
XUMUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KaJIbLUS U UX COCAUHECHUU
B COOTBETCTBHUU C MOJIOKEHUEM 3JIEMEHTOB B llepnoanyeckoil cucteMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUUYECKOHN CBSI3U. TUIMBI KPUCTAIITIUUECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTALIMYECKOM PEETKH U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COECIUHEHHUI,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukamus  XUMUYECKMX  peakIuid 1O  pa3NW4YHBIM  TPU3HAKAM
(Mo 4YMcny W COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(ddekTy,
0 M3MEHEHUIO CTENeHEW OKUCIEHUS XUMHUYECKHUX DIJIEMEHTOB, MO OO0paTHUMOCTH,
[0 YYacTHUIO KaTalu3aTropa). JK30- U SHAOTEPMHUUYECKUE PEAKUUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[TonsiTe 0 ckopocTm XuMHUYeckol peakiuu. IloHstue o0 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTECHHBIX
peakuusx. Ilomstne o karanmuze. [loHsATHE O  XMMHUYECKOM  PaBHOBECHM.
@akTOphl, BIUAIOIME HA CKOPOCTh XUMHYECKOU PEAKIUU U ITOJ0KEHUE XUMUUYECKOIO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUM peakiuu. CocTaBleHHE YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C UCIIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust >JIEKTPOTUTUYECKON AHCCOLMAIUU. DIJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, anmoHbl. MexaHu3M AucconManvyd BELUIECTB C PA3JWYHBIMH  BUAAMH
XuUMHIecKor cBs3u. Crenens nuccoruanui. CHIbHbBIC U CTa0bIe JIEKTPOJIUTHI.

Peakuuu nvoHHOro oOMeHa. YCIIOBHSI NPOTEKAHUS PpEaKUUd HOHHOrO OOMEHa,
MOJIHBIE U COKpAIEHHBIE HOHHBIE YpaBHEHUS peakuuil. CBOKWCTBA KHUCIOT, OCHOBAaHUN U
CoJIe B CBETE NpEACTaBICHUN 00 3IEKTPOIUTHUYECKOU aucconuannu. KauecTBeHHBIE
peakunu Ha MOHBL. [IoHsITHE O TUAPOIIM3E COJIEH.



Xumuyeckuil IKCHepUMeHm.:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUITMYECKUX PEHIETOK HEOPTaHHYSCKHUX
BEILIECTB — METAJJIOB U HEMETAJUIOB (rpaduta U amMasa), CJI0KHBIX BEIECTB (XJI0puia
HATpPHsI), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIMi OT BO3JICHCTBHS
pa3nuuHBIX (HAaKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOJIHOCTH PACTBOPOB BEIIECTB,
nporecca AUCCOIMAIMKA KUCIIOT, MEN0Ye U colei (BO3MOXKHO MCTOIB30BaHUE BUACO
MaTepHaioB), TPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIMINUX MPU3HAKK MPOTEKAHUS PEaKIIUi
MOHHOTO 0OMeHa (oOpa3oBaHUE OcCaJika, BbIJEICHUE ra3a, 00pa30BaHKE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPBI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKiuii (TOpPeHHE,
peakiuu PA3NOKEHUsS, COCIWHCHHUS), pAaCIO3HABAaHUE HEOPTaHMUYECKUX BEIIECTB
C TIOMOIIBIO0 KAUECTBEHHBIX PEaKIIMi Ha MOHBI, PEIICHNE YKCIICPUMEHTATBHBIX 3a/1a4.

HeMeTa/iibl 1 X cOeIMHEHUS

O6m1as xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepPHbIS
crenenu okuciienus. CtpoeHue u pu3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuMepe xjopa (B3aUMOJCHCTBHE C METaJUIaMH,
HEMeTallJlaMu, 1iejaodamu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTRA,
noJiydeHue, npuMeHenue. J{eiicTBue xjopa M XJIOPOBOJOPOJA HA OPTaHU3M YEJIOBEKA.
Baxxneiime XJIopuabsl 1 KX HAX0XKICHUE B IPUPOJIC.

O61mas xapakrepuctuka 351eMeHToB VIA-rpytbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOpOAa U Cephbl. AJUIOTPOINHbIE MOAMGUKAIMK KUCIOPOAAa U CEpBhI.

Xumuueckue cBoicTBa cepbl. CepoBOOpPOA, CTpOoeHUE, GU3HUECKHEe U XUMUUYECKHE
cBoiicTBa. OKCUJBI CEpbl KaK MPEACTABUTENMN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTa,
dusznueckre U XMMUYECKHE CBOMCTBA (OOIIME Kak MpPENCTABUTENS Kjacca KUCIOT U
cneruduyeckre). XuMUYECKUE PEaKilnu, JIeXKaIIie B OCHOBE MPOMBIIIIICHHOTO Ccrioco0a
NOJIyYEHUsI CEpHOU KUCTOThL. [IpumeHnenune cepHoil KuciaoTsl. Coau CepHON KHUCIOTHI,
KayeCTBEHHasl peakiusi Ha cyinbdar-uoH. HaxoxaeHue ceppl U e€ COCAMHEHHI
B mnpupoae. XHUMUYECKOE 3arpsi3HEHUE OKPYKAloLEeld Cpellbl COCIUHEHUSIMU CEPbI
(KUCIOTHBIE JOXK/IH, 3arPS3HEHHE BO3/TyXa H BOJOEMOB), CITOCOOBI €T0 MPETOTBPAIICHHUS.
OO6mast xapakTepucTiKa 1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. A30T, paCIpOCTPAHEHHE B PUpPOJie, HU3NIECKUE U
XUMHYecKue cBoiicTBa. KpyroBoport azora B mpupoae. AMMUak, ero (GU3N4YECKue H
XUMUYECKHE CBOICTBA, MoNyyeHue U npumeHeHne. Colld aMMOHHUS, UX (PU3HUECKUE
U XUMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha MOHbI aMMOHUS.
A3zoTHas kucnoTta, e€ monmydeHue, pu3ndecKkue U XMMUYECKHe CBOMCTBa (00IIMe Kak
MPEICTaBUTENS KJIacca KUCIOT U cerududeckue). Micnonb30BaHne HUTPATOB U COJICH
aMMOHHUSI B KayeCcTBE MHHEpPAJIbHBIX yIO0OpeHHil. XUMHUYECKOe 3arpsi3HEHUE
OKpY’Karoien cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JTOXK/IH, 3arpsi3HEHUE BO3/lyXa,
mo4Bbl 1 BogoEMOB). Docdop, amnorpornusie Mmogudukamuu dhocdopa, puzndeckue u
xumudeckue cporictBa. Okcun docdopa (V) m dochopHas kuciora, (Pu3nIecKue
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U XUMHYECKHE CBOMCTBa, mnonyudeHue. Hcnonw3oBanue ¢ochatoB B KauecTBe
MUHEpaIbHBIX YJOOpEHUH.

O61as xapakTepuctuka 3nemMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKkTepHbIE CTENEHH  OKUCJICHHUSA.  YTJEpPOJ, aUIOTPONHBIE  MOAM(PHUKAINH,
pacmpocTpaHeHHe B TpUpOJe, (U3MUYECKHE W XHUMHUYECKHE CBOMCTBa. AnmcopOrus.
Kpyrosoport yriepona B npupoge. Okcupl yriieponaa, X pU3NYECKUe U XUMHUUYECKHE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, TIOTYYEHHE U PUMEHEHHE. DKOIOTUYECKUE
npoOJieMbl, CBsI3aHHBIE C OKcUJOM yriepoaa (IV), runoresa riobanbHOr0 MOTEIICHUS
KJIMMaTta, MapHUKOBBIA A(dexT. YrompHas KucioTa ¥ e€ coilu, UX (U3NYECKUe U
XHUMUYECKHE CBOMCTBA, OyueHHe U MpuMeHeHne. KadecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SMCTBE.

[lepBoHavanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIWHEHUSX
yriepona (MeTaH, 3TaH, dTWJICH, alleTHIICH, 3TAHOJ, TIIMIEPHH, YKCYCHAash KHCJIOTaA).
[TpupoHbIE HCTOYHUKH YTIIEBOAOPOIOB (YTOJIb, PUPOIAHBIN Ta3, HEPTH), MPOTYKTH UX
nepepadboTku (OCH3UH), UX POJIb B OBITY U MPOMBINIIIEHHOCTH. [ToHsATHE O OHOOTHYECKH
BRXHBIX BEIECTBAX: JKUpPaxX, OelKax, yriaeBoJax — W UX POJU B JKU3HH UYEJIOBEKa.
MatepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX COCTUHEHHH.

Kpemnuii, ero ¢usndeckue 1 XMMUYECKHUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
Coenunenust kpemMuus B npupoje. O6mue npeactaBienust 06 okcuae kpemuus (IV) u
KpeMHueBOM kucinore. CUIMKAThl, X HCIOJIb30BAHUE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxueiimue cTpouTenbHble MaTepualbl: KepaMuKa, CTEKJIO, I[IeMEHT, O€eTOoH,
xene300eroH. [IpoGrembl 6e30mMacHOr0 HMCMOJIB30BaHUS CTPOUTEIBHBIX MaTEpPHAIIOB
B IOBCETHEBHOM KU3HU.

Xumuueckuti 5kcnepumenm:

U3ydeHre O0Opas3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
NPOBE/ICHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJIEeHWE MPHU3HAKOB MX
MPOTEKAHMS, OMBITHI, OTpaxaronme GU3NIECKue U XUMUYECKHE CBOWCTBA TajJOT€HOB U
UX COEIUHEHUH (BO3MOXHO WCIOJIb30BAHUE BHUIEOMATEpPUATIOB), O3HAKOMIICHUE
c oOpasmamu XJIOpPUAOB (TaJOTEHHIIOB), O3HAKOMIICHHE C O00pa3lamMu cepbl U e¢
COETMHEHUSMH (BO3MOKHO MCIOJIb30BAaHUE BHICOMATEPHAIIOB), HAOIIOAECHUE MpoIiecca
oOyTIuBaHUs caxapa Mo IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI, U3YUCHHE
XUMUYECKUX CBOMCTB pa30aBI€HHOW CEPHON KHCIOThI, MPOBEACHUE KAaYECTBEHHOMU
peakuuu Ha cynb(ar-uoH W HAONIOJCHWE TMpHU3HAKA €€ MPOTEKaHWS, O3HAKOMIICHHE
c (¢usmueckuMu CcBOMcTBaMu a3zora, (Qochopa W uX coeauHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHui,
MoJiyuyeHue, coOMpaHue, pacrio3HaBaHWE M WM3YyYEHHUE CBOMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX pEaKlui Ha MOH aMMOHHUS U (ocdaT-uoH M U3ydeHUE MPU3HAKOB UX
MPOTEKAaHUs, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MO’KHO MCHOJIb30BAHUE BUJIEOMATEPUAIIOB), U3yUEHUE MOJIENICH KPUCTAITMYECKUX
peméTok anmaza, rpadura, QyniaepeHa, O3HAKOMIIEHHE C MPOLECCOM aacopOuuu
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PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
IIOJIlydYEHUE, COOMpaHHe, pPACIO3HABAHWE U M3y4EHHE CBOMCTB YIJIEKUCIIOIO Tasa,
MIPOBE/ICHUE KAUYECTBEHHBIX pEaKkUMid Ha KapOOHAT W CHJIMKAT-UOHbI M H3Y4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHHE ¢  MPOAYKUHMEN  CHIMKATHOMN
IIPOMBILJIEHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3axad I0 TeMme «BaxhHeunmue
HEMETAJUIbl U UX COCAUHEHUS Y.

MeTanjibl 1 UX COeTUHEHUS

OO6mras XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM HX

nosoxkeHus B Ilepuoanueckoi cucreme xumuueckux snementoB [[.M. Mennaeneesa u

cTpoeHus aroMoB. CTpoeHuE METAIOB. MeTalnyueckas CBSI3b M METaJUIMYECKast
KPUCTAUIMYECKAsT PEIIETKA. JIEKTPOXUMHUUYECKUW  PpsAJ  HANPSHKEHUA  METaJlIOB.
dusnyecKre U XUMUYECKHE CBOKMCTBA MEeTAIIIIOB. OO0IIIHe CTIOCOOKI MTOTyYeHUsI METaJIJIOB.
[TonsiTHEe O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, 4yT'yH, TIOPATFOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilesounble MeTauibl: TONOXKEeHWE B llepuogmyeckoi cHUCTEME XHUMHUYECKHX
anemeHToB J[.M. MeHneneeBa, CTpoeHME HX aTOMOB, HAXOXICHHE B NPUPOJE.
dusnueckne W XMMHYECKHE CBOWCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI H
TUJPOKCHUIBI HATPUS U Kanud. [[puMeHeHne MEeT0UYHbIX METANIOB M UX COCMHEHUM.

[[lenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIbIWN: TIOJI0KeHue B [leprnoanueckoit
cucremMe XxuMudeckux anemeHnToB J[.M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOK/ICHUE
B npupoae. Pu3nMyYecKue M XUMHUYECKHE CBOMCTBA MarHus M Kajblus. BakHeiiue
COCMHEHUs KalblMs (OKCHJ, THAPOKCHA, coyH). JKECTKOCTh BOJBI U CHOCOOBI €&
yCTpaHEHUSI.

AnroMuHui: mosiokeHue B Ilepronnyeckoil cucteMe XHMHUYECKUX HJIEMEHTOB
.. MeHnneneeBa, CTpOCHME aroma, HaxoxJeHue B mnpupone. Duszuyeckue u
XUMUYECKHE CBOWCTBA amtoMUHUA. AMMOTEpHBIC CBOWCTBA OKCHJIA W THIPOKCHIA
AJTFIOMHHHSL.

Kenezo: mnonoxenne B llepuogndeckod CHCTEME XHMHUYECKHX JJEMEHTOB
JI.U. Menneneesa, CTpoeHHE aTroMa, HAXOXKJIE€HUE B mpupoge. Pusnyeckue u
XHUMHYECKUE CBOWCTBA kele3a. OKCHIbI, THIPOKCH LI U coin kene3a (1) u xxemnesa (111),
HX COCTaB, CBOMCTBA U MOJIy4YCHUE.

Xumuueckuti sxcnepumenm.:

03HAaKOMJIEHHE C 00pa3llaMu METAJIOB U CILJIABOB, UX (PU3UUYECKHUMH CBOMCTBAMH,
M3YyYEHHE  pe3yJbTaTOB  KOPPO3MM  METauioB  (BO3MOXXHO  KCIOJIb30BAaHHE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUA KAJIBIUS U HATPUSI C BOJOM
(BO3MO’KHO UCIIOJIB30BaHUE BUACOMATEPHUAIIOB), UCCIIEI0BAHUE CBOMCTB KECTKOM BOJIBI,
Mpoliecca TOPEHUs kKeje3a B KUCI0opoe (BO3MOKHO HUCII0JIb30BaHUE BUACOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUI HA HOHBI (MArHUS, KaJIbIUs, aTIOMUHHS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaOmrogeHUe U ONMUCAaHHUE MPOIECCOB
OKpallMBaHUs MIAMEHU MOHAMU HATPUs, Kajdus U Kajablus (BO3MOKHO MCIOJIb30BAaHUE
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BUJICOMATEPUAITIOB), MCCIICIOBAHUE aM(POTEPHBIX CBOMCTB TUIPOKCUIA AIOMUHUS U
TUAPOKCUAA IIMHKA, PELICHHWE HKCIEPUMEHTAIbHBIX 3ajad mno Teme «BaxHeiimue
METAJUIbI U UX COECIUHEHUIY.

XHMHSA U OKPYKAOLIAsA cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKU3HM 4elloBeka. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momoip mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arps3HEHUE OKpyXkaroleld cpenbl (mpeaesibHas —JOIMyCTUMAs
koHueHTpauus BeuiecTB (nanee — IIJIK). Ponb XuMum B pelieHHH 3KOJIOTMUECKUX
npooiieM.

Xumuueckuii sIKchepumeHm:
u3ydyeHue oOpasloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, IOJMMEPHbBIE
MaTepuahbl).

Mesicnpeomemuvle cés3u

Peanuzanmss MEXIPEAMETHBIX CBS3CH MNpU M3YYCHHMM XUMUM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SBISIOIIMXCS CUCTEMHBIMHM JUISI OTJCIBHBIX IPEIMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTeCTBeHHO-HAYYHbBIC MTOHITHS: HAYIHBIN (haKT, TUTIOTE3a, 3aKOH, TEOpHS,
aHalM3, CUHTE3, KIacCU(PUKaIUs, TCPUOJUIHOCTb, HAONIONEHNE, OSKCIIEPUMEHT,
MOJICTHPOBAHHUE, M3MEPEHUE, MOJETb, SBJICHHE, MapHUKOBBIA 3(D(EKT, TeXHOIOTHS,
MaTepHUaIbL.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKUHA 3aps]l, MPOBOIHUKH, MMOJYIPOBOIHHUKH,
TURJIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHHIE BEIIESCTRA,
ra3, pacTBOp, PAacTBOPHMOCTh, KpPUCTAJUIMYECKass pPEIIETKa, CIUIABbl, (HU3HUSCKHE
BEJIMYUHBI, CIWHUIBI HM3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Comnnre.

buonorusi: ¢dotocuHTe3, npixaHue, Ouocdepa, HIKOCUCTEMA, MHHEpAJIbHBIC
YI0OpEHHsI, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpATb, TOPHBIE MOPOJABI, TOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3yJIBTATHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO O0IIIETr0 00pa30BaHMSI
JOCTUTAIOTCS B XO0J¢ OOyYeHHMS XHMHH B CAWHCTBE YyYeOHOW W BOCIHUTATEIHLHOMN
JESTETPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKUMH COITMOKYIIBTYPHBIMH U
JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, IPUHATHIMH B OOIIICCTBE MTPaBUIaMU U HOPMaMHU
TIOBEJICHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITMAITN3AIINN
00yJaronuxcsi.

JIM4HOCTHBIC pe3ybTaThl OTpaxaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACIIUPEHUE
OTIBITA JICSITCIIBHOCTH Ha €& OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpMOTHYECKOT0 BOCITUTAHUSI:

[IEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, MCTOPHUYECKOMY U
HAYyYHOMY HaCJIe/IUI0, TOHUMAaHUs 3HAUeHUsI XUMHUYECKOW HAyKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpHOM UWHGpOpMaIHMel o TeperoBbIX
JOCTH)KEHUSAX U OTKPBITHSX MUPOBOM U OTEUECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTHU
B HAY4YHBIX 3HAHUSIX 00 yCTPONWCTBE MUPA U OOILECTBA;

2) TpaskIaHCKOr0 BOCIIUTAHUS:

HPEACTABICHUS O COI[MATBHBIX HOPMaX M MPaBUIAX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
HCCIICIOBATEIbCKON, TBOPYECKOH W JPYrUX BUAAX JACATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOW  JIEATCIILHOCTH TMPU  BBIINOJHCHUH  YYCOHBIX,
MIO3HABATEJIbHBIX 3a]1a4, BBITIOJIHCHUH XUMHUYCCKUX IKCTICPUMEHTOB, CO3J[aHUN YUCOHBIX
MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B TMpOIECCE STOU
y4eOHOU JIEATSIPHOCTH, TOTOBHOCTH OIICHUBATH CBOE IMOBEACHHE M IOCTYIKH CBOMX
TOBApUIICH C TIO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XHMHUYECKOM pPEaKLuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKW U COCTABIISIOLIME OCHOBY
JUTSl TIOHUMAaHWsI CYITHOCTA HAay4YHOW KAapTUHBI MUpA, TPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPUPOJBI, B3aUMOCBSA3SAX YEJIOBEKA C MPUPOJHOU CPENOH,
O pOJIM XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[03HABATEJbHBIE MOTHUBBI, HAITPABJICHHBIE HA MMOJYyY€HUE HOBBIX 3HAHUM 110 XUMUH,
HE0O0X0ouMbIe JJIsl OOBACHEHUSI HAOII0/JaeMbIX MPOLIECCOB U SIBJICHUMN, TO3HABATEIbHOM,
MH()OPMALIMOHHOM U YUTATENBCKON KyIbTYpPbl, B TOM YUCJIE HABBIKOB CAMOCTOSITEIbHOM
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paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMHU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEPEC K O0YUYEHHIO U TO3HAHUIO, TH0003HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, TPOEKTHON U MCCIIE0BATEIBCKOM AEATENbHOCTH, K OCO3HAHHOMY
BBIOOpPY HAMPaBICHHOCTH M YPOBHS 00YYEHHUS B JATbHEUIIIEM;

4) dopMHUpPOBaAHUA KYJIbTYPbI 310POBbI:

OCO3HAHHE LIECHHOCTHU XU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/10POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIIEICTBUN U HEMPUATHE BPEIHBIX
npuBblYeK (yHOTpeOJICHHS ajKOroJis, HApKOTHKOB, KYypEHHs), HE0OXO0JAMMOCTU
coONI0IeHUsT TpaBuJl O€30MAaCHOCTH MpHU OOpallleHUH C XMMHYECKMMH BeEIleCTBAMU
B OBITY U peajbHOM )XU3HH,

5) Tpya0BOro BOCIIUTAHMS:

HHTEPEC K IMPAKTHYECKOMY H3y4EHHIO mpodeccuil ¥ Tpyda pasiMdHOro poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOU IEATEILHOCTH, B TOM YHCJIE Ha OCHOBE
HIPUMEHEHUS MPEIMETHBIX 3HAHHM [0 XUMHH, OCO3HAHHBIA BHIOOD HMHIAMBHIYaIbHOMI
TPACKTOPHHM MPOMOJDKCHHS 00pa30BaHUs C Y4ETOM JIHYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEMN, YCIEIIHOM
mpo(heCCHOHATIBHOM IESTETBHOCTH M Pa3BUTHA HEOOXOIMUMBIX YMEHHM, TOTOBHOCTh
aIalITHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) IKOJIOTHYECKOr0 BOCIIMTAHHUS:

AKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY >KH3HH
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHUsI, TOHUMAaHKE IIEHHOCTH 37J0pPOBOTI0 U 0€301MacHOro
oOpaza JKHW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 37I0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJICHHS IMpaBUil 0€30MMacHOTO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIINX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATh 3HAHUWS, TOJIydaeMble TP HM3YYCHUU XHMUH,
JUI pEIICHUS 3aj]la4d, CBA3aHHBIX C OKPYXXAKOIIEH MPUPOTHON CPEION, JISI TIOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJIOTHICCKHUX
mpobjieM W TyTe WX pemieHus TOCPEJICTBOM METOJOB XHMHH, SKOJOTHYECKOTO
MBIIIJICHHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIIEHAYYHBIE MTOHATHS (3aKOH, TEOPHS, MPUHIIHUII,
runotes3a, Qakrt, cucTemMa, MpoIecc, SKCIEPUMEHT U APYTroe.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MIPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUM W3 ATUX
npeaMeroB (QopMHUpOBATH MPEACTABICHHUE O I1EJIOCTHOM HAy4yHOW KapTHUHE MHPA,
U YHHUBEpCalibHble Yy4eOHbIC JCHCTBUS (IIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
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PETYISITUBHBIE), KOTOpBIE o0ecreunBaroT (bopmHpoBaHuE TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IJIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHON JESATEIbHOCTH.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTBYA:

YMEHHS UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILUICHUSI TPU OCBOCHUM 3HAHUN:
PacKpbIBaTh CMBICT XMMHUYECKHX IMOHATHH (BBIACIATh HUX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JPYTMMHU TOHSATUSIMHU), MCIOJIB30BaTh TOHSATHUS
JUIs OOBSCHEHUSI OT/ACJIBHBIX (DAKTOB W SIBICHUM, BBHIOMPATh OCHOBAHUSI U KPUTEPUU
JUISL KacCU(UKAMK XUMUYECKUX BEIIECTB U XUMUYECKHX DPEaKIHil, yCTaHABIUBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBA3W MEXAY OOBEKTaMHU HW3YUYEHHUs, CTPOUTH JIOTUUECKHE
paccyxaeHus: (MHAYKTUBHbBIC, JCAYKTHBHBIC, IO aHAJOTWUU), JieJlaTb BBIBOALI U
3aKJIFOYCHMUS,

YMEHHME TPUMEHSITh B TPOIECCE TMO3HAHUS TOHATUA (IPEIAMETHBIE U
MeTarnpeIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, WCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO TMPUMEHSEMbIC B XUMHUU MOJICJIbHBIC TPEICTABICHUS —
XUMHUYECKHUI 3HaK (CUMBOJI DJIEMEHTA), XUMU4eckas GopMysia U ypaBHEHUE XUMUYECKOM
peaKIuu — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aJ1adu, ¢ YUYETOM ATHUX MOJEIBHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKKA H3y4aeMBbIX
O0OBEKTOB — XHMHUYECKHUX BEIIECTB M XUMHYECKUX pEaKIuid, BBISIBISATH OOIIHe
3aKOHOMEPHOCTH, TNPUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEYHUS B HM3YYAEMBIX
MpoIECCaxX U SIBJICHUSX.

Ba3oBnble ucciiegoBarejbLCcKHe 1eCTBUSA.

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI NI (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKCHUIA;

npuoOpeTeHue OIbITa 110 IUIAHUPOBAHUIO, OpraHU3allid W IPOBEICHUIO
YYCHUYCCKHUX KCIIEPUMEHTOB, YMEHHE HAaOJII0/IaTh 32 X0I0M IPOIecca, CAMOCTOSTEIHHO
MIPOTHO3UPOBATH €T0 PE3YyIbTaT, GOPMYIUPOBATH OOOOIICHHUS M BBIBOJIBI 110 pE3yIbTaTaM
MPOBEAEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIIATH OTUET O IIPOJICTaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BHIOUPATh, aHATU3UPOBATHh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX
BUJIOB W (OpPM TIPEACTaBICHUSA, MOTYy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (HAYYHO-
MOMyYJISIpHAs JTUTepaTypa XUMUYECKOTO COJCpPKaHMsI, CIPABOYHBIC MOCOOUS, pecypChl
NuTtepHera), KpUTUYECKHM  OLICHUBATh  IMPOTUBOPEYMBYIO U  HEJOCTOBEPHYIO
nH(OpMAIHIO;

YMEHUE TMPUMEHSITh pa3IMyHbIE METOABbl U 3ampochl MpU TOHCKE U OTOOpe
MH(pOpMALIMKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJIsl BHITIOJIHEHUSI YU€OHBIX U
MO3HABATEIBHBIX 3a7a4 OINpPEJEIEHHOTO THUIA, MPUOOPETEHHE OIbITa B 00JACTH
UCIOJb30BaHUs ~ MH()OPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUW,  OBJIAJICHUE
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KyJIbTYpPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3ITMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITENIBHO
BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBi€HUS HHPOPMALUU U WILIIOCTPUPOBATH
peraemMble 3a7a4l HECIOKHBIMU CXEMaMU, JuarpaMMaMu, IpyruMu (opmamMu rpapuku
1 MX KOMOMHAITUSIMY;

YMEHHE UCIOJNb30BaTh M  aHAJIM3UPOBaTh B  Ipouecce y4yeOHOH W
UCCJIEI0BATEIbCKON JIEATEIbHOCTH HH(OPMAIUI0O O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKaloUIel MPUPOIHON Cpebl.

KoMMyHuKaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA:

yMEHHUE 3aj7iaBaTh BOMPOCH (B XOje Auanora u (Wjiv) JUCKYCCHH) MO CYIIECTBY
obOcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEJJIOKECHHUS OTHOCUTEILHO BBITIOJHEHUS
MIPEUIOKEHHOU 3a/1a4u;

npuoOpeTeHue OMbITa MPE3CHTAIMN PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOPHOTO OIbITa, JIAbOpaTOpHOW pPabOTHI TO KCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOMW CO CBEPCTHHKAMHM I[103HABATEIbHOU U
UCCJIEIOBATEILCKON JEATCIbHOCTU MPHU PEIICHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS TMO3MIMN (0OCYXKJICHHS, OOMEH MHEHHUSIMH,
«MO3TOBbBI€ IITYPMbI», KOOPJIMHAIIMS COBMECTHBIX JTECUCTBU, OMpPEACICHUE KPUTEPUEB
TI0 OILICHKE Ka4eCTBa BBITIOJTHEHHON pabOTHI U JIpyTrue);

PeryasiTuBHbIe YHHBepPCAJbHbIe Y4eOHbIE NeiCTBUA:

YMEHUE CAMOCTOSTENIBHO OMNPEAETsATh LEJIH JESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambosiee A(PEKTHBHBIC CIOCOOBI pEIICHHS YYEeOHBIX W
NO3HABATENbHBIX  3a7a4, CAMOCTOATEIIbHO  COCTaBIAThH WM  KOPPEKTHUPOBATh
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJIHEHUN 3aJaHUN C YYETOM IOJYUECHUS
HOBBIX 3HAHWM 00 H3y4aeMbBIX OOBEKTaX — BEIIECTBAX U PEAKIUsIX, OICHUBATH
COOTBETCTBHE MOJIYUYEHHOTO pe3yJibTaTa 3asBJICHHOUN 1IeJIM, YMEHHUE HCMOJb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPE/JIaracMbl€ B YCIOBUU 3aJIaHHIA.

INPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpenMeTHBIX pe3ysIbTaTOB MO OCBOCHUIO O0A3aTEIBHOIO COJIEPIKAHUS,
YCTaHOBIICHHOTO JIaHHOU (enepaibHON pabodeld mporpaMMoil, BBIIETSIOT: OCBOCHHBIE
OoOydJaromMMICS HAay4dHbIE 3HAHUS, YMEHHUS W CHOCOOBI JCHCTBUH, crHerupuyYecKue
U1 TIpeAMETHON oOnactu «XuMUS», BHUABI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HaHUS, €ro0 UHTEPIpPETAuU, IPEOOPaA30BAHUIO U TPUMEHECHHIO B PA3TUYHBIX YUCOHBIX
Y HOBBIX CUTYaIUsX.

K xoniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0Aa30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:
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pPacKpbIBaThb CMBICI OCHOBHBIX XHMHMYECKHX IOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUH AJIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. MAacca, MAcCOBAs IOJIsI XUMUYECKOTO AJIIEMEHTA
B COCAMHEHWH, MOJISIpHBIA  00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi peakuus, Kiaccupukaus
pEaKIuii: peaKkiuu COCIUHEHHUs], PEAKIUH PA3JI0KEHUS, PEAKIIMN 3aMELIEHUS, PEaKIUun
0o0OMEHa, 3K30- U IHJOTEPMHUYECKUE PEAKIUH, TEIIOBOU d(PPeKT peakuuu, Sapo aToma,
AJIEKTPOHHBIN ClIOM aroma, aroMHasi OpOMUTanb, paguyc aToMa, XUMHYECKas CBS3b,
NOJISIpPHAsE U HEMNOJISIpHAas KOBAJCHTHAs CBS3b, WOHHAsA CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLEHTHAs KOHLIEHTpaIusi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSTh 3TU
NOHATUS NPY ONMCAHUU BEUIECTB U UX MIPEBPALLECHU;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBJIEHUS (OPMYN BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpeJIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIECHb
OKHUCJICHHMSI D3JIEMEHTOB B OHMHApHBIX COCJAMHEHMSX, NPHUHAIJICKHOCTh BEIIECTB
K OINpeAeNEHHOMY KIJIAcCy COEAMHEHUN 1o QopMmynaM, BHJI XUMHYECKOW CBS3U
(xoBaJICHTHAsI M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpeiBaTh cMbich llepuoanyeckoro 3akona /.M. Menaeneesa: 1eMOHCTpUPOBATH
[IOHMMAaHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX JJIEMEHTOB OT MX
nonoxxkeHuss B Ilepuoanueckor cuCTEME, 3aKOHOB COXPAaHEHUsT MAacChbl BEIIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

ONMKCHIBATh M XapaKkTepu3oBaTh TaOnuuHyto ¢dopmy llepuoamydeckoii cUCTEMbI
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUS «rJlaBHasg noArpynmna (A-rpynmna)» u
«mobounass mnoarpynna (b-rpymnma)», manbpie U OoyblIME TEPHOJbI, COOTHOCHUTH
0003HaueHus, KOTOpble MMeITcs B Tabmuie «llepuogmueckas cucreMa XUMUYECKHX
snemeHtoB [[.MI. MenneneeBay C 4YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsia sjapa, OOIIee YHUCIO JIIEKTPOHOB U
pacnpeiesIeHUue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XUMHUYECKHE  3JIEMEHThl, HEOpPraHW4YecKHe  BEIIEeCTBa,
XUMHYECKUE peakuuH (M0 YUCIy M COCTAaBy YYACTBYIOIIMX B PEAKLIHUHU BELIECTB,
10 TeroBoMy 3PheKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3JIMUYHbBIX
KJIACCOB,  MOJATBEPKAAs  ONHMCAHWE IPUMEPAMU  MOJIEKYJSPHBIX  YPaBHEHHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH IMPOTEKAHUS XUMUYECKUX MTPEBPALIECHNUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJK XWMHYECKOrO 3JIEMEHTa M0 (opMylie COENHHEHHS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINY;
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MPUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEILHON IESITEIbHOCTH — AHATIU3 U CUHTE3,
CpaBHEHHE, 000O0IEeHNE, CUCTEMATU3aIMI0, KIacCU(UKAIIUIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3€U — JUISI U3YYECHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIIUU,
€CTEeCTBEHHO-HAYUHbIE METO/Ibl TTO3HAHUS — HAOJII0ICHUE, U3MEPEHUE, MOJICIUPOBAHME,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

CJIeI0OBaTh MpaBUJIaM TIOJIb30BAHUS XUMHUYECKOM MOCynod u J1abopaTopHBIM
o0Opy/lIOBaHMEM, a TaKXke IMpaBUjiaM OOpalleHUus C BEIIeCTBAMHU B COOTBETCTBUU
C UHCTPYKIMSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJIYYEHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJAA M KHUCJIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OMPENECIEHHON MACCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
IPOBOAUTh XMMUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M
KHUCJIOT C TIOMOIIbIO0 UHIUKATOPOB (J1TakMycC, heHondTaaenH, METUIIOPAHX U IPYTHE).

K xoniy oOyuenust B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JTOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTD Y 00YUAIOIMINXCS YMCHUM:

PaCKpBIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCJICHUSA, XMUMHUYECKas pPEeakiusi, XUMHUUYeCcKas
CBSI3b, TEIUIOBOM A((PeKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, AJIEKTPOJIHUTHI,
HEIJICKTPOJIMTHI, DJICKTPOJIUTHYECKAS JUCCOIMAIMS, PEaKIMd HWOHHOTO OOMeHa,
KaTaau3aTop, XUMHYECKOe paBHOBecHe, oOpaTHMble M HeOoOpaTUMBbIE peaKIluw,
OKUCJIMTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEH, OKUCICHUE
U BOCCTaHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTb, XMMHUYECKass CBs3b (KOBaJICHTHAs,
WOHHAs, METAJINYECKasi), KPUCTAIIINUECKAsl PEIIETKa, KOPPO3Us METAJJIOB, CILUIABHI,
CKOPOCTh XHUMHMYECKOW PpEAKIMU, TMpeAeapbHO aonyctuMas KoHueHtpauus [IJIK
BEIIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN U MPUMEHATHITH
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUII;

WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY HJisi COCTaBJIeHHUS (OpMYN BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

ONpEeAEHsATh BAJECHTHOCTb M CTENEHb OKHCICHUS XHUMHUYECKUX DSJIEMEHTOB
B COCAMHEHMUSAX PA3JIMYHOIO COCTAaBa, NPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCAMHEHHWH MO (opMyinaMm, BHJ XUMHYECKOW CBS3U (KOBAJICHTHAs, WOHHAs,
METAJUIMYECKasi) B HEOPraHUYECKUX COCIMHEHUSX, 3apsA]l HOHA MO0 XHMHUYECKOU
dbopmyIe, xapakTep Cpenbl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COCIUHCHHM, THII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbIci  [lepuoguueckoro  3akona J[.MI. MenaeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHUMAHHE: OMKUCHIBATh U XapaKTEpPU30BaTh TAOIUYHYIO (hopMy
[leppuonnyeckord CHCTEMBI XMMHYECKHX JJIEMEHTOB: pa3indaTh IOHATUS «TJIABHAs
noarpynmna (A-rpynmna)» u «nodounas noxarpynna (b-rpynmna)», manble U OoJblIne
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MEePUO/Ibl, COOTHOCUTHh 0003HAUYECHUS, KOTOPhIE MMEIOTCS B MEPUOJAMYECKON Tabiuile,
C UHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUUYECKUX 3JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO AJIEKTPOHOB U PACHpeeICHUE UX MO AJEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB M UX COCIMHCHU N
B IIpe/ieyiax MajbIX IEPUOIOB U TJIABHBIX MOJATPYIII ¢ YIETOM CTPOSHUS UX aTOMOB;
KJIaccuPuIUpoBaTh ~ XMMHYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBYy YYaCTBYIOIIMX B PEaKIMU BEIICCTB,
10 TerI0BOMY 3 (PEKTyY, 0 UBMEHEHUIO CTENEHENH OKUCICHUSI XUMUUECKUX FJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIME U CHEIU(DUUECKUEe XUMUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOJTBEPIK/As OMMUCAHUE MPUMEPAMHU MOJICKYJISPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKITHI;

COCTaBJISITh YPaBHEHUS SJIEKTPOJUTHYECKON IUCCOIMAIIUUA KHUCIOT, MIEJIouYed H
COJICH, TOJHBIE M COKpalI€¢HHBIE YpPaBHEHUS pEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBS3U MEXY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITUN MTOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
NPOTEKAaHUSI XUMUYECKUX MTPEBPALLIEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChbl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (opMyJie COeAMHEHHs, MACCOBYIO OO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pEeaKlny;

coONI0aTh TpaBWiIa TMOJb30BAHUS XHUMHUYECKOW TMOCyIOoM W JabopaTOpHBIM
o0opyZoBaHMEM, a Takke mpaBwia oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHUIO
¥ COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa M YTJIEKHCIIOTO ra3a);

OPOBOJIUTh pPEAKLMH, MOATBEPXKAAIONIME KAYECTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATh OMBITHBIM IMYTEM XJIOPUA-, OpOMUI-, MOAUI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS 1 MOHBI M3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEPALIN MBICIIUTEIbHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, OOOOLIEHHWE, CUCTEMAaTU3allUI0, BBISIBICHUE NPUYMHHO-CIEACTBEHHBIX
CBSI3€M — I HM3YyYEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLHM, €CTECTBEHHO-
HAy4YHbIE METOJIbI TIO3HAHUS — HAOJIIOICHHE, H3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(pealibHbIN U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM Conepxanue oOy4eHUs
n/n 4acoB 00yyaromuxcs

yqe6H0r0 nmpeamMceTa

Pa3nen 1. IlepBonayajbHb

1€ XUMHNYCCKHEC ITIOHATUSA

11

XUMHUS — BaKHas
0071aCcThb
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIESITCIILHOCTH
YyeJ0BeKa

5

[Ipeamer xumuu. Ponb XMMuH B )KU3HU
YeJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u Bemectsa. ®u3nueckue cBOMCTBA
BEIIECTB. ArperaTHoe COCTOSTHUE
BemiecTB. [ToHsATHE 0 METOTaX TTO3HAHUS
B XUMUU. YUCTHIE BEIIECTBA U CMECH.
Cnioco0sI pa3ziesieHus CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMHUYECKOU MOCY/I0H,

C IpaBUJIaMHu PabOTHI B JIaOOpaTOpUU U
npueMaMu 0OpaIeHus ¢ 1a00paTOPHBIM
000pyTI0BaHHEM.

dusnyeckre CBOHCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAILJIOB

¥ HEMETAJUIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIAPHBAHUE,
JTUCTUIUISIUA, XpoMaTorpadust).

PackpbIiBaTh CMBICI N3y4aeMbIX OHSTHA.
PackpriBaTh poJIb XUMUU B IPUPOJIC U
’KU3HH YeJIOBEKaA, €€ CBSI3b C IPYTUMHU
HayKaMH.

Paznuuarh uncThie BelecTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOJIHBIE CMECH.
Paznuuars pusznueckre 1 XuMUIecKue
SIBJICHHSL.

CrnemoBaTh aJITOpUTMaM MCIIOJIH30BAHUS
AKCTIEPUMEHTATBHBIX METOJIOB —
HaOII0JICHUSI ¥ SKCIIEPUMEHTA.
Hab6mronaTh v onuchIBaTh OOBEKTHI

MIpY MPOBEJACHUHU JIEMOHCTpALIUi U
71a60paTOPHBIX OMBITOB IO U3YYCHHUIO
(bu3HYECKIX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aesIeHus] CMECEU BEIIECTB.
[IpoBOANTE XUMHYECKUM SKCIIEPUMEHT
MIpU pa3JejeHnu cMecel (Ha mpumepe
OUYMCTKH MOBAPEHHOMN COJIN) B XOJI€
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JlabopamopHvie onvimoi.:

N3yuenue u onucanue Gu3N4eCKux
CBOICTB 00pa31l0B HEOPraHUYECKUX
BELIECTB.

N3yyenue crocoOoB pa3eiaeHus: cMeceit
(C MOMOIIbIO MarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. TIpaBuna paGoTsl B 1abopaTopuu U
npuéMbl 0OpalieHus ¢ 1adb0paTopHbBIM
000pyTI0BaHUEM.

Ne 2. Paznienenue cmeceit (Ha mpumMepe
OUYMCTKH MOBAPEHHOM COJIN)

pakTU4YecKoil padotel Ne 2.

CreroBaTh NMpaBuIaM MOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1ab0paTOpHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpallleHHs ¢ XMMUYECKMMU BEIIECTBAMU
B COOTBETCTBUH C UHCTPYKLIHEH

IIPU BBITTOJTHEHUHY PAKTUYECKOM

paboTel No 1.

BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHpopMaIKIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHUH

1.2.

BemiectBa n
XUMHYECKHUE

peakmuu

15

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
aremMeHTOB. [IpocTbie U cloKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas hpopmysa. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 1015 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OnpenensiTe TPU3HAKH XUMUYECKHUX
peakuuii, ycIOBUS UX MPOTEKAHMUS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUX SIBIICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccudummpoBaTs Xumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyomux U 00pa3yomuXxcs
BEIIIECTB).

CocTaBisaTh hOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEIEIISTh
BaJICHTHOCTH 110 (hOpMYyJIaM BEIIECTB.
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KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocCBsI3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COEMHEHUM.

OU3NYECKUE U XUMUYECKUE SBJICHUS.
XuMUUecKas peakius U e€ Mpu3HaKHu.
3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMHUYECKHE YPAaBHECHUSI.
Knaccuduxaiys XuMUIeCKUX peakiui
(coenuHeHMs, pa3ioKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

duznueckue cBOKWCTBa 00pasIoB
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U
HEMETAaJIOB.

OO6pa31pl BEemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sABICHUS (TUIaBIEHUE BOCKA,
TasiHUE JIbJ1a, pACTUPAHUE caxapa

B CTYIIKE, KATICHUE U KOHJICHCALIHS
BOJIbI).

XUMHUYECKHUE SIBJICHUS (TOPEHHE CBEUH,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COJbI WIIN MeJIa

C COJITHOW KHUCJIOTOM).

HaGnronenue npu3HakoB IpOTEKaHUs

PaccraBnsaTe K03 hunueHThI

B YPABHEHUSAX XUMHUECKUX PEAKITUH.
Ha6mtonats 1 onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[IpoBOoANTE BEIYUCIICHUS 110 (hOpMYIaM
XUMHUYECKUX COCTMHECHUN U YpaBHEHUSAM
XUMUYECKUX PEaAKITUH.

[IpuMeHsITh €CTECTBEHHO- HAYYHBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
HaO0JII0/ICHHE, MOJICTPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaliu
MBICIIUTEIBHON J1EATETbHOCTH
(cpaBHEeHUE, KJIacCUpUKAITUSA)
BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
U YCTHBIE OTBETHI C ONOPOU

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
HCTI0JIb30BATh N3YUYCHHBIA TOHSITUMHBIN
anmnapar Kypca XMMuu
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XUMHYECKUX peakui (pa3ioKeHue
caxapa, B3aMMOJIEHCTBHE CEPHOI
KHUCJIOTHI C XJIOPUJOM Oapusi, MOTyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IIPW HarpeBaHUH, B3aMMO/ICHCTBHE
xenesa ¢ pactBopoM costu Meu ().
OMBITHI, WIITIOCTPUPYIOIIHNE 3aKOH
COXpaHEHUS MaCChI.

JlabopamopHvie onvimbi:

Coznanue Mojiesneit MoJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa31ioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.

Ha6monenne ¢puszndeckux (TuiaBieHue
BOCKa, TasHUE JIb/Ia) U XUMUYECKUX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaGmronenre u onucanue mpu3HaKkoB
MPOTEKAHUS XUMUUECKUX PeaKIIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCCHhI
BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIECTB, MACChI M KOJINYECTBA BEIIECTBA;
MacCOBOM JIOJIM XUMHYECKOTO SJIEMEHTA
1o ¢opmyJie COeTUHEHHUSI;
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I10 YpaBHCHUSAM XUMHNYCCKHX peaKum?I:
KOJIN4YCCTBA, MAacCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MacCCE
PE€arcHTOB WK ITPOAYKTOB PCAKIINU

Uroro no pazaeny 20
Pa3nen 2. BaxkHeliliMe npeacTaBuTe 1M HEOPraHNYECKUX BelleCTB
2.1 | Bo3nyx. Kucnopon. 6 Bo3nyx — cmech razos. CoctaB Bo3ayxa. | Mcnonb30BaTh XUMUYECKYIO CUMBOJIUKY

Ilousarue
00 oxcugax

Kucnopos — anemeHT u npoctoe
BenecTBo. Haxoxxienue kuciopoa

B IpUpOJIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenune kuciopoaa. Criocoob
TIOJTyYSHUSI KHCIIOPO/Ia B 1a00paTopuu U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoja B npupojie. O30H —
AJUTOTpOIHAS MOAU(PUKALIUS KUCIOPOIa.
TennoBoit 3¢ PekT XUMUIECKON peaKInu,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

¥ SHAOTEPMUYECKHE peakiuu. Tormmugo:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJIEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIieHre 030HOBOI'O CJIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpezienieHne coiep Kkanus
KHCJIOPOJa B BO3YXE

[Tonmyuenue, coOupanue, pacrio3HaBaHUE

JUTSL COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPABHEHUN XUMUYCCKUX
PEaKIHii ¢ y4acTHEM KUCIIOPO/Ia.
XapakTepu30BaTh (OIHUCHIBATh) COCTAB
BO371yXa, (U3UICCKUE U XUMHUCCKHEC
CBOICTBA KHCIIOPO/Ia, CIIOCOOBI €T0
TIOJTyYeHUSI, IPUMEHEHHE 1 3HAYCHHE

B IIPUPO/IE U JKU3HH YEIIOBEKA.
CpaBHHMBaTh PEAKIINN TOPCHUS U
MEJICHHOTO OKUCJICHHSI.

OOBSICHATH CYITHOCTH 9KOJIOTHYECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
WCIIOJIb30BAaHUU XUMUYECKOH MOCY b U
000py/I0BaHMS, a TAKXKE MPaBUIIaM
oOpalieHus C TOPIOYUMH BEIIECTBAMH.
[TmarmpoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,
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U U3y4YE€HUE CBOMCTB KUCIOPOLA.
HaGnronenue B3aumMo1eiCTBHSI BELIECTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUS TOPESHUS
(moxkapa).

JlabopamopHnuiii onvim:

O3zHakomiieHHe ¢ 00pa3iamMu OKCHUIOB U
OMMCAHKHE UX CBOMCTB.

Ilpakxmuueckas paboma:

Ne 3. Tlonyuenue u coOupanue
KHUCIIOpO/ia, U3yYEHHUE €T0 CBOMCTB.
Bviuucnenus:

MOJIEKYJISIPHOM Macchl KHUCIOpoAa U
030HAa Ha OCHOBAaHUM aTOMHOM Macchl
XUMHUYECKOTO 3JIEMEHTA;

KOJINYECTBA, MAaCChl BEIIECTBA

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUN

IPOBOJUTH HAOIIOAEHUS, IENATh BHIBOIbI
IO pe3yJIbTaTaM HKCIIEPUMEHTA

IIPU IPOBEJICHUH JIAOOPATOPHBIX OMBITOB
U IPAKTUYECKOUN paboTBhI.

Bbranciars KoIMuecTBO BEIECTBA,
00bEM raza o ¢popmysam.

YyacTBOBaTh B COBMECTHOM padboTe

B IpyIIIE.

BricTpanBaTh pa3BEpHyThIe MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha nHpopMaIKIo U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PUAJIOB, FPAMOTHO
MCII0JIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bopopoa. [lonsitue
0 KHCJIOTaX U COJIIX

Bogopon — aneMeHT u nmpocTtoe
BelecTBo. HaxoxneHue Bogopo/ia

B IpUpoJie, PU3NIECKUE U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotel u comnm.
MonspHbiii 00bEM ra30B. Pacu€Ter

0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT U3y4aeMbIX TOHATUNA
Y IPUMEHATH 3TU NOHATUS NPU OIUCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu30oBaTh (ONUCHIBATH)
bu3nUecKre 1 XUMUYECKHIE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHUE.

Cobupath npubOp AJIsI MOTYUEHUS
BOJIOPO/JA.

Hcrnonp30BaTh XUMHYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPO/IA.
B3aumopelictBrue BOgopo1a ¢ OKCUIOM
menu (II).

JlabopamopHuviii onvim:
BzaumopeincTBre KUCIOT ¢ METaIaMU.
lIpakxmuueckas paboma:.

Ne 4. Tlonyuenue u cobupanue Bo0po/a,
U3y4YECHHUE €0 CBOUCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WJIH 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHHI
ra3oB

JUTSL COCTaBIIEHUS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUICCKHUX
PEAKLMH C Yy4aCTUEM BOJOPOJIA.
BBIMUCIIATE MOJIIPHYIO MAacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBA, 00BHEM rasa,
Maccy BeIIeCTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJTNYECTBA,
00BEMa, MacChI BEIIECTBA TI0 H3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBaTh nmpaBuiIaM 0e30macHON
paboThl B TabopaTopuu Mpu
UCIIOJIb30BAaHUM XUMHUYECKOM MOCY bl 1
000pyZOBaHMs, a TAKXKE MPaBUIIAM
oOpalleHus C TOPIOYUMH BEIIeCTBAMHU

B OBITY.

[TmannpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIOACHUS, JIEIATh BBIBOIBI
M0 pe3yibTaTaM IKCIEPUMEHTA.

VYyacTBOBaTH B COBMECTHOM paboTe
B T'PYIIIIe

2.3

Bopa. PacTBopesl.
Iloasgarue
00 OCHOBAHUSIX

dusnueckue cBorcTBa BOAbl. Boma kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI
Y IIPUMEHSTH 3TH MMOHTHUS [P ONMUCAHUN
CBOWCTB BEIIECTB U UX PEBPALLICHUN.
XapakTepu3oBath (pU3nUECcKue u
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PacTtBopsl. Posib pacTBOpOB B ipupoae U
B JKM3HHU 4esioBeKa. KpyroBopot Bojibl
B [IpUpOJIE. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OXpaHa U OYKUCTKA NPUPOIHBIX BOJI.

HaceiiieHHbie 1 HEeHACHIIICHHBIS
pactBOpbl. PaCTBOPUMOCTD BENIECTB
B BOJie. MaccoBasi 10J1s1 BelleCTBa

B pacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BEIECTB € pa3IMuHON
PacTBOPUMOCTBHIO.

BzaunmoericTBue BO/IbI C METAJLIAMH
(HaTpUEM M KaJIbITUEM ).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI0Y€H C TOMONIBIO MHIMKATOPOB.
JlabopamopHvie onvimwl
UccinenoBanme 0COOEHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IMYHOMN
PacTBOPUMOCTBHIO.

[IpuroroBiieHrE pacCTBOPOB

C ONpeaeIEHHON MacCOBOU JOJIEH
pacTBOPEHHOI'O BEIIECTBA.
Ilpaxmuueckas paboma

No 5. TlpuroTtoBiieHue pacTBOPOB

C onpeAeIEHHON MacCOBOU JOJIEH
pacTBOPEHHOI'O BEIIECTBA.

XUMHYECKUE CBOWCTBA BOJBI, €€ POJIb KaK
pacTBOPHUTENS B IPUPOTHBIX TPOIECCAX.
CocTaBisaTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C yYaCTUEM BOJBI.

OOBSICHATB CYITHOCTH KOJIOTHYECKUX
po0JIeM, CBA3aHHBIX C 3arpsS3HEHUEM
MPUPOTHBIX BOJI, CIIOCOOBI OYMCTKH BO/TBI
OT TIPUMECEH, MEPHI TIO OXPaHE BOJ

OT 3arpsi3HCHUSL.

[T1aHMpOBATH U OCYIICCTRIISTH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaM 6e€30macHON
paboTHI B 1aOOpaTOpUH MPpHU
UCIOJIb30BaHUU XUMUYECKOH MOCY bl U
000pyI0BaHUAI.

[TpoBOIUTE BHIYUCIICHUS C TIPUMEHEHHEM
TIOHSITHS «MacCOBas JIOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3zBEpHYThIC MICHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha MH(popMaLHIO U3 yYeOHUKA U
CIPaBOYHBIX MaTEpUAJIOB, TPAMOTHO
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Bviuucnenusa:
C UCIIOJIL30BAHUEM MMOHATHUSA «MaCCOBas
JIOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATh U3YYECHHBIN IOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCChI
HEOPraHWYECKUX
COEJIMHEHNH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Oxcunpl. Knaccudukanus
OKCHUJIOB: COJIe00pa3yroiiue (OCHOBHBIE,
KHUCIIOTHBIE, aM(oTepHbIE) U
Hecoseoopasyromue. Homenknartypa
okcuoB. du3nueckne U XUMUYECKHE

cBoMcTBa OKCUOB. [lomyueHne oKCuIoB.
OcHoBanus. Knaccudukanust o0CHOBaHUIA:

1IEJI0YM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanui. ®usznueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tosmyuyenue ocHOBaHUI.

Kucnotel. Knaccudukaius KucioT.
Homenxkiarypa kucnor. ®uzndeckue

A XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue KucCior.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
conei. [lonydyenue comne.
['eneTnueckast CBsI3b MEXK]y KIIaCCaMH
HEOPraHWYECKUX COCTMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBaTts nuzydaemsbie
BEIIIECTBA 10 COCTaBy M CBOMCTBAM.
CocTtaBnsaTh GOpPMYIIBI OKCHUIOB, KUCIOT,
OCHOBaHMIA, COJICH 1 Ha3bIBATh UX

10 MEKTyHApPOTHOW HOMEHKJIIAType.
[Tporao3upoBaTh CBOCTBA BEIIECTB

Ha OCHOBE OOIINX XUMHUYECKUX CBOIMCTB
W3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKIii, HIUTFOCTPUPYIOIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYEHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aHMOCBSI3b MEKIY HUMH.
[Tpou3BoAUTH BEIYUCIIEHUS

[0 YPaBHEHUSM XUMUYECKUX PEaKIIHil.
[TnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHYECKHE
9KCHEPUMEHTBI, TPOBOJUTH HAOTIOICHUS,
JIeN1aTh BBIBOJBI IO pe3ysibTaTaM
HKCIEPUMEHTA NP MPOBEICHUH
71a00paTOPHBIX OMBITOB M MPAKTHUECKUX
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OO6pa31bpl HeOpraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHL, WIUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOIIBIO HHINKATOPOB.
N3ydeHne B3auMOJEHCTBUS KUCIIOT

C METaJUIAMH, PEAKLIUNA HEUTpaTU3allnH.
B3aumopericreue pacTBopa CEpHON
KucnoThl ¢ okcuaoM meau (I1).
[TonyueHne HepacCTBOPUMBIX OCHOBAHHUI.
BeiTecHeHUE OHOTO METAIIIA IPYTUM
U3 pacTBOpa COJIH.

lIpaxmuueckasa paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BajkHelnie KJi1acchl
HEOPraHMYECKUX COCTUHEHUI.
Buviuucnenusa:

10 YPABHEHUSIM XUMUYECKON PEAKLIN:
KOJINYECTBA BEIIEeCTBA, 00bEMa, MaCChI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHToB Wiu
IPOJYKTOB pEAKLNN

pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboTel B 1abopaTopuu

IIPU UCIIOJIB30BAHUN XUMHYECKON
NOCYZbl U 000PYI0BaHHUS.
BricTpauBaTh pa3BEpHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMaIHIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
MCII0JIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazaeny:
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Pasnen 3. Ilepnoanyecknii 3akoH u [lepuoanyeckasi cucremMa xumuyeckux 31emMenToB Jl. U. Mennesneea. Ctpoenue
aTOMOB. XUMHYECKas CBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIMU

3.1 | [lepuoanyeckwuii
3aKOH U
ITepnoanueckas
cucremMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. . Menaeneena.

7

[TepBble MONMBITKY KJIaCCU(DUKAIIAU
XUMHUYECKUX JIEMEHTOB. [ToHsaTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(HIeI0YHBIC U IEI0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMdoTepHbIe OKCUJIBI U THAPOKCHIBI.
[Tepnonunueckuii 3axoH. [lepuognueckas
CHCTEMa XMMHYECKHX JIEMEHTOB

J.1. Menneneesa. Kopotkonepuoanas u
JUTMHHOTIEPHOIHAS (DOPMBI
[Teproanyeckoil CUCTEMbI XUMUYECKHX
anemenToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICTT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEproaa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oronel. DnekTponbl. CTpoeHue
AJIICKTPOHHBIX 000JI0UEK aTOMOB IIEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOTr0 JIEMEHTA

IO €ro NoJIOXKEHMIO B [lepuoanueckon
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpbIBaTh CMBICI IEPUOTAYECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOTHIIBI
«llepuognueckas cucrema XUMUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBarh CTpOEHUE aTOMA,
YHEPreTUYECKUX YPOBHEMN U MOJYPOBHEM
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii 1 3J1eKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH U3UUECKUI CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUUYECKHUE FJIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHU
Y UX COEIMHEHUS 10 TOJIOKEHUIO

B [lepnoanueckoii cucreme

J.1. Menneneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B N3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B ITpEeJIeNIax MaJbIX EPHUOJIOB U IIIaBHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XHUMHUYECKUX AJIIEMEHTOB,
METAUTMYECKUX U HEMETAJTNYECKUX
CBOWCTB IO TpyNIiaM 1 NEPUOJAM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronnyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJIs1 Pa3BUTHSI HAYKU U
npakTuku. .M. Mennenees — y4€HbIi u
rpaXKJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCH 1A ITMHKA

C pacTBOpaMU KHUCJIOT U IIEJIOYECH.
MoenupoBaHue CTPOSHUSI MOJICKYJT
IIPYA IOMOIIA PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX ¥ CTPYKTYPHBIX POpMYI.
Ta6muma «Ileproauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHhvie onvimol
O3HakoMJIeHHE ¢ 00pa3llaMu METAIOB U
HEMETAIIOB

VYyacTBOBaTH B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpauBaTh pa3BEpHYTHIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOpPMaLIKIO U3 yueOHUKA U APYTUX
MCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XUMHUUECKAS CBA3b.
OKUCIIUTEINBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBsi3b. KoBaneHTHas
(momnsipHas ¥ HEMOJIAPHASI) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUYECKHUX
anemeHTOB. oHHas cBs3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTAHOBHTEIbHBIE peakinu. [Ipoiieccrl

PackpbIBaTh CMBICIT U3y4aeMBbIX ITIOHATUH.
OnpenensTe BUA XUMUYECKOU CBSI3U

B COCIMHCHUH.

MoaennpoBats CTPOEHUE MOJIEKYIT

IIPY [IOMOILIA PUCYHKOB, MOJEJEH,
ANEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS U BOCCTAHOBJICHHS.
OkucnuTeny 1 BOCCTAaHOBUTENH.
XUMHYECKUN IKCTIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOACHCTBUEC
TUJPOKCHIA LIMHKA C PACTBOPAMU KHCIIOT
Y LIETI0YEH, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX PUMEPBI
OKHUCJIUTEILHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTMHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUS, COSTUHEHUS)

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIUKY
JJIsl COCTaBIeHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpenensTh CTeNeHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 10 popMysaM 1
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCIMHEHUH T10 CTENEHU OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTAHOBHTEIIb. PaccTaBisaTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIii METO0M DJIEKTPOHHOTO
OasaHca.

HaGmonath XuMUYECKHE OTBITHI

IO IJIaHY, aHAJIN3UPOBATh U JI€JIaTh
BBIBOJIBL.

HUcnonw3zoBate UKT mig cozmanns
MO/IeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJI0B T10 TEME.

BricTpanBaTh pa3BEPHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI Ha
uH(bOpMAINIO U3 YIeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHeTa

Hroro no pazngeny 15
PesepBHOE Bpemst 3
OBUIEE YMCJIO HACOB 68
I10 ITPOI'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zenoB U TeM
y4eOHOr o rpeaMeTa

KomnnuectBo
YacoB

Coneprxanue oOyueHus

OcCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

Paspnen 1. BeuiecTBo 1 XUMHYECKHE PEaAKINH

11

IToBTOpEHUE N
yray0OJieHre 3HaHU!
OCHOBHBIX pa3/IeJioB
Kypca 8 kiacca

5

[lepnonnueckuii 3axoH. [lepuoguueckas
CHUCTEMAa XUMHYECKUX JIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KalbLUs U UX
COEJIMHEHUN B COOTBETCTBUU

C TIOJIO)KEHUEM DJIEMEHTOB

B [leprnoanueckoit cucreme U CTpOCHUEM
UX aTOMOB.

CrpoeHue BenecTBa: BUIbl XUMHUECKOMN
CBsI3U. THIIBI KPUCTATUIMYECKUX
pEETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3H.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHWYECKUX BEIECTB. XUMHUUYECKUE
CBOMCTBA BELIECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COEIMHEHUI, TCHETUYECKAs CBA3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30oBaTh XUMUYECKHE JIIEMEHTbI
MIEPBBIX TPEX MEPUOJIOB, KAUA U KaJbLIH
0 UX MoJiokeHuto B [lepuoanueckont
cucteme /1. 1. Mennaeneena.
KinaccudunmupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3yUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIuu.

OnpenensTe BUI XUMUYECKOH CBS3HU U
THUN KPUCTALIMYECKOU PEIIETKU
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCMMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEpHYTHIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMalnio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPHUAJIOB, FPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O03HAKOMJICHUE C MOAEISAMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaJJIOB
U HeMeTaJIoB (Tpaduta u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHS)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
armapar Kypca XuMuu

1.2

OCHOBHBbIE
3aKOHOMEPHOCTH
XUMHYECKUX

peakuun

Knaccudukanus XuMuuecKux peaxkiun
10 Pa3IMYHbIM MIPU3HAKAM (T10 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIOBOMY 3 (DexTy,

110 UBMEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHIOTEPMHUYECKHE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHHSI.
[TonsiTHE O CKOPOCTH XUMUYECKOU
peakiuu. [Torstue 06 06paTUMBIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX
peakuusax. [lonarue o karanuse.
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
@aKTOpBHI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PAaBHOBECHS.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
Y TIPUMECHSITh OTH IOHSATHUS TTPU OMTUCAHUHT
CBOMCTB BEIICCTB U UX MPEBPAIICHHIA.
KnaccudumnupoBaTh XMMHUYECKUE
PCaKIUH 0 Pa3IMYHBIM HPU3HAKAM.
YcranaBiIuBaTh 3aBUCHMOCTB CKOPOCTH
XUMHUYECKOU PeaKIuy OT Pa3IuIHBIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOXKHOCTH
MPOTEKAHMS XUMUYECKUX ITPEeBpaIieHUN
B Pa3JIMYHBIX YCIOBUSX.

OnpeaensTe OKUCIUTENb U
BoccTaHoBuTesb B OBP.

CocTaBlATh YICKTPOHHBIN OaaHC
pEeaKIIH.

[Tpou3BOINUTH BHIUUCICHHS

10 XUMHUYECKHM YPaBHCHUSIM.
VYyacTBOBaThH B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC MHCHMEHHBIC
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peakuuu, 3JIeKTPOHHBIN OaslaHC
OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOMN
peakiuu. CocTaBieHUE ypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuil ¢ UCIOJIb30BaHUEM METO]1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHUCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE TPUMEPHI
OKHCITUTETFHO-BOCCTAHOBUTEILHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUSA, COCTUHEHUS ).
Buiyucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
pEeareHTOB WU IPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIIH

Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YYCHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

1.3

DNEeKTpoNuTHYECKas
JIUCCOIIMAITHSI.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKOMN
JTUCCOLUALINN. DIEKTPOIUTHI U
HEANEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMU BEIIECTB

C Pa3JIMYHBIMU BUAAMU XUMUYECKON
cBs3u. Crenens quccounanu. CuiabHbIe
U C1a0bIe DJIEKTPOJIUTHI.

Peakuun nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBICT H3y4aeMbIX OHSATH,
a TaKXXE€ CMBICII TEOPUHU
AIEKTPOJIUTHUUYECKOU JUCCOLHUALNH.
OOBSICHATH MPUYNHBI
AJIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUS TUCCOLUALIAN
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IPOTEKAHUS pPEeaKIMil HOHHOTO OOMEHa,
MOJTHBIE U COKPAIIEHHBIC HOHHBIE
ypaBHEHUSA peakiuid. CBONCTBA KUCTIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 PIEKTPOTUTUUECKOM
nucconuanuy. KauecTBeHHbIE peakiuu
Ha UoHbIL. [[OHSITHE O TUIPONU3E COJIEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOAHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JACCOLIMAIIUM KUCIIOT, 1IeJI0Yen

Y coJieil (BO3MOXHO UCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

OnbIThl, WUTIOCTPUPYIOIIUE HPHU3HAKU
POTEKAHUs peaKIMii HOHHOTO OOMeHa
(oOpa3oBaHMe OcajKa, BBIJCICHHUE ra3a,
oOpa3oBaHHE BOJIbI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILIECTB C MOMOILBIO KAUECTBEHHBIX
pEaKiui Ha UOHBI.

JlabopamopHhuiii onvim:

W3yueHne npu3HaKOB MPOTEKAHUS
peaKIuu HOHHOTO 0OMEHA B pacTBOpax
AIIEKTPOUTOB (C 00pa30BaHUEM OCAJIKA,

BBIJICJICHHEM Ta3a, 00pa30BaHUEM BO/IbI).

Ilpakmuueckasa paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpaniEHHbIC HOHHBIC YPABHEHUS
XUMHUYECKUX PEAKIIUi HOHHOTO 0OMEHa,
KpaTKUEe MOHHBIE YPaBHEHUS MPOCTHIX
pPEaKLMI TUAPOIIA3a COJIEH.
XapakTepu3oBaTh O0IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IIEKTPOIUTUIECKOM
JIACCOIMALINN; TIOJITBEPKAATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PetiaTte s3KCrieprUMEHTANIBHBIE 33]1a41

110 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIEPUMEHTA ITPU IPOBEAECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiamMm 0€30MacHON
paboThI B TabopaTopuu Mpu
MCII0JIb30BAHUU XUMHUYECKOM MOCYABI U
000py10BaHUS.

[IpoBOANTH BBIUKCIECHHUS 10 XUMHUECKUM
YPaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOM padboTe

37




Ne 1. Pemienue skcriepuMeHTalbHbIX
3aJ1a4 110 TeME.

Buviuucnenua:
110 YPABHEHUSIM XUMHUYECKUX PEaKINi

B [Iape WM TPYMIIE.
BeicTpanBaTh pa3BEpHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB MH(OPMAIIH, B TOM YUCIIE
HNurepuera

Hroro no pazngeny

17

Pa3ges 2. HemeTasliibl ¥ X COeAUHECHUSA

2.1 | OOmas 4
XapakTepUCTUKA
XUMHYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
I'anorensr

OO6m1as XxapakTepUCTHKA raJIOT€HOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crpoenue u pusznueckue CBONCTBA
MPOCTHIX BEUIECTB — IaJIOT€HOB.
XUMHYECKHE CBOKMCTBA HA IPUMEPE
xJiopa (B3aUMOJICHCTBUE C METAIIJIAMU,
HEMeTalJIaMH1, [IEJI0YaMHu ).
XnopoBogopos. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npumMeHeHue. Jlerctrue xiuopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxxuenmue XJI0puibl 1 UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpakarImue GU3NIECKUE U
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
cOoeIMHEHU (BO3MOXKHO UCIIOIb30BAHUE

OOBSCHATH O0ITE 3aKOHOMEPHOCTHU

B UBMEHEHUU CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B MpeJienax MaabixX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[lepuoanveckoit cUCTEMbl XUMHUUECKUX
AJIIEMEHTOB C YYETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMeEpe XJIopa) U
CJIOHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHHE U 3HAUYCHHE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIISITh

HA TIPAKTUKE XUMUIECKUE
HKCIEPUMEHTBI, MPOBOAUTH HAOIIOACHUS,
JIeaTh BBIBOJBI IO PE3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakomIIeHHE ¢ 00pa3LaMu XJI0pUI0B
(raJoreHUI0B).

JlabopamopHhuwiii onvim:

N3ydyeHne CBOWCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-UOHBI.

IIpaxmuueckasa paboma

Ne 2: Tlonyuenue CoJITHOM KUCIIOTHI,
M3y4YEHUE €€ CBOWCTB.

Boviuucnenus:

[0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JIaH B U30bITKE

HKCIIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0e30MacHOM
paboThl B TabopaTopuu

P UCTIOJIb30BAHUHN XUMHUYECKOM
NOCY/Ibl U 000PYI0BAHUS.

BricTpanBaTh pa3BEpHyThIe MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha nH(popMaIKIo U3 yueOHUKa U
CIPAaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XUuMHU

2.2

OO0mas
XapaKTepUCTUKa
XUMHYECKUX
DJIEMEHTOB
VIA-rpynnsi. Cepa
U €€ coeIMHEHUA

OO6m1ast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHHUS.

Crtpoenue u pusndeckue CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBonopo, cTpoeHne, GU3NIECKUE U
XUMHUYECKHE CBOKCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

Cepnas xucnorta, Gu3uv4ecKue u
XUMHUYECKHE CBOMCTBA (0OIIHE KaK

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHHH CBONCTB JIEMEHTOB
VIA-rpynmnbl ¥ uX COETMHEHUN C YUETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHNI
(cepoBOI0pOA, OKCUIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE
B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe HaMUKE CyIb(aT-NOHOB
B pacTBOpE.

OOBSACHITH CYITHOCTh KOJIOTHYECKUX
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IIPEACTABUTENS KJIacca KACIOT U
cnenupuyeckre). XuMHUECKHE PEAKIUH,
JIeXkKaIlUe B OCHOBE IIPOMBIIILIEHHOTO
croco0a NMoJy4eHHsI CEpHOM KUCITIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peakilus Ha Cyib(haT-uoH.
Haxoxnenue cepsl 1 €€ COEqUHEHN I

B IpUpoOie. XUMUUYECKOE 3arpsi3HEHNE
OKpYXaroUIel cpeibl COCTUHEHUSIMU
cepbl (KUCTIOTHBIE TOXK U, 3arpsi3HEHUE
BO3/lyXa U BOAOEMOB), CIOCOOBI €T0
peAOTBPAICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakoMmIleHHE ¢ 00pa3aMu cepbl U e€
COEIMHEHUSIMU (BO3MOKHO
UCII0JIb30BAHUE BUIEOMATEPUAIIOB).
Ha6monenne nporecca o0yriiuBaHus
caxapa noj JevCTBUEM
KOHIECHTPUPOBAHHOU CEPHOU KUCIIOTHI.
JlabopamopHvie onvimoi:

N3ydyeHne XMuMUYECKUX CBOWCTB
pa30aBIEeHHON CEPHOM KUCTIOTHI.
[IpoBeaeHne KaueCTBEHHOM peakuu Ha
cynb(aT-uoH U HAOIIOICHUE MPHU3HAKa
€€ MPOTEKAHUS

npo0JieM, CBA3aHHBIX C TepepadoTKON
COCUHEHUH CEPBI.

IInaHupoBaTh U OCYILIECTBIIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JieaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboThl B 1abopaTopuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U 000PYyI0BaHUS.
[Tpou3BOAUTH BBIYUCICHUS

M0 XUMUYECKUM YPAaBHEHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIIbI
(ITepponuecKyto CUCTEMY XUMHUUYECKUX
anemenToB JI. 1. Menneneesa, Tabauity
pacTBOPUMOCTHU KUCJIOT, OCHOBAHUH U
CoJIEH B BOJE, IEKTPOXUMUYECKHH P
HaIpsKEHU METAIIOB).

Hcnonp30BaTh IPHU BBIIOJIHEHUU
y4eOHBIX 3aJIaHUl U B TIPOIIECCe
MCCJIEI0BATEIbCKON JEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOr0 COJIEpkKaHUs, CIPAaBOYHbIE
MaTepuaibl, pecypcel IHTepHETa
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2.3

Oobmas
XapaKTEPUCTUKA
XUMHYECKHX
JJIEMEHTOB
VA-rpynnsl.

Azor, pochop u ux
COETMHEHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTePHBIE CTETICHU
OKHCJICHHSL.

A30T, pacpoCTpaHEeHHE B PUPO/IEL,
bu3nUecKre 1 XUMUICCKUE CBOWCTBA.
KpyroBoport azora B ipupoze.
AMMHaK, ero GU3NICCKUE U XUMUICCKUE
CBOICTBA, TIOJyYCHHUE U IPUMEHEHUE.
Conu aMMoOHUs, X PU3HUECKUE U
XHUMHYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUSI.

A3OTHas KUCIIOTA, €€ ToJTyYyeHue,
bu3nueckre 1 XUMUYECKHEe CBOMCTBA
(oOmMe Kak MmpeacTaBUTeNs Kiiacca
KHUCJIOT U CIIeIU(PUIECKUE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHuid. XUMHUYECKOe 3arps3HCHHE
OKPY’KAIOIIEN CPEbl COCTMHECHUSIMU
a3oTa (KUCJIOTHBIE TOXK]IH, 3aTPA3HEHUE
BO3/1yXa, TTOYBBI U BOJOEMOB).
docdop, ammoTponHbIe MOIUDUKAITTN
docdopa, hpu3nIecKre U XUMHUICCKHC
coiictBa. Okcun hochopa (V) u
dbocdopnas kuciora, GuznIECcKre 1

OOBsICHATH 0011IKE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB AJIEMEHTOB
VA-rpynnsl 1 uX COEAMHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHUSI, A30THOU
KUCJIOTBI, HUTPATOB, okcuna ocdopa (V)
u ¢ochopHoi kucnoThl, hocdarTon),
CTIOCOOBI MX TOTYYCHHsI, IPUMEHEHHE 1
3HAYCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
Omnpenenats HOHBI aMMOHUS U Pocdat-
HOHBI B PacTBOpE.

OOBIICHATH CYITHOCTH KOJIOTHUECKHUX
po0sieM, CBSI3aHHBIX C HAX0XKJICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[TmannpoBaTh U OCYIIECTBISATH

HA TIPAKTUKE XUMUYECKUE
HKCHEPUMEHTBI, IPOBOJUTH HAOIOICHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEICHUU
71a00paTOPHBIX OTIBITOB U MPAKTHYECKON
paboTHI.

CrnenoBath mpaBuiaM 0€30MaCHOMN
paboThl B 1ab0OpaTopun
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XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue GpocdaToB B KauecTBE
MUHEPAIBHBIX YI0OPECHHI.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

O3zHakomileHHE ¢ PU3MUECKUMU
cBoOMcTBamu a3zota, pocdopa

1 UX COEeIUHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE ¢ 00pa3iiaMu a30THBIX U
dbochopHbIX yI0OpeHHil.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3Y4YEHUE CBOWCTB aMMHaKa.
BzaumoneincTBue KOHUEHTPUPOBAHHOMU
A30THOM KHUCJIOTHI ¢ MEJIbIO (BO3MOXKHO
MCIIOJIb30BAHUE BUICOMATEPHUATIOB).
JlabopamopHvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMOHHUsI U ¢ochaT-uoH, U
M3yYCHHUE MPU3HAKOB UX MPOTECKAHMUS.
Ilpaxmuueckas paboma

Ne 3: [Tomyuenue aMmmuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIINi

P UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbl U 000PYyIOBAHUSL.
[Tpou3BOAUTH BHIYUCICHUS

110 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BBITOJTHEHUH
yueOHBIX 3a/IaHUN TEKCThl yUeOHUKA,
CIPaBOYHBIE MaTepUabl
(MepruoANYECKYI0 CUCTEMY XUMUYECKUX
anemenToB J[. . Menpeneena, Tabnuiry
PacTBOPUMOCTH KUCITIOT, OCHOBaHUHN U
coJiel B BOJIE, PJICKTPOXUMUYECKUN Psifl
HaIpsKEHU METAJIIOB)
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2.4

Oobmas
XapaKTepUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmsr.
Yraepon u
KPEMHHUM, U UX
COCIUHEHHUS

OO6mas xapakTepuCTHKA FIEMEHTOB
IVA-rpynnsl. OcoOeHHOCTH CTPOEHUS
ATOMOB, XapaKTEPHbIEC CTETICHU
OKHCJICHUSI.

Yrnepon, amnoTponHbie MOAUGUKAIINH,
pacrpoCTpaHEHUE B PUPOJE,
bu3UYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B IIPUPOJIE.

Oxkcuapl yraepojia, ux puznyeckue u
XUMHYECKHUE CBOMCTBA, JICMCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIyYEHUE U
PUMEHEHHE. JKOJOTHUECKNE
po0JIeMbl, CBA3aHHBIE C OKCHIOM
yriepona (1V), rumoresa rio6anbHOro
NOTEIUICHUS KJIINMAaTa, TapHUKOBBIN

¢ dexT.

VYroibHas KUCIIOTA U €€ COJU, UX
dbusnyueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBaHne kapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SMCTBE.
[lepBoHaYaNIbHBIE TOHATHUS

00 OpraHMYeCKUX BEIIeCTBAX KaK

0 COEJMHEHUSX yriepoaa (MeTaH, 3TaH,

OOBsICHATH 0011IKE 3aKOHOMEPHOCTHU

B U3MEHEHHMH CBOMCTB JIEMEHTOB
IVA-rpynmnsl 1 UX COETMHEHUH C yUETOM
CTPOEHHUSI UX ATOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA IPOCTHIX BEIIECTB
YTJIE€pOia U KPEMHUS U UX COEINHEHUI
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HAYEHHE B IIPUPOJIE U )KU3HU YEIIOBEKA.
OOBSICHATH MPUYUHHO-CIIC/ICTBEHHYIO
CBSI3b: CTPOEHHUE BEUIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yTIepoJa U KPEMHUS.
Omnpenenarb kKapOOHAT- U CUIMKAT-UOHBI
B pacTBOpeE.

OOBSACHATH CYITHOCTb IKOJIOTUYECKUX
po0sieM, CBS3aHHBIX C HAXO0KICHUEM
YIJIEKUCIIOrO ra3a B OKPYKaIOIIEH Cpeie.
[ToaTBepxaaTh 0OCOOEHHOCTH COCTaBa
OpPraHUYECKUX BEILECTB IIPUMEPAMHU
IPOCTBIX COEAMHEHUM (METaH, 3TaH,
3TWJIEH, alleTUJIEH, 3TAHOJI, [NIMLIEPYH,
YKCYCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COEUHEHNHN yTiIepoaa u
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STWIIEH, alleTUJIEH, 3TaHOJI, IJIULEPHH,
YKCyCHAasi KHUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
IPOJYKTHI UX NepepadoTku (OCH3UH),
UX POJIb B OBITY U IPOMBIILJIEHHOCTH.
[TonsiTHe 0 OMONOrMYECKH BaXKHBIX
BELIECTBAX: JKUpax, OeNKax, yrieBojaax —
U UX POJIU B KU3HU YEJIOBEKa.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnuii, ero pusnyeckue u
XUMHYECKHE CBOMCTBA, MOJYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KPEMHUS

B nipupoae. OO1ue mpeacTaBieHus

00 okcuje kpemuus (1V) u kpeMHHEBOI
KHCTIOTE.

Cunukarel, UX UCTIOIB30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUATIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eToH. [Ipobiiemsr 6e30macHOTO
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B TOBCEHEBHOM )KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIIETOK

OpPTaHMYECKUX BEIIECTB.

OnuceiBaTh poJib OCITKOB, KUPOB U
YTIEBOAOB B PYHKITMOHMUPOBAHUH YKHUBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY U TTPOMBITIUICHHOCTH.

[TpoBOIUTE BEIYUCIICHHUS 110 YPABHCHUAM
XUMHYCCKUX PEAKIIHH.

[T1aHMpOBATH U OCYIIICCTRIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
9KCIIEPUMEHTA TIPH MTPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBathb npaBuiiam 6€30MacHON
paboThI B TabopaTopuu

IIPY UCTIOJIb30BAHUHT XUMHYECKOM
MOCYJIbI U1 000PYyIOBaHUS.
Hcnonb30BaTh U BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yUeOHUKA,
CIPaBOYHBIE MaTEepUaJIbI
(ITeproandeckyro CUCTEMY XUMUYECKUX
sanemenToB /1. . MenpaeneeBa, Tabiauity
pPacTBOPUMOCTH KHCJTIOT, OCHOBaHUH U
COJIEN B BOJIE, DJIIEKTPOXUMHUUECKHM P
HaIpPSHKEHUH METAIIJIOB)
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anmasa, rpadurta, QyJiepeHa.
O3HaKOMIIEHHE C ITPOLIECCOM a1COPOLINH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPOUCTBOM
IIPOTHUBOTa3a.

O3HakoOMJIEHHE C IPOAYKIHEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuanbl: CUIMKaTHAS
IPOMBIIIJIEHHOCTB ).

Mopenu MoNeKyJI OpraHudeCKUX
BEILECTB.

JlabopamopHuwiii onvim:

[lonyyenue, coOupanue, pacrno3HaBaHUE
Y U3YUYEHHE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI
Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE IPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuueckue pabombpi:

Ne 4. Tlonydenue yriekucioro rasa,
M3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 no teMe «BaxHenre HeMeTaIbl
U UX COEHEHUS»

Buviuucnenua:

M0 YPaBHEHUSIM XUMUYECKUX peaKIuil

Hroro no pazaeny

25
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Pa3nen 3. MeTajuiibl ¥ X COCANMHECHUSA

3.1 | O0uue cBoiicTBa 4
METAJIOB

OO6u1as xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxeHus B [lepuognueckont cucreme
XUMUYECKUX JIEMEHTOB

J.1. MeHneneeBa U CTpOEHUSI ATOMOB.
Crpoenue MeTaiioB. Metamuyeckas
CBSI3b U METAJITNYECKast
KpUCTAJUINYECKas pEeIIETKA.
DIEKTPOXUMUYECKUH psIJl HATPSKEHU
MeTaioB. dU3nUeckue 1 XUuMHUUECKUe
cBoiicTBa MeTajutoB. OOIIIHE CIIOCOOBI
noytydeHus MetayuioB. [lousTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CnuiaBsl (cTalib, YyT'yH, JIOPATIOMUHUNA,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
POMBILIIIIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJLJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO HCIOJb30BaHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvlie onvimol:
O3HakoMJieHHE ¢ 00pa3liaMu METAJIOB U
CIUIABOB, UX (DU3NYECKUMU CBOWCTBAMU.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y IPUMEHATH ITU TOHSATHUS MIPU ONHCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUN.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBONCTB 2JIEMEHTOB-
METAJUIOB U UX COCIUHEHUH C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJLIOB,
oO1ue Pu3NUecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh 00IIHE CITIOCOObI
MOJTYYEHHUS METAJJIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAIIOB
OT KOPPO3HUH.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B 1abOpaTOpUH MpHU
MCII0JIb30BAHUU XUMHUYECKOM MOCYABI U
000pyI0BaHUAI.

[Ipon3BOUTH BEIYUCICHUS

10 YPaBHEHUSIM XUMHYECKUX PEaKIUH,
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
MPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WUJIU TPYIIIIE.

Hcrnonp30BaTh NpH BHITTOJTHEHUN
y4eOHbIX 3aJJaHUN TEKCThl yUeOHUKA,
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Buviuucnenus:

10 YPAaBHEHUSM XUMUUYECKUX PEAKIIUH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyro cUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabmauity
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU U
COJIEHN B BOJIE, DJIEKTPOXUMHUUECKUM P
HaIpsLDKEHUN METaJIOB)

3.2

Baxnuerimme
METAJIJIBI U UX
COEJIMHEHUS

16

[[lenounbIe METAILIBI: TTOJ0KEHUE

B [lepronnueckoil cucreMe XuMHUYECKUX
anemeHToB /(.M. MenaeneeBa, crpoeHue
MX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
DOU3NYECKHE U XUMHUUYECKHE CBOICTBA
(Ha mpumepe Hatpus U Kanusi). OKCUABI
Y TUJPOKCHUJIbI HATPUS U KA.
[IpuMeHeHue 1MIeTOYHBIX METAIIIIOB U UX
COEIMHEHUN.

[Ile1oyHO3EeMENbHBIE METAJIIIBI MAaTrHUM 1
KaJbLMU: MOJIO)KeHHE B [leprnognueckoi
CHCTEME XUMMHYECKHX JIEMEHTOB

J.1. MeHneneeBa, CTpOEHHE UX aTOMOB,
HaxoXJeHue B rpupoje. Pusnyeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxkHelme coefuHEeHUS
KaJIbIUs (OKCHJI, TUIPOKCHL, COJIH).
JKECTKOCTH BOJIBI M CITOCOOBI €&
YCTpaHEHHUSI.

AJTIOMUHUN : TOJT0XKEHUE

B [leproanueckoi cucteMe XUMHUYECKUX

OOBSACHATH 001IHE 3aKOHOMEPHOCTH

B UI3BMCHCHHUM CBOMCTB 3JIEMCHTOB-
METaJIJIOB U UX COEJIMHEHUM B TPYIINax

C y4€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB M UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJTyYEHUs, MPUMEHEHNE U 3HAUCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA.
VYcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIllECTBA — CBOMCTBA — MPUMECHEHUE —
Ha NMpUMEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBath ¢ HOMOIIBIO KQUECTBEHHBIX
peakIuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUs, ATFOMUHUSA, [IMHKa, xkene3a (1)
u xene3a (III), menu (II).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUJPOKCHUI0B AITFOMUHUS U
IIMHKA.

47




anemeHTOB /(.M. MenneneeBa, crpoeHne
aToMa, HaXOXKJICHUE B MPUPO/IE.
DOU3NYECKHUE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHJIa U TUIPOKCHUAA ATFOMUHUSL.
Keneso: nonoxenue B [lepuoanyeckoit
CUCTEME XUMHYECKHUX DJIEMEHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJeHue B npupojae. Pusnyeckue u
XUMHYECKHUE CBOMCTBA Kele3a. OKCHUIbI,
ruapokcuIel U conu xkenesa (1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
MCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpaniuBaHue IaMeHU MOHAMU HaTpus,
KaJIMS U KaJablusl (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB)
HccnenoBanne CBOMCTB AKECTKOW BO/IBI.
[Ipouiecc ropeHus xemne3a B KUCI0POIe
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvlie onvimol:

[IpoBeneHne Ka4eCTBEHHBIX PEAKITUMA

Ha MOHBI (MarHus, KaJIbIUs, aJIFOMUHUSA,

IInaHupoBaTH U OCYLECTBIIATD

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JienaTh BHIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IIPU MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboThl B 1abopaTopuu

IIPH UCTIOIB30BAaHUN XUMHYECKON
MOCYJIbI U 000PYyI0BaHUS.
[Tpou3BOIUTH BEIYUCIICHUS

M0 XUMUYECKUM YPaBHCHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIMOPOU

Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIB30BATh U3YYEHHBIA TOHATUHHBIN
anmnapar Kypca XUuMuu
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unka, xkenesa (1) u xxenesa (1), menu
(I1), onrcanue MPU3HAKOB UX
MPOTEKaHUsI.

Hccnenosanrie aMmpoTepHbIX CBONCTB
TUAPOKCHUA AIFOMUHUS U TUIPOKCU]IA
IIUHKA.

llpakxmuueckue pabomoi:

Ne 6. )KEcTKOCTB BOJBI 1 METOBI €€
YCTpaHECHHUS.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a7a4 1o TeMe «BaxxHeilmne MeTanibl 1
WX COCTUHCHUS».

Buviuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH W3 PEareHTOB JIaH B M30BITKE
WUJIU COJICPKUT MPUMECH;

MacCOBOM J0JIM BbIXOJa TPOAYKTA
peaxkuuu

Hroro no pazneny

20

Paznen 4. Xumus u okpykamomas cpeaa

4.1

XUMUA "
OKpYy>Karomas cpeaa

3

BemecTBa u MmaTepraibl B MOBCEIHEBHOM
’KM3HM 4uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYSCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSX.
XUMHYECKOE 3arpSI3HEHUE OKPYKAIOIIEH
cpennl (TpeenbHas JOmyCTUMas

XapakTepu3oBaTh POJIb XUMUHU

B PAa3IMYHBIX c(pepax NeaTeTbHOCTH
JIFO/eH, OCHOBHBIC BEIIIECTBA U
MaTepuasbl, TIPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 YeJI0BEKa.

OOBACHATH yCIOBUSI O€30MACHOTO
WCIIO0JIb30BaHUs BEILIECTB U XUMHUUECKUX
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KOHIICHTpa1us BemiecTB. Posib xumuu

B PELIEHUU 3KOJIOTHUECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Nzyuenne 06pas3iioB MaTepuaioB
(cTeKJ10, CIIJIaBbl METAJIOB, TIOJIUMEPHbIC
MaTepUabl)

peakuuii B ObITY.

AHanmU3UpoOBaTh U KPUTHYECKU
OLICHMBATh UH(POPMALIHMIO O BIUSIHUU
IIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3MCTBA,
TPaHCIOPTA U AP. HA COCTOSTHUE
OKPYKAIOIIEN CPEIBIL.

YMeTh 0Ka3bIBaTh NMEPBYIO MOMOLIb

IIPU XUMHUYECKUX 0KOTaxX U OTPABICHUSX.
[TpuHuMaTh yyacTue B 00CYyXACHUU
npo0IeM XUMUYECKON U IKOJIOTMYECKOM
HaIPaBJICEHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodemMe u
IpeAJIaraTb BO3MOXHBIE ITyTH €€
peLeHus

Uroro no pazueny: 3
PesepBHoe Bpems 3
OBUIEE YMCJIO HACOB 68
I10 TIPOTPAMME
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