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OdenepanbHas pabodasi mporpamMma Mo y4eOHOMY mpenmeTy «Xumus» (6a30BbId
ypoBeHb) (mpeameTHas o0nacTth «EcTecTBEHHO-HAy4HBIE MPEIMETHI») BKIIOYAET
MOSICHUTENIbHYIO 3alIUCKY, COAEpKaHUEe 00yUeHHUs], TFIaHUPYEMbI€ Pe3yJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMHUHU, TEMAaTUUECKOE TUIAHUPOBAHUE.

[losicHuTenbHast 3amucKka OTpakaeT OOIUEe IETW W 3aJa4d U3YYCHHUS XUMUU,
XapaKTEPUCTUKY TCUXOJOTUUECKUX TMPEANOChUIOK K €€ HM3y4YeHHI0 O0YydYarolIuMucs,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKXe MOIXOJbl K OTOOpY COJIepKaHus, K
OTPEJIEICHHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue 0OydeHUsI pacKpbIBaeT COJEp)KaTe/bHbIC JIMHUU, KOTOpbIC
npeaaratoTcs Juisi 00s13aTeNbHOr0 U3YUYEeHHsI B KaXJI0M Kilacce Ha YpOBHE OCHOBHOTO
o01iero oOpa3oBaHusI.

[Inanupyemble pe3ynabTaTbl OCBOCHHUS MPOTPAaMMbI IO XHMHH  BKJIIOYAIOT
JUYHOCTHBIC, METalpeJMETHBIC PE3yJbTaThl 3a BECh IMEpHO]] OOy4YCHHUS Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TAKXKE MPEIMETHbIE TOCTUKEHUS 00yJaroerocs 3a
KaXXJIbIH TOJT 00yUYeHUs.

IHOACHUTEJIBHAS 3AITMCKA

[IporpamMma 1o XMMUHU Ha YPOBHE OCHOBHOT'O 0O0IIIET0 00pa30BaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOSHUSI OCHOBHON 00pa3oBaTEIbHOMN MPOTPaMMBI
OCHOBHOTO o00mero oOpaszoBanus, mnpeacraBieHHbIx B ®I'OC OOO, a Takxke Ha
OCHOBE (efiepanbHOM padodeil MpOrpaMMbl BOCIHTAHUS U C YYETOM KOHIICHIIHH
IpernojaBaHus ydyeOHOro mpeaMeTa «XHUMHS» B 00pa3oBaTeIBHBIX OpraHU3AIUIX
Poccuiickoit @enepanum.

[Iporpamma mo XxuMuM pa3paboTaHa C IEJIbI0 OKa3aHUS METOJWYECKOW IMOMOIIH
VUHTEIIO B CO3/IaHUU paboyeit mporpaMMbl IO y4€OHOMY MPEIMETY.

[Iporpamma mo xumum Ja€T MpeICTaBIeHUE O IEIX, O0IIel cTpaTeruy o0y4eHus,
BOCIIUTAHUSI W  Pa3BUTHS OOYYAIOIIMXCA CpPEJACTBAMU  y4eOHOTO  MpeaMeTa,
YCTAaHaBIIUBAaET  00s3aTeIbHOE  MPEIMETHOE  COJEpXkKaHue,  MpeayCcMaTpPUBAET
pacrpeaeneHue ero rno KjiaccaM U CTPYKTypPUPOBaHUE IO pa3iesiaM U TeMaM IporpaMMbl
0 XWMHH, OIpEeJensieT KOJUYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKU
COJIEpKaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh M3YUYECHHUS XUMUHU C YUYETOM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBA3€H, JIOTMKKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYarolIMXCs, OMpEAEsieT BO3MOMXKHOCTH IMpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a TakKe TpeOOBaHUM K
pe3yabTaTaM 00y4eHHs] XMMHUU Ha YPOBHE 1I€JIe U3y4YeHUs PeIMEeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHON JICATEIBbHOCTH OOYYaIoImIerocss IO OCBOSHHIO y4eOHOTrO
COJIepXKaHusl.



3HaHME XUMHHM CIYXXUT OCHOBOW i  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOy4aromierocsi, €ro NpeJCcTaBiICHU 0 MaTepUaIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UIrpaoT (QopMuUpyeMble XMUMHEH NpPEACTaBIEHUS O B3aUMOIPEBPALIECHUAX HHEPIrUU U
00 DSBOJIOLUMU BEIIECTB B MPHUPOAE, O MYyTAX pELICHUA TIJI00aNbHBIX MpodseM
YCTOMYMBOIO Pa3BUTUSA YEIOBEUECTBA — CBHIPHEBOW, JHEPIETUYECKOM, IUILEBON U
HKOJIOTMYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3ydyenne xumunu:

CIIOCOOCTBYET peaju3allui BO3MOXKHOCTEW NJisi caMOpa3BUTUA U (HOPMHPOBAHUS
KYJbTYPbI JUYHOCTH, €€ 001IeH U GYHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIIUICEHUS M TBOPYECKUX CIIOCOOHOCTEM
oOydJaromMxcs,  HaBBIKOB  HMX  CaMOCTOATENbHON  y4yeOHOM  JIeSITEeNbHOCTH,
HKCIIEPUMEHTAIBHBIX M  HUCCJENOBAaTEIbCKUX YMEHMH, HEOOXOJIMMBIX KaKk B
MOBCEIHEBHOM JKMU3HH, TaK U B MPOGECCUOHATBHON 1eITeTbHOCTH;

3HAKOMMT CO CIENU(DUKON HAYUHOTO MBILIUICHUS, 3aK1a/1bIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIsila Ha €AMHCTBO MPHUPOJBI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTalloM B
(bopMHUpPOBaHUYU €CTECTBEHHOHAYYHON IPaMOTHOCTH 00YYarOIINXCs;

croco0CTBYeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE 0Opa30BaHUE
00yJaronuxcsl.

JlanHble HamnpaBieHHss B OOyYE€HUM XHMMHUHU OOECIEeUMBAIOTCS CHEUPUKOM
coJiepKaHusl yueOHOro MpeaAMeTa, KOTOPBIM SBISIETCS MeJaroruuecky aJanTHPOBAaHHBIM
OTpa’keHHueM 0a30BOM HAYKH XMMHUH HA ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 0OOpa30BaHUS OPUEHTHPOBAH HA
OCBOEHHE OOYyYaIOUIUMHUCS CHUCTEMbl IIE€PBOHAYAJIBHBIX MOHITUA XUMHUH, OCHOB
HEOPraHUYECKOW XMMHUHU U HEKOTOPBIX OTIENIBbHBIX 3HAYMMBIX IOHATHN OPraHMYECKOU
XUMHH.

CrtpykTypa coaepkaHusi NpOorpaMMbl MO XUMHHM C(HOPMHUpPOBaHAa Ha OCHOBE
CUCTEMHOI0 MOAX0/a K €€ n3ydeHuro. CoaepkaHnue CKIIaJIbIBAETCS U3 CUCTEMBI IIOHATHI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUH O XUMHUYECKOH peakuuu. Ob6e
3TH CUCTEMBI CTPYKTYPHO OPraHHW30BaHbI MO MPUHLUITY HOCIEI0BATEIIBHOIO Pa3BUTHUS
3HAHMI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI pa3HOrO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

[Tepunoanueckoro 3akona J[.11. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMMUU;

YYEHHMsI O CTPOCHHUH aTOMa U XUMHUYECKOU CBA3H;

MPEICTaBICHUN 00 DIEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.
TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJYYECHHBIX U

OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY,
BBITIOJIHASL (PYHKIMM OOBSICHEHHUS MW MPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUSI U
BO3MOXHOCTEN MPAKTUYECKOTO PUMEHEHUS U TIOJIYYEHHS U3y4a€MBbIX BEILIECTB.



OcBoeHune nporpaMmbl IO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O
XUMHUYECKOU COCTABIIAIOLIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOBL,
LIEHHOCTHOT'0 OTHOILLIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM [M03HaHUs B Hayke. M3yuenue
XUMHH IPOUCXOAUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUY€OHBIX MPEAMETOB:
«Oxpyxatomuit Mup», «buonorus. 5—7 knaccb» U «Pu3nKa. / KIacc.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUU OCHOB XMMHUYECKOH
HAayKd KakK o00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMsS, TNPAKTUYECKOM JIEsITeIbHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYphbl. 3ajgada y4yeOHOro
npelMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHMM — Ba)KHEHIIMX
(akToOB, MOHATUN, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUN, OCTYMHBIX OOOOIICHUI
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3blka HayKd, B MPUOOIIEHUU K HAYYHBIM METOJaM
NO3HAHUS TPU M3YYEHUU BELIECTB U XUMHUYECKUX peakuud, B (OpPMHUPOBAHUU
M Pa3BUTUHU TO3HABATENbHBIX YMEHUN W UX MPUMEHEHUH B y4eOHO-TIO3HABATEIbHON U
y4eOHO-UCCIEIOBATENbCKOM AESTENBHOCTH, OCBOSHUU MTPaBUiI 0€30MacHOro o0palieHus
C BEIIECTBAaMU B MOBCEAHEBHOM KU3HU.

[Ipy w3yyeHMM XMMHU Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)XHOE
3HauYEHUE MPUOOPENIH TaKHUe 1eJd, KaK:

dbopMHUpOBaHUE  HHTEUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPHUHATHIO pEIICHUI,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

HAIPABJICHHOCTh OOyYEHUS HA CHCTEMAaTUYeCKOe NMpHUOOIIeHHEe OO0y4Yaroluxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHOW JEATEIBbHOCTH, HAYyYHBIM METOJaM IIO3HAHMS,
(bopMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

obecrieueHre yCIOBHM, CIIOCOOCTBYIOIMIMX MPUOOPETECHUIO O0YJAIOITUMHUCS OITbITa
pa3HOOOpa3HON JAESTENbHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINI ), UMEIOIIHUX YHUBEPCAIbHOE 3HAYCHUE JIJIST PA3IMYHbBIX BUIOB
NEeSTENbHOCTH;

dbopmupoBanue 0011l HYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B
TOM YHCJIE YMEHHI OOBSICHATH U OIICHUBATH SIBICHUS OKPYKAIOIIETO MHUPA, UCIIOIB3YSI
3HAHUS U ONBIT, MOJYYECHHBIC MPU W3YUYCHUH XHUMHUHU, NPUMEHATh UX IMPU PELICHUU
po6JieM B TOBCETHEBHOM KU3HU U TPYIOBOI 1€ATEIbHOCTH;

dopmupoBanue y oOydyaromuxcs TyYMaHHUCTHUYECKUX OTHOIIECHUH, MOHMMAaHUS
LEHHOCTH XUMHWYECKUX 3HAHUU [JI1 BBIPAOOTKM SKOJOTMYECKH LEIECO00pa3HOro
MOBEACHUS B OBITY M TPYJOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS] CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHON CPEbI;

pa3BUTHE MOTHBALIMM K OOY4YEHHUIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO W
CaMOBOCIMTAHHUIO HA OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX IIEHHOCTEW, FTOTOBHOCTH K
OCO3HAHHOMY BBIOOpY ITPO(UJISl U HAMPABICHHOCTH JaJIbHEHNIIEro 00yUYeHus.

OOmiee 4YncIO YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHHss Xxumud, — 136 d9acos:
B 8 Kilacce — 68 yacoB (2 yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).



JIist KaXKJ10T0 KJiacca MpeyCMOTPEHO Pe3epBHOE yueOHOE BpEMsi, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTENBHOIO Mpoliecca B UEIsIX (hOPMUPOBAHHUS
BapUaTUBHOM COCTAaBIISAIOIIEH COIepKaHUsI KOHKPETHOM pabouelt nporpaMmsbl. [Ipu sTom
oOs3aTenbHasi (MHBapUAHTHAs) YacTh COAEpP)KaHUS NPEeIMETa, YCTaHOBJIEHHAas
puMepHON paboueil mporpaMMon, U BpeMsi, OTBOJUMOE Ha €€ U3ydeHue, 0HKHbI ObITh
COXPAHEHBI MMOJIHOCTHIO.



COAEPKAHME OBYUYEHUA

8 KVIACC

IlepBoHaya/ibHbIE XUMHYECKHE IOHATHS

[Ipenmer xumuun. Poibp XuMUM B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE BellecTB. [loHsATHE
0 MeToJlax TMo3HaHus B xuMuu. Yucteie BemectBa u cMmecd. CrocoObl paszjeneHus
cMecel.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3J€EMEHThI. CMMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
ITpocThle 1 C10XKHBIE BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUYEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX DSJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass aTtoMHas Macca. OTHocuUTeIbHAas
MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XUMUYECKOTO JIEMEHTA B COCIMHECHUU.

Komunuecto Bemectsa. Monb. MonsipHas macca. B3anMOCBsI3b KOJTMUECTBA, MACCHI
U 4YuCja CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacuérel mo QopMmynaM XUMHYECKHUX
COECIUHCHUH.

®uU3NYECKUE U XUMUUYECKHE ABJICHUS. XUMUYECKasl peakius U €€ MPU3HaKU. 3aKOH
COXpaHEHHsI MacChl BelIeCTB. XUMUUYecKHe ypaBHeHHs. Kiaccudukaiums XUMHUUECKUX
peakiuil (CoeNMHEHUs, Pa3IoKEHHUs, 3aMeIIeHHsI, OOMEHa).

Xumuueckuti 5Kcnepumenn.

3HAKOMCTBO C XWMHYECKOW TMOCYAOH, MpaBuUjaMu paboThl B JabOpaTOpuu H
npuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM O0OpYJAOBaHHWEM, H3yUYCHHE M OIHMCAHHE
(bu3UYeCKUX CBOMCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOMIOACHUE (HU3UICCKHUX
(u1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJICHC AU
BOAbI) M XUMHUYECKMX (TOpPEHHE CBEYM, MNPOKAIMBAHWE MEIHOW IMPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHUCIIOTOW) SIBJCHUM, HAOJIOJACHUE W ONMHCAHHWE MPU3HAKOB
MPOTEKAHMs] XMMHUYECKUX peakuuid (pas3joKeHue caxapa, B3aUMOJCHCTBUE CEpPHOMI
KHCIIOTBI C XJIopuzoM Oapus, pasnoxkenue ruapokcuna meau (II) mpm narpeBanmm,
B3aMMOJIelicTBHE Kene3a ¢ pactBopoM conu mean (1), usydenue crnocoOoB paszneneHus
cMecedd (C TIOMOIBIO MarHuTa, (QUIBTPOBAaHUE, BBIMAPUBAHUE, JUCTHILISAINA,
xpomatorpadus), TPOBEICHUE OYNCTKUA MOBAPEHHOW COJIM, HAOIIOACHUE M OMHMCAHHE
pe3yJIbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAaHEHUs MAacChl,
CO3JIJaHHUE€ MOJIeNiel MOJIEKY (IIapOCTEPIKHEBBIX).

BasxHeiilue npeacTaBuTeId HEOPraHUYECKUX BelleCTB

Bo3nyx — cmecs razos. Cocrtas Bo3ayxa. KHCIIOpOI — 37IEMEHT U MPOCTOE BEILIECTBO.
Haxoxnaenue kuciopona B mpupoje, Gpuanyeckue U XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunbl. [lpumenenune kucinopoaa. CrnocoObl MOJY4EHUS KHUCIOPOIA
B JlabopaTopu ¥ MOPOMBIIIIEHHOCTUH. KpyroBopot kuciopoaa B mpupoge. O30H —
ajuIoTpornHas MoAudUKaALUS KUCIOPOaa.



TermoBo# 3(pPexT XMMUYECKON peakuuu, TEPMOXUMHUYECKUE YPAaBHEHHUS, 3K30- U
SHAOTEPMHUYECKHE PEAKINH. TOIUIMBO: yroiap U METaH. 3arpsA3HEHHUE BO3/1yXa, YCUIICHUE
MAapHUKOBOTO 3P (DeKTa, pa3pylieHHEe 030HOBOTO CIIOA.

Bonopon — anemeHT M mpocToe BemecTBo. HaxokleHue BOAOpoJa B MPUPOJE,
bu3nYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moaydeHus. Kuciorel u
COJIM.

MoutsipHblil 00bEM ra30B. PacuéTbl o XMMUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona xak pactsopurenb. PactBopsl. HachllieHHbIE U
HEHACBHIIEHHBIE pacTBOpBI. PacTBopuMOCTh BellecTB B BoAe. MaccoBasi 101 BEIIECTBA
B pacTBope. XMMHUYECKUE CBOMCTBAa BOAbl. OcHOBaHusA. Poiab pacTBOpOB B mpUpoae U
B J)KM3HU 4esioBeka. KpyroBopot BoabI B pUpoIe. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHenuit. Oxkcunbl.  Knaccudukanus
OKCH/JIOB: cojieoOpazyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIE) U
HecoseoOpasyromue. Homenkinarypa okcuaoB. dusndyeckne U XMMUYECKUE CBOMCTBA
okcu0B. [lonyueHne oKCUaOB.

OcnoBanusi. Knaccuduxanusi oCHOBaHMI: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiatypa ocHoBanui. @Pu3nM4yecKMe M XUMHYECKUE CBOMCTBA OCHOBAHHUM.
[Tomyuyenue oCHOBaHUI.

Kucnorel. Knaccudukamus kucinor. Homenknatypa kuciaoT. dusznueckue W
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conmu. Homenkinatypa cosieil. ®Pu3nyeckue M XUMHYECKHE CBOMCTBA COJICH.
[Tomyuyenue conent.

I'eHeTnueckas cBsA3b MEXKAY KJIIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE ONpPEACIICHUE COAEpPKAHMUS KHUCIOpoAa B BO3AYyXe, IMOIYy4YEHHE,
coOupaHue, pacrno3HaBaHWE W UW3YYCHHE CBOMCTB KHCIOpOJa, HaOII0JecHUE
B3aUMOJICHCTBUS BELIECTB C KHUCIOPOJIOM U YCIOBUS BO3HUKHOBEHUS W MPEKPALICHUS
ropeHusi (To’kapa), O3HaKOMJIGHHE C O00pasllaMH OKCHJIOB W OMHCAaHHE HX CBOWCTB,
noyiyuyeHue, coOHMpaHHe, paclo3HaBaHWE U HM3YyYEHHE CBOIICTB BoAopoAa (FOpeHHE),
B3aumojieiictBue Bojopoaa ¢ okcugoM wmeaud (II) (BO3MOXKHO HCMOJIB30BaHUE
BUJIEOMATEPHAIIOB), HAOJI0IeHNE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MOJTh, HCCIeIOBaHNE
O0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTBHIO, MPUTOTOBJICHUE
PacTBOPOB C OMNPEICTIEHHON MaCCOBOM 10JIE paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE
BOJAbl € MeTaulamMu  (HaTpueM U KajblueM) (BO3MOXHO  HCIOJIb30BaHHE
BHJICOMATEPUATIOB), HCCIEIOBaHHE OOpa3l0B HEOPraHUYECKHX BEIIECTB Pa3JIMYHBIX
KJIacCOB, HAOJI0/ICHUE U3MEHEHUSI OKPACKH MHIUKATOPOB B pAaCTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHue B3ammozeicTBus okcuaa meau (1) ¢ pacTBopom cepHOU KHUCIIOTHI, KHUCJIOT
C METajUulaMH, PEaKUUid HEWTpalrn3alHH, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHH,



BBITECHEHUE OJHOI0 METAJIa IPYIUM U3 PaCTBOPA COJIM, PELUIEHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeHIne KIacChl HEOPraHUYECKUX COCIUHEHUI.

Iepnoanuyeckuii 3akoH u Ilepuoanyeckasi cucreMa xumMu4eckux jiemenros /I U.
MenaeneeBa. CrpoeHue aTomMoB. XuMHYecKass CB3b. OKHCIMTEIbHO-
BOCCTAHOBHUTEJbHbIC PEAKIUU

[lepBble MONMBITKU KJIACCU(MUKALMM XUMUUYECKUX AeMeHTOB. [loHsTHe 0 rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJIJIbI, TaJIOT€HbI, HHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

[Tepuonnueckuit 3akoH. llepuonmyeckas cucrema xumMuyeckux dsjemeHToB I.U.
MenneneeBa. Kopotkonepuonnass u jiuHHonepuonHas ¢dopmel [lepuoanueckoit
cucteMbl xXuMHuueckux diiemeHToB .M. Menneneesa. Ilepuoast u rpynmnel. Ouznyeckuit
CMBICJI TTIOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sigep. M3orombl. OnekTpoHbl. CtpoeHue
ANIEKTPOHHBIX 000JI0UYE€K aTOMOB MEepBbIX 20 XUMHUYECKUX dJeMeHTOB [lepuoanueckoit
cuctembl JI.MI. MeHnneneeBa. XapakTepUCTHKA XUMHYECKOrO »JJIEMEHTA II0 €ro
nonoxeHuto B llepuonnueckon cucreme /.M. Menneneena.

3aKOHOMEPHOCTM HM3MEHEHHUs pajguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IEPUOIAM.

3nauenue llepmoamyeckoro 3akoHa u Ileproanyeckoi CUCTEMBI XMMUUYECKHUX
3JIEMEHTOB JIJISl Pa3BUTHS HayKu U npakTuku. [[.1. MenaeneeB — yd€HbINA U TPAXKIAHUH.

Xumudeckass  cBs3b. KoBaneHTHass  (moyispHas W HEMOJSIPHAs)  CBA3b.
DJIIEKTPOOTPULIATEIIBHOCTh XUMUYECKHUX JIEMEHTOB. MlOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. IIporieccsl
OKHCJICHHUS M BOCCTaHOBJICHUS. OKUCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti oKkcnepumenm:

U3y4eHre oO0pa3loB BEHIECTB METAUIOB U HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIECJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (rOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHUS).

Medswcnpeomemmusie ces3u

Peanuzamus MeXnpenIMETHBIX CBSI3€M MpU HM3YYEHHUM XUMHM B &8 Kjacce
OCYULIECTBIISIETCS] YE€pe3 UCIIOIB30BAHUE KAaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUN, TaK
U TIOHSTUHM, SBISAIOMIMXCS CHUCTEMHBIMU JUIsl OTAECIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTrO I[UKJIA.

OO0uue ecTeCTBEHHOHAYYHbIE TTOHATUSA: HAyYHbIN (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajau3, CHUHTE3, KiIacCU(pUKaAlUs, MEPUOJUYHOCTh, HAOIIOJICHUE, DSKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJICHUE.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIH], WU30TOIBI,
PaMOaKTUBHOCTh, MOJEKYJa, AJIEKTPUUYECKUN 3apsii, BEUIECTBO, TEI0, OOBEM,



arperaTHoe COCTOSIHHE BEIIECTBa, ra3, (PU3MUEeCKHe BEIMYUHBI, CTUHUIIBI U3MEPCHHUS,
KOCMOC, TUTaHEeTHI, 3837161, CoHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MuHEpalibl, TOPHbIE MOPOABI, MOJE3HbIE
MCKOTIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAasi peaKkIus

[Tepuonnueckuit 3akoH. llepuoamyeckas cucrema xuMuyecKux 3neMeHToB J[.U.
Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWMCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KU, KBS U UX COCAUHEHUN B COOTBETCTBUU
C MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cuctemMe U CTpOCHUEM MX aTOMOB.

Ctpoenue BeniecTa: BUAbl XUMUUECKOU CBSI3U. THUIBI KPUCTAIIMUECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON pEmETKH U BHUJA
XUMHUYECKOU CBSI3H.

Knaccudpukanys w HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOWCTBA BELIECTB, OTHOCAILIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCAUHECHUN,
ITE€HETUYECKAs CBSI3b HEOPTAaHUUYECKUX BEILIECTB.

Knaccudukamus XUMHYECKHX peakUUil 1O  pa3IMuHbIM  TpuU3HaKaMm (110
YHUCIly U COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TEIIOBOMY 3(]dekTy, 1o
U3MEHEHHMIO CTETEeHEeH OKHUCICHHS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTalau3aropa). ODK30- U SHIAOTEPMHUYECKHUE PEAKUUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsitTie o0 ckopocTH XuUMHYecKoW peakiuu. [loHsATHE 00 O00paTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. Ilonarue o xaranuze. [lonsatue o xumuueckoM paBHOBecuu. DakTopsl,

BJIMSIIOIIKME HA CKOPOCTh XUMHYECKOW PEAKIIUU U ITOJI0KEHUE XUMUUECKOI'O PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE peaxkuuu, AIEKTPOHHBIN OarnaHc

OKHCIIUTEIbHO-BOCCTAHOBUTENBHOU peakunu. CocTaBieHUE YPAaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTENIBHBIX PEAKIINI C UCIIOJIb30BAaHUEM METO/IA JIIEKTPOHHOr0 OalaHca.

Teopust 3JIEKTPOJUTUUECKON AUCCOIMALUU. JIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, anHmoHbl. MexaHn3M auccolManyyd BEIIECTB C PA3JIMYHBIMU BUIAMHU
XuUMH4ecKor cBs3u. Crenens nuccoruanui. CUIbHBIC U CIa0bIe JIEKTPOIIUTHI.

Peakuiuu noHHOro oOMeHa. YcCIOBUSI MPOTEKAHUS PEAKIUil MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIE YpaBHEHUS peakiuii. CBOWCTBA KUCIOT, OCHOBAaHUN U
CoJIe B CBETE MPEJCTABICHUM 00 AJNEKTPOJUTHYECKON Auccorumanuu. KayecTBeHHbIE
peakunu Ha UOHBL. [IoHSITHE O TUAPOIIN3E COTEH.
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Xumuueckuii oKcnepumenm:

03HAKOMJICHHE C MOJICIISIMHA KPUCTATNICCKUAX PEIIETOK HEOPTAHMUSCKUX BEIIECTB
— METaJUIOB U HeMeTaJulioB (rpadura u anmasa), CJI0XKHBIX BEUIECTB (XJIOpUIa HATPUs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEeaKIuu OT BO3JICHCTBHS
pa3nu4HbIX (HAaKTOPOB, HCCIEAOBAHHME HJIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca IUCCOMAMU KUCIIOT, HIeN04Yel u coneil (BO3MOKHO HCIONb30BAHUE BUIECO
MaTepHaJiOB), MPOBEICHHUE OMBITOB, WILTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKITUit
HOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BbIJCICHUE ra3a, 00pa3oBaHUE BObI), OIMBITOB,
WLTIOCTPUPYIOIIMX TPUMEPhl OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX peakiuil (TOpeHHE,
peakuu PpaslIoKCHHsI, COCIWHCHHUS), paclo3HaBaHWE HEOPraHWYECKHX BEIIECTB C
MIOMOIILI0 KAYeCTBECHHBIX PEAKITUN HA NOHBI, PEIICHUE SKCTICPUMCHTAIBLHBIX 3a]1a4.

HeMeTasibl 1 X coeTUHEHH S
O6m1as xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEePHbIE
crenenu okuciieHus. CtpoeHue u GU3NIeCKre CBOMCTBA MPOCTHIX BEIIECTB — rajOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xjopa (B3aMMOJCHCTBHE C METa/IaMH,
HEMeTaJlJIaMu, IejiouamMu). XjaopoBoaopo. CoJisiHast KUCJIOTa, XUMUYECKUE CBOMCTRA,
noJiydeHue, npuMeHeHue. JleficTBrue xjopa U XJIOPOBOAOPOJA Ha OPraHW3M UeOBEKa.
Baxneiimue xJI0puabl 1 KX HAXO0KIAEHUE B IPUPOJIE.
O61mas xapakrepuctuka 31eMeHToB VIA-rpynibl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble creneHu okuciaeHus. CtpoeHune u  ¢GuU3HUECKHEe CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(MUKAIIMN KHUCIOPOJa U CEPBHI.
Xumuueckue cBoicTBa cepbl. CepoBOOpOA, CTpOoeHUE, PU3HUECKHE U XUMUUYECKHE
cBoicTBa. OKCUJBI CEepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTa,
dusznueckre U XMMHUYECKHe CBOMCTBA (OOIIME Kak MpPECTABUTENs Kiacca KUCIOT U
cnenupuyeckne). XuMUYECKHUE Peaklvy, JIKaI[ue B OCHOBE MPOMBIIIJIEHHOTO criocoba
NOJIyYEHUsI CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnoThl. Colll CEpHON KUCIOTHI,
KauecTBEHHas peakiusi Ha cyinbdaT-uoH. HaxoxxneHue ceppl W €€ COeAMHEHHI
B IpUpoJe. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCTUHEHUSIMU CEPBI
(KUCIOTHBIE JOXK/IH, 3arPS3HEHHE BO3/TyXa i BOJOEMOB), CIIOCOOBI €T0 TPEIOTBPAIIICHHUS.
OO6mast xapakTepucTHKa 1eMeHTOB V A-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. A30T, paCIpOCTPAHEHHE B PUpPoOJie, HU3NIECKUE U
XUMuyeckue cBoiictBa. KpyroBopor azora B mpupojae. AMMHUAK, ero Qusnueckue u
XUMUYECKHE CBOICTBA, MONyyeHue U npumeHenune. Colld aMMOHHUS, UX (PU3HUECKUE
U XUMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha MOHbI aMMOHUS.
A3zoTHas kucnoTa, e€ moiydeHue, (PU3NYecKrue U XMMHYECKHe CBOWMCTBA (OOIIHE Kak
MpEeACTaBUTENA Kiacca KUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KauyeCTBE MHUHEpaJbHbIX yAoOpeHuil. XHUMHYECKOe 3arpsisHEHUE
OKpY’Karolen cpeibl COCTUHEHUSIMUA a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3yXa,
nmoyBbl ¥ BojioéMoB). dDocdop, amnorponHeie Moaudukauu dochopa, duzndeckue u
xumudeckue cBoiictBa. Oxcua ¢ochopa (V) u docdopHas kuciora, PuU3NISCKUEC
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U XHUMHYECKHE CBOMCTBa, moayudeHue. Hcmons3oBanue ¢ocharoB B KauecTBe
MUHEpaIbHBIX YIOOpEHUH.

O61mas xapaktepuctuka 31eMeHToB [V A-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE  CTEMEHW OKUCICHHs. YTIEpOA, aUIOTPOMHBIE  MOAM(PHUKAINH,
pacmpocTpaHeHHe B Mpupoje, (HU3MUecKne W XUMUYECKHE CBOWCTBA. AICOpOIHS.
Kpyrosoport yrinepona B npupoje. Okcuapl yriepoaa, ux GU3NUECKUe U XUMUUYECKHUE
CBOWCTBA, NCHCTBHUE HA KUBBIE OPTAHU3MBI, MTOyYEeHUE U IPUMEHEHHE. JKOIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE C oKcusioM yriepojaa (IV), runoresa riaobanibHOr0 MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3P¢eKkT. YroiapHas KHcIoTa W e€ CoNlu, WX (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MOJIyUYeHre U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIINIEHHOCTH W CEITHCKOM
XO3SMCTBE.

[lepBoHavanbHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTUHCHHSX
yriepona (MeTaH, 3TaH, ITHIEH, alleTUJICH, STaHOJ, TJIHMIIEPUH, YKCYCHas KHCJIOTa).
[TpupoaHbIC HCTOYHUKH YTIIEBOIOPOAOB (YToJib, IPUPOIHBIN a3, HEPTH), MPOIYKTHI UX
nepepadboTku (OCH3WH), UX POJIb B OBITY M POMBITIUICHHOCTH. [ToHSATHE 0 OHOIOTHYECKU
BRXHBIX BEIECTBAX: JKMpaX, OeNKax, yrleBoJax — M WX POJIM B XKU3HU YEIOBEKa.
MartepualibHOE €IMHCTBO OPTAaHUUYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usndyeckne u XMMHYECKHE CBOWCTBA, MOJyY€HHUE M MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. OOuue npencrapienus 06 okcuae kpemuus (IV) u
KpeMHueBON Kkuciore. CHUIUKAThl, UX HCIOJIb30BaHHE B OBITY, B IPOMBIILICHHOCTH.
Baxueiimue crpoutenbHble MaTepHalibl:  KepaMHKa, CTEKJIO, IIEMEHT, O€eToH,
xene300eToH. [IpobaeMbl 6€30MacHOr0 MCIOJIb30BAaHUS CTPOMTEIBHBIX MaTEpPHAIOB B
[IOBCEIHEBHOM KU3HMU.

Xumuueckuti 9Kkcnepumenm:

U3y4YeHHE OOpa3Il0OB HEOPraHWYECKUX BEHIECTB, CBOWMCTB COJISTHOW KHCIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMN Ha XJIOPUI-WOHBI U HAONIOJCHHE MPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpaXkaromye GU3NIECKUe U XUMHUYECKUE CBOMCTBA TAJIOTEHOB H
WX COEAMHEHUW (BO3MOXHO UCIIOIb30BaHUE BHUACOMATEPUATIOB), O3HAKOMIICHHE C
oOpasniaMu  XJIOpUIOB (TaJOTEHUIOB), O3HAKOMJICHHE C oOpasmamMu ceppl U €€
COCIMHEHUAMH (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOEHUE TTpoIecca
oOyTIMBaHUS caxapa MOJl ICHUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, U3yUCHUE
XUMUYECKUX CBOMCTB pPa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEIACHUE KAaYE€CTBEHHOMU
peaknuu Ha Cynb(}aT-uoOH W HAOMIOJECHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHUE C
¢usnueckuMu  CBOMCTBaMH  a30Ta, ¢Gochopa W WX COCAMHEHHA (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEpUaIoB), oOpa3laMu a30THBIX U (POCPOpHBIX YTOOpEHUH,
noyiyuyeHue, coOupaHue, pacro3HaBaHUE W H3y4YEHUE CBOMCTB aMMHaka, MPOBEJACHUE
KAueCTBEHHBIX PEAaKIUM HAa MOH aMMOHHMS U (pocdaT-uOH M HU3yUEHHE MPHU3HAKOB HX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHHE BHICOMATEPHUAIOB), U3YUYEHUE MOJENECH KPUCTALTMUYECKUX
pemeTok anmasza, rpaduta, ¢yiiepeHa, O3HAKOMIIEHHE C MPOILIECCOM aJcopOoIuu
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PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTUBOrasa,
IOJIlydYEHUE, COOMpaHUe, paclo3HABAaHME M H3Y4YEHHE CBOICTB YIVIEKHCIOrO rasa,
MIPOBE/ICHUE KAYECTBEHHBIX pEakUMi Ha KapOOHAT W CHJIMKAT-UOHBI M HM3YyYEHHE
IIPU3HAKOB  UX  [POTEKAaHWA, O3HAKOMIICHHME C  NPOAYKLUHMEHM  CUIMKATHOMU
IIPOMBILIJIEHHOCTH, PELIEHUE OHKCIEPUMEHTAIBHBIX 3a7ay 10 Teme «BaxhHeumue
HEMETAJUIbl U UX COCIUHEHUS».

MeTanjabl 4 X COeAMHEHUS
OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHMM HX
nosnoxxeHus B [lepuoandeckoi cucreMe xumuueckux 3nemenToB .M. Menneneesa u
cTpoeHus atoMoB. CTpoeHHne MeTaioB. MeTajuindyeckas CBSI3b U MeTajuIM4ecKas
KPUCTAUIMYECKAsE PEIIETKA. JJIEKTPOXUMHUUYECKUUA PpAll  HANPSKEHUM METaJJIoB.
dusnyeckre 1 XUMUYECKHUe CBOMCTBA MeTallIoB. O0I1IMe CIOCOOBI TOJTYYEHHUS METAJIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOppo3uH. CIiiaBbl
(cTasib, YyT'YH, TIOpATIOMUHUN, OpPOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIINICHHOCTH.

[IlesiouHble MeTauibl: TOJIOKEHHE B llepuoguyeckoil cHCTEME XHUMHUYECKUX
anemeHToB J[.M. MeHneneeBa, CTpoeHME HMX aTOMOB, HAXOXICHUE B IPUPOJE.
dusnyecke W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kaius). OKCUIbl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCTMHEHHUIA.

[[lenoyHO3eMeENbHBIE METAJUIBI MATHUW U KaJbLUHU: TOJI0)KEHUE B [lepuonndeckon
cucreme xummudeckux sneMenToB J[.M. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXO0XKICHUE
B npupoje. Pu3nueckue M XUMHUYECKUE CBOMCTBA MarHus W Kaiblus. Baxueime
COCMHEHUS KalblHsA (OKCHI, THAPOKCHA, cOiH). KECTKOCTH BOABI M CIIOCOOBI €&
yCTpaHEHUSI.

AnroMuHUH: nojiokeHue B [lepuoanyeckoit cucteMe Xumudeckux snemenTon /.M.
MenpeneeBa, CTpOEHHUE aTOMa, HaXOXJICHHE B Ipupojaec. PU3NUECKUEe U XUMUUYECKUE
cBoOMcCTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUSI.

Keneszo: nmonoxenue B llepuonnueckor cucreme xuMudeckux siemeHTtoB .U
MenpaeneeBa, CTpOCHUE aTOMa, HAXOXKJICHUE B Npupoae. PU3NUECKHUE U XUMHYECKHE
cBolcTBa kene3za. Okcuapl, ruapokcuasl u conu xenesa (II) u xenesza (III), ux cocras,
CBOWCTBA U MOJy4YECHUE.

Xumuueckuu sKkcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMyd METaJJIOB M CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMH,
M3yYEHHUE  pe3yJbTaTOB  KOPPO3UMM  METAUIOB  (BO3MOYKHO  HUCIIOJb30BaHUE
BHJICOMATEpPUAIIOB), 0COOCHHOCTEH B3aMMOJCHCTBHS OKCH/Ia KaJIbIIUs U HATPHUS C BOJIOU
(BO3MO’KHO HCMOJIb30BaHUE BUECOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB HKECTKOU BOABIL,
Mpoliiecca ropeHust Kelie3a B KUCI0poae (BO3MOXKHO HCTIOJIb30BaHUE BUACOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIUi Ha MOHBI (MarHusl, KaJblIMs, aTFOMUHUS,
uuHka, sxeneza (II) u xenesza (IIl), megu (II), HaOGnromeHMe U OMUCAHUE MPOIECCOB
OKpaIllIMBaHUs IJIaMEHU UOHAMU HATpPHsl, Kallus U Kaidblus (BO3MOKHO UCIOJIb30BAHUE
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BHUJICOMATEPUAIIOB), HCCleNOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHAA ATIOMHUHUS U
TUAPOKCUAA IIMHKA, PELICHHE SKCIEPUMEHTANbHBIX 3alau 1o Teme «BaxHeiine
METAJUIbI U UX COECIUHEHUIY.

XuMHSA ¥ OKpY:KaLas cpeaa

BemecrBa u Marepuanbsl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKMX peakiuil B ObiTy. IlepBasg momouis mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOe 3arpsi3HEHHE OKpyKawllel cpeasl (mpeneiabHas AOMycTHUMast
koHueHTpauus BeuiecTB (ganee — IIJK). Ponb xumuu B pemeHUM 3KOJOTHYECKUX
npooJieM.

XumuuecKkuii 5KCnepumenm.
u3ydyeHue oOpas3loB MaTepualoB (CTEKJIO, CIUIaBbl METaUIOB, IIOJMMEPHBIE
MaTepuahbl).

Mesicnpeomemuule cessu

Peanuzanmss MEXIpEAMETHBIX CBSA3CH TNpH HW3YYCHUHM XUMHH B 9 Kjacce
OCYIICCTBIISICTCS Yepe3 UCIIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK
U TIOHSITHH, SIBJISIOIIAXCS CHUCTEMHBIMHU IS OTIEIBHBIX TIPEIMETOB €CTECTBEHHO-
HAY4IHOTO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbBIE MTOHITHS: HAYIHBIN (DaKT, TUMoTe3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(pUKaNUs, TePUOJAUYHOCTh, HAOIIOACHHE, JKCIECPUMEHT,
MOJICTMPOBaHKUE, W3MEPEHUE, MOJCIb, SBICHUE, MApPHUKOBBIM A(P(HEKT, TEeXHOJIOTHS,
MaTepHUaIbL.

dwusuka: mMaTepusi, aToM, 3JICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUI, W30TOIIBI,
PalMOaKTUBHOCTD, MOJICKYJA, AJIEKTPUUYCCKUH 3apsiji, MPOBOJIHUKH, MOJYIPOBOIHUKH,
TVRIIEKTPUKH, POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTaJUIMUECKass pemeéTKa, CIUIaBbl, (QuU3ndecKue
BEIIMYMHBI, EJUHUIBI HU3MEPEHHs, KOCMHUYECKOE MPOCTPAHCTBO, ILJIAHETHI, 3BE3NHI,
Comnnre.

buonorusi: ¢dotocunte3, apixaHue, Ouochepa, IKOCUCTEMA, MHHEpaAIbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaAIbl, TOPHBIE TOPOJBI, IOJE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3yJIBTATHl OCBOSHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B XO0J€ OOYYCHHsS XMMHUH B C€AMHCTBE YYCOHOH M BOCIHUTATCIBHOU
JESATEITHPHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUUCKUMU COITMOKYJIBTYPHBIMHA U
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MPABHJIAMUA M HOPMAMH
MOBEJICHUS ¥ CIOCOOCTBYIOT IPOIlecCCaM CaMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMATTU3AIINN
00yJaronuxcsi.

JIMYHOCTHBIC pE3yNIbTATHI OTpa)aroT TOTOBHOCTb OO0 yJaroIImXCs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIMHA W PACIIUPEHUE
OTIBITA JICSITCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHMOTHYECKOT0 BOCITATAHMA:

IIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAyYHOMY HACJICINI0, TOHUMAaHUS 3HAYCHUS XUMUYECKON HAyKU B )KM3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIIaJIETh JIOCTOBEpHOW HHQoOpMamueir o0 TepeaoBBIX
JTOCTH)KCHUSX U OTKPBITHUSX MUPOBOH M OTEYECTBEHHOM XHWMHH, 3aUHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHHUS:

MPEACTABICHHUS O COIHAIBHBIX HOpMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM, y4eOHO-
MCCIICIOBATEIbCKONW, TBOPYECKOH W JAPYrUX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HONM  COBMECTHOW  JCATCIBHOCTH  TPU  BBIMOJHECHHUM  YYCOHBIX,
MIO3HABATEJIbHBIX 3a/1a4, BBITIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3IaHUH YUCOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIM B TIPOIECCE ITOM
y4eOHOU JIEATSIBHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEIICHUE W TOCTYIKHA CBOUX
TOBApUIIEH C TIO3WIIMM HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHNS

MHPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE M XUMHYECKOW pEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIOLINE OCHOBY
JUTSI TIOHWMAaHHSI CYNTHOCTH HAayYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3aUMOCBA34X YEJIOBEKA C MPUPOJHOM CPEIO, O
POJIM XMMHH B NTO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEJbHBIE MOTHBBI, HANPABJICHHBIC HA TIOJIYYEHHE HOBBIX 3HAHUM 110 XMMUH,
HE0OXOoUMBbIE JIsl 00BSICHEHUS HAOJII0AAaEMBbIX MPOIIECCOB U SABJICHUHN, TO3HABATEIBHOM,
MH()OPMALIMOHHON M YUTATENIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHOM
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paboThI ¢ y9eOHBIMHU TEKCTAaMH, CIIPABOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;

MHTEpeC K 00yUYEHUIO U MTO3HAHUIO0, TI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM000Opa30BaHUI0, IPOSKTHON M MUCCIIEI0BATEIBLCKON NEITEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPaBICHHOCTH M YPOBHSI OOYUCHHUSI B TaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJbTYPHI 3/10POBbI:

OCO3HAHHE LIECHHOCTH KWU3HHW, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 37J0pOBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCIEACTBUI U HETIPUSATUE BPEIHBIX
npuBblYeK (YHOTpEOJICHHsSI alIKOroJisi, HAPKOTUKOB, KYypeHHusi), HE0oOXOJIUMOCTH
coOIoIeHUsT TpaBwil 0€30MacHOCTH NpHU OOpalIeHHH € XUMUYECKUMH BELECTBAMU
B OBITY U peajbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEPEC K IPAKTHUYECKOMY H3YUCHHIO HpodeccHii W Tpyaa pPasIn4HOro poja,
YBOKCHHE K TPYIAy M Pe3yibTaTaM TPYAOBOU IEATEILHOCTH, B TOM YHCIE HAa OCHOBE
HPUMEHEHUST TPEIMETHBIX 3HAHUM 10 XMMHH, OCO3HAHHBIM BBHIOOD HMHIMBHIYaIbHOMN
TPACKTOPHHM IPOJOJDKEHHsS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HHTEPECOB W TMOTPEOHOCTEH, YCIEIHON
po(heCCHOHATIBHOM EATETBHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOPECCHOHAIBHOMN CpeJIe;

6) IKOJIOrHYeCKOro BOCITUTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3/I0POBOrO U 0€30IMaCHOTO
oOpaza J>KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHMS TpaBui 0€30MacHOro
NOBEICHUSI TIpU PabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHMSIX, YTPOKAIOIINX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, IOJIy4aeMble MPU H3YYCHUU XUMHUHU, IS
pelIeHUsT 3a/a4, CBSI3aHHBIX C OKPYJKAIOWIEH NPUPOJHOW CPEIOM, JJIsI MOBBILICHUS
YPOBHS KOJOTHYECKON KYJIBTYPhl, OCO3HAHMS TII00ATBHOTO XapaKTepa AKOJIOTHIECKUX
mpoOieM W TyTed WX PEMIeHUS IOCPEJACTBOM METOJOB XHMHH, SKOJIOTHUYECKOTO
MBIIIUIEHUSI, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B COCTaBe METanpeAMETHBIX pe3yJIbTaTOB BBIJICIIAIOT 3HAYUMBIE
TU1s1 POPMHUPOBAHUST MUPOBO33PEHUSI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOPHUsl, IPUHILIUII,
runotesa, Gpakrt, cuctema, MpoIecc, SIKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOJb3YIOTCS B
€CTECTBEHHO-HAYUYHbBIX YYEOHBIX MpPEeJAMETaX U MO3BOJSIOT Ha OCHOBE 3HAHHMM W3 ATHUX
npeaMeTroB (GopMHUpOBaTh MPEACTABICHHE O IEJIOCTHOM HAy4YHOM KapTUHE MUPAa,
U YHHUBEpCaIbHblE y4eOHbIE JeHCTBHS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
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PETYISITUBHBIE), KOTOpBIE o0ecreynBaroT (dbopMHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHON JESATEIBHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJornueckue AeHCTBUS:

YMEHHS UCIOJb30BaTh NPUEMBI JOTMUYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHMIA:
PacCKpbhIBaTh CMBICT XUMHUYECKUX TOHATHUU (BBIACIATH HMX XapaKTepHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU TOHSATHUSIMH), HCIOJb30BaTh MOHATHUS IS
OOBSICHEHUsI OTNEJIbHBIX (PAKTOB U SIBIIGHHWM, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJacCU(PUKAIIUU XUMHUYECKUX BEIIECTB M XHMHYECKUX peakIui, YCTaHaBJIUBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Y4YCHHS, CTPOUTH JIOTHUECKUE
paccyxaeHus: (MHAYKTUBHBIC, JEAyKTUBHBIC, 110 AaHAJOTWHU), JieJaTh BBIBOJABI U
3aKJIFOYCHMS,

yMEHHE TPHUMEHSATh B TIpollecce TIO3HAHUS TMOHATHS (NMPEeIMETHBIE W
MeTarnpeIMEeTHbIE), CUMBOJIMUYECKUE (3HAKOBBIC) MOJIEIH, HCIOJb3yeMble B XHUMUH,
npeoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIC B XUMHUHM MOJCIIBHBIC TPEACTaBICHUS —
XUMUYECKHUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUYeCcKas popMyra U ypaBHEHHUE XUMUYECKOM
peaKIuu — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 3a7a4, C YUYETOM ATHUX MOJEIbHBIX
NPEJCTABICHUNA BBISBISITh U XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKHX PEaKIHi, BBIABISATh OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIEJICTBEHHbIE CBA3M U MPOTHUBOPEYHS B H3yYaeMbIX
MpoIECCaX U SIBJICHUSX.

Ba3oBhie ucciiegoBaTebcKHe AeiCTBUSA.

YMEHHME MCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI JJIA (POPMHUPOBAHHUS THUIIOTE3BI IO MPOBEPKE
MPaBWILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETCHHE OMbITa IO IUIAHUPOBAHWIO, OpraHU3allid W  IPOBEJICHHIO
YICHUYCCKHUX IKCIIEPUMEHTOB, YMEHHE HAOIIIO1aTh 3a XOJA0M IPOIECCa, CAMOCTOSITEIILHO
MIPOTHO3UPOBATH €T0 PE3YyIbTat, hOPMYJIUPOBATH 000OIIESHUS U BRIBOIBI 10 PE3yIbTaTaM
MPOBEAEHHOTO OIBITA, UCCIACAOBAHNS, COCTABIIATH OTUET O TIPOJICTaHHON padoTe.

Pabora c unpopmanueii:

yYMEHHUE BBIOWPATh, aHATU3UPOBATH M HHTEPIIPETUPOBATH NHPOPMAITHIO PA3TUIHBIX
BUJIOB W (OpM TMpEACTaBICHUS, MOJydaeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COAEP)KAHMS, CIPABOUYHBIE MOCOOUS, pecypcChl
NuTepHera), KpUTHYECKHM  OIEHHMBATh  MPOTHUBOPEUYMBYID U  HEJOCTOBEPHYIO
uH(opMaIuIo;

YMEHUE MPUMEHSTh pa3IUyHble METOAbl M 3ampochl MPU MOUCKE U OTOOpE
MH(pOpPMALIMKN U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX ISl BBINIOJTHEHUS YYEOHBIX U
MO3HABATEIBHBIX 3aJla4 OINpENENEHHOr0 THIA, MNPUOOpPETEeHHWE OmnbiTa B 00JacTH
UCIIOIb30BaHUs  MH(GOPMALMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHM,  OBJIaJcHUE
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KyJbTYPOU aKTUBHOT'O UCIIOJIb30BaHUS PA3IMUHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEIIbHO
BBIOMpaTh ONTUMAJIbHYIO (OpMy TMpeAcTaBlieHus WHGOpPMAUK U WJUIIOCTPUPOBATH
peliaeMble 3a7a4i HECIOKHBIMHU CXeMaMU, JuarpaMmmaMi, ApyrumMu popmamu rpaduku
1 MX KOMOMHAITUSIMY;

yMEHHE  UCIOJb30BaTh W  aHAJIM3UpPOBaTh B  Mpolecce yuyeOHOW U
HCCIIEIOBATEILCKON JIEATEIbHOCT HWH(OpMAIIMI0O O BIMSHUKW ITPOMBIIIICHHOCTH,
CEJILCKOI'0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIEeH MPUPOTHON CpeIbl.

KoMMmyHuKaTHBHBIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auanora u (Wih) JTUCKYCCUHU) MO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POpMyIHPOBATh CBOU MPEJJIOKEHUSI OTHOCUTEIHHO BBITIOJIHCHUS
MPEUIOKEHHOU 3a/1a4u;

npuoOpeTeHue OMbITa MPE3CHTAIIMU PE3YJIbTATOB BBHITIOJTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpPHOTO OIbITa, JA0OPAaTOPHOM pabOThl IO HUCCIETOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHM TO3HABATEJIbHON W
UCCJICIOBATEIILCKOM JIEITEIIBHOCTH MPU PEIIEHWHU BO3HUKAIONIMX MPOOJEM Ha OCHOBE
yuéTa OOIMX MHTEPECOB M COTIACOBAHUS IMO3MIMN (00CYXaeHUsI, 0OMEH MHEHUSIMH,
«MO3TOBbI€ IITYPMbD», KOOPJUHAIIUS COBMECTHBIX JIEMUCTBUM, ONPEAEICHUE KPUTEPUEB
10 OILICHKE Ka4eCTBa BBITIOJTHEHHON pabOTHI U JIpyTrue);

PeryasiTuBHbIe YHHBEPCAJIbHbIE Y4eOHbIE eiiCTBUA:

YMEHUE CAMOCTOATENBHO ONPENENATh LEIu JEATEbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NEeATEeNIbHOCTh, BBIOMpaTh HanbOonee S(PPeKTHBHBIE CIOCOOBI pEIICHUS YYEOHBIX M
NO3HABATENbHBIX  337a4, CAMOCTOSTEIBHO COCTABJISTh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJTOPUTM JIE€MCTBUM MPU BBINOJHEHUU 3aJaHUN C YUYETOM IOJTYYECHUS
HOBBIX 3HAHWN 00 H3y4yaeMbIX OOBEKTaX — BEIHIECTBAX M PEAKIUSAX, OICHUBAThH
COOTBETCTBUE TOJYYEHHOTO pe3yJibTaTa 3asBICHHOM 1€, YMEHHE HCIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPEIJIaraeMbl€ B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3yJIbTaTOB MO OCBOEHUIO 00S13aTEIBHOTO COJAEpKAHUS,
YCTaHOBIIGHHOTO JTaHHOU (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
00y4aroUMMICS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHM, crnienuduyeckue as
MIpeIMETHOM 00J1acTh « XHUMHSI», BUABI JEATEIbHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €r0
MHTEPNpETalny, NPeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IWYHbIX YYEOHBIX U HOBBIX
CUTYyaLUsX.

K koHny oOyueHuss B 8 kJjacce IpeAMETHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
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pacKpbhIBaThb CMBICII OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECh (OAHOPOJHAS U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAasi W MOJIEKYyJIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas J0Js XUMHYECKOTO 3JIEMEHTA
B COCAMHEHUU, MOJISIpHBIA  00BEM, OKCHJA, KHCJIOTa, OCHOBaHUE, COJlb,
AIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHUCJICHUS, XUMUUYECKasl peakius, Kiaccupukarus
pEeaKUuii: peakuu COCAUHEHUS, PEAKIIMU Pa3I0KECHUSA, PEaKIMU 3aMEIICHUS, PEaKIun
o0OMEHa, 3K30- U IHAOTEPMHUUYECKUE PEAKIUH, TEIUIOBOU 3(pPeKT peakuuu, sapo aToma,
AJNIEKTPOHHBIN €O aToma, aToMHasi OpOWTalb, paguyc aToMa, XUMHUYECKas CBS3b,
NoJIsipHAss W HEMOJISIipHAs KOBAJICHTHAsi CBSI3b, MOHHAs CBA3b, WOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLEHTHAs KOHLIEHTpaIusi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUN U MPUMEHSATH 3TH
MOHATHS TIPY ONUCAHUU BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJII COCTAaBJICHUS (OPMYJ BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIPENIECNIATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCJIMHEHUSAX, CTEIICHb
OKHCJIEHUS DJEMEHTOB B OWHApPHBIX COCAMHEHUSAX, NPUHAIICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy CO€IWHEHUH 1o (¢dopMmyaaM, BHJI XUMHYECKOW CBA3U
(xoBaJICHTHAsI M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMmbici [lepuoguyeckoro 3akona J[.M. MenaeneeBa: AeMOHCTPUPOBATh
NOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHUX JJIEMEHTOB OT HX
nosioxkeHns B Ilepmoanyeckod cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOT'O YYEHHUs, 3aKOHa ABOTaipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyto Gopmy Ileproguyeckoil cucteMbl
XUMUYECKUX 3JIEMEHTOB: pa3iNyaTh IMOHATHUS «rJaBHas mnoArpymnmna (A-rpynmna)» u
«miobounas mnoxarpynna (b-rpynma)», Manble W OONBIIME TEPHUOIBI, COOTHOCHUTH
o003HaueHus, KOTOpble UMEIOTCsl B Tabnuie «llepmomnueckas cucTeMa XUMUYECKHUX
anemeHToB [[.MI. MeHnneneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHYECKUX DJJIEMEHTOB (COCTAaB W 3apsAl sApa, OOIIee YHUCIO JIICKTPOHOB U
pacrpeneeHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KIaccu(UIMPOBaTh  XUMHYECKHE  DJEMEHThI, HEOPTraHWYECKHUE  BEIIECCTBA,
XUMHUYECKHE peakiuu (M0 YHMCIY M COCTAaBY YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TEMI0BOMY 3p(Dexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XMMUYECKUE CBOMCTBA BEILIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXKJas  ONUCAHUE MNpPUMEpPaMH  MOJICKYJSIDHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KQUYECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALIECHNUN B PA3JINYHBIX YCIOBHSIX;

BBIUNCIIATh OTHOCUTEIBHYK) MOJIEKYISIPHYIO W MOJSPHYKO MAacChl BEUIECTB,
MacCOBYIO JIOJK XMMHUYECKOrO 3JeMEHTa Mo (OpMyJie COEIUHEHUs, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN PEAKIINY;
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IIPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTEIBHOM AEATEIBHOCTHA — aHAJIA3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHNE, CUCTEMATU3aLNI0, KIACCU(UKALMIO, BBISIBICHHE MPUYUHHO-
CJICICTBEHHBIX CBA3€M — JJI1 U3YyYEHUs] CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIUW,
€CTEeCTBEHHO-HAY4YHbI€ METO/IbI IO3HAHUs — HAOJI0IeHUE, U3MEPEHNE, MOICIUPOBAHHE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN);

CJIeI0oBaTh MpaBWJIaM II0JIb30BAaHUS XMMHUYECKOW TMOCYIOM U J1abOpaTOpPHBIM
o0opyAoBaHMEM, a TaKKe IMpaBUiaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU 10 BBIMOJHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB IO MOJYUYCHUIO U
coOMpaHUIO0 Ta3000pa3HBIX BeElIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MAaCCOBOM J10JIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
IPOBOJIUTh XMUMHUYECKUE DKCHEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IWIECIOYEH H
KHCJIOT C MOMOILBbIO MHAUKATOPOB (JIakMyc, peHondTarent, METUIIOPAHXK U APYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIC Pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

PacKphIBATh CMBICIT OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XUMHMYECKas pEakius, XUMUYecKas
CBSI3b, TEIUIOBOM A(EeKT peakiuu, MoJib, MOJAPHBIH O00BEM, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIMTHI, AJICKTPOJIUTHYECKAs JHCCOIMAIUS, pPEaKIM HOHHOrO OOMEHa,
KaTaan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKIluH,
OKUCJIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAaHOBJICHHE, aJUIOTpONHs, aM(pOTEPHOCTh, XUMHUUYECKas CBA3b (KOBaJCHTHAas,
HMOHHAs, METAJNIMYECKasi), KPUCTAUIMUECKasT pEelIEéTka, KOppo3usi METaJIOB, CILJIABHI,
CKOPOCTh XHMMHUYECKOW peakiuH, MOpeaesibHO ponyctumas KoHueHTtpauus [IJIK
BEIIIECTBA,;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA U MIPUMEHSITHITU
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUII;

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY /I COCTaBlieHWs (OpMYyN BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

ONpPEAEHsATh BAJEHTHOCTb M CTEIEHb OKHUCJIEHUS XHUMUYECKHX DJJIEMEHTOB B
COEMHEHUSX PA3JIMYHOIO COCTABa, IPUHAJICKHOCTD BELIECTB K ONPEICIEHHOMY KIacCy
COeMHEHUH 1o QopMmynaM, BHJ XUMHUYECKOM CBA3M (KOBAJCHTHAas, HWOHHAs,
METAJUIMYECKasi) B HEOPraHUYEeCKHUX COEJUHEHHUSX, 3apsii MOHAa MO0 XHWMHYECKOU
dbopmMye, xapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX COCIWHEHWMU, THII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbici  I[lepuognueckoro  3akona J[.M. MengeneeBa u
JEMOHCTPUPOBAThH €r0 MOHMMAHHUE: OMUCHIBATH U XapaKTEPU30BaTh TAOIHUHYIO opMy
[lepuonnyeckord CHCTEMBI XUMHYECKHX JJIEMEHTOB: pAa3jidyaTh MOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnma)», Maneie U OoJbline
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MEePUOIbl, COOTHOCUTh 0003HAUCHUSI, KOTOPbIE UMEIOTCSI B MEPUOJUYECKON Tabnuile, ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij siApa, 00IIee YUCIIO AIEKTPOHOB U PACIPEICIICHUE UX IO AJIEKTPOHHBIM CJ0SIM),
O0OBSICHATH 0011IME€ 3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUN
B IIpe/ieNiax MajibIX IEPUOIOB U TJIABHBIX MOATPYIIL C YUETOM CTPOEHHUS UX aTOMOB;
KJIaccupuIupoBaTh ~ XUMHUYECKHE  DJIEMEHThI, HEOPraHWYECKHUE  BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKI[MU BEIICCTB,
10 TeII0BOMY 3 (PEKTY, MO UBMEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKHUX DJIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBAThH) OOIME U CHEU(UUECKUEe XUMUYECKHE CBOMCTBA
MPOCTHIX U CJIIOKHBIX BEIIECTB, MOJATBEPIK/ast ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

COCTaBJISITh YpaBHEHUS DJICKTPOJUTUUECKON TUCCOIMAIMKM KHUCIIOT, IIEoYer u
COJICH, TIOJIHBIE W COKpalI€HHbIE YpaBHEHUsI PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHNE IEHETUUECKOM CBSI3U MEXKY BEIIeCTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI ITOCPECTBOM
COCTaBJICHUS JIEKTPOHHOT'0 OajlaHca 3THX PEaKIIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPALLIEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYIO MAaccChl BEIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (opMylie COeIMHEHHS, MaCCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOUN pEeaKlny;

coONIoaTh TpaBWia TOJB30BAHUS XUMHUYECKOM TOCyloi U 1abopaTopHBIM
o0opyZOBaHMEM, a TaKXKe TMpaBHiia OOpalIeHUsi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSIMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB IO MOJYYCHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

MPOBOJNTh PEAKIMU, TMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPa3IUYHBIX
BEI[ECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOpHI-, OpoMuA-, MOIUI-, KapOoHAaT-,
docdar-, cunukar-, cynbdar-, TMAPOKCHI-UOHBI, KATHOHBI AMMOHUS U MOHBI H3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIUTEIBLHON AEATEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O00OIlEHHE, CHUCTEeMAaTH3alMIO, BBISIBICHHE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHHsS] CBOWCTB BEIIECTB M XHUMHUYECKHUX PEAKUUN, €CTECTBEHHO-
Hay4YHbIE METOJIBI TTO3HAHUS — HAOIIOJCHUE, U3MEPEHNE, MOJETHUPOBAHUE, YKCIIEPUMEHT
(pealibHbIN U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIIACC
Haumenosanue
Ne Komnuyectro OcHOBHbIE BUJIbI ACSITENBHOCTH
pas3aenoB U TeM Coneprkanuie 00yueHUs
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 mpeamMeTa

Pa3znea 1. IlepBoHavyajibHble XUMHYECKHE MOHATHUS

1.1 | Xumusa — BaxxHas 5
001acThb
€CTECTBO3HAHUS U
MIPAKTUYECKON
eI TEIbHOCTH

YCJIOBCKaA

[Ipeamer xumun. Posib XUMHM B )KU3HU
YeJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemrectBa. PuU3nNUecKue CBOMCTBA
BEILIECTB. ATPETraTHOE COCTOSTHUE
BeliecTB. [loHATHE 0 METOAAX TTO3HAHUS
B XUMMH. YHUCTHIE BEILIECTBA U CMECH.
Crnioco0bl pa3ieneHus: cMecei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCY/I0H,

C MpaBWJIaMH pabOTHI B JIAOOPATOPHUH U
prueMaMHu OOpaIIeHUs ¢ JJa0OPATOPHBIM
000pyTI0BaHHEM.

duznueckre CBOMCTBA 00Pa3I0B
HEOPraHWYECKHX BEIIECTB — METAJJIOB
Y HEMETAJUIOB.

CniocoOsI pazaesneHus cMecei
(¢punbpTpOBaHUE, BEIIAPUBAHUE,
JTUCTUJUIALIMS, XpoMaTorpadust).

PackpbIBaTh CMBICT U3y4aeMbIX TTOHSITHIA.
PackpriBaTh poib XUMUU B IPUPOJIC U
KU3HH YeJIoBeKa, €€ CBSI3b C IPYTUMU
HayKaMH.

Paznuuarh yucThIe BEIECTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIC CMECH.
Paznuuath pusudeckue 1 XUMHUIECKUE
SIBJICHHSL.

CrnenoBaTh aJITOPUTMAaM HUCIIOIB30BAHUS
IKCTIIEPUMEHTATIBHBIX METOJIOB —
HaOJII0/ICHHSI M DKCIICPUMEHTA.
Hab61ro1aTh 1 OMUCHIBATE OOBEKTHI

MIpY IPOBEJICHUH JEMOHCTPAIUHN 1
71a00PATOPHBIX OMBITOB MO0 U3YUYECHUIO
(bU3HYECKIX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aesieHus CMECEN BEIIECTB.
[IpoBOANTH XUMUYECKUIN SKCIEPUMEHT
MIpY pa3IesICHuH cMecel (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIN) B XOJI€
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JlabopamopHvie onvimoi.:

N3yyenue u onucanue GuU3nyecKux
CBOICTB 00pa31l0B HEOPraHUYECKUX
BELIECTB.

N3yuyenune cnoco0oB pa3ieneHus cMecen
(C MOMOIIbIO MarHuTa).

IIpaxmuyeckue pabomuwi:

Ne 1. ITpaBuna paGoTsl B 1ab0paTopuu U
npuéMbl 0OpalieHus ¢ 1adbopaTopHbBIM
000py/TI0BaHUEM.

Ne 2. Paznenenue cmeceilt (Ha mpumepe
OUYHCTKH MOBAPEHHOM COJIN)

npakTUyeckoil padboTel Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1ab0paTOpPHBIM
000OpyI0BaHHEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XUMUYECKIUMU BEIIeCTBAMHU
B COOTBETCTBUU C UHCTPYKIIUEH

MIPU BBIMOJTHEHUU MPAKTUYECCKOM

paboTe No 1.

BricTpauBath pa3BEpHYThIC MMCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nHpoOpMaIKIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCII0JIb30BaTh U3YUYEHHbBIN ITOHATUNHBIN
anmnapar Kypca XuMuu

1.2.

BemectBa n
XUMHUYECKHUE

peakmu

15

ATOMBI U MOJIEKYJIbI. XUMHUECKUE
aneMeHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTbie U CloKHBIE
BEILECTBA. ATOMHO-MOJIEKYJIIPHOE
yUEHHUE.

Xumuueckasi popmyina. BaneHTHOCTb
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCUTENBHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10151 XMMHUYECKOT' 0 3JIEMEHTA
B COCIMHEHHH.

OnpenensiTe TPU3HAKH XUMUYECKHUX
peaKInii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PU3UUECKHUX U
XUMHYECKHUX SIBJICHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KnaccudumupoBats XuMU4YecKue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommux 1 o0pa3yrommuxcs
BEIIIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U OTIPEIEIATh
BaJICHTHOCTH 110 (hOpMYyJIaM BEIIECTB.
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KomnuecTo Bemectsa. Monbs. Moussipaas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YHCJIA CTPYKTYPHBIX €IMHUIL BEILIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCIMHEHNM.

DU3NYECKUE U XUMUUYECKUE SBJICHUA.
XuMuueckas peakius 1 €€ Mpu3HaKu.
3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMUYECKHE YPABHEHHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIIHii
(coenuHeHUs, pa3oKEHUsI, 3aMEIICHUSI,
oOmeHa).

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

duznueckue cBoKMCTBa 00pasIoB
HEOPraHNMYECKUX BEUIECTB — METAJIIOB U
HEMETAaJIOB.

OO6pas31ipl BEemecTB KOJUIECTBOM 1 MOJIb.
duznueckue sABICHUS (TUIABJIECHUE BOCKA,
TastHUE JIbJ1a, paCTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJACHC AU
BOJIbI).

XuMudeckue siBjieHus (ropeHre CBeYH,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COJBI WIN MeJIa

C COJISIHOM KHCIJIOTOM).

HaGnronenre npu3HakoB NpOTEKaHUS

PaccTaBisaTs k03P PuiieHTsI

B YPAaBHCHUSX XUMUUECKUX PEAKIIH.
Ha6mtonats u onuceiBaTh 00BEKTHI

IIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpMYJIaM
XUMUYECKUX COCUHEHUN U YpaBHEHUSIM
XUMUYECKUX PEaAKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHbIC
METO/IbI TO3HAHUS (B TOM YHUCTIE
Ha0JI0/ICHKE, MOJICTMPOBAHUE,
AKCTIEPUMEHT U OCHOBHBIE OTIEpaIuu
MBICTUTENBHOMN e TENTbHOCTH
(cpaBHeHUe, KIaccupUKaIus)
BricTpanBaTh pa3BEPHYTHIE MIMCHMEHHbBIE
Y YCTHBIE OTBETHI C ONMOPOU

Ha nHpopManuio U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
HCTIOJIb30BaTh U3YYECHHBIA MOHATUNHBIN
anmnapar Kypca XUuMuu
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XUMHYECKUX pEaKIUil (pazioKeHue
caxapa, B3aMMOJIEHCTBUE CEPHOI
KHUCIIOTHI C XJIOPUAOM Oapus, MOdyyeHue
u paznoxxkeHue ruapokcuaa meau (1)
IpY HarpeBaHUM, B3aUMOJIEHCTBHE
xesesa ¢ pactBopom conu meau (11).
OnBIThL, WILTIOCTPUPYIOLINE 3aKOH
COXpaHEHUS MACCHhI.

JlabopamopHvie onvimei:

Coznanue Mozieneit MoJIeKy
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa31l0B HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Ha6monenue ¢pusndeckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBeuu, MpOKATHMBAHIE METHON
MIPOBOJIOKH ) SIBJICHUIA.

HaGmronenue u onrcanue Npyu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:
OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI

BEIIIECTB, MOJIIPHON MacChl, MacChI
BEIIIECTB, MACCHI M KOJIMYECTBA BEIICCTBA;
MacCOBOH JIOJIM XUMHYECKOTO JIEMEHTA
1o hopMysie COeTUHEHUS,
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I10 YpaBHCHUAM XUMHUUCCKUX peaKum?I:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BCCTHOMY KOJIMYCCTBY, MacCCC
pE€arcHTOB NI IPOAYKTOB pCaKIINU

Hroro o pazaeny

20

Pa3nen 2. BaxkHeiimme npeacTaBuTe i HEOPraHUYECKHUX BelleCTB

2.1

Bo3nyx. Kucnopos.
Ilonstue
00 oKcHIax

6

Boznyx — cmeck razos. CocTaB Bo3yxa.
Kucnopos — anemeHT u npoctoe
BenecTBo. Haxoxkienue kuciopoa

B IIPUPOIC, PU3NUECKUE U XUMHUICCKUE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYE€HUSI KUCJIOPO/ia B TAOOPaTOpUU U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupojie. O30H —
AJUTOTPOIHAS MOAM(PUKALINUS KUCIOPOIA.
TennoBoit 3¢ PexT XUMHIESCKOHN peaKIny,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

U SHAOTepMUYecKre peakuu. Tommso:
yroJib ¥ METaH. 3arps3HeHUe BO3IyXa,
yCHJIEHHE TTapHUKOBOTO Y (dekTa,
paspyleHre 030HOBOTO CJIOSI.
Xumuueckuii IKCcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpesienenue conepkanus
KHCJIOPOJa B BO3AYXE

[Tonyuyenue, coOupanue, pacrno3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBIIEHUsT (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUN XUMHUCCKUX
peakuii ¢ ydacTHEeM KHCIOPOIa.
XapakTepu30BaTh (ONMHUCHIBATh) COCTAB
BO371yXa, ((U3UICCKUE U XUMHUCCKHEC
CBOWCTBA KHCIIOPOJIa, CIIOCOOBI €T0
TIOJTyYeHUS, IPUMEHEHHE 1 3HAUCHHE

B IIPUPO/IE U J)KU3HH YEIIOBEKA.
CpaBHUBATbH peaKIuu TOPEHUS U
MEJICHHOTO OKUCJICHHSI.

OOBSICHATH CYITHOCTH KOJIOTHUECKUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/TyXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUU XUMUYECKOH MTOCY/TBI U
000py0BaHMs, a TAKXKE MPaBUIaM
oOpalieHus C TOPIOYNMH BEIIECTBAMH.
[ImarmpoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMHIECKHIE SIKCTICPUMEHTHI,
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Y U3y4YE€HUE CBOMCTB KUCIOPOLA.
HaGmronenue B3auMoIeiCTBUS BELLIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HUKHOBEHHUS U IPEKPALLECHHS TOPEHUS
(moxkapa).

Jlabopamopnuiii onvim:

O3zHakomiieHHe ¢ 00pa3liaMu OKCHIOB U
ONMCAHUE UX CBOMCTB.

IIpakxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3yYEHUE €T0 CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA HAa OCHOBAHUH aTOMHOW MacChI
XUMHYECKOT0 3JIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

10 YPAaBHEHHSAM XUMUYECKUX PEAKLIAN

MIPOBONTH HAOIFO/ICHUS, IENATh BBIBOIBI
Mo pe3yJibTaTaM dKCIEPUMEHTA

TIPH TTPOBEICHUH JTAOOPATOPHBIX OTIHITOB
U IPAKTUYECKOUN paboTHI.

BBIMUCIIATH KOJIMYECTBO BEIIECTBA,
00BEM ra3za o Gopmyiam.

YuacTBOBaTh B COBMECTHOMU paboTe

B TpyIIIIE.

BricTpanBaTh pa3BEépHYTHIC MMCEMCHHBIC
U YCTHBIC OTBETHI C OTIOPOU

Ha nHpoOpMaIKIo U3 yueOHUKA U
CIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCII0JIb30BaTh NU3YUYEHHbBINA TOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bopopon. [lonstue
0 KHCJIOTaX U COJISIX

Bogopon — aneMeHT u nmpocTtoe
BeecTBo. HaxoxneHnne Bogopoaa

B ITpupojie, GU3NICCKUE U XUMHUCCKUE
CBOICTBa, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotsl u comnm.
MossipHblit 00BEM Ta30B. PacuéThl

M0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackppiBaTh CMBICT M3y4aeMbIX MMOHATHN
Y IPUMEHATH 3TU MOHATHS IPU ONTUCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre U XUMHUYECKUE CBONCTBA
BOJIOPO/1a, CITIOCOOBI €T0 TIOTyUYeHUS,
MIPUMEHEHUE.

Cobupatb npubdOp 111 MOTYUYEHUs
BOZOpPOJA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHuEe BOJIOPOJA.
B3aumopeiicTBre Bo10poaa ¢ OKCUIOM
menu (II).

JlabopamopHuwiii onvim:
BzaumoaeicTBue KMCIOT ¢ MeTaJlJIaMHU.
llpakxmuueckasn paboma:

Ne 4. Tlonyuenue u cobupaHue BoJ10poJia,
U3y4YECHHUE €0 CBOWCTB.

Buviuucnenus:

00BbEMa, KOJTMYECTBA BEIIISCTBA T'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIIECHUH
ra3oB

JUTSI COCTaBIIeHUsS (DOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUN XUMHUCCKUAX
PEAKLMH C Yy4aCTUEM BOJOPOJIA.
BBIMUCIIATE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBa, 00BHEM rasa,
MaccCy BEIIECTBA;

[TpoBOIUTE PACUETHI IO YPABHCHUSAM
XUMHYECKUX PEAKIIMiA: KOJTMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath nmpaBuiiaM 0€30MaCHOM
paboTHI B 1Ta0OPATOPUU TIPHU
UCTIOJh30BAaHUH XUMHUYECKOH TIOCYIBI U
00OopyIOBaHUS, a TAKXKE TpaBUIaM
oOpaIleHus C TOPIOYUMH BEIIeCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTHKE XUMUIECKUE SKCTICPUMEHTHI,
MIPOBOAUTH HAOIIO/ICHUS, IENATh BBIBOIBI
M0 pe3yibTaTaM dKCIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe
B TPYIIIE

2.3

Bopa. PacTBopsl.
Iloasgarue
00 OCHOBaHUAX

dusnueckne cBorcTBa Boabl. Boga kak
pacCTBOPUTENb. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBICIT M3y4aeMbIX MMOHITUN
Y IIPUMEHSTH 3TH MOHATHUS IIPU ONUCAHUN
CBOWCTB BEIIECTB U UX IIPEBPALLICHUN.
Xapaktepu3oBaTh PU3NUECKUE U
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PactBopbl. Poisib pacTBOpOB B IpUpoOAE U
B JKM3HHU 4esioBeKa. KpyroBopoT BOAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BoJI. OXpaHa M OYKCTKA TPUPOJHBIX BOJ.
HaceliienHbie 1 HEHACHIIICHHBIE
pactBOpbl. PAaCTBOPUMOCTD BENIECTB

B Bojie. MaccoBasi 107151 BELIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHMEe BENIECTB ¢ pa3IuyHON
PacTBOPUMOCTBHIO.

B3aumoneicTsre BOJbI C METAITIAMU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1EJI0YEH C MOMOIIBI UHAUKATOPOB.
JlabopamopHvie onvimol
UccaenoBanme 0COOEHHOCTEN
pPacTBOPEHUS BEILLECTB C PA3JIMYHON
PacTBOPUMOCTBIO.

[IpuroroBieHue pacTBOPOB

C onpeneIEHHON MaCcCOBOM J10JIEN
pacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

Ne 5. IIpuroToBneHnne pacTBOPOB

C onpeneIEHHOM MacCOBOM J10JIeH
pPacTBOPEHHOIO BELIECTBA.

XUMHYECKUE CBOWCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEINS B IPUPOIHBIX MPOIIECCAX.
CocTaBiiTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATB CYIITHOCTH KOJIOTHUYECKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOTHBIX BOJ, CIOCOOBI OYHUCTKH BOTBI
OT MPUMECEH, MEPHI MO0 OXpPaHE BOJI

OT 3arpsi3HEHUSI.

[TrarrpoBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBHI, IPOBOIUTH HAOTFOACHMS,
JieaTh BHIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTEHI.

CrnemoBath npaBmiiaMm 0€30macHON
paboTHI B 1abOpaTOpUu MpHU
UCIIOJIb30BaHUU XUMUYECKOH MOCY/IbI U
000pyI0BaHUS.

[TpoBOIUTE BEIYUCIICHHUSI C TPUMEHEHUEM
MOHSTHS «MacCOBast IOJIs BEIIECTBA

B PacTBOPEY.

BricTpanBath pa3BEpHYThIC MMCEMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaLUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
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Buviuucnenua:
C UCITOJIL30BAHHUEM TTOHITUA «MacCcoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BAaTh U3YUYCHHBINA IOHATUHHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCChI
HEOPraHUYECKHUX
COEJIMHEHNH

11

Knaccudukanus HeopraHnyeckux
coenunennid. Okcunpl. Knaccudukanms
OKCHJIOB: cojieo0pa3ymomne (OCHOBHBIE,
KHUCIIOTHBIE, aM(OoTepHbIE) U
Hecoseoopasyronue. Homenknarypa
okcuaoB. DU3NUEeCcKUe U XUMUUYECKHE

cBoMcTBa OKCUOB. [TomyueHne oKCuIoB.
OcHoBanus. Kiaccudukaiysi OCHOBaHUIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknatypa ocHoBanuil. ®uznyeckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM.
[losryyenne ocHOBaHUM.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

A XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiutoB H.H. bekertoa.
[lonydyeHue KucCior.

Conu. HomeHnkiatypa cosneil.
Ou3ndecKre U XUMAYECKUE CBOMCTBA
conei. [Tonydyenue comne.
['eHeTnueckas CBs3b MEXAY KJIaCCaMHU
HEOPraHWYECKNX COCTUHEHUM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

KnaccudununupoBath u3ydaemsoie
BEIIIECTBA MO0 COCTaBY U CBOMCTBAM.
CocTaBisaTh (HOPMYJITBI OKCHUIOB, KUCTIOT,
OCHOBaHWM, COJICH U HA3bIBATh UX

10 MEKTYHAPOTHOM HOMEHKJIIATY]E.
[TporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOITUX XUMHYECKHX CBOMCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIICCTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBIsTh MOJIEKYJISIPHBIE YPABHEHUS
PEaKINii, HIUTFOCTPUPYIOIIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
MIOJITBEPKIAIONTNX TCHETUICCKYFO
B3aHMOCBSI3b MEKIY HUMH.
[Tpon3BOIUTH BEIYUCTICHHUS

M0 YPABHEHUSIM XUMUYECKHUX PEAKITHIA.
[TmaarpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUIECKUE
HKCTIEPUMEHTHI, POBOIUTH HAOTIOACHMS,
JIeaTh BHIBOJIBI 10 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPaTOPHBIX OMBITOB U MPAKTHYECKUAX
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OO6pa3libl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, WILUTFOCTPUPYIOIIUE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPraHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOIIBIO MHIUKATOPOB.
N3yyeHne B3aUMOIENCTBUS KUCIIOT

C METAJIJIaMU, pEaKIMi HEUTpaInu3alni.
B3aumopericreue pactBopa cepHOU
KucnoThl ¢ okcuaoM meau (I1).
[Tonyuenue HepaCTBOPUMBIX OCHOBAHUM.
BriTecHeHne oqHOTO MeTauia Apyrum
U3 pacTBOpa COJIH.

Ipaxmuyeckas paboma

Ne 6. Pemienue skcriepuMeHTAIbHBIX
3aJ1a4 1o TeMe «BakHelIme Kiracchl
HEOPraHUYECKUX COCUHEHUN.
Buviuucnenus:

10 YPABHEHUSIM XUMHUYECKOU PEAKIIUU:
KOJIMYECTBA BEIIECTBA, 00HEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHToB Win
IIPOAYKTOB PEAKIUU

pabor.

CrnenoBaTh nmpaBuiiaM O€30MaCHOM
paboThl B TabopaTopuu

IIPU UCTIOJIb30BAHUY XUMUYECKON
MOCYJIbI U 000PYyIOBAHUS.
BricTpanBath pa3BEpHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMaIUIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
VCII0JIb30BAaTh NU3YUYEHHbBIN ITOHATUNHBIN
anmapar Kypca XMMUu

Hroro nio pazaeny:
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Pa3nen 3. [lepuoanueckuii 3akoH u llepuoanyeckas cucrema xumuueckux 3aemMenToB . U. MenaeneeBa. Ctpoenue
aToMOB. XUMHYecKasi CBA3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUN

3.1 | Ilepuoamyeckwuii
3aKOH U
ITepuoanueckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

J1. 1. Menneneena.

7

[TepBble MONMBITKY KJIaCCU(DUKAIIUN
XHMHUYECKUX 2JIEMEHTOB. IloHsATHE

O TPYIIAX CXOJHBIX YJIEMEHTOB
(1IeI0YHBIe M IIEJI0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[Tepnognueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUYECKHUX DJIEMEHTOB

.. Menneneera. Kopotkonepuoanas u
JUTMHHOTIEPHOIHAS (DOPMBI
[Teproanyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. PU3NUECKUI CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB TepUo/ia
Y TPYIIBI DJIEMEHTA.

Crpoenune atoMoB. CocTaB aTOMHBIX
anep. M3oronel. Dnektponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB ITEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Ieproguyueckoi CUCTEMBI

J.1. MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa

IO €ro MoJjoXeHuto B [leprnoanueckoi
cucteme JI.1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajnyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHa.

OrnuchIBaTh CTPOCHUE TAOIHIIBI
«Ileprnoanyeckasi cucTeMa XMMHUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBaths CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U MIOTyPOBHEN
MIPY MOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYypanuii u 3JeKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATE HUBUIECKHUI CMBICIT
MOPSIAKOBOIO HOMEpPA, HOMEPOB Mepruoaa
Y TPYIIIBI AJIEMEHTA.

XapaKTepru30BaTh XUMHUYECKHUE JIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KaJIUW, KAJIbIUN
Y UX COEIMHEHUS T10 TOJIOKEHUIO

B [leproanyeckoir cucreme

J.1. Menpeneena.

OOBACHATH O0IITNE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B IIPEEIaxX MaJIbIX IEPUOJOB U IIaBHBIX
MOATrPYII C Y4ETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METATNYECKUX U HEMETAJNIMYECKUX
CBOWCTB M0 TpyNIiaM 1 NEePUOIaM.
3nauenue [lepuoanueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJISl PA3BUTHSI HAYKHU U
npaktuku. /.M. Mennenees — yu€Hslii 1
rpaKIaHUH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

B3aumoneiicTBre ruipokcu/ia IMHKA

C pPacTBOpAMH KHUCJIOT U LIEIOYEH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOILH PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuua «llepuoguueckas cucrtema
XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHuie onvimol
O3zHakomileHHe ¢ 00pa3laMyu METAIIJIOB U
HEMETAIIOB

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(}OpMAIUIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XUMHUUECKAS CBA3b.
OKUCIIUTENBHO-
BOCCTAaHOBUTEJILHBIE

peakuuu

Xumnueckas cBaA3b. KoBasieHTHasA
(momnsipHas ¥ HEMOJIAPHASI) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. MoHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBUTENIbHBIEC peakiuu. [Iporieccsl

PackpbIBaTh CMBICI N3y4aeMBbIX TOHITHH.
OnpenensiTe BUA XUMUYECKOU CBA3U

B COCIMHCHHH.

MoaennpoBars CTPOEHUE MOJIEKYIT

IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKucnuTeNn U BOCCTAHOBUTEIIH.
XUMHYECKUN SKCIIEPUMEHT: U3y4YECHUE
00pa3IoB BEIIECTB METAJJIOB U
HEMETAJIOB, B3aUMOACHCTBUEC
TUAPOKCHUA IUHKA C PACTBOPAMH KUCIIOT
U TIeJI0ueH, IPOBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPDI
OKHCITUTEILHO-BOCCTAHOBUTEIBLHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuit IKCnepumMenm:
Llemoncmpayuu:

OnBIThL, WIUTIOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3oKEeHUs, COCTMHEHMUS)

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUUIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIEKTPOHHOTO OanaHca peakiiuii.
OnpenensiTh CTENEHb OKUCICHHS aTOMOB
XUMUYECKHUX DJIEMEHTOB 110 popMysiaM 1
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIIEHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisiTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkIuii METOJOM BJIEKTPOHHOTO
OajaHca.

Habaronate XMMHYECKUE OMBITHI

10 [JIaHy, aHAJIM3UPOBATH U JI€JIATh
BBIBOJIBL.

HUcnons3zoBate UKT mig cozmanns
MO/IEJIEN, MOATOTOBKY MPE3CHTALUN,
JIOKJIAJIOB 10 TEME.

BricTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC
Y YCTHBIE€ OTBETHI C OITOPOM Ha
uH(pOpMAIIIO U3 YIeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie UHTepHeTa

Hroro no pazaeny 15
PesepBHOE Bpems 3
OBIIEE UNCJIO YACOB 68
[10 ITPOT'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomumuectBo
YacoB

Conepxanue 00yyeHus

OCHOBHBIE BUJIBI ACSITCILHOCTH
oOy4Jaronuxcs

Pa3nen 1. BemecTBo 1 XuMHYeCKUe peakunu

11

IToBTOpEHUE N
yray0OJieHue 3HaHU!
OCHOBHBIX pa3fIesioB
Kypca 8 kiacca

5

[lepnognueckuii 3akoH. [lepuoanueckas
CHUCTEMAa XUMHYECKUX 3JIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTU B UBMEHEHHUH CBOMCTB
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KalbLUs U UX
COEIMHEHUH B COOTBETCTBUU

C MOJIOKEHHUEM DJIEMEHTOB

B [leprnoauueckont cucteMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMHUECKOMN
CBsI3U. THIIBI KPUCTATUIMYECKUX
pEETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT THIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3H.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XMUMHUYECKUE
CBOICTBA BELIECTB, OTHOCSIINXCS

K pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBS3b
HEOPraHWYECKNX BEIIECTB.

XapakTepru3oBaTh XUMUUECKUE FIIEMEHTbI
MEPBBIX TPEX NEPUOIOB, KAIIUS U KAJIbIUS
0 UX MoJiokeHuto B [lepuoanueckont
cucreme /1. 1. Menneneena.
KinaccudunmpoBath 1 Ha3bIBaThH
HEOPraHMYECKHUE BEIIECTBA U3YUECHHBIX
KJIACCOB.

OnuceiBaTh O0IIME XUMUYECKUE
CBOWCTBA BELIECTB PA3JIUYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUUYECKUX
pEaKIuu.

OnpenensTe BUA XUMUYECKOU CBSI3U U
THI KPUCTALUIMYECKON PEIIETKH
BEILIECTBA.

[Iporno3npoBaTh CBOKMCTBA BEIIECTB

B 3aBUCMMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEPHYTHIE MIMCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha UHGOPMALIKIO U3 YYeOHUKA U
CIIPAaBOYHBIX MaTEPUAIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJCIISIMU
KPUCTAJUTUYECKHUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJLJIOB
U HeMeTalioB (TpaduTa u anmasa),
CJIOXHBIX BEILIECTB (XJIOpUAa HATPHsI)

UCIIOJIb30BaTh U3YYCHHBIA IOHATUHHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccuduxanys XuMu4ecKux peaxkiun
0 Pa3JIMYHBIM MIPU3HAKaM (T10 YUCTY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEII0BOMY 3 (DexTy,

110 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB,

0 0OPaTUMOCTH, 1O Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMHUYECKHE YPABHEHUSI.

[lonsiTHE O CKOPOCTH XUMHUYECKOMN
peakiuu. [ToHsTHE 00 0OpPATUMBIX

U HEOOPATHUMBIX XUMHUYECKHX PEaKIUsIX.
[loHsiITHE O TOMOTE€HHBIX M T€TEPOTEHHBIX
peakuax. [lonaTue o karanuse.
[ToHsiTHE O XUMHYECKOM PAaBHOBECHHU.
@aKTOpHI, BIUSAIOIIME HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PABHOBECHS.
OKHCIUTENIBHO-BOCCTAHOBUTEIIbHbBIE

PackpbIBaTh CMBICT M3y4aeMbIX MTOHSATHIH
Y TIPUMCHSITh 3TH MIOHSATHS IIPU ONUCAHUH
CBOMCTB BEIICCTB U UX MPEBPAICHHIA.
KnaccudunupoBaTs XMMUYECKUE
PEaKIUH 0 Pa3IMYHBIM PU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKOU peaKIuu OT Pa3IuIHbIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBpaIeHUN

B Pa3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEND U
BoccTtaHoBuTenb B OBP.

CocCTaByATh NIEKTPOHHBIN OanaHc
peaxiuu.

[Tpon3BOMUTH BHIYUCICHUS

M0 XUMHUYECKAM YPABHEHUSIM.
VYyacTBOBaThH B COBMECTHOM paboTe

B TIape WM TPYyIIIE.

BricTpanBath pa3BépHYThIC MMCHMECHHBIC
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peakuuu, AIEeKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pPEaKUNii C HCTIOJIB30BAaHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTUA CKOPOCTHU
XUMHUYECKON PEaKIIMu OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

OMBITHI, WUTIOCTPUPYIOITUE TIPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3NOKEHUs, COSTUHEHUS).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA 1 MACCHI
pEeareHToB WU IPOJTYKTOB IO
YpaBHEHHUSIM XUMHYECKUX pEeaKUil

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BaTh U3YUYCHHBINA IOHATUHHBIN
anmapar Kypca XuMuu

1.3

DNEKTPOIUTUYECKAS
JIUCCOIIMAIIHS.
XHUMHYECKUE
peakiuu

B pacTBoOpax

Teopust 3IEKTPOIMTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEAJIEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M TUCCOLUAIINY BEIIECTB

C Pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenenb aucconuanuu. CuibHbIe
U ci1a0ble SJIEKTPOIUTHI.

Peakuuu nonnoro ooMena. Y cinoBust

PackppIBaTh CMBICI U3y4aeMbIX ITOHATHH,
a TAKXXE€ CMBICII TEOPUHU
AIEKTPOJIUTHYECKON TUCCOLUALNY.
OOBSACHATh NPUUHUHBI
AIEKTPOITPOBOAHOCTH BOJAHBIX PACTBOPOB
BEILIECTB, pPa3INYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBnsTh ypaBHEHUS JUCCOLMALIIN
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IPOTEKAHUs peaKkUii HOHHOIO0 OOMEHa,
MIOJTHBIE U COKPAIIEHHBIC HOHHBIE
ypaBHEeHUA peakiuid. CBOCTBa KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
MPEACTABICHUI 00 3JIEKTPOTUTUUECKOM
nucconuanuy. KauecTBeHHbIE peakiuu
Ha UoHbIL. [ToHATHE O TUAPOIIU3E CONEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 351€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JACCOLIMAIIUM KUCIIOT, 1IeJI0Yen

U coJiei (BO3MO>KHO MCIIOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIOUINAE MPU3HAKU
MIPOTEKAHUsI PEAKIIUA HOHHOTO OOMEHa
(oOpa3oBaHMe OcajKa, BBIJCICHUE ra3a,
oOpa3oBaHHE BOJIbI).

Pacno3HaBaHue HEOPraHUYECKUX
BEILIECTB C TOMOIIBI KAYE€CTBEHHBIX
pEaKiui Ha UOHBI.

Jlabopamopuwiii onvim:

N3yueHne npu3HaKOB MPOTEKAHUS
peakuu HOHHOTO OOMEHAa B pacTBOpPax
AIIEKTPOIUTOB (C 00pa30BaHUEM OCAJKa,

BBIJICJICHHEM ra3a, 00pa30BaHUEM BOJIbI).

Ilpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, IIOJHBIC U
COKpaliéHHbIC HOHHBIC YPABHEHUS
XUMHUYECKUX PeaKIuii HOHHOT'O0 OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEAKLMU TUIPOIIA3a COJIEH.
XapakTepu3oBaTh 00IHME XUMUUECKUE
CBOMCTBA BEIIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TE€OPUU JICKTPOIUTUUECKOU
JIUCCOLMAIMY; TTIOATBEPKIATh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUUYECKUX PEAKIIUM.
Pemats skcriepuMeHTaIbHBIE 3a/1a4u

10 TEME.

[InanupoBaTh U OCYILIECTBISATH

Ha MPAKTHKE XUMUUYECKUE
HKCIIEPUMEHTBHI, POBOUTH HAOTIOACHHUS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM
HKCIEPUMEHTA NIPU IPOBEAECHUN
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
pador.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
MCII0JIb30BAHUU XUMHUUYECKOM MOCYIbI U
000pyI0BaHUS.

[IpoBOANTH BHIYUCIEHUS IO XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaThH B COBMECTHOM paboTe
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Ne 1. Pemienne 3xkciepuMeHTaIbHBIX
3aJ1a4 110 TEeME.

Buviuucnenua:
110 YPAaBHEHUSIM XUMUYECKUX PEAKIUN

B IIap€ WIH TPpyMIIE.

BricTpanBaTh pa3BEpHYTHIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMALIMIO U3 yUeOHUKA U APYTUX
MCTOYHUKOB UH(OPMAIIIH, B TOM YHCIIE
Nutepuera

Hroro no pazgeny

17

Pa3gea 2. HemeTa/iibl 1 UX COeTMHEHUA

2.1

OOmias
XapaKTepUCTUKA
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

4

OO6m1as xapakTepUCTHUKA rajoreHOB.
OcoOEeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crpoenue u pusznueckue CBONCTBA
IIPOCTHIX BELIECTB — raJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3auMOJEHCTBHUE C METAINIAMH,
HEMETaJUIaMU, 1IeJI0YaMM ).
XnopoBogopon. CoJisiHast KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJIYYEHUE,
npuMeHenue. JleicTBue xjuopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxuenme Xa0puasl U UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuueckuiit IKcnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpakatonue GU3NIeCKue u
XUMHUYECKHE CBOMCTBA raJIOTEHOB U UX
COEIMHEHUH (BO3MOKHO UCIIOJIb30BAaHUE

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH

B I3MCHEHUU CBOMCTB HEMETAJIOB U UX
COCJIMHEHUH B MpeJenax MaabixX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproauyeckoil cuCTEMbI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBatb (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajoreHoB (Ha MpUMeEpe XJIopa) U
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe XJI0PUI-UOHBI B pACTBOPE.
[InanupoBaTh U OCYIIECTBISThH

Ha MPAKTHUKE XUMUUYECKUE
AKCIEPUMEHTHI, IPOBOAUTH HAOIIO/ICHUS,
JIeJIaTh BBIBOJII IO pe3yJibTaTam
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BUJIEOMATEPHUAIIOB).

O3zHakomileHHe ¢ 00pa3LaMu XJIOpUI0B
(raJoreHuI0B).

Jlabopamopnutii onvim:

N3yuenue CBOWCTB COIAHON KUCIIOTBHI.
[IpoBeneHrEe Ka4eCTBEHHBIX PEAKIIMI
Ha XJIOPUJI-MOHBI.

IIpaxmuyeckas paboma

Ne 2: Tlony4denue CosTHOM KUCIIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Buiuucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJTMH U3 PEareHTOB JIaH B U30bITKE

HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX ONBITOB M MPAKTUYECKUX
pabor.

CrnenoBaTh nmpaBuiiaM O€30MaCHOM
paboThl B TabopaTtopuu

P UCTIOJIb30BAHUN XUMUYECKON
MOCYJIbI U 000PYyI0BaHUSI.

BricTpanBath pa3BEpHYThIC MMCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha nHpopMaIKIo U3 yueOHUKa U
CIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCII0JIb30BAaTh U3YUYEHHbBIN ITOHATUNHBIN
anmnapar Kypca XUMHH

2.2

OoO0mas
XapaKTepUCTUKA
XUMHUYECKUX
2JIEMEHTOB
VIA-rpynnel. Cepa
U €€ COeIUHCHUS

OO6m1ast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUSI.

Crtpoenue u pusndyeckue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U CEPBHL.
AnnoTpornHbeie MOIU(DUKAIINHN KHUCIOPOaa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, cTpoeHuE, (pu3ndecKue u
XUMHUYECKHE CBOWCTBA.

OKcupl cepbl Kak IpeACTaBUTENN
KHCJIOTHBIX OKCHUJIOB.

Cepnas kuciorta, Gu3anyeckue u
XUMHUYECKHE CBOMCTBA (00IIIME KaK

OOBACHATD 00IITHE 3aKOHOMEPHOCTH

B U3MEHECHHH CBOMCTB JIEMEHTOB
VIA-rpynmnsbl ¥ UX COEIMHEHUM C YUETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh GU3NICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHNIN
(cepoBOIOpPOA, OKCUAOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIYYCHHUSI, TPUMEHEHNE U 3HAUYCHUE
B TIPUPOJIC ¥ KU3HU YETIOBEKA.
OnpenensiTe HaM4YuE CyIb(HaT-nHOHOB
B pacTBOpE.

OOBIACHATH CYIITHOCTH SKOJTOTHUCCKIX
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peACTaBUTENS Kilacca KUCIOT U
cnenuduyeckue). XuMU4YECKUE peaKkiuy,
JIeKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a MoJy4eHHsI CEpHOM KUCITIOTBHI.
[Ipumenenue. Conu cepHOM KUCIIOTHI,
KaueCTBEHHas peakiusl Ha CYIb(aT-HOH.
Haxoxnenue cepsl 1 €€ COEqIUHEHNI

B IIPUPOJie. XUMHUUECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHCHUSIMHU
cephl (KUCTIOTHBIC IO/, 3aTPSI3HEHNE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
IPEIOTBPAICHUSI.

Xumuueckuii IKchepumenm:
Llemoncmpayuu:

O3HakoMJIeHHE C 00pa3IaMu Cephl U e
COEJIMHEHUAMU (BO3MOKHO
MCII0JIb30BAHUE BUACOMATEPHUATIOB).
Hab6monenue nporecca oOyriavBaHus
caxapa noj JevCTBUEM
KOHICHTPUPOBAHHOW CEPHON KUCIIOTHI.
JlabopamopHhvie onvimoi.

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIeHHON CEpPHOM KHUCIOTHI.
[IpoBeneHre KaueCTBEHHOM peaKInu Ha
cynbdaT-uoH ¥ HAOIIOICHUE MpHU3HaKa
€€ MPOTEKAHUS

npo0JieM, CBSI3aHHBIX ¢ IEpepaboTKOMN
COCMHEHUH CEPBI.

IInaHupoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, POBOUTH HAOTIOACHMUS,
JieaTh BHIBOJBI 110 pe3yJibTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuiam 0e30macHON
paboTel B TabopaTopuu

IIPU UCTIOJIb30BAHUN XUMUYECKON
MOCYJIbI U1 000PYyIOBaHUS.
[Tpou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnionp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIbI
(ITeproauyeckyto cuCTEMY XUMHUYECKUX
anemenToB /. 1. Menaeneena, Tabiuiy
pacTBOPUMOCTU KUCJIOT, OCHOBAHUH U
CoJIEH B BOJE, JIEKTPOXUMUYECKHN P
HaIpsKEHU METAIIIOB).

Hcnonp30BaTh IPU BBITOJIHEHUU
y4eOHBIX 3aJlaHUi U B TIPOLIECCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XHUMHYECKOI0 COJIEP>KaHuUs, CIIPABOYHbIE
Martepualbl, pecypcbl IHTEpHETa

41




2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HIIEMEHTOB
VA-rpynmst.

Azor, hochop u ux
COEJIMHEHUS

OO6uras xapakTepuCTUKa HIEMEHTOB
VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIE CTETICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B MPUPOJIE,
du3HUecKre U XUMHUYECKUE CBOHCTBA.
Kpyrosopot azora B npupoze.
AMMHaK, ero pU3NIECKUe U XUMHIECKHUE
CBOICTBA, TIOJyYCHHUE U IPUMEHEHUE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE.
KadecTBeHHas peakiysi Ha HOHBI
aMMOHUSI.

A3OTHas KHCJIOTa, €€ MOoTyueHue,
bu3uYECKre U XUMUUECKUE CBOMCTRA
(oOmue Kak MmpeCcTaBUTEN Kiacca
KHUCJIOT U CIIeIU(PUIECKHE).
Hcnonp3oBaHHe HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MHUHEPATIbHBIX
ynoOpeHuid. XUMHYECKOE 3arps3HEHNE
OKPY’KAIOIIEN CPEbI COCTMHECHUSMU
a30Ta (KUCJIOTHBIE IO/, 3arPSI3HEHHE
BO3/1yXa, TTOYBHI U BOJOEMOB).
docdop, amnoTpornHbie MOIUMUKAIIH
docdopa, puzMUIecKre U XUMHISCKUE
cBoictBa. Okeun gocdopa (V) u
dbochopnas kuciora, GU3NIECKUE U

OOBACHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB AJIEMEHTOB
VA-rpynnsl ¥ UX COEJUHEHNI C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHUS, A30THOM
KUCJIOTBI, HUTPATOB, okcuzaa gocdopa (V)
u ochopHoit kuCIOTHI, hochaTos),
CTIOCOOBI MX TIOTYUYCHHUsI, IPUMEHEHHUE 1
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
HOHBI B PacTBOpE.

OOBSICHATH CYIIHOCTh IKOJIOTHIECKUX
npo0sieM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIlIeH cpele.

[TmanrpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, POBOIUTH HAOTIOACHMUS,
JIeaTh BHIBOJIBI 10 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pATOPHBIX OMBITOB U MPAKTUYECKOMN
paboThI.

CnenoBaTh npaBuiiaM 0€30MacHOM
paboThl B 1TabopaTopuu
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XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue pocharos B kauecTse
MUHEPATBHBIX YI0OpECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomJieHUE ¢ PU3NYECKUMU
cBoMcTBamMu a3zota, pocdopa

1 UX COEeIUHEHUM (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE C 00pa3IaMu a30THBIX U
dbochopHbIX yA0OpeHHil.

[Tonyuyenue, cobupanue, pacro3HaBaHUE
Y U3y4YE€HUE CBONCTB aMMHaKa.
BzaumonericTBre KOHIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbI0 (BO3MOKHO
MCII0JIb30BAHUE BUACOMATEPHUATIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHre KaUECTBEHHBIX PEAKIIHI
Ha MOH aMMOHHUsI U ¢ochaT-uoH, U
M3yYCHHUE MPU3HAKOB UX MPOTECKAHMUSI.
Ilpaxmuueckas paboma

Ne 3: Tlonmy4yenne ammuaka, H3y4eHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaAKITUI

MIPU UCTIOIB30BAHUH XUMUYECKON
MOCYJIbI U1 000PYyIOBaHUS.
[Tpou3BOUTH BHIUUCICHHUS

M0 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh IPU BHITTOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIIBI
(MepUOIUYECKYIO CUCTEMY XUMUYECKHUX
anemeHToB [[. 1. Menneneena, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U
COJICH B BOJIE, DJICKTPOXUMUYECKUM Pl
HaIpsKEHU METAJIIOB)
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2.4

Oobmas
XapaKTEepUCTHUKA
XUMHUYECKHUX
3JIEMEHTOB
[VA-rpynnsl.
Yraepon u
KPEMHUU, U UX
COCIUHEHHUS

OO6uras xapakTepuCTUKa HIEMEHTOB
I[VA-rpynmel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHUSI.

VYrnepona, a;uioTpoIiHbie MOIU(PUKALINH,
pacrpocTpaHeHue B MPUpoe,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopouus. Kpyrosopor yriepoja

B IIPUPO/IE.

Oxkcusl yriepoja, ux puzndeckue u
XUMHYECKHUE CBOMCTBA, JICMCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
IPUMEHEHHE. JKOJIOTHUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yrieposa (1V), runoresa rio6aibHOTOo
NOTEIUICHUS KJIUMAaTa, TapHUKOBBIN

¢ dexT.

VYroiibHas KUCIIOTA U €€ COJU, UX
dbu3nyuecKkre U XUMHUYECKHE CBOMCTRA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOoHaT-
nonbl. Mcnonb3oBanue kapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIEHHOCTH U
CEJIbCKOM XO3SMCTBE.
[lepBoHaYaIbHBIE TTOHSITHUS

00 OpraHMYeCcKUX BEIEeCTBaX KaK

0 COeIMHEHUSX yriepoja (MeTaH, 3TaH,

OOBACHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB

IV A-rpynmnsl 1 uX COEIMHEHUN C yUETOM
CTPOEHHUSI X ATOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB
YIJIE€pOia U KPEMHUS U UX COEINHEHHI
(OKCHIIOB yTaepo/a, yrolbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOW KUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJYyYEHUS, IPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U JKU3HU YEIOBEKA.
OOBACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yriIepoJa U KPEMHUS.
Omnpenenars KapOOHAT- U CUIIMKAT-UOHBI
B pacTBOpeE.

OOBSACHATH CYIITHOCTb IKOJIOTUUYECKUX
po0sieM, CBA3aHHBIX C HAXO0XKIEHUEM
YIJIEKUCIIOrO ra3a B OKPYXaroIIeu cpee.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBA
OpPraHWYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAVMHEHUI (METaH, 3TaH,
ATWIEH, all€TUJIEH, 3TAHOJI, TJINLEPHH,
YKCYCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHNYEeCKUX COCIMHEHNN yIiIepoaa u
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STUJIEH, AlleTUJIEH, TAaHOJI, [JIULIEPHUH,
YKCyCHasi KUCIIOTA).

[IprupoaHbIe ICTOYHUKH YIJIEBOIOPOIOB
(yroae, npupoHbIi ra3, HedTh),
IPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: XKUPAX, OCJIKaAX, YIIIEBOJIAX —
U UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCAMHEHUI.
Kpemnuii, ero pusnyeckue u
XMMHYECKHE CBOMCTBA, IOJy4YEHUE U
npuMmeHeHue. CoeJMHEHUS! KPEMHHUS

B npupoje. OO1ue npeacTaBieHus

006 okcuze kpemuwus (1V) u kpeMHHEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOIb30BaHUE B OBITY,
MEULUHE, IPOMBIIIJIEHHOCTH.
Baxwuelime cTpouTEIbHBIE MATEPUAIIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
xkene300eToH. [Ipobiaembr 6e30macHOro
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEPHUAJIOB B TOBCEHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Monenu KpUCTaJUIMYECKUX PEHIETOK

OpPTaHMYECKHUX BEIICCTB.
OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUH KUBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY ¥ TIPOMBIIIJICHHOCTH.
[TpoBOIUTE BEIYUCIICHHSI TIO YPAaBHEHUSM
XUMHYECKUX PEAKIIHH.

[T1arrpoBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBHI, IPOBOIUTH HAOTFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a60paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh MpaBmiiaM O€30MaCHOM
paboThI B T1abopaTopuu

MIPH UCTIOJIE30BAHUN XUMUYECKON
MOCYJIbI U1 000PYyTOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yueOHUKa,
CIPaBOYHBIE MaTEpUAIIbI
(ITepnonmyeckyro cUCTEMY XUMHUYECKUX
sanemenToB /. . Menneneena, Tabnauiry
PacTBOPUMOCTH KHCTIOT, OCHOBaHUH U
coJie B BOJIE, DTICKTPOXUMUYCCKUN PSIJT
HaIPSKEHUH METaJIOB)
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anmasa, rpadura, QyniepeHa.
O3HaKoMIIEHHE C TIPOLIECCOM aJCOpOLIUU
PacCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CHJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomartepuanbl: CUIIMKaTHAS
IPOMBILIEHHOCTB ).

Mozaenu MOJIeKyJ1 OpPraHu4eCKUX
BEIIECTB.

Jlabopamopnutii onvim:

[Tonyuenue, coObupanue, pacro3HaBaHue
Y U3YUYEHUE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHne KaUeCTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHHE NPU3HAKOB UX MPOTEKAHUSI.
Ilpaxmuueckue pabombpi:

Ne 4. TlonyueHue yriaekucioro rasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o Teme «BaxHeime HeMeTaibl
U UX COETHEHUS»

Buviuucnenua:

M0 YPaBHEHUSIM XUMUYECKUX PEAKIUN

Hroro no pazneny

25
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Pa3nen 3. MeTaliibl M X COCAMHECHUSA

3.1 | OOuue cBoiicTBa 4
METAJLIOB

OO6mras xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJVIOB HA OCHOBAHHUH X
nonoxeHnus B [lepuoguueckont cucreme
XUMHYECKHUX JIEMEHTOB

.. Menneneesa u CTpOEHHS AaTOMOB.
Crpoenune MetaiuioB. Metanuyeckas
CBS3b U METAJNINYECKAS
KpUCTAJNINYECKasl PEeIIETKA.
DIEKTPOXUMUYECKUI Psi/l HANIPSIKEHUN
MeTajioB. PU3NUECKUE U XUMUYECKHE
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nosryyeHus: MmetaiuioB. [lonsTue

0 KOpPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CnnaBel (CTalb, YyT'YH, TIOPATIOMUHUM,
OpoH3a) 1 UX IPUMEHECHHUE B OBITY U
MPOMBILIIIEHHOCTH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOXHO UCIIOJIb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvie onvimoi:
O3HakoMJieHHE C 00pa3aMy METAJIIOB U
CILIaBOB, UX (PU3NYECKUMU CBOWCTBAMU.

PackppiBaTh CMBICII U3yYa€MBbIX MTOHATUU
Y IPUMEHSATH 3TU TMOHSATUS PU ONTUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLCHUN.
OOBsICHATH 001IME 3aKOHOMEPHOCTHU

B U3MEHECHHUH CBONCTB JIEMEHTOB-
METAJUIOB U UX COCIMHEHUM C YYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAILIOB,
oO1ue Pu3nIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh OOIIHE CIIOCOObI
MOJIYYEHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3aLTUTH METAILIIOB
OT KOPPO3HH.

CrnenoBath npaBmiiaMm 6e30macHON
paboTHI B 1aOOpaTOpUH MpHU
UCIIOJIb30BaHUU XUMUYECKOH MOCY bl U
000pyI0BaHUAI.

[Tpon3BOUTH BEIYUCIICHHUS

110 YPaBHEHUAM XUMUUYECKUX PEAKIIUIA,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ape WUJIU TPYIIIE.

Hcnonp30BaTh IPU BHIOJIHEHUU
y4eOHBIX 3a/IaHUM TEKCThI yUeOHHKA,
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Buiuucnenus:

110 YPAaBHEHUAM XUMHUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MaTEPHUAIIBI
(ITepnonnyeckyo cUCTEMY XUMUYECKUX
anemeHToB J. . Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKUMN P
HaMpsHKEHUH METasloB)

3.2

Baxnuerimme
METAJUIBI U UX
COECIUHEHUS

16

[IlenmounbIe METAJIJIBL: ITOJIOKEHHUE

B [leproanyeckoil cucteMe XuMHUYECKUX
anemeHToB [[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaXO0XKJICHUE B IPUPO/IE.
dOu3NUeCcKHe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanust). OKCUIBI
Y TUJPOKCHUIBI HATPUS U KA.
[IprMeHeHuE 1IeTI0YHBIX METAIOB U UX
COEIMHEHUN.

[[lemouHO3EMENBHBIE METAJIJIBI MAarHUM 1
KaJaplUMK: noJsioxkenue B [lepuognueckoit
CHCTEME XMMHUYECKHUX JIEMEHTOB

.. MenneneeBa, CTpOCHUE UX aTOMOB,
HaXO0XJICHUE B npupojie. Pu3ndeckue u
XUMHMYECKHE CBOMCTBA MarHusi
Kanblus. BaxkHelme coefMHEHUS
KaJIbIUs (OKCH/I, TUIPOKCH, COJIH).
JKEcTKOCTh BOJBI M CITOCOOBI €€
YCTpaHEHHUSI.

ANOMUHUN: TOJIOKCHHUE

B [leproanyeckoi cucTeMe XMMHYECKUX

OOBICHATH 00IITHE 3aKOHOMEPHOCTU

B UI3BMCHCHHUM CBOMCTB DJIEMCHTOB-
METAaJIJIOB U UX COEJIMHEHHH B TpyIIax

C y4€TOM CTPOCHHS UX aTOMOB.
XapakTepu3oBath GU3NIECKUE U
XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
METaJIJIOB M UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJy4YEHUs1, MPUMEHECHUE U 3HAYCHUE

B MPUPO/IC U )KU3HU YEJIOBEKA.
YcranaBnuBaTh NIPUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MpUMeEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBaTth ¢ MOMOIIBIO KAYECTBEHHBIX
peaKIuii MOHbI METAJIJIOB: MarHusl,
KaJIbIWs, aATIOMUHUSA, [TUHKa, xKeme3a (1)
u xenesa (III), menu (II).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB Y TUJIPOKCHIOB ATFOMUHUS U
IIMHKA.
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anemeHTOB [[.1. MenneneeBa, ctpoeHue
aToOMa, HaXOXJICHUE B MPUPO/IE.
DU3NYECKHE U XUMHUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHJIa U TUIPOKCHUAA ATFOMUHUSL.
Keneszo: nonoxenue B [lepnoanyeckoi
CUCTEME XUMMHYECKHX JIEMEHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJeHue B npupoje. Pusnyeckue u
XUMHYECKHUE CBOMCTBA Kele3a. OKCHUIbI,
ruapoKcHIbl U coiu xkenesa (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Oco0eHHOCTH B3aUMOICHCTBHUS OKCH/IA
KaJIbIMA U HATPUs C BOAOU (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
OxpanuBaHue MjiaMeHU HOHAMU HaTpUs,
KaJIMS U KaJablysl (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBI.
[Ipouiecc ropenus xemnes3a B KUCI0POIe
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvle onvimoi:

[IpoBeneHne Ka4YeCTBEHHBIX PEAKITUMA

Ha MOHBI (MarHus, KaJIbIUsl, aTFOMUHHUS,

IInaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, IPOBOUTH HAOTIOACHMS,
JIeJaTh BBIBOJBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA MIPU MPOBEACHUU
Ja00paTOPHBIX OMBITOB U IPAKTUUECKUX
pabor.

CnenoBath npaBuiam 0e30macHON
paboTel B 1abopaTopuu

MIPY UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbI U1 000PYyIOBaHUSI.

[Tpon3BOAUTH BEIYUCIIECHUS

10 XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOU paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBath pa3BEpHYThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BaTh U3YUYCHHBIA IOHATUHHBIN
anmnapar Kypca XUuMuu
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unka, sxenesa (I1) u sxxenesa (1), meau
(IT), onucanue NpU3HAKOB UX
MPOTEKAHUS.

Hccnenosanre ampoTepHbIX CBOMCTB
TUIPOKCHIA ATTFOMUHUS U TUIPOKCUIA
IIUHKA.

Ilpaxmuueckue pabomuwi:

Ne 6. XKécTkoCTh BOJIBI M METOJIBI €€
yCTpaHEHHS.

Ne 7. Pewienue skcriepruMeHTaIbHbIX
3aj7a4 1o Teme « Baxueiue Metanisl u
WX COCIUHECHUS.

Buiyucnenus:

10 YPABHECHUSIM XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEarcHTOB JIaH B U30BITKE
WUJIU COJICPKUT MPUMECH;

MacCOBOM /101 BBIX0/1a MMPOYKTa
peaxkuuu

Hroro nio pazaeny

20

Paznen 4. XuMusi M OKpy:Kaouias cpeaa

4.1

XUMUA "
OKpY XaroIas cpesia

3

BemecTBa 1 Matepualibl B HOBCEAHEBHOM
’KM3HM yenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHX 0KOTaxX U OTPABJICHUSX.
XUMHYECKOE 3arpsi3HCHUE OKPY KAIOIIECH
cpensl (TpeaeabHas 10ImycTuMast

XapakTepu3oBaTh POJIb XUMHUHU

B pPa3IMYHBIX cpepax nesaTeTbHOCTU
JIIO/eH, OCHOBHBIC BEIIIECTBA U
MaTepuasbl, TPUMEHSEMbIE B )KU3HU
COBPEMEHHOI'0 YeJI0BEKa.

OOBACHATD yCIIOBUSI 0€30MaCHOTO
MCII0JIb30BaHUS BELIECTB U XUMHUECKUX
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KOHIICHTpaI1us BeiecTB. Poiab xumuu

B PEIICHUH YKOJIOTMUYECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3ioB MaTepuaioB
(CTeKJ10, CTUTaBbI METAJIJIOB, MTOJUMEPHBIE
MaTepUabl)

peakuuii B ObITY.

AHaIU3UpOBaTh U KPUTHUECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IPOMBIIIIJIEHHOCTH, CETbCKOT0 XO351CTBa,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’Karollel Cpebl.

YMeTb 0Ka3bIBaTh MEPBYIO NOMOITH

IPU XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.
[TpuHuMaTh yyactue B 00CyX ICHUU
npo0IeM XUMUYECKON U IKOJIOTMYECKON
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO MTpodsieMe 1
npejyaraTb BO3MOKHBIE ITyTH €€
peleHus

Hroro no pazneny: 3
PezepBHoe Bpems 3
OBILEE UHMCJIO HACOB 68
[10 ITPOTPAMME
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