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PaGouas mporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl COCTaBlieHa Ha OCHOBE TpeOoBaHMU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBaHus, TmpeacTaBieHHBIX B DenepanbHOM
roCy/IapCTBEHHOM  00pa30BaTeIbHOM CTaHJApPT€ OCHOBHOTO
obmiero obpa3oBaHus, ¢ Y4ETOM pacHpelenéHHBIX MO Kiaccam
MpOBEpsiEeMBbIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUS H
AIIEMEHTOB COJIEp)KaHUs, MPEICTABICHHBIX B YHHUBEPCAIbHOM
Kopu(dukarope Mo XMMHH, a TaKkxke Ha ocHoBe IlpumepHoii
MpPOrpaMMbl  BOCIUTAHUS OOYYarOMIMXCS MPU  HOTy4YEeHUH
OCHOBHOro o0Omiero oopa3zoBanuss u c yuérom Konuenmuu
MpernoaaBaHus y4eOHOro npeamera «XUMHSI» B
oOpa3oBaTenbHBIX OpraHu3anusx Poccuiickori  Dexeparnmy,
peanu3yIomuX OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOrpaMMbl (YTB.
Pemennem Komrernn Munnpocsenienuss Poccnn, nmpoTokoisr or
03.12.2019 N IIK-4BH).

[IOSICHUTEJIBHAA 3AIIMCKA

CornacHo cBoeMy Ha3HaueHHMIO pabodasi mporpamma sIBJIsSE€TCS
OPHEHTUPOM ISl COCTaBICHHUs pabOUMX aBTOPCKUX IMPO- I'PaMM:
OHa JaéT Mpe/CTaBICHUE O LEINsAX, OOel cTpaTteruu o0y4yeHus,
BOCIHMTAHUSI W Pa3BUTHUSA OOYYAIOUIMXCSA CPEACTBAMH y4eOHOTO
npeamera «XHUMHUS»; YCTaHABIMBAET 00S3aTENIbHOE IMPEIMETHOE
CoZiepKaHue, MPEIyCMaTpUBAcT PaclpellelieHUe ero mo KiaccaM
U CTPYKTYPUpPOBaHME €ro 10 pa3[enaM U TeMaM Kypca, OlpeesseT
KOJIMYECTBEHHbIE M KAaYeCTBEHHBIE XApPAKTEPHCTUKH COJCPIKaHUS;
naéT MpUMEpHOe pacrpeeseHne yIeOHbIX YacoB M0 TeMAaTHYECKUM
pazaenam Kypca " PEKOMEHTYEMYIO (mpuMepHy10)
MOCJICA0BATCIIBHOCTE UX H3YUYCHHA C y‘IéTOM MCXKIIPEAMCTHBIX U
BHYTPUNIPEMETHBIX  CBsA3€H, JIOrMKM  yueOHOro  Tmpoliecca,
BO3PACTHBIX 0coOeHHOCTeH 00y4arommxcs; orpeiesisieT
BO3MOXKHOCTH ~ TIpeAMeTa [yl peaju3auuu TpeOoBaHMH K
pe3yiIbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00Immiero oOpa3oBaHHs, a Takke TpeOoBaHUIl K
pesyabTataM OOy4YeHHs XMMHUHM Ha YpPOBHE LEJleH H3ydeHHs
npeameTa n OCHOBHBIX BUI0B y‘ICGHO-HOBHaBaTeHLHOﬁ
NEeSATETbHOCTH, YYEOHBIX JEWCTBUH YYEHHMKA II0 OCBOCHHIO
yueOHOT0 CoJep KaHMsL.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «XUMMS»
Bknag yuebHOoro mpeamera «XUMHsS» B JIOCTHXCHHE IeNei

OCHOBHOro o0miero oOpa3oBaHusi OOYCJIOBJIEH BO MHOI'OM

3HAYEHUEM XUMHUYECKOM HAyKH B IO3HAHWU 3aKOHOB IPHUPOJBI,

B Pa3BUTUU

HPOM3BOJIUTENBHBIX CHJ O0LIECTBA ¥ CO3JAaHUM HOBOW  0a3bl

MaTepUAIbHOMN KYJIbTYPBI.

XuUMHS  KaK ~ DJIEMEHT CUCTEMBl €CTECTBEHHBIX  HayK
pacrpocTpaHuia CBOE BIMAHME Ha Bce OOJIACTH YEJIOBEYECKOro
CYILECTBOBAaHMS, 3a3Jaja HOBOE  BHJEHUE MHpa, CTaja
HEOTHEMJIEMbBIM KOMIIOHEHTOM MHUPOBOH KYJIBTYPBI,
HEOOXOJUMBIM YCIIOBUEM JKHW3HHM OOILECTBA: 3HAHUE XUMUU
CIIy’)KUT OCHOBOW 17151 (POPMUPOBAHMSI MUPOBO33PEHUS UYEIIOBEKA,
€ro NpeJICTaBICHUI 0 MaTepualIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb
UTPaIOT bopmupyeMble XUMHEN IIPEJCTaBJICHUS 0
B3aMMOIIPEBPAILEHUAX IHEPTUU U 00 3BOJIIOLUH BEILIECTB B IPUPOJIE;
COBpPEMEHHasi XMMHUsI HallpaBJIeHa Ha pelleHKe II100aIbHbIX MpolieM
YCTOMYUBOTO pa3BUTHA YEJI0BEYECTBA — CBIPHEBOM,
HHEPreTUYeCcKOi, MUIIEBOM M HIKOJIOTHYECKO Oe3omacHoCTH,
po0JIeM 3IpaBOOXPAHECHHUS.

B ycioBusx BO3pacTaromIero 3HAYEHHS XUMHM B JKU3HHU
oOmiecTBa CYyIIECTBEHHO IOBBICHJIACh POJb  XHMHUYECKOTO
oOpa3oBaHus. B miaHe conuanu3anuu OHO SIBISETCS OJHUM M3
yCJIOBUH (POPMHUPOBAHUS MHTEJUIEKTA JIUYHOCTH U TAPMOHUYHOTO
€€ pa3BUTHS.

CoBpeMEHHOMY 4YENIOBEKY XMMHUYECKHE 3HaHUS HEOOXOJIUMBI
JUIL TIPHOOpETEeHUsT OOIIEKYJIBTYPHOIO YPOBHS, MO3BOJISIFOILETO
YBEPEHHO TPYAUTHCA B COLMYME U OTBETCTBEHHO y4acTBOBAaTh B
MHOT00Opa3HOi KW3HM OOLIECTBA, JUIi OCO3HAHHMSA BAKHOCTH
Pa3yMHOTI'O OTHOILIEHUSI K CBOEMY 370POBBIO M 3JI0POBBIO JPYTHX, K
OKpY>Karolled MPUPOAHOU Cpele, A I'PaMOTHOTO IMOBEAEHHS IpU
MCIIOJIb30BAHUM PA3IMUHBIX MAaTEPUAIOB U XMMHUYECKUX BEIIECTB B
MIOBCEITHEBHOM JKU3HU.

XuMuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBISIETCS] 6a30BbIM
MO0 OTHOWICHHIO K CHCTEME OOILIEro XWMHUYECKOro OOpa3oBaHUSL.
[TooToMy Ha COOTBETCTBYIOIEM €MY YPOBHE OHO DPEAU3YeT
npucyne oo1meMy XUMHYECKOMY OOpa3oBaHHIO KIIIOUEBbIC
LIEHHOCTH, KOTOPbIE OTPAKar0T rOCYAapCTBEHHbIE, OOIIECTBEHHbIE U
VHAUBHUyaJbHbIE MOTPEOHOCTH. OTHUM OIpeNeNnsieTcss CYIIHOCTb
obmet  cTparermd  OOydYeHHS, BOCIHTAaHUS W  Pa3BUTHUSA



00ydJaronmxcsi CpeICTBAMH YIEOHOTO MpeaMeTa «XUMUS.
Wzyuenne mpeamera: 1)  cnocoOCTByeT — peanu3anuu
BO3MOXKHOCTEW Ui camMOpa3BUTHUA U (HOPMHUPOBAHUS KYIBTYPHI
JIMYHOCTH, €€ 001IeH U (PyHKIIMOHATLHON IPaMOTHOCTH; 2) BHOCUT
BKJIJ] B (popMHpOBaHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEM
HOJPOCTKOB,  HABBIKOB  HMX  CAaMOCTOATENBbHOM  y4eOHOM
NESTENIbHOCTH, OKCIEPUMEHTANIbHBIX M HCCIIEJOBATEIbCKUX
YMEHHI, HEOOXOAMMBIX KakK B TIOBCEIHEBHOW XWU3HH, TaK U B
npohecCHOHATBbHOM e TENbHOCTH;
3) 3HAKOMHT CO crenr(pUKON HAYYHOTO MBIILICHUS, 3aKJIa/IbIBACT
OCHOBBI I[EIOCTHOTO B3IUIfa HA €AWHCTBO TPHUPOJALI M YEJIOBEKa,

SABIISETCS OTBETCTBEHHBIM 3TarnoM B (bopMupOBaHUH
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTU TOJIPOCTKOB; 4) crocoOCTByeT
(hopmMupoBaHUIO LIEHHOCTHOTO OTHOIIEHUS K

€CTECTBEHHOHAYYHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 3KOJIOTHYECKOe 00pa30BaHKE IIKOJbHUKOB.

Ha3BanHble HanpaBiieHUs] B 00y4EHUU XUMUHU 00€CIIeUnBaIOTCS
celu(UKON  colepkaHus  NpeaMeTa,  KOTOpbIM  sIBIseTCS
Hearoruyecky aJanTHPOBAHHBIM OTpaK€HHEM 0a30BOH Hayku
XUMHU Ha ONPEIEIEHHOM dTare €€ pa3BUTHS.

Kypc Xxumuu OCHOBHOHM IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE
oOyyaroUMMICsS OCHOB HEOPraHMYeCKOM XUMHMU M HEKOTOPBIX
HOHATUH U CBeACHUH 00 OTAEIbHBIX OOBEKTAaX OPraHUYecKOM
XUMHH.

CrpykTypa cozepxaHusi npeaMera cOpMHpOBaHA HA OCHOBE
CUCTEMHOIr0 MOAX0Ja K ero nzydyenuto. ConeprkaHue CKIIa(bIBaETCs
U3 CUCTEMBl IOHATHH O XUMHMYECKOM DJIEMEHTE U BELIECTBE HU
CUCTEMBI TMOHATUI O XuUMHUYeckoW peakiuu. OOe 3TH cHUCTEMBI
CTPYKTYPHO OpraHM30BaHbl [0 IPUHLHUIY IIOCIEI0BATEIHLHOIO
pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHMYECKUX IIPEICTABICHUN
Pa3HOr0 YpOBHS: aTOMHOMOJIEKYJIIPHOI'O YYE€HHMS KAaK OCHOBBI
BCEro ecTecTBO3HaHuA, ypoBHs [lepuoamyeckoro 3akona I. U.
MeHzeneeBa Kak OCHOBHOI'O 3aKOHAa XUMHH, YYEHUs O CTPOEHUU
aToMa W XMMHMYECKOM  CBSI3W,  NIpEICTaBIeHUA 00
JJIEKTPOJUTUYECKONM  IUCCOLUALMUA  BEIIECTB B  pacTBOpax.
Teopernueckne  3HaHUA  PACCMATPUBAIOTCS  HA  OCHOBE
AMIMPUYECKU TMONYyYEHHBIX M OCMBICICHHBIX (haKTOB, pa3BUBAIOTCS
IIOCJIEZIOBATENBHO OT OJHOTO YPOBHS K JPYTOMY, BBIIIOJIHSS
(GyHKIMN OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXKHOCTEH  NPAaKTUYECKOrO INPUMEHEHHS U IOJIY4YEHUs



M3y4aeMbIX BEILECTB.

Takas  opranusanuss  colaepkaHus — Kypca  CIOCOOCTBYET
NPEICTABICHUI0 XUMUYECKON COCTABIISAIONICH HAay4HOM KapTHHBI
MHpa B JIOTMKE €€ CUCTeMHOM mnpupoisl. TeMm cambIM
o0ecreynBaeTcs BO3MOXHOCTb (OPMUPOBAHUS Yy OOyYaroIUXCs
LIECHHOCTHOI'O OTHOIIEHHs K HAy4YHOMY 3HAHHIO U METOJAM I103HAHUS
B Hayke. BaxHO Taxke 3aMETUTh, UTO OCBOCHHE COZAEPXKaHUs Kypca
IPOUCXOAUT C IIPUBJICYECHUEM 3HAHUM U3 pPaHEe H3YYEHHBIX
KypcoB: «Oxpyxaromuil mup», «buonorusa. 5—7 Kigacce» U
«Pu3uka. 7 Kjace».

HEJ U3YYEHUSA YYEBHOI'O ITPEAMETA «XUMWS»

K HanmpaBieHnto nepBOCTENEHHON 3HAYMMOCTH IIPU pealu3aLuu
oOpa3zoBaTenbHBIX (DYHKIMH Tpeamera «XUMHs» TPaIuIUOHHO
OTHOCAT (HOPMHPOBAHME 3HAHUI OCHOB XHMMMYECKOM HayKu Kak
o0nacTh  COBPEMEHHOTO  €CTECTBO3HAHMSA,  MPAKTHUECKOU
JeSITeIbHOCTH YeJIOBEKAa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOM
KYJBTYpBl. 3a0aua TpeaMeTa COCTOMT B (DOPMHPOBAHMU CHCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHIINX (PaKTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKUX IIOJIOKEHUH, JIOCTYITHBIX 00001eHn
MHPOBO33PEHYECKOIO XapakTepa, s3blka HAayKd, 3HaHUM O
HAYYHBIX METOJIaX M3yYeHHs BEIIECTB M XMMHUYECKUX PEaKIHi, a
Takke B (OPMHPOBAHMM U Pa3BUTHM YMEHMH M CrocoOoB
NESTeTbHOCTH, CBS3aHHBIX C IUIAHMPOBAHHWEM, HAONIOJCHHEM U
HPOBEJCHHEM XMMHYECKOTO SKCIEPHUMEHTa, COONIOAECHUEM MpaBuIl
0e30macHOro oopaieHus ¢ BEIeCTBAMU B TOBCEAHEBHOM KU3HHU.

Hapsny ¢ oTuM 1enum wu3ydeHus mOpeaMmera B Iporpamme
YTOYHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX MPHOPUTETOB B
cCHCTeMEe OCHOBHOro oOmero oOpa3oBanus. Cerogus B
oOpa3oBaHuM 0co00 3HAYMMOM TPU3HAETCS HAIPABICHHOCTD
o0y4eHMs Ha  pa3BUTHE U  CaMOpa3BUTHE  JMYHOCTH,
dbopMupoBaHue e€ MHTe/UIeKTa M o0med KynbTypbl. OOyueHue
YMEHHIO  YYUTbCS W TPOAOKaTh  CBOE  oOpa3oBaHHE
CaMOCTOSITENTbHO CTaHOBHUTCS OJHOM W3 BaKHEUIIMX (YHKIIHMA
y4eOHBIX IPEMETOB.

B cBsi3u ¢ 3TUM npu U3y4YEHUU MpPEAMETAa B OCHOBHOM IIKOJIE
JOMUHHpYIOIIEe 3HaYeHHE TPUOOPEN Takue yeau, Kak:
~~ (hOpMHUPOBAHHUE UHTEIUIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM

K camM000pa3oBaHHIO, COTPYIHHYECTBY, CAMOCTOATEILHOMY

NPUHATHIO pEIIeHWH, CHOCOOHOW aJanTHpPOBaThes K  OBICTPO



MEHSIOLIMMCS YCIOBUSAM JKU3HU;

~ HaNpaBJICHHOCTh OOYYEHHS HA CHCTEMATHYECKOE NMPHOOILEHHE
y4aluxcst K caMOCTOSITEbHOMN MMO3HABATEIbHON AEATENbHOCTH,
HAy4YHBIM METOJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBALUIO H
pa3BUTHE CIOCOOHOCTEH K XMMUU;

~~ o0ecrieueHHe YCIIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO
00y4aroMUMHUCS OIbITAa Pa3HOOOPA3HON AESATEIbHOCTHU, TO3HAHUSA U
CaMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUN),
UMEIOLIMX YHUBEPCAIbHOE 3HAYEHHE [UIsl PA3JIMYHbIX BHJOB
JEATEIIbHOCTH;

~~ opMHUpOBaHHE YMEHHMH OOBSICHATH M OLICHUBATh SBICHUS
OKpY)KAloIllEro MHpa Ha OCHOBAaHMM 3HAHUM U  OMbITa,
MIOJIyYEHHBIX IPU U3yYEHUN XUMUMY;

~~ (hopMHpOBaHHE y 00YJAIOMIUXCS TYMaHUCTUYECKUX OTHOIICHHH,
NOHUMAaHMS LEHHOCTH XUMHYECKUX 3HAHUM Ui BBIPAaOOTKH
HKOJIOTHYECKU 11e7IeCO00Pa3HOro MOBEJCHUSI B OBITY U TPYJOBOM
JEATEIbHOCTH B LEISIX COXPAaHEHHs CBOEro 310pOBbS U
OKpY>Karolle MPUPOJIHON CPEJIbI;

~~ pa3BUTHE  MOTHBalMM K  OOy4eHHIO,  CIOCOOHOCTEH K
CAMOKOHTPOJIO U CAMOBOCHHMTaHHIO Ha OCHOBE YCBOEHUS
00111eUeNTOBEYECKUX 1IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOODPY MPO(DUIIS U HAIIPABJIIEHHOCTH JAJIbHENUIIIET0 00yUYEeHHUSI.

MECTO YYEBHOI'O ITPEAMETA «XUMMUS»
B YUYEBEHOM IIJIAHE

B cucreme o6mero oOpa3zoBaHusi «XHMHS» TpPU3HAHA
00s13aTeNbHBIM Y4eOHBIM TIPEAMETOM, KOTOPBI BXOJMUT B COCTaB
npeaAMeTHON 00acTu «EcTeCTBEHHOHAYYHBIE TIPEIMETHI».

VY4eOHbIM MJIaHOM Ha e€ u3ydyeHue oTBeleHO 136 yueOHBIX
4acoB — I10 2 4 B HeAelo B 8 1 9 Kitaccax COOTBETCTBEHHO.

JIns KaxJ0ro Kiacca IpeayCMOTPEHO pe3epBHOE ydeOHOoe BpeMms,
KOTOpO€  MOXKET  OBITh  HCIOJNB30BAHO  yYaCTHUKAMH
o0Opa3oBaTeNbHOrO  Tpolecca B HeMIX  (GOPMUPOBAHHUS
BapUATHBHOW COCTABJISIONIEH COJIEp)KaHUSI KOHKPETHOM padoueit
nporpaMMmbl. B cTpykType paboueil mporpamMmbl Hapsgy C
HOSICHUTENIbHOM 3aIMCKOM BbIAENIEHBI CIEIYIOIIHNE Pa3elibl:

~" IUTaHUpYEeMbIE pEe3yJbTaThl OCBOEHHsS y4eOHOro mpeaMeTa
«XUMHUS» — JIMYHOCTHBIE, METapeIMETHbBIE, IPEMETHBIE;

~ coziepKaHue yueOHOTo mpenMeTa « XUMUs» 110 ToAaM 00y4eHus;

~  [IpUMEpPHOE  TEeMaTHYeCKOoe  IUIaHWPOBaHWE, B  KOTOPOM



JETATU3UPOBAHO CONCPIKAaHUE KaKIOW KOHKPETHOM TEMBI, yKa3aHbI
KOJIMYECTBO 4YaCOB, OTBOJUMBIX Ha €€ M3y4yeHUE, U OCHOBHBIC
BUJbl Y4EOHOH JESTENbHOCTH YYEHUKa, (OPMHUpPYEMBIE IpH
W3y4EHUU  TEMBbl, IPUBEAEH  IIepedYeHb  JEMOHCTPALMIA,
BBIIIOJHAEMBIX  YYHUTEIEM, M IIEPEUYCHb PEKOMEHAYEMBIX
71a00paTOPHBIX OMBITOB U MPAKTHUYECKUX PabOT, BHIMOIHAEMBIX
yJalIMMHUCS.

COHEP)XAHUE VYEBHOI'O MPEIMETA «XUMUS»
8 KJIACC
Ilepsonauanvhvie xumuyeckue nOHAMUL

[Ipenmer xumuu. Ponp Xumuu B KM3HH 4YelloBeka. Tena u
BeulecTBa. Pu3MyecKkue CBOMCTBA  BeEIIECTB. ArperatrHoe
coctosinre BemiecTB. [loHATHE O MeTOnaxX IMO3HAHUS B XHUMHUH.
Xumus B cucteMe Hayk. Uwucrtele BemecTBa U cMecu. CrocoObl
pa3aeneHus CMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIbI
XUMHUYECKUX dJeMeHTOB. IIpocTbie ©  CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnyeckass ¢opMysa. BaneHTHOCTh aTOMOB XUMHYECKHX
3JIEMEHTOB. 3aKkoH MOCTOSIHCTBA cocTaBa BEILIECTB.
OtHocutenbHass aToMHasi Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAs
Macca. MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTA B COETUHEHUH.

dusnueckre U XUMUUECKHUE SIBJICHUS. XUMHUUECKash peakius u
e€ MpU3HAKU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. XUMHUECKUE
ypaBHeHus. Kimaccudukamus XuMHYECKUX peakiuii (COeTUHEHHS,
pa3noXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckutl skcnepumenm: 3HAKOMCTBO C XMMHUYECKOH MOCYIOH,
C mpaBwiaMu pabOThl B NabOpaTOpuu M TMPHEMAMHU OOpAIICHUS C
7a00paToOpHBIM ~ 00OpPYJOBaHMEM; W3yY€HHE W  OIHCAHHE
(GU3MYECKUX  CBOMCTB  00paslOB HEOPTaHUYECKUX  BEIIECTB;
HaOmoieHne  (Qusnyeckux (IUIaBIEHWE BOCKAa, TasHUE JIbAA,
pacThpaHue caxapa B CTYIKE, KUIIEHHE M KOHJEHCALUsl BOJBI) U
XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHWE MEIHOM IMPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SIBICHHH, HAONIOJACHUEC W
ONMCAHUE  TPHU3HAKOB  IPOTEKAHMUS  XUMHUYECKHX  pPEaKLHu
(B3aMMOICHICTBUE CEPHOU KUCIIOTHI C XJIIOPUIOM OapHs, pa3IoKEeHUE
ruapokcunaa Meau(Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE XKeje3a ¢
pactBopom comu  wmeau(Il)); m3ydenwe cmocoOoOB paszaeneHus
cMmeceil (C MOMOIIBIO Marumra, (GUIBTPOBAHHUE, BBITAPUBAHUE),




NpOBEJCHHE OYMCTKU IMOBAapEHHOM conu; HaONIO/IeHHEe W ONMCaHHe
pE3yJIbTaTOB IPOBEJAEHMS OIIBITA, WIIIOCTPUPYIOIIErO 3aKOH
COXPAaHEHHUS MaccChl; CO3J1aHue Moenen MOJIEKYJT
(ILIapOCTEPIKHEBBIX).

Baoicnetiwue npedcmagumenu HeopeaHu4ecKux geuecms

Boznyx — cmech razos. Cocras Bo3nyxa. Kucinopo — 3nemeHT
n 1pocroe BemecTBo. HaxokneHuwe kuciopoia B HPUPOAE,
du3nueckue W XHUMHYECKHE CBOWCTBA (PEaKIMU TOPCHUs).
Oxkcunpl.  Ilpumenenue kwuciopoga. CrocoObl  TOYYCHHS
KHMCIIOpOJia B JIadoparopuu W HpoMbIIUIeHHOCTH. KpyroBopot
Kkucnopona B mpupoge. O30H — auioTpomnHas Moaudukaius
KHMCJIOPOJIA.

TemnoBoit 3pheKT XUMUYECKOW pPEeaKI, TePMOXUMUYECKUE
YpaBHEHHUSI, 9K30- U 3HJO0TEPMUYECKHE peakuu. TOIIMBO: yroib U
MeTaH. 3arps3HeHHe BO3/1yXa, YCHIIEHHE MapHUKOBOro 3ddexra,
pa3pylIeHre 030HOBOIO CIIOSL.

Bomopon — »anemeHT u mpoctoe BemiecTBO. Haxoxknenue
BOJOpOJa B TpHUPOAE, (QU3NYECKHME U XUMHUYECKUE CBOWCTBA,
HpUMEHEHHUe, CrIocoObl nostyueHus. Kuciaorsl u conu.

KonunuectBo BemectBa. Moss. MossipHas macca. 3akoH ABOrajpo.
MosnspHblit 00bEM ra3oB. PacyéTsl N0 XUMHYECKUM YPaBHEHHSM.

®usnyeckue CBOWCTBa BOAbl. Boga Kak pacTBOPUTENb.
PactBopbl. HachlllleHHbIE UM HEHACBIIIEHHBIE  PAaCTBOPHI.

Pacmeopumocms  sewecms 6 6ode. ( Kypcusom o6osnauen
VueOHblIl Mamepua, KOMopblli U3yuaemcs, Ho He 8bIHOCUMCS HA
NPOMEINCYMOUHYIO U Umo20sylo ammecmayuio) MaccoBast 10Js
BEILIECTBA B pacTBOpE. X UMHUYECKHE CBOMCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpOB B IIpUpOAE U B KU3HU yesoBeka. KpyroBopot Boas
B IpUpOJE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanmst HeopraHwdeckux coeauHeHH. OKCHIIBI.
Knaccudukanus  okcumoB:  cojeoOpasyromue  (OCHOBHBIE,
KHCJIOTHBIE, ampoTepHBbIC) " HecoJIeo0pa3yromIue.
Homenknarypa OKcuaoB (MEXIyHapoAHas M TPUBUAIbHASA).
®u3nyeckue M XUMHYECKHE CBOWCTBAa OKCUIOB. [lomydenue
OKCH/JIOB.

OcnoBanusa. Krnaccudukanus  OCHOBaHWH: MENOYH W
HEpPaCcTBOPUMBIE OCHOBAHMS. Homenknarypa OCHOBaHUM
(MexxayHaponHas W TpuBHasibHas). dusnueckne U XUMUYECKHE
cBoMcTBa OCHOBaHUU. [loydyeHre ocHOBaHUN.



Kucnorel. Kmaccudukanms kucnor. HomeHknmaTypa KHCIOT
(MeXIayHapoaHas W TpUBHAlIbHAsA). DU3NYECKUE U XHUMHUYECKUE
cBoiicTBa KuCiIOT. Pan aktuBHoctu MetaiioB H. H. beketona.
[Tonyuenune Kucior.

Conu. HomeHnkiatypa coseit (MexxayHapoiHas ¥ TPUBHATIbHAS).
du3nuecKue U XMMHYECKUE CBOMCTBA coiel. [lonmyuenue conei.

'eneTnueckass CBA3b MEXAYy KilacCaMd HEOPraHMYECKUX
COEIUHEHUM.

Xumuueckuu 9KCNepUMeHm. HOJTy4EHHeE, coOupanue,
pacrio3HaBaHWE ¥ U3YYEHHE CBOWCTB KHCIOPOJa; HaOMoaeHNe
B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOZHUKHOBEHHUS
W TpeKpalleHusi ropeHus (mokapa); 03HaKOMJICHHE C 00pa3amu
OKCHJIOB M OIHCAaHWE WX CBOWCTB; MOJYy4YeHHE, COOHMpaHue,
pacrio3HaBaHUE W U3YYEHHE CBOKMCTB Boopona (TopeHue);
B3auMojielicTBue Bojpopoaa ¢ okcupom Menu(ll) (Bo3moxkHO
UCIIOJIb30BAHUE BHUICOMATEPHAJTIOB); B3aUMOJICUCTBHE BOABI C
MeTa/ulaMi (HaTpueM U KajibleMm) (BO3MOKHO HCIIOIb30BaHHE
BUJIEOMATEPHAIIOB); ONPE/IEIICHNE PACTBOPOB KUCIIOT U IEIouei
c MTOMOILIBIO WH]MKAaTOPOB; UCCIIeI0BAHNE 00pa3ioB
HEOPraHWYECKUX BEIIECTB pA3IUYHBIX KJIACCOB; HAOII0IeHNE
W3MEHEHUsI OKPACKM MHJIMKATOPOB B PACTBOpPax KHUCIOT H
niesoued; u3ydeHue B3aumojeiictBus okcunpa wmenu(Ill) ¢
pacTBOPOM CEPHOM KHUCIOTHI, KHUCIOT C METaJulaMH, PEaKLuii
HeWTpanu3alyy;  TOJyuYeHHe  HEPACTBOPUMBIX  OCHOBAHHIA,
BBITECHEHHUE OJTHOTO METaJlJIa IPYTUM U3 PAaCTBOPA COJIU; PEILICHUE
SKCHEPUMEHTAIBHBIX 337a4 10 TeMe «BaxHelmme Kiaccel
HEOPraHMYECKUX COCTMHEHUIN.

Ilepuoouueckuti  3axon u Ilepuoouueckas cucmema XuMU4eCKUX
anemenmos J[. U. Menoeneesa. Cmpoenue amomos.
Xumnueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTETLHBIE PEAKITUH

[lepBble TOMBITKA KJIACCU(PHUKAIMH XUMHUYECKUX OJIEMEHTOB.
[lonsatTne o Tpynmax CXOAHBIX DJJIEMEHTOB (IIEJIOYHBIE U
HIEJIOYHO3EMEIbHBIE METaJIbl, TaJIOT€Hbl, WMHEPTHBIE Ta3bl).
DneMeHThl, KOTopble 00pa3yloT aM(pOTepHble OKCHIbI H
TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucteMa XUuMHYECKUX
anementoB JI. M. Menneneea. KoporkonepuoaHas U
JUTMHHOTIEPUOTHAS dbopmbI [Tepronnueckoi CHUCTEMBI
xumuueckux 3neMmeHToB Jl. 1. Menneneesa. [leproasl v rpynisl.
DU3NYECKUI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOJIa U




IPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX siziep. M30Tomnbl. DIEKTPOHBI.
CTpoeHue 371eKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XMMUUECKUX
anemeHnToB Ilepuommueckont cucremsl J[. WM. MeHnneneesa.
XapakTepucTUKa XUMHYECKOIO 3JIEMEHTa 10 €ro IOJI0KEHHIO B
ITepnoguyeckoit cucreme . . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHMs paJuyca aTOMOB XHUMHYECKHX
AJIEMEHTOB, METAJUIMYECKUX M HEMETANIMYECKUX CBOMCTB IO
rpynnaM u nepuopaM. 3HaueHue I[lepuoanmdeckoro 3akoHa u
[Teproauyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JJISI Pa3BUTHUS
Hayku U nnpaktuku. J[. 1. MenaeneeB — yu€HbIN U TpaXaaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJsipHash U HEMOJISIPHAS)
CBSI3b. DIEKTPOOTPULATEIBHOCTh XUMHUECKHX 3JIE€MEHTOB. MoHHas
CBSI3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. [Iporeccsl okucaeHus: U BoccTaHOBICHUSA. OKUCIUTENN U
BOCCTAHOBUTEIIN.

Xumuueckuti  dxcnepumenm: W3yueHHE 0Opa3lOB  BELIECTB
METaJIOB U HEMETAJUIOB; B3aUMOJCHCTBUE THJIPOKCUAA LIUHKA C
pacTBOpaMH  KHCJIOT H  IIEJIOYeH; TMPOBEJACHUE  OIBITOB,
WJUTFOCTPUPYIOLIUX MIpUMEPHI OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (TOpeHue, Peakiuu pPaszIoKEHUs,
COCIMHEHHUS).

9 KJIACC
BemecTBo 1 xuMHUUecKast peaxiiys

[lepuonnueckuii 3akoH. I[lepuoanueckas cucTeMa XUMHUECKUX
anemenToB []. . Menneneera. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, KaJWs, KAJIbIUA U HMX COCJUHEHWH B COOTBETCTBUH C
NOJI0KEHUEM AJ1eMeHTOB B [lepuonnyeckoil cucteMe u CTpOeHUEM
WX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKOM CBsI3U. THUIBI
KPUCTAJUTMIECKAX PENIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOU PEIETKU U BUJ1a XUMUYECKOH CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIECTB
(MexxnyHapoJIHas U TpUBHANIbHAs). XUMHUYECKHUE CBOMCTBA
BELIECTB, OTHOCSIINUXCA K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX
COEIMHEHUH, FTeHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XuMUueckux peakiui Mo pa3inyHbIM PU3HAKaM



(Mo dYmcmy M COCTaBy Y4YacTBYIOIIMX B pEaKIMM BELIECTB, IO
TerioBoMy A (deKTy, M0 M3MEHEHWIO CTeNeHEH OKUCICHUs
XUMHUYECKHX DJIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO
Kartajau3aTopa).  OK30- U JHJIOTEPMHUYECKHE  pEakluH,
TEPMOXUMHUYECKHE YPABHEHUSI.

[lonsTe 0 CcKOpOCTH XUMHUUYecKoW peakuuu. IloHstne 00
00paTUMBIX U HEOOpaTHUMbIX XMMHYECKUX peakiusax. [lonstue o
TOMOT€HHBIX M TI€TEepOreHHbIX peakuusax. I[llowamue o
Xumuueckom pasnogecuu. Daxmopwi, eruAOWUE HA
CKOpOCMb  XUMUYECKOU  pearyuu u nonodceHue
XUMUYECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  AJIEKTPOHHBIN
Oananc OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN peaxIuu.
CocraBiieHHe  ypaBHEHUIl  OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCMOIb30BAHUEM METO/Ia IIEKTPOHHOTO OaaHca.

Teopus HIEKTPOTUTUYECKON NUCCOIUAIIUU. DJIEKTPOJIUTHI U
HEAJIEKTPONIUThL. KaTnoHbl, aHHOHBL. MeXaHU3M JUCCOILUAIIUN
BELIECTB C pa3IMYHbIMU BHJAMH XHMHUYECKO CBs3H. CTeneHb
aucconranuu. CUIIbHBIC U ClIa0ble DIEKTPOIUTHL.

Peakuuu unoHHOro oOMeHa. YCIIOBUS TNPOTEKaHWsI PEaKIHi
HMOHHOT0 OOMEHa, MOJHbIE U COKpalEHHbIE MOHHbIE YpaBHEHMS
peakuuii. CBOICTBa KHUCIIOT, OCHOBAaHHUM W COJEH B CBETE
NpECTAaBICHUN 00 AIIEKTPOIIUTUIECKON JMCCOLIMALINY.
KauectBeHHbIe peakiiuu Ha MOHBL. [lonamue o eudponuze coiell.

Xumuyeckuu  oxcnepumenm.  WUCCIEAOBAHUE  3aBUCUMOCTH
CKOPOCTM XHMMHUYECKOM pEaKIUU OT BO3ACUCTBHUS Pa3IUUHBIX
(aKkTOpoOB;  MCCIEOBAaHME  SJIEKTPOIPOBOJHOCTH  PAacTBOPOB
BEIIECTB, TMpolecca AUCCONMALUU KHUCIOT, HIeJIOYer U CcoJer
(BO3MOXHO HCHOJIb30BaHHWE BHJECOMATEPUAIIOB); IPOBEICHHE
OIBITOB, WJUIIOCTPUPYIOUIMX TMPU3HAKK TPOTEKAHUs PEeaKIMid
MOHHOr0 oOMeHa (oOpa3oBaHuE oOcajKa, BBIJICJIEHUE Ta3a,
oOpa3oBaHHE BOJbl); ONbBITOB, WIIIOCTPUPYIOMIUX  MPUMEPSI
OKHCJIUTENbHO-BOCCTAHOBUTENILHBIX PEaKIMid (FrOpeHue, peakiuu
pa3joXKeHus, COEIUHEHMS); paclo3HaBaHHE HEOPraHWYECKHX
BEILECTB C IOMOIIbIO KaUECTBEHHBIX PEaKLUi HAa MOHBI;, PELLIEHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl 1 X coeuHEHNS

OOmast xapakTepucThKa TajgoreHoB. (OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cCTeneHu okucieHusd. CrTpoeHue u
¢usznueckue CBOICTBa TMPOCTHIX BEHIECTB — TaJOTEHOB.




XWMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3aUMOJCUCTBHUE C
MeTaJUlaMH, HeMeTallJlaMu, 1einoyamMu). XiopoBoopo. ComsiHas
KHCIIOTa, XHUMHUYECKHE CBOWCTBA, TOJYYECHHE, IPUMEHEHUE.
JleficTBue XJIopa M XJIOPOBOJOPOJAa HA OPraHU3M YEJIOBEKA.
Bakuneiimme xJ10pupl 1 UX HaX0XACHUE B IPUPO/IE.

Oo6mas XapaKTepUCTUKA 3JIEMEHTOB VIA-rpynimsl.

OcoOeHHOCTH  CTpPOEHHS aTOMOB, XapaKTepHbIE  CTENEHU
OKHCJICHUS.
Crpoenune u (u3MUECKHE CBOWCTBA TPOCTBIX BEIIECTB —
KHUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(HUKAIMU KUCIOpOAa H
cepbl. XuMmuueckue cBoWcTBa cepbl. CepoBOAOpOA, CTpPOECHHE,
¢usnueckne © XuMHYeCKHe CBOWCTBA. OKCHIBI Cephl  Kak
OpPEJICTaBUTENI  KUCIOTHBIX  OKcuaoB. CepHas  KHCJOTa,
(du3HYeCKre U XUMHYECKHUE CBOMCTBA (00IIME KaK MPEICTABUTEIISI
KJlacca KHUCIOT U croernuduyeckue). XHUMUYECKUE pEaKIuy,
JeXkallue B OCHOBE MPOMBILIIIEHHOTO crioco0a MoJIydeHUs: CepHOn
kucnotel. [Ipumenenne. Conu cepHOU KUCIOTHI, KauyeCTBEHHAas
peakius Ha cynbdaT-uoH. HaxoxkmeHue cepbl U e€ CoeIMHeHA B
npupone. XHMMHUYECKOE  3arps3HEHHE  OKpPYXKAIOLIEH  cpenbl
COEITMHEHUSIMH Cephbl (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEOTBPALICHHUS.

Obmas XapaKTepUCTUKA 3JIEMEHTOB VA-rpynmst.
OCOoOEHHOCTH ~ CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
OKHCJICHUS.

A30T, pacnipocTpaHeHHe B IPUPOAE, PU3MUECKUE U XUMHUECKHE
cBoiictBa. KpyroBopot a3ora B npupoje. AMMHUak, ero pusndeckue
U XMMHMYECKHE CBOMCTBa, MOJydeHHEe M mnpumeHeHue. Couu
aMMOHUs, uX (U3MYECKUEe U XUMHYECKHUE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakius Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€
noJiyyeHue, (QU3NYecKhe M XUMHUYECKHe CBoilcTBa (oOmme Kak
IPEICTaBUTEIS Kjlacca  KHCIOT U cneuuduyeckue).
Hcnonp30oBaHWe HUTPaTOB U COJEH aMMOHHMS B  KauyecTBe
MHHEPaTbHbIX yaoOpeHuii. XuMH4eckoe 3arpsi3HEHNE
OKpYJKaloIenl cpeapl COSAMHEHUSIMH a30Ta (KHCIOTHBIC O],
3arpsi3HEHUE BO3/1yXa, I0YBBI U BOJOEMOB).

®ocdop, ammorporHble Moaudukamuu (Gocdopa, dusHUecKre u
xumuueckue cBoictBa. Okeun pocpopa(V) u pochopHas kuciora,
¢u3nyeckre U XMMHUYECKHE CBOMCTBA, moiydeHue. Mcmonb3oBanue
¢dochaToB B kKauecTBe MUHEPATIBHBIX YAOOPEHHIA.

O6mmas XapaKkTepUCTUKa AJIEMEHTOB IV A-rpynmsi.



OcoOeHHOCTH  CTpPOEHHS aTOMOB, XapaKTepHbIE  CTENEHU
OKHUCJICHUSI.

Vriepos, aluioTponHble MOTU(UKAINKY, PACTIPOCTPAHEHUE B MPH-
pome, (Qusmueckue W XUMHYECKHE CBOWCTBA.  AzcopOrms.
Kpyrosopor yraepoga B mnpupoxe. Okcuabl yriaepoja, HX
¢du3nyuecKkue W XHMHYECKHE CBOWCTBA, JCWCTBUE HA IKUBHIC
OpraHu3Mbl, [OJYyYE€HHE U NPUMEHEHUE. ODKOJIOTHYECKUe
npoOyieMbl, cBsi3aHHBIE C okcugom yriepona(IV); rumoresa
rJI00aTbHOrO  MOTEIJICHHUsS] KIMMaTa; MapHUKOBBIA d(PQeEKT.
VYronpHas KHUCAOTa M €€ CONM, UX (PUBNYECKHE U XUMHUYECKHE
CBONCTBA, MOJy4YeHHE U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBI. Vcronk30BaHne kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBILIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK
0 COeAMHEHMSIX Yyriepoaa (MeTaH, 3TaH, JTHIIEH, AalleTHIIEH,
3TaHOJN, IJIMLEPHUH, YKCycHas Kuciota). Mx cocmas u
xumuueckoe cmpoenue. [loHsATHE O OMONOTMYECKH Ba)KHBIX
BEIIECTBAX: KUpax, OesKaxX, yrJIeBOJIaX — U UX POJIH B KU3HU
yejgoBeka. Mamepuanbhoe eOUHCMBO  OpP2AHUYECKUX U
HeOp2aHUu4ecKux coeoOuHeHul.

Kpewmnuii, ero puznueckue u XMMUYECKHE CBOWMCTBA, MOJTyuYeHHE
n npumeHenue. CoeauHeHus KpeMHuUs B mpupoje. OOmme
npencrasieHus 00 okcune kpeMuusa(IV) u kpemHuEBOI KucnoTe.
CunukaTel, WX  HCIOJB30BaHME B  OBITY,  MEIUIIMHE,
MIPOMBILIEHHOCTH. BaoicHeuwiue cmpoumenvible Mamepuavl:
Kepamuxka,  CmeKk1o, yemeHm, OemoH,  JHcene300emoHn.
Ilpobnemvl  Oe3z0nacnozo  UCNONBL306AHUAL — CIMPOUMENbHBIX
Mamepuanos 6 NOBCEOHEBHOU HCUSHUL.

Xumuueckuu 9KCNepUMeHm. U3Yy4EHUE 00pa3oB
HEOPraHWYECKUX  BENIECTB, CBOMCTB  COJSIHOW  KHCJOTBHI;
MPOBEACHUE KAUECTBEHHBIX pEaKUid Ha  XJIOPUI-UOHBI U
HaOJlfo/IeHUe TPHU3HAKOB UX MPOTEKaHUS; OMBITHI, OTpaXKarollue
¢dbuznueckne W XUMHUYECKHE CBOWCTBA TallOTEHOB H UX
COEMHEHNH (BO3MOXKHO MCIOJIb30BaHUE BHJEOMATEPUAJIOB);
O3HaKOMJICHHE ¢ oOpa3lamMu  XJIOpUIOB  (TaJIOTCHH]IOB);
O3HaKOMJIEHHE ¢ oOpasnamMu ceppl M €€ COEOUHEHHUSIMU
(BOBMOXHO WCTOJIB30BAaHUE BUICOMATEPHATIOB); HAOIIOICHHE
mporecca oOyrauBaHus caxapa nox NENCTBUEM
KOHLICHTPUPOBAHHOM CEPHON KHUCJIOTBHI; U3YyYEHUE XUMUYECKHUX
CBOMCTB  pa30aBIICHHOW  CEpHOM  KHCIOTBI, MPOBEIACHUE




Ka4ueCTBCHHOM peakIu Ha CyIb(aT-uoH 1 HabJI0IeHne MprU3HaKa
e MpoTeKaHus; O3HAKOMJICHHE C (PHU3UUYECKUMH CBOHCTBAMHU
azota, gocdopa u MUX coeaUHEHUH (BO3MOXKHO HMCIIOJb30BaHUE
BUJICOMATEPHATIOB), OOpa3maMu  a30THBIX U (HOCPOPHBIX
ynoOpeHuii; Mojy4YeHue, coOMpaHue, paclo3HaBaHUE U M3YYCHHE
CBOWCTB AMMHAKa; MIPOBEICHUE KAYECTBEHHBIX PEAKLIHMI HA MOH
aMmMoHus U (pocdar-uoH M M3ydeHHE MPU3HAKOB UX MPOTEKAHHMS,
B3aMMOJICUCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHMCIIOTBHI C MEJIbIO
(BO3MOXHO HCTIOJIb30BAHUE BHUICOMATEPHUATIOB); IOJyYEHHUE,
coOupaHHe, PaclO3HABaHWE W W3YUYEHUE CBOWCTB YIIIEKHCIIOTO
ras3a; IPOBEJCHHEC KA4YeCTBEHHBIX pEaKIMi Ha KapOoHAT- H
CUJIMKAT-UOHbl M  HM3YYEHUE [MPU3HAKOB UX MPOTECKAHHS;
O3HAKOMJIEHHE C TIPOJAYKLUMEH CHIMKATHOM MPOMBIIUIEHHOCTH;
pelIeHHE HKCHEPUMEHTANBbHBIX 3aJay Mo Teme «Baxnenmue
HEMETAJIJIBI M UX COCIMHCHUS.

Mertanisl 1 BX COSAUHCHUS

OO6m1ast xapaKTepUCTUKA XUMUYCCKUX JIEMEHTOB — METaJJIOB
HAa OCHOBaHMM MX TMoOJIokeHUus B Ilepuomuueckoil cucreme
xumuyeckux anemeHtoB JI. M. MenaeneeBa u CTpOEHHsS aTOMOB.
Ctpoenne MeramuioB. Merammueckas CBSI3b M MeETaJUTHYECKas
KPUCTAJUIMYECKAst peIIéTKa. DNEeKTPOXUMHUYECKU I pan
HanpspKEHUH MeTanoB. DHU3WYecKue U XMMUYECKHE CBOWCTBA
MetaioB. OOmue crocoObl momydenus: MetamnoB. [loHsTue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrnaBel (cTanb, YyTyH, AIOPATIOMUHUN, OPOH3a) M UX MPUMEHEHHUE B
OBITY U TIPOMBIIIJICHHOCTH.

[[lenounbie meramnsl: nosnoxkeHue B Ilepuoanyeckon cucreme
XUMHUYeCKHX 1emMeHTOoB [l. 1. MeHneneeBa; CTpO€HHE UX aTOMOB;
HaXOXJeHue B npupoae. PU3HNYECKHE U XMMHYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUIBI ¥ TUJIPOKCUIBI HATPHS U
Kanus. [I[puMeHeHre MEea0uYHbIX METAIUIOB U UX COEIUHEHUM.

Illenouno3eMeNbHBIE METAIIJIBI MATHUM M KaJIbITUI: TTOJI0KESHHUE
B Ilepuonnueckoir cucreme xumMuueckux osnemeHtoB J[. U.
MenzeneeBa; CTpOCHHE HMX aTOMOB; HAXOXIEHUE B TPHUPOJE.
du3nyeckue ©W XUMHYECKHE CBOMCTBA MAarHus ¢ KaJbIHs.
Baxneiimme coemuHeHHs Kaiblus (OKCHA, THAPOKCHJ, COJIH).
JKéctkocTh BO/IBI M CIIOCOOBI €€ yCTpaHEHHUSI.

AmoMuHMil:  nosioxkenue B Ilepuogmueckoil  cucreme
xumuueckux sneMeHToB . M. MeHpueneeBa; cTpoeHHe aToma;
HaxoxJeHue B mpupone. Puznyeckue U XUMUYECKHE CBOMCTBA



aTIOMUHMSI. AMQOTEpHBIE CBOWCTBA OKCHAA W THAPOKCH]IA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XMMHYECKUX
anemeHToB . . MeHaeneeBa; CTpoOeHUE aTOMa; HAXOKJICHHUE B
npupoze. Pu3nvecKue 1 XMMUYECKUE CBOMCTBA xkese3a. OKCHUIbL,
ruapokcunsl u conu kenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJIyYEHHUE.

Xumuyeckutl dxcnepumenm. 0O3HAKOMIICHHE C 00pa3liaMu MeTaj-
JOB ¥ CIUIaBOB, WX (DU3HYECKUMH CBOWCTBAMHU; H3Y4YCHHUE
pe3y/bTaTOB  KOPPO3UH METAUIOB  (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATepHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS  OKCHJIA
Kbl M HATpus C BOJAOW (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TIpOlleCCa TOPEHHS JKele3a B  KHUCIOPOJIE
(BO3MOKHO  HCIIOJIb30BAaHWE BHUACOMATEPUAJIOB); TPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX PEaKIUK Ha MOHBI (MarHusl, KaJbIIus,
amomuHusi, uuHka, okenesa(ll) wu  oxenesa(Ill), memu(Il));
HaOJIIOJICHUE W OIMCAaHWE IPOIECCOB OKpAIIMBAHUS IJIAMEHU
WOHAMU HATpUA, Kajus U KaJblus (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPHAJIOB);  HCCIENOBaHHE  aM(OTEpPHBIX  CBOMCTB
THPOKCHIA  QMIOMUHHMS M THJIPOKCHIA IIMHKA;  pEIICHHE
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 Teme «BakHeilne Metamibl U X
COCIUHCHHS.

XuMHUS U OKpyKaromas cpeaa

Hosbie matepuansl u TexHonoruu. BemectBa u marepuainsl B 1O-
BCE/IHEBHOM JKM3HU 4elOBeKa. XHUMHUS W 370poBbe. be3omacHoe
UCTIOJIb30BAHUE BEIIECTB M XMMUYECKUX peakuuil B ObiTy. [lepBas
NOMOIIb TMPU XUMHYECKUX OXOrax M OTpaBiieHUsXx. OCHOBBI
AKOJIOTUYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
OKpy’Karole cpefsl (mpenenbHas JOMYCTHMas KOHLEHTPALUS
BemectB — [IJIK). Ponp XxuMum B permieHUH SKOJOTHUUECKHX
npobem.

[IpupoaHble UCTOYHUKK YTIEBOIOPOAOB (yrojib, MPHPOIHBII
ra3, HeTh), MPOIYKTHl HMX MEPepadOTKU, UX POJIb B OBITYy H
MIPOMBIIIIICHHOCTH.

Xumuueckuil sxcnepumenm: W3y4eHHE OOpa3IOB MATEPUAIOB
(cTexJ10, CIIaBbl METAJIOB, TIOJIMMEPHBIC MAaTEPUAIIBI).

[UTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA
YYEBHOI'O [TPEAMETA «XUMUS» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA




N3ydyeHue XuMHM B OCHOBHOW IIIKOJIE HampaBJI€HO Ha
JOCTIDKEHHE OOY4YalOMIMMUCS JIMYHOCTHBIX, METANpPEAMETHBIX U
MIPEeIMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOr0 IpeaMeTa.
JIMYHOCTHBIE PE3YIbTATHI

JInyHOCTHBIE pPE3yJbTAaThl OCBOEHHUSI MPOrPaMMbl OCHOBHOTO
o01miero o0pa3oBaHMs TOCTUTAIOTCS B XOj€ OOyYCHHS XUMHU B
€IMHCTBE yuyeOHO M BOCHHTATENBHOM JesTenbHocTd OpraHu3anuu
B COOTBETCTBUH C TpaIMLIMOHHBIMU poccuiickumu
COLMOKYJbTYPHBIMM U JTyXOBHO-HPaBCTBEHHBIMH LEHHOCTSIMH,
IOPUHATHIMM B OOIIECTBE INpaBWIaMM M HOPMaMM IOBEIEHUS U
CIIOCOOCTBYIOT —MpolleccaM CaMOMO3HAHMSI, CaMOpa3BUTUS H
COLIMAIN3alUU 00yJarouXCs.

JIMuyHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM
YUCJIE B YACTU:

[TaTpuoTHUECKOr0 BOCIUTAHUS

1) IIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACJIEIWI0, TTOHMMAaHHUs 3HAYECHUS
XUMHMUYECKON HayKd B JKM3HU COBPEMEHHOIO  OOILECTBa,
CIOCOOHOCTH BJIaJIeTh JIOCTOBEPHOM HMH(OpMaImeil o nepesoBbIX
JOCTHKEHUSIX M OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOWCTBE MUpPA U
o0I11eCcTBa;

['paxxanckoro BOCIIUTaHUS

2) mpeJCTaBJICHUs O CONWAIBbHBIX HOpPMaxX H IpaBHIax
MEXJINYHOCTHBIX OTHOLIEHUM B KOJUIEKTHBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,  y4eOHO-
UCCIIEIOBATENBLCKOM, TBOPYECKOU U APYIUX BUAAX JIEATENbHOCTH;
TOTOBHOCTH K pa3HO- OOpa3HOW COBMECTHOM NEATETLHOCTH MPHU
BBINOJIHEHUHM Yy4eOHBIX, MO3HABATENbHBIX 33734, BBINOJIHEHUH
XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB,
CTPEMJIEHMSI K B3aMMOIIOHMMAHHMIO M B3aUMOIOMOILIM B HpOLECCE
9TOH y4eOHOM JeqATeNbHOCTH; TOTOBHOCTH OIICHMBATh CBOE
MIOBEICHWE W IIOCTYNKH CBOMX TOBAapuIUEHd C MO3ULUHU
HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUM IIOCTYIIKOB;

[leHHOCTH HAy4YHOTrO MO3HAHUS

3) MUPOBO33PEHUYECKUX  IPEICTABICHUNA O BEIIECTBE U
XUMHUYECKOM  pEaKUUH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKH M COCTaBISIOLIMX OCHOBY Ul TOHUMAaHMS
CYIIHOCTH HAy4YHOW KapTHHBI MHUpA; MPEACTaBICHUI 00 OCHOBHBIX




3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3AUMOCBS3X YEIOBEKa C
MPUPOJHOM Cpefo, O poiaM XUMUU B IIO3HAHUM OTHUX
3aKOHOMEPHOCTEN;

4) IO3HABaTEJIbHBIX MOTHBOB, HAllpaBJIEHHBIX Ha IOJYy4YEHUE
HOBBIX 3HAHMWA 10 XHUMHHU, HEOOXOOUMBIX JJsI OOBSICHEHUS
HaOJII0/JTaeMBIX TIPOIIECCOB U SIBICHUH;

5) MO3HABAaTEeIbHOW, WH(GOPMAIMOHHOW W YHMTATEIbCKOU
KyJIbTYPbI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIBHON PabOTHI C
y4eOHBIMU TEKCTAaMM, CIIPABOYHOM JIUTEPATYPOM, JOCTYHHBIMU
TEXHUYECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

6) UHTEepeca K OOYUYEHUIO U IO3HAHUIO, JHOO03HATEIHHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TPOCKTHOW H
UCCIEZI0BATEIbCKOM JESTENIbHOCTH, K OCO3HaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

DopMHpPOBaHHS KYJIBTYDPHI 310POBbS

7) OCO3HAHUS IIEHHOCTH YXM3HHU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3I0pOBBIO, YCTAaHOBKM Ha 3J0pPOBBI 00pa3 IKW3HHU,
OCO3HaHUS TOCJIEACTBUA W HENpHUATHS BPEAHBIX IPUBBIUEK
(ynorpebnenus aJIKOTOJI4, HapKOTHKOB, KYpeHus),
HEOOXOAMMOCTH  COOJIFOJICHUsT  MpaBWJI  0€30MacHOCTH  HpH
OOpallleHnH ¢ XWMHYECKHMH BEIIECTBAMU B OBITY W peabHOU
KHU3HH;

Tpynosoro Bocnuranus

8) MHTEepeca K NPAKTUUYECKOMY H3Y4eHHI0 Npodeccuil u Tpyza
pa3IUYHOrO poJa, YBaXKECHUE K TPYAy M pe3ylbTaraM TpPYyIOBOU
IEATEIIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUSA INPEAMETHBIX
3HAHMH 10 XMMHH, OCO3HaHHOTO BbIOOpa HMHAMBHAYaIbHOM
TPAaeKTOPHU IPOJOKEHUSI 00pa30BaHUS € YYETOM JMYHOCTHBIX
MUHTEPECOB U CIIOCOOHOCTU K XHUMHHM, OOIIECTBEHHBIX MHTEPECOB M
MOTPEeOHOCTEH; YCHEemHON MPOPECCHOHATBHON NEATEIHHOCTH H
pa3BUTUS HEOOXOAMMBIX YMEHHI; TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHabHOMN CPEIE;

DKOJIOTHYECKOr0 BOCIIMTAHUS

9) 3KOJIOTHUYECKH I11eJIeCO00Pa3HOTO OTHOIICHUS K IPUPOAE KaK
UCTOYHUKY OJKHU3HM Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS,
MOHMMAaHHUS LIEHHOCTH 37I0pOBOro M Oe3omacHoro oOpasa KU3HH,
OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (U3MYECKOMY HU



IICUXUYECKOMY 3/10pOBbIO, OCO3HAHUsS ILIEHHOCTH COOJIOJEHHS
npaBuIl 0€30MaCHOTO MOBEICHUS IIPU paboTe ¢ BEIIECTBAMH, A TAKKe
B CUTyallUsX, yTPOKAIOIUX 310POBBIO U KU3HU JIIOIEH;

10) cIIOCOOHOCTH MPUMEHATh 3HAHMSI, IIOJIy4YaeMmble IpU
U3Y4YEHHUU XMMUU, JUI PELICHUS 3a1a4, CBA3AHHBIX C OKPYKAIOIEH
IIPUPOJHOM  CpPENOW, IMOBBIIICHUS YPOBHS  OKOJOTMYECKOU
KYJIBTYpbl, OCO3HaHUS IJI0OAJBHOIO XapakTepa HKOJOTHYECKUX
poOJIeM 1 IyTel X pelIeHus IOCPEACTBOM METOI0B XUMUMU;

11) 5KOJIOTHYECKOI'0 MBILIUICHHSA, YMEHUS PYKOBOACTBOBATbCA MM
B [103HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

MertanpenmeTHbie pe3yabTaThl

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE
it (OPMHUPOBAHHSI MHPOBO33PEHHUsSI OOIICHAYYHBIC TOHATHS
(3aKoH, Teopus, TPHUHIMI, THUIOTe3a, (akKT, cHcTeMa, MpoIecc,
OKCIIEPUMEHT M Jp.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX y4eOHBIX MpeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHUU W3
TUX TpeaAMEeTOoB (OPMHPOBATH TIPEIACTABICHUE O IEIOCTHON
HAyYHOH KapTMHE MHpA, U yHHUBEpCAIbHbIE Yy4eOHbIE NEHCTBHUS
(To3HaBaTenbHbIC, KOMMYHUKATUBHBIC, PETYISITUBHBIC), KOTOPHIC
obecrneunBaroT GOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU e TETHHOCTH.

MeramnpenMeTHble pe3yibTaThl OCBOEHUS 00pa30BaTENbHOM
MpOrpaMMbl  TI0 XHMHH OTPAXKAIOT OBJIAJICHUE YHUBEPCATBLHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH, B TOM UHUCIIE:
bazoBbIMU JTOTMUECKUMHU JICHCTBUSIMH

1) yMEHHEM HCIOJb30BaTh MPUEMBI JTOTUYECKOTO MBIIITICHHUS
TIPY OCBOCHHH 3HAHHIA: PACKPBIBATH CMBICT XUMUYCCKUX TTOHATHI
(BBIOENATH HMX  XapaKTepHble  MPU3HAKH, YCTaHABJIMBATH
B3aUMOCBS3b C IPYTUMHU TTOHSATHSMH ), UCITOJIH30BATh TTOHSATHS JJIS
OOBSICHEHUSI OTACNbHBIX (AKTOB ¥  SBICHUH; BBIOMPATH
OCHOBAHHMS W KPUTEPUU JUIsI KIACCU(DUKAIIUKA XUMHUUYECKHUX
BEIIECTB U XMUMHUYECKHUX pEaKIUW; yCTaHABIMBATh MPUYHHHO-
CJICJICTBEHHBIC CBSI3M MEXIY OOBEKTAaMU HW3Y4YEHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHUs (MHAYKTUBHBIC, NEIYKTHBHBIC, TI0
AHAJIOTHN); J€NaTh BBIBOJIbI U 3aKITIOUEHMUS;

2) yMEHHEM TPHUMEHSTh B TMpoOIecce TMO3HAHUS TOHATHUS
(MpenMeTHBIE W METaNpeaMETHBIC), CHMBOJIMUYCCKHE (3HAKOBBIC)
MOJICNIA, WCIOJb3yeMble B XHMHUH, MNPEOOPa30OBBIBATH IIUPOKO
NpUMEHSIEMbIE B XUMHU MOJIEJIbHbIE MPEICTABICHUS — XUMHUECKUI




3HaK (CHMMBOJI DJIEMEHTA), XUMHUYECKas (opMylia U ypaBHEHHE
XUMUYECKON peakuy — IPH PEeIICHHH y4eOHO-TI03HABATEIbHBIX
3a/a4; C y4€TOM JTUX MOJIEIbHBIX MPEACTABICHUN BBIBIATH U
XapaKTepH30BaTh CYIIECTBEHHbIE MPU3HAKH N3Y4aeMbIX OOBEKTOB
— XUMHYECKHX BEIIEeCTB M XUMHUYECKHX PEaKIUil; BBIABIATH
o0Imuye 3aKOHOMEPHOCTH, TPUYMHHO-CIIEJCTBEHHBIE CBS3H H
HOPOTHBOPEUHs B M3y4aeMbIX IpoOIEccax M SBJICHUSX; MpeJiararhb
KPUTEPUH Ui BBISIBIGHUS  OTUX  3aKOHOMEPHOCTEH W
MIPOTUBOPEYUIl; CaMOCTOSITENIbHO BBIOUPATh CIOCOO pEIICHUs
y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO BAPUAHTOB pELICHHS,
BBIOMpaTh Hauboliee MOAXOAAMMN € Y4ETOM CaMOCTOSITENILHO
BBIJICJICHHBIX KPUTEPUEB);

bazoBevu HCCJIECA0BATCIIbCKUMU HeﬁCTBHHMH

3) YMEHHEM HCIIOJIb30BaTh MIOCTABICHHBIE BOIIPOCHI B KAUECTBE
HHCTPYMCHTA IIO3HAHUSA, A TaKXKC B KAa4YCCTBC OCHOBBLI JId
dopMupoBaHHS ~ THUNOTE3Bl 10  TPOBEPKE  MNPABHIBHOCTH
BBICKa3bIBACMbIX Cy)I(I[CHI/Iﬁ;

4) mpuoOpeTEeHNEe OMbITa O IUIAHUPOBAHUIO, OPTAHU3ALMU U TIPO-
BEJICHUIO YYCHHMYECKHX JKCIIEPHIMEHTOB: YMEHUE HAOIOIaTh 3a XO-
JIOM TIPOLIECCa, CAMOCTOSITEILHO MPOTHO3UPOBATh €TI0 pe3yibTar,
dbopmynupoBath  0000mIEHHS W  BBIBOJABI IO  pe3yJbTaTaM
NPOBEJEHHOTO OIbITA, MCCIEIOBAHUSA, COCTABIATH OTYET O
IIpOJIeJIaHHOM padore;

Paboroii c uapopmanmei

5) yMEHHEM BBIOMpATh, AHANM3UPOBATH M HMHTEPIPETHPOBATH
UHQOpPMAIMIO pa3IMYHBIX BHUIOB U (OpM MpeacTaBlIeHus,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAYYHO-MOMYJISPHAS
JUTepaTypa XHUMHUYCCKOI0 COACpPKAHUA, CIPABOYHBIC HOCO6I/I$I,
pecypcsl HTepHETA); KPUTUYECKU OLIEHUBATH MTPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMaIHIo;

6) YMEHHEM MPUMEHSThH Pa3TUYHBIE METO/IBI U 3aMIPOCHI TIPU TI0-
UCKe u O0TOOpe WHPOpPMAIMM W COOTBETCTBYIOIIMX JAaHHBIX,
HCO6XOI[I/IMBIX JJIs1  BBIIIOJIHCHU S y‘IGGHBIX 1 II03HaBaTCJIIbHBIX
3a/1a4 OMpPENeNEHHOTO THUITA, MPHOOPETECHUE OMbITa B 00JIaCTH
HUCITOJIB30BaHUA I/IH(I)OpMaL[I/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUH, OBJaJieHuEe KYJIbTYpOil aKTUBHOTO HCIOJIb30BaHUS
Pa3JIMUHBIX TIOHMCKOBBIX CHCTCM; CaAMOCTOATCIIBHO BI:I6I/IpaTB
onTUMaIbHYIO  (Qopmy  mpencraBieHuss ~ WHQOpMAnMU @ U



WUTIOCTPUPOBATh pellaeMble 3aJayd HECIOXHBIMH CXEMaMH,
AuarpaMMamH, Ipyrumu gopmamu rpauku ¥ UX KOMOMHAITUSIMH;

7) YMEHUEM HCIIOJIb30BaTh U aHAM3UPOBATH B Mpoliecce yueOHOI
U HCCIEI0BATENbCKOM JeATeTbHOCTH HMH(POPMAIMIO O BIHUSHUH
HOPOMBIIIJICHHOCTH, CEJIbCKOTO XO3siCTBA M TpaHCIOpTa Ha
COCTOSIHHE OKPYKarOLIEH IPUPOJHOU Cpebl;

YHuBepcaIbHbIME KOMMYHHKAaTHBHBIMHU JICHCTBUSIMU

8) YMEHHEM 3aJaBaTh BOIPOCH (B XOJe JUaNora W/Win
JUCKYCCUM) TI0 CYHIECTBY OOCYXIaeMOil TeMbl, (OpMYIUPOBATH
CBOM MPEIJIOKEHUSI OTHOCHUTEIBHO BBIIOJHEHUS IPEATI0KEHHON
3a/1a4u;

9) mpuOOpPETEHNE OMBITA MPE3CHTAUH PE3yIbTATOB BBITOTHEHUS
XUMHYECKOTO JKCIIEPUMEHTA (maGopaTtopHoro OTIbITA,
nabopartopHoil pabOTHl MO WCCIICAOBAHMIO CBOKMCTB BEIIECTB,
y4e0HOTO TMPOEKTa);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMHU
MO3HABATEIBHON U UCCIIEA0BATENBCKOM ESATENFHOCTH NP PEIICHUH
BO3HUKAIONIMX MPOOJIEeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U
COrjlacoBaHusi Mo3uLUil  (0OCyXkaAeHHs, OOMEH MHEHHSIMH,
«MO3TOBBIE€ IITYPMBbI», KOOPAMHALIUS COBMECTHBIX JEHCTBHIA,
ONIpEICIICHUE KPUTEPUEB 110 OLICHKE KauyecTBA BBIIIOJHEHHOU
paboTsI 1 Ap.);

VHUBEpCATbHBIMU PETYJISTUBHBIMU JCHCTBUSIMU

11) yMeHUEM CaMOCTOSITEIIbHO ONpeNeNsaTh eI
NEeSTeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U
npu  HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTD,
BBIOMpPaTh HanOosee YPPEeKTUBHBIE CIIOCOOBI pEIIeHHS YIEOHBIX U
MO3HABATENBHBIX ~ 337[a4, CaMOCTOATENbHO COCTAaBISATh WU
KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM JICUCTBHM TpHU
BBITIOTHEHUH 33/IaHUN ¢ y4ETOM TOJy4YeHHUS HOBBIX 3HAHHH 00
M3y4aeMbIX OOBEKTaX — BEIHIECTBAX M PEAKIHUIX; OICHUBAThH
COOTBETCTBUE MOJYYEHHOTO pe3yJIbTaTa 3asiBICHHOU 1ENH;

12) yMEHHEM HCTONB30BaTh W  aHAJIU3UPOBATH KOHTEKCTHI,
npeasiaraeMble B yCJIOBUU 3a/IaHUM.

IIpeaMeTHBIE PEe3yIbTaThI

B cocTaBe npeqMeTHBIX pe3yabTaToB 10 OCBOCHUIO 0043aTEILHOTO
COZlepKaHMs, YCTAHOBJICHHOIO JaHHOW pabodell mnporpaMMoii,
BBIJICJIAIOT: OCBOEHHBbIE OOYy4YarOIIMMUCS Hay4HbIE 3HaHMUS,




YMEHUS U CIOCOOBI ACHCTBUH, criennuaeckue s MpeaMeTHON
obmactu «XUMUS», BUIBI ACATEILHOCTU IO MOJTYYCHUIO HOBOTO
3HAHUA, €r0 UHTEPIIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B
Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIUX.

[IpenMeTHbI€ pe3yabTaThl IPEICTABICHBI M0 TOAaM 00yUYEHHS U
OTPaXalT CPOPMHUPOBAHHOCTH Yy OOYYAIOUIUXCS CIETYIONINX
YMEHHUIA:

8 KJIACC

1) packpvieamsb cMblcl OCHOBHBIX XHWMHMYECKHX IOHSATHUI:
aTOM, MOJIEKYyJla, XMUMHUYECKUH 3JIEMEHT, IMPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OIHOpPOAHAS W HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi AOJs
XUMHUYECKOI'0 2JIEMEHTA B COEJUHEHUH, MOJIIPHBIA 00BEM, OKCHJI,
KHCJIOTa, OCHOBAaHME, COJb, DJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCIICHHSI, XUMHUYECKas peakuus, KIacCUPHUKAIMA pEaKInii:
pEaKUUK COCJUHEHUS, PEAKLIMU PA3JI0KEHHUS, PEaKI[UU 3aMEIICHMUS,
peakiu OOMEeHa, PK30- M JHAOTEPMHUUYECKHE PEAKIMH; TEIIOBON
spdexT peakuuu; SAPO aTOMa, SIEKTPOHHBIM CIOW aTtoma,
aTOMHas opOuTallb, pajlyCc aToOMa, XUMUYECKas CBSA3b, NOJIIpHAs
Y HEMNOJISIPHAsE KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH,
aHMOH, pacTBOp, MaccoBas [JoJisl BemiecTBa (IIPOLEHTHAast
KOHIIEHTpAIHs1) B pACTBOPE;

2) uamocmpupoeams B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX
NOHATHH (CM. M. 1) W TPUMEHSTh STH TOHATHSA TPU OMUCAHUH
BEILECTB U UX IPEBPALLECHUN;

3) ucnonvzo6ams XUMUYECKYIO CHUMBOJIMKY JUIsl COCTaBICHUS
(dbopMyJ1 BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIU;

4) onpedenams BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX
COEJIMHEHUAX; CTENEeHb OKUCICHHS DIIEMEHTOB B OWHAPHBIX
COEIMHEHMAX; TNPUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COENMHEHWH 1o (opmynaMm; BHUJ XUMHUYECKOW CBSI3H
(koBaJIeHTHAs ¥ MIOHHAS) B HEOPTaHUYECKHUX COCTUHEHUSX;

5) packpvisams cmuicn llepumoguueckoro 3akona J[. U.
MenpeneeBa: IEMOHCTPUPOBATh ITOHUMAHUE IEPUOAUYECKOU
3aBUCUMOCTH CBOWCTB XMMHYECKUX AJIEMEHTOB OT UX IMOJIOKEHUS
B Ileproguueckoil cucTeMe; 3aKOHOB COXPAaHEHHsI MacChl BEILECTB,
NOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPDHOTO YYEHUs, 3aKOHa
ABorasipo; onucvieame U xapakmepuzoeams TaOIMYHYIO
dbopmy Ilepumomnueckoil CHCTEMBl XUMHUYECKHX JJIEMEHTOB:



pasnuyath MOHATHS «MaBHas mnoArpymmna (A-rpymma)» u
«mobounass moarpynna (b-rpynma)», wmansle u  Oomnbiiue
MIEpUOJIbI; COOmMHOCUMb OOO3HAYEHHUS, KOTOPBhIE HMEIOTCS B
tabmune «[lepuonnyeckas cuCTeMa XUMUYECKUX dJ1e- MEHTOB JI.
N. MenaeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTAB M 3apsij sapa, o0Iiee Yucio
3JIEKTPOHOB U paclpeiesieHUe X MO0 AIEKTPOHHBIM CIIOSIM);

6) Kraccuguyuposameo XUMHUYECKHE DJIEMCHTHI,
HEOpPraHMYECKHEe BEUIeCTBAa; XUMUYECKUE PEaKIHUU (M0 YUCITY U
COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, IO TEIJIOBOMY
sbdexry);

7) xapakmepuzoeams (ONUCHIBAMDb) OOIINE XUMHUUYECKHUE
CBOWCTBA BELIECTB PA3MUYHBIX KJIACCOB, MOJTBEPXkIas OMUCAHUE
IpuMe- paMH MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;

8) npozHo3uposamv CBONCTBA BELIECTB B 3aBUCHUMOCTH OT HUX
KayeCTBEHHOTO COCTaBa; BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX
IpEBpAIEHUH B PA3JINYHBIX YCIOBUSX;

9) 6bIyUCAMDb OTHOCUTEIBHYIO MOJICKYISPHYIO U MOJISIPHYIO
Macchl BEIIECTB; MAaCCOBYIO TOJI0 XHMHUYECKOTO JJIEMEHTa IO
dopMmyne CoeTMHEHHUs; MAacCCOBYIO JIOJIIO BELIECTBA B PacTBOPE;
IIPOBOJIUTH PACUYETHI TTO YPABHEHUIO XUMUYECKOH PEaKIINH;

10) npumensims ~ OCHOBHBIE  OIEpallMK  MBICIUTEIBHON

NEeSATeTbHOCTH — aHaJIW3 W CHHTE3, CpaBHEHHE, 0000IIeHuE,
CHCTEMATH3allI0, KJIACCU(PUKAIMIO, BBIABICHHE IPUYUHHO-
CJIICACTBCHHBIX CB$[3€I\/'I — JJIA I/I?)y‘{eHI/IS[ CBOI\/JICTB BCIICCTB U

XUMHUYECKHX pEaKLUil; €CTECTBEHHOHAYYHbIE METOJbI MTO3HAHUS
— HaOm0JeHNe, W3MEpPEeHHe, MOJEITUPOBAaHUE, JKCIEPUMEHT
(peasIbHBIN ¥ MBICIIEHHBIH );

11) cnedosams TIpaBUIIAM TOJIB30BAHMS XUMUYECKON MOCYI0M
u nabopaTopHbIM  00OpyJOBaHHMEM, a Takke MpaBUIaM
oOpallleHusi ¢ BEIeCTBAMU B COOTBETCTBUHU C MHCTPYKIUSMU IO
BBITIOTHEHUIO ~ JTAOOPAaTOPHBIX ~ XUMHUYECKHX  OIBITOB IO
MOJTYYEHUIO W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA U
KHMCIIOpO/ia), IPUTOTOBJIEHUIO pAacTBOPOB C  ONPENeNEHHON
MacCcoBOM /0y pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
IIPOBOAUTh XHMHUYECKUE HKCIEPUMEHTHl II0 PAClO3HABAHUIO
PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBI0 HHIMKATOPOB (JIAKMYC,
denondragens, METUIOPAHXK U JP.).



9 KJTACC

1) packpviéamv cmblcl OCHOBHBIX XMMHUYECKHUX MOHATHH:
XMMHUYECKHH 3J€MEHT, aToM, MOJIEKYJa, MOH, KaTHOH, aHWOH,
IpOCTOE  BEIIECTBO,  CJOKHOE  BEUIECTBO,  BAJICHTHOCTH,
UIEKTPOOTPULIATENIBHOCTb, CTEHEHb OKHUCIEHHs, XHMHUYecKas
peaKxiysi, XUMHYECKasi CBs3b, TEIUIOBOW 3(h(EeKT peakiuu, MoJb,
MOJISIPHBIH  00BEM, PACTBOP; 3JIEKTPOJIMUTHI, HENIEKTPOJIMTHI,
AIIEKTPOJIUTUYECKAsT JTUCCOLMAIIMS, PEAaKUMHd HOHHOTO OOMeHa,
KaTaJlu3aTop, XUMHUYECKOE  paBHOBecHe, oOpaTuMble U
HEOOpaTHUMbIE  PEAKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
pEeaKkUMH,  OKUCIMUTENb,  BOCCTAHOBUTENb,  OKHCICHUE U
BOCCTAHOBJICHUE, AJUIOTPOITHS, aM(OTEpHOCTh, XUMUYECKast CBS3b
(KOBaJIeHTHasl, MOHHAs, MeTaNIM4yecKas), KpHCTalInyecKas
peméTKa, KOpPpO3Hsi METAIUIOB, CIUIABbI; CKOPOCTh XMUMHYECKON
peakuuu, mnpeaenabHo jomyctumas  koHueHTpauus  (ITAK)
BEILIECTBA;

2) uanocmpuposams B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX
HOHATHH (CM. I. 1) W NPUMEHATH 3TU MOHATHSA IPU ONUCAHUU
BELIECTB M UX MPEBpAILECHUII;

3) ucnonb306amb XAMUYECKYI0 CUMBOJIHMKY JUISI COCTAaBIICHUS
(bopMyI1 BEIeCTB ¥ YpaBHEHUM XMMHUYECKUX peaKIuii;

4) onpedenamv  BAaJCHTHOCTh W CTENEHb  OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa,
NPUHAUISKHOCTh BEIIECTB K ONPEICTEHHOMY KJIAcCy COETMHEHUH
no Qopmyinam; BUJ XMMHUYECKOH CBsI3U (KOBaJIEHTHas, MOHHas,
METaJUINYeCcKasi) B HEOPTaHUIECKUX COSIMHEHHSX; 3apsi/] HOHA T10
XUMHUYECKON (opMmysie; XapakTep Cpelasl B BOJIHBIX pPacTBOPAX
HEOPTraHWYECKUX COCTUHEHHWH, THUN KPUCTAIUTMYECKON PEmIETKH
KOHKPETHOT'O BEIIIECTBA;

5) packpvieams cmuicn  Ilepuonnueckoro 3akona [l .
MenieneeBa u J€MOHCTPUPOBATH €r0 IOHUMAHHE: ONUCHIEAMb U
xapakxmepuzosams TadIM4HYI0 hopmy [leproamaeckorl CHCTEMBI
XUMHUYECKMX  3JI€MEHTOB:  pa3uyaTh IOHATUS  «TJIaBHas
noarpynna (A-rpynmna)» u «mobouyHas noarpynna (b-rpymnma)y,
Majible M OOJNbIIME TEpPHOAbl; coomHocumb 0003HAUCHMUS,
KOTOpbIE MMEIOTCS B INEPUOAMYECKON TalOiuIle, ¢ YUCIOBBIMU
XapaKTEePUCTHUKAMHU CTPOCHHSI aTOMOB XHMHUYECKUX HIIEMEHTOB
(cocraB u 3apsan  sapa, oO0Imee YHCIO  JJIEKTPOHOB U
pacrpenienieHue UX 10 3JIEKTPOHHBIM CII0SIM); 00bACHAMb 00IIUe
3aKOHOMEPHOCTH B HU3MEHEHHMU CBOWCTB DJJIEMEHTOB M HX



COETMHEHUH B Mpefeiax MalblX MEPUOAOB U TJIaBHBIX MOJ- TPYIII C
Y4E€TOM CTPOCHHUS UX ATOMOB;

6) Kraccuguyuposams XUMHUYECKHE AJIEMEHTHI,
HEOPraHMYECKUE BEIIECTBA; XMMHYECKHE peakiuu (10 Yuciy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEILIECTB, IO TEIJIOBOMY
3pdekTy, o0 H3MEHEHUIO CTENeHEeW OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB);

7) xapakmepuzoeams (onucwvieamy) obuue u
crieruuyeckue XUMHUYECKHE CBOWCTBA IMPOCTHIX M CIOMXKHBIX
BEIIIECTB, MMOATBEPXKAAs OMHCAHUE MPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

8) cocmasnaims ypaBHEHUS DIICKTPOIUTUICCKON TUCCOIMALINN
KHCJIOT, HIeTIOYe M CoJel; MOJHbIE U COKpAIEHHBIE YpaBHEHUS
peakuuii HOHHOI'0 oOMeHa; yYpaBHEHUSA peakuui,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE T'€HETHUECKOW CBSI3U MEXKIY
BEIIIECTBAMH PA3ITUYHBIX KIIACCOB;

9) packpviéams CYITHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii MOCPEJICTBOM COCTABJICHHUS AIEKTPOHHOTO OallaHCa ITUX
peaxkuuit;

10) npocHo3uposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
CTPOEHHS; BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHHHA
B Pa3IIUYHBIX YCIOBUSIX;

11) 8vlyuCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BEIIECTB; MAaCCOBYIO OO0 XMMHUYECKOTO JJIEMEHTa I10
dbopMmysie COeTMHEHMS; MacCOBYIO JOJIIO BEILIECTBA B PacTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON PEaKITH;

12) cnedosams TpaBUIIaM MOJIB30BaHUS XMMHUYECKOU MOCYIO0M
u J1a0opaTtopHbIM  00OpyIOBaHHWEM, a Takke IpaBujam
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSAMH IO
BBIMIOJIHEHUIO ~ JTA0OPATOPHBIX ~ XUMHYECKHUX  OMBITOB 10
MOJIYUYEHUIO U COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB (aMMHUAKa H
YTJIEKUCIIOTO Ta3a);

13) npogooums peaxkuuy, NOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM ITyTEM
xJgopua- Opomun-, Moauna-, KapOoHar-, ¢ocdar-, cuIHKaT-,
cynbdar-, TUAPOKCUI-UOHBI, KATHOHbI aMMOHHS M HOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEIIECTB;

14) npumenams OCHOBHbIC onepanuu MBICJIUTEIILHOU
NEesATeTbHOCTH — aHaJIW3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,



CUCTEMAaTH3allMI0, BBISBICHUE NPUYUHHO-CIICICTBEHHBIX CBS3EH
— JUISl U3Y4YEHHS] CBOMCTB BEIIECTB M XUMHUUYECKUX PEaKLUU;
€CTECTBCHHOHAYYHbIC METOAbl ITO3HAHWS — HaOJIOJICHHE,
U3MEPEHHE, MOJICJIUPOBAHKUE, OSKCHEPUMEHT (peajbHbIl U
MBICJICHHBIN ).



8 KJIACC

TEMATUYECKOE ILTAHMPOBAHUWE
Beero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

(2 4 B Heemo, Beero 68 u, u3 HUX 3 4 — pe3epBHOE BPEMs)

IIpumepHbIe TEMBI,
pacKpbIBaloIue
JAHHBINA pa3aena

NMPOrpaMmbi,
U KOJIMYECTBO 4aCOB,
OTBOAMMOE HA UX
H3yuyeHHue

OcHOBHoOE CoaeprKaHue

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yyarommxcsi

Pa3nen 1. [lepBoHayaibHble XHMHYECKHE

nousitus (20 1)

Tema 1. Xumus
BaKHasi 00J1acTh
€CTeCTBO3HAHUS u
NPaKTHYEeCKOMI
AeATeJIbHOCTH

JeJioBeKa
(5 )

[Ipenmer xumun. Poias XuMUM B KU3HU
yesroBeKa. XMMHUS B CUCTEME HayK.
MeToapI TO3HAHNS B XUMHH.

Tena u BemecTa. du3nueckre cBONCTBA

BEIIECTB.  ArperarHoe  COCTOSHHUE
BelecTB. YHCThIE BEIIECTBA U CMECH.
CrocoOs1 pasneneHus CcMecei.

dusznueckue U XUMHUYECKHUE SIBJICHUS.

[lpyuzHaku u© ycjoBUSL NPOTEKaHUS

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSITHM.

PackpbiBaTh posib XUMHUH B IPUPOJIE U
JKU3HU YeloBeka, €€ CBsI3b C
JIPYTUMU HAYKaMH.

PaznnuaTh yncThIE BElIeCTBA U CMECH;

OJTHOPOJIHBIE W HEOJHOPOIHBIC
CMeECH.
Paznuuarts buszngeckue "




XUMHUYECKHUX PEAKLIHM.
3HAKOMCTBO C IpaBHJIaMH 0€30MacHOCTH
u npuémamu paboTbl B XHMHYECKOM
nabopaTropum.
JdeMoHcTpanuu
1. JIabopaTopHoe 000pyIOBaHHUE.
2. Pasmuubble BHABI  XUMHYECKOM
MOCY/IbI.
3. O0Opa31ibl BEIIECTB.
4. CriocoObl pazneneHus cMmeceit

(bunpTpoBanme, BBINIAPUBAHHKE).
JlabopaTopHble M NpPaKTH4YECKHE
padoThI

Jlabopamopnwvie onvimul:

Onucanue (QU3MYECKUX CBOMCTB BEIIECTB.
PasneneHne cMecH ¢ MOMOIIbIO MarHWTA.
I/ Ipakmuueckue pabomvi:

Ne 1. [TpaBuia paboTsl B 1a00paTOpHH U
npuéMbl  OOpalieHuss ¢ J1abopaTOpHBIM
000pyI0BaHUEM.
Ne 2. Paznmenenue cmeceir (Ha mpumepe]
OYUCTKH ITOBapEHHOMN COJIN)

XUMUYECKHUE SBJICHUSI.
OnpenensiT NPU3HAKK XUMHYECKUX
peaKUii U YCIOBUS UX MPOTEKAHUSL.
CnenoBaTh mpaBWIaM I0JIb30BAHUS
XUMUYECKOU NoCy 101 u
7a00paTOpHBIM ~ 00OPYJOBaHUEM, a
TaK)Ke IMpaBwiaM oOpalleHus ¢
XUMHYECKUMHU BEIIECTBAMHU B
COOTBETCTBUU C HWHCTPYKUHUSMHU IO
BBITIOJTHEHUIO MPAKTUYECKUX paboT.
[InanupoBaTh u MIPOBOIHTH
XUMHYECKUN AKCIEPUMEHT o
M3YYEHHUIO U ONMUCAHMIO (PU3HUECKUX
CBOICTB BEILIECTB, croco6oB
pas3zeneHus CMecel BEeIECTB.
Hcnonb3oBaTh TpH  BHIMOJHEHHH
yueOHBIX 3a/JlaHuil U B Ipolecce
UCCIJIEIOBATEIbCKON 1€ATENbHOCTH

HAay4YHO-TIONYJISIPHYIO  JINTEPATYPY

XUMHUYECKOTO coJlepKaHus,
CIIPAaBOYHBIE MaTEpUallbl, PECYPCHI
HurepHera.

BricTpanBars pa3BEPHYTHIE




NUCHbMEHHBIE M YCTHBIE OTBETHI C
onopoi Ha uH(opMaNUIO U3 YIeOHHKA
U CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3Y4EHHBbIH
NOHATUIHBIN anmapar Kypca XuMuu

Tema 2. BeurecrBa

U XHMHUYECCKHUE peaKIuun
(15 1)

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE

JJIEMEHTBHI. 3HaKu (cuMBOJIBI)
XUMHUYECKUX 3JIeMeHTOB. [IpocThie n
CJIOJKHEBIE BEIIlECTBA. ATOMHO-

MOJIEKYJISIPHOE YUYEHHE.
Xumunyeckass ¢opmyna. BaneHTHOCTH
aTOMOB XMMHMUYECKHX DJIEMEHTOB. 3aKOH|
IIOCTOSIHCTBA COCTaBa BEILIECTB.
OtHocurenpHas aTOMHas Mmacca.
OtHocuTenbHas MOJIEKYJISIpHAs Macca.
Maccosas J10JIA XUMHYECKOTO
JJIEMEHTa B COeIMHEHNH. DH3ndecKue
U XUMUYECKUE SABJICHUS.

Xumndeckas peakuus. lIpusHaku

Y YCIJIOBUS IPOTEKAHUS XUMUYECKHUX
peaknuii. XUMUYECKUE YPAaBHEHMUS.
THUIbI XUMUYECKUX peaKLUil

(coemuHeHus, Pa3JIOKECHHSI, 3aMEIIICHUS,

HpI/IMCHHTB €CTCCTBCHHOHAYYHEIC
METOJBI IIO3HAHUA (B TOM YHCIIC
Ha6.]'IIOI[eHI/Ie, MOJCIUPOBAHUC,

AKCIIEPUMEHT) U OCHOBHBIE OIEpaIuu

MBICJIUTETIbHOM JeSATeIIbHOCTH

(cpaBHEeHME, KiIaccuPUKaLus) IS

M3y4YEHUsl BEIIECTB M XUMHYECKUX

peaKkuui.

PackppiBaTh ~ CMBICT ~ H3Yy4aeMbIX
TOHATHIA W 3aKOHOB M TPUMEHSTH 3TU
NOHATUS TPU  OINKUCAHUM  CBOWCTB
BEIIECTB U UX MPEBPAIICHUMN.
Paznuuath pusnveckre U XuMUIeCcKue
SIBJICHHSI, OOBSICHSTh UX CYIITHOCTb C
TOYKH 3PEHUSI aTOMHO-MOJIEKYIISIPHOTO
yaenus. OnpenensiTh pu3HaKu
XUMUYECKUX PeaKlUid, yCIOBUS UX
MIPOTEKAHUS.




oOMeHa). 3aKOH COXpPaHEHUS! MaCChl
BemecTs. M. B. JJomonocoB —
Y4EHBIA-IHIUKIIONEIUCT.
JdemMoHcTpauuu

duzndecKkue SABJICHNUS. XUMHUUECKHIE
SIBJICHHS (TOPEHHUE CBEYH, PA3JIOKEHUE
caxapa, B3aUMO/ICHCTBUE CEPHOI
KHCJIOTBI C XJIOPUIOM Oapwus,
pasnoxxenue rugpokcuaa meau(Il),
B3aMMOJICHCTBUE JKeNe3a C CEPOid,
B3aUMOJICHCTBHUE Keje3a C paCTBOPOM
conu menu(Il)).

OnbIT, WILTIOCTPUPYIOIINH 3aKOH
COXpaHEHUs MaCCBhI.

JlabopaTopHble U MpaKTHYECKHE
padoThI

Jlabopamopnuvie onbimol:
[Tpumeps! hruznyeckux siBICHUN (TUIAB-
JIeHUEe BOCKa, TasiHue Jbaa). [Ipumepsl
XUMHUYECKHX SIBICHHUH (TPOKATNBaHNUE
MEIHOI MPOBOJIOKH, B3AUMO/ICHCTBHE
MeJia ¢ KUCIIOTON). Betuucnenus
— OTHOCHUTEIILHOM

OOBACHATH CYHIHOCTH (PU3UYECKHUX H
XMUMHYECKUX SIBJICHHH C  TOYKHU
3peHUs aTOMHO-MOJIEKYJISIPHOTO
YUCHHSL.

Knaccudunuposarsb XUMHYECKHE
peakuuu (MO YUCIAy W  COCTaBy
pearupyomux ©u  00pa3yroIIHuxcs
BEILIECTB).

CocraBisate  GopMynbl  OMHApHBIX
BEIIECTB 10  BAJICHTHOCTH U
OTpeIeTIATh BaJICHTHOCTh o
(dbopMynaM BeIecTB.

PaccraBnars K03 QULIUEHTBI B
YPaBHEHUSAX XUMHUUECKHX PEAKIUH.

CrnemoBarh TpaBHUJIaM  IOJB30BAHHS
XUMUUYECKON MOCY10H U 1a00paTOPHBIM
000pyI0BaHHEM, a TaK)Ke IMpaBUiIaM
oOpamieHuss ¢  BelIeCTBaMHd B
COOTBETCTBUH C HHCTPYKIMSIMH TI0

BBITTOJTHCHHUTO J'Ia60paT0pHBIX
XUMHUYCCKUX OIIBITOB.
Hcnonb30BaTh npu BBIITIOJIHCHHUH

y4eOHBIX 3aJlaHWii ¥ B TIpolecce




MOJICKYJISIPHOM MacChl BELICCTB;
MAacCOBO# JI0JIM XUMHYECKOTO 3JIEMEHTA]
o Gpopmyse CoeMHCHUS

HCCIICA0BATEIbLCKOM eATEIbHOCTH
HAay4YHO-TIONYJISIPHYIO JUTEpaTypy
XAUMHUYECKOr 0 COJIepKaHUs,
CIIPaBOYHbIC  MaTepUaNbl, PECYpPCHI
Hurepuera.

BricTpanBars pa3BEpPHYTHIE

MMCbMEHHBIE U YCTHBIE OTBETHI C
omopoid  Ha  uWHbOpPMAIMIO U3

y4eOHUKa U CIPaBOYHBIX
MaTepHajoB, IpaMOTHO
UCII0JIb30BaTh W3yYECHHBIN

HOHATUHHBIN anmapar Kypca XuMHUH

Pa3nen 2. BaxkHeiimue npeacraBuTe I Heopranndeckux semects (30 u)

Tema 3. Bo3ayx.

Kucaopoa.

IMousitue 06 oxkcuaax
(5w

Bo3nyx — cmech TrazoB. CocraB
Bo3ayxa. Kucmopox — »31eMeHT U
npocroe  BemectBo.  O30H @ —
IJIOTPOITHAS MOTU(UKAIIS
kucinopona. HaxoxaeHue kuciopona
B npUpoze, ¢uznueckue u
XUMHYECKHE  CBOMCTBa  (peakuuu
OKHCIIEHHs,  TOpeHHe).  YCIOBHS
BO3HUKHOBCHUSA u MMpEKpamcCHus

ropenus. [TousiTue 06 okcumax.

PackpeiBathb CMBICT  HM3y4aeMbIX
NOHSATUM U NPUMEHATH ITH MOHATUS
IpY ONMHMCAHUU CBOMCTB BEILIECTB U UX
[IPEBPALLECHUM.

XapakTepru3oBaTh (omuchIBaTh)
COCTaB BO3JyXa, (u3MYecKHe U
XAMHUYECKHE CBOMCTBA KHUCIOPOJA,
CII0CO0BI ero HOJTy4eHuS,
NpUMEHEHHE U 3HaYEHUE B MPUPOJIE
1 )KM3HU YEJIOBEKA.




CriocoObl  TOJNy4eHUs KHUCIOpojaa B
nabopatopud ¥ MPOMBIILICHHOCTH.
[Ipumenenne kucimopona. Kpyrosopor
KHCIIOpOJia B IPUPO/IE.

TemnoBoit 3 pext xummueckon
peakuuu, MoHATHE O
TEPMOXUMHYECKOM yPaBHEHHH, K30~ U
SHJOTEPMHUUECKUX PEAKIUIX. TOMINBO
(HedTh, yroyib U MeTaH). 3arpsi3HEHUE
BO3/IyXa, CIIOCOOBI €r0
NPEeIOTBPAICHUS. Y CHIICHUE
MapHUKOBOTrO 3 peKTa, paspyLieHne
030HOBOTO CJIOSI.

JdeMoHcTpauuu

Bzaumoneiicteue dochopa, cepsr

U 7KeJie3a ¢ KUCIOPOJIoM (BO3MOYXKHO
HCIIOJIb30BAHNE BUJIEOOIIBITOB).

OIBITHL, TEMOHCTPUPYIOLIHE YCIOBUS
BO3HUKHOBEHUS M MPEKPAIICHUS
TOpEHHS.

JlabopaTropHble U IPaKTUYeCKHUe
padoThI

JlabopamopHhuiii onbim:

CpaBHMBaTh peakUUd TOPEHHUS U
MEJIJICHHOTO OKHCIICHHUSI.

Cobupare mpuOOpPHI JJIST MOTyYCHHS
KHUCIOpoAa (BBITECHEHHWEM BOIBI M
BO3/TyXa).

Pacnio3znaBath OIBITHBIM Y TEM
KHCIIOPOJI.

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIUKY ISl COCTaBJICHUS (Popmy
BEIIIECTB, MOJICKYJISIPHBIX YPaBHCHUI
XUMHUYCCKUX peaKHI/Iﬁ C y4aCcTucm

KHUCIOPOJA.
OOBSCHATD CYIIHOCTb
IKOJIOTHUECKHUX npooem,

CBSI3aHHBIX C 3arps3HEHUEM BO3.yXa.

CrnenoBats npaBuiiam 0e30macHoi
paboThI B 1a00OpaTOpuu Mpu
MCIOJIb30BAHUM XUMHUYECKOH MOCY/ 1B
1 000PYZI0BaHMS, @ TAKKE TIPABUIAM
oOpaleHus ¢ roproYMMHU
BELIECTBaMHU B OBITY.

[InmanupoBaTh U OCYLIECTBIATH HA
IPAKTUKE XMMHIECKUE SKCTICPUMEHTBHI,




O3nakomieHue ¢ oOpasnamu

okcuaoB. [Ipaxmuueckas

paboma.

Ne 3. Tlonmyuenue u cobupanue
KHCIIOPOIa, U3yYEHHE €r0 CBOMCTB.
Buviuucnenusn

— MOJIEKYJIIPHOM MacChl KUCIIOPOAA

¥ 030HAa HAa OCHOBAHMM aTOMHOW MaccChl
XHUMHYECKOTO DJIEMEHTA

MIPOBOJIUTH HAOIIOICHUS, JeJIaTh
BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.
YdacTBOBaTh B COBMECTHOM paboTe
B IpyIIIE.
Hcnonbp30BaTh IPU BBIIOJITHEHUH
yueOHBIX 3aJJaHUi U B IIpoLecce
UCCIIEI0BATEIBCKON IEATEIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
XMMHYECKOTO COJIEPIKAHNUS,
CIIPaBOYHbIE MaTepHUabl, PECYPChI
Hurepuera.
BeicTpanBath pa3BEépHYThIE MMCHMEHHBIE
U YCTHBIE OTBETHI C ONOpPOM Ha
uHpopmanuo U3 ydeOHUKA U
CIPAaBOYHBIX MAaTEpPHUANIOB, TPAMOTHO
UCIIOJIb30BATh W3YYEHHBIA IOHATUIHBINA
anmnapaT Kypca XMMHUH

Tema 4.
Boaopoa.
IlonsTHe 0
KHCJI0TaX ’
COJIAX

Bonopoa — snemeHT u npocroe
BelecTBo. Haxoxxaenue B npupoje,
¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA
(Ha mpuMepe B3aUMOJCHCTBUS C

HEMETaJlJIaMH U OKCHUJIaMH MeTaJ'IJ'IOB),

PackpbIBaTh CMBICI H3y4aeMBIX
MOHATHIA U IPUMEHSATD 3TU OHATHS
IIPU ONMCAHUU CBOMCTB BEILIECTB U MX
[IPEBPALLECHUMN.

XapakTepru30BaTh (OMUCHIBATH)




(54)

MIPUMEHEHHUE, CITIOCOOBI MOTYyUCHHUS.
[lonsATHE O KMCIIOTAX U COJISIX.
JdeMoHcTpanuu

[Tonyuyenue, cobupanue u
pacro3HaBaHu€ BOAOPOJA.

I'openue Bogoponaa.

B3aunmopeiicTBue BOIOpO/Ia ¢ OKCUIOM
meau(ID).

JlaGopaTopHble U NPAKTHYECKHUE
padoTsI

JlabopamopHhwii onvim:
B3anmopnencTBue KUCIOT C
Metaiuiamu. [ Ipakmuueckas
paboma.

Ne 4. Tlonyuenue u cobupanue BoA0poa,
HU3YyYECHHUE Er0 CBOMCTB.
Boituucnenusn

— MOJIEKYJISIPHOM MacChl BEIIECTBA HA
OCHOBAHHMH aTOMHOI MaccChl
XUMHUYECKUX JIEMEHTOB.

(uznueckre 1 XUMUYECKUE CBOWCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJyueHus,
pUMEHEHHE.

CoOupaTh pruOOP AT TOTYICHUS
BOZIOPO/IA.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JJIS COCTaBIieHUs (popmyi
BEIIECTB, MOJICKYJISIPHBIX YPaBHEHHMA
XUMHUYECKUX PEAKLUHI C yJaCTHEM
BOJIOPO/JIA.

CnenoBaTh TpaBWiIaM  0€30MaCHOU
pabotel B jaGopaTopuu  NpHU
WCTIOJIb30BAHUHT XUMHAYECKOH
nocynsl U 00OpYJIOBaHUS, a TaKXkKe
npaBujaM OOpalIeHUus] C TOPIOYUMHU
BEIIIECTBAMH B OBITY.

[lnanupoBaTh W OCYIIECTBIATH Ha
MPAKTHUKE XUMUYECKHUE
OKCTIEPUMEHTHI, MIPOBOINTH
HAOJIOCHNUs, JIeJIaTh BBIBOJBI 110




pe3ysibTaTaM 3KCIepUMEHTA.
VYuacTBOBaTh B COBMECTHOW paboTe B

rpyme

Tema 5.
KoanuecTBeHHbIe

OTHOLIIEHHUS B XUMHH
(4 )

KommyectBo BemecTBa. Mob.
Momsipraast macca. 3akoH ABOTaapo.
MomnsipHbiii 00bEM ra3oB. PacuéTe mo
XUMHUYECKUM YPaBHEHUSIM.
Botuucnenusn

— 00bEMa, KOJIMYCSCTBA BEIIECTBA rasa
I10 €0 U3BECTHOMY KOJIUYECTBY
BELIECTBA UJIH 00BEMY;

— 00BEMOB T'a30B 110 YPAaBHEHHIO
pEaKIy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUI Ta30B

PackpeiBaTh  CMBICI ~ H3y4aceMbIX
HNOHATUM W NPUMEHATh  3TU
NOHATHUS, a TaKKe HU3Y4YCHHBIE
3aKOHBl M TEOpUM JJIs pElIeHUs
pacuéTHBIX 3a7ad.

BbIunciisiTe MOJIIpHYIO MacCy BEILECTB;
KOJINYECTBO BeIeCTBa, 00BEM rasa,
MaccCy BEILECTBA;

[IpoBoauTh pacd€Tsl MO YpaBHEHMSIM
XUMHUUYECKHX peakUui: KOJIUYEeCTBa,
o0béMa,  Maccel  BemecTBa MO
U3BECTHOMY  KOJMYECTBY, OO0BEMY,
Macce pEeareHTOB WM TMPOAYKTOB
peaxkuuu.

BeicTpauBats pa3BEPHYTHIE
MUCbMEHHBIE M YCTHBIE OTBETHI C
oropoit Ha MH (opmanuro U3 yueOHuKa
U CIIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO




UCII0JIb30BaTh W3YYCHHBII
MOHATUHMHBIN anmapar Kypca XUMUU

Tema 6. Bona.
PacrtBopsl. [lonsitue 00
ocHoBanmsx (5 u)

®du3nYeCcKue CBOMCTBA BOIHI.
AHaIn3 U CUHTE3 — METObI
U3Y4YCHHUS COCTABA BO/JIBI.
XHUMHUYEeCKHe CBOMCTBA BOJIBI
(peakuuu ¢ MeTaliaMu, OKCUIaMH
METaJUIOB U HEMETAJIJIOB).

CocraB ocnoBanuii. [Tonsitre 00
WHJIIKATOpax.

Bopna xak pactBoputeib. PacTBopbI.
PacTBOpuMOCTH BEUIECTB B BOJE.
HacrpimeHnabie ¥ HEHACHIIIICHHEIS
pactBopbl. MaccoBasi 107151 BEIIECTBA B
pacTBope.

Ponb pacTBOpOB B PUPOE U B KU3HU
yenoBeka. KpyroBopot BojibI B
npupojie. 3arpsa3HeHre NPUPOIHBIX
BoJ. OXpaHa M OYMCTKA MPUPOTHBIX
BOJI.

JleMoHCTpanun

DIIEKTPOIN3 BOJbI; B3aUMOJICUCTBHE
Bobl ¢ Metasuiamu (Na, Ca)

PackpoiBath CMBICIT M3y4aeMbIX
MOHATUA U MPUMEHATb TH MOHATHUS
NPy ONMHUCAHUU CBOMCTB BEIIECTB U UX
MpeBpaIICHUH.

XapakTepru3oBath  (U3HYECKUE H
XUMHYECKUE CBOICTBA BOBI, €€ POIb
KaK pacTBOPUTENSI B TPHUPOTHBIX
mporeccax.

CocTaByisITh ypaBHEHUS XUMHYECKHUX
peakuii C ydacTHEM BOJBI.

OOBACHATD CYITHOCTH IKOJIOTHYECKUX
npoOneM, CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOJHBIX BOJI, CIOCOOBI OYHCTKH
BOJIbI OT MPUMECEN, MEPBI IO OXpaHe
BOJI OT 3arpsi3HEHHUS.

[InanupoBaTh W OCYIIECTBISATH Ha
MPAKTHKE XUMHYECKHE IKCTIEPHUMEHTHI,
MPOBOAWTHh  HAONIOJCHUSA, JeNaTh
BBIBO/IBI o pe3yibTaTam
AKCIIEPUMEHTA.

CrnenoBaTh mpaBujaM  0€30MaCHOM




(BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB).

PacTtBopeHue BelecTB ¢ pa3iuuHon
pPacTBOPUMOCTHIO.

WccnenoBanue pacTBOPOB KUCTIOT
U IIEJI0YEH C MOMOILBI0
UH/IUKATOPOB.

JlabopaTopHble 1 IpaKTHYECKHUE
padoThI

Ilpakmuueckas paboma:

Ne 5. IIpuroroBienue pacTBOpOB ¢
OIIpENENEHHON MaCCOBOM J0JIeH
PacTBOPEHHOTO BEMIECTBA
Boviuucnenun

— C HCIOJIb30BAHUEM TOHSATHUS
«MaccoBas J10Jis BEILIECTBA B pACTBOPE»

pabotel B jaboparopuu  TpH
UCIIOJIb30BaHUN XUMHUYECKOH IIOCYIIbI
1 000py10BaHUS.

ITpoBouth BBIYHCIICHUS v
IPUMEHEHUEM IIOHATHA «MaccoBas
JI0JIS1 BELIECTBA B PACTBOPEM.
Wcnonb3oBarh mpu  BBIIOJHEHUU
yueOHBbIX 3aJaHMi W B Ipolecce
HCCIIE0BATEIBCKON IEATEIbHOCTU
HAy4YHO-IIOMYJISIPHYIO  JINTEPATypy
XUMHUYECKOTO CoZIepKaHus,
CIIPABOYHbIE MaTepHUaibl, PECYPCHI
WutepuHera

BeicTpauBats pa3BEPHYTHIE
MUCbMEHHBIE M YCTHBIE OTBETHI C
ornmopol Ha  uMHbOpMaLHMIO M3

yueOHMKa U CIPaBOYHBIX
MaTepuasos, IrpaMOTHO
HCII0JIb30BaTh U3Y4EHHBIN
NOHATHIHBIN anmnapar Kypca XuMuu
Tema 7. OcHOBHBIE Knaccuduxarys HeopraHuueckux Knaccugunuposarts n3y4aeMble

KJIACChI
HECOPraHm4eCKux

COETMHEHUN.
Okcuapl: coCTaB, KIacCuUKaIUs

BEILIECTBA 10 COCTaBY U CBOWCTBAM.
CocraBnate  (OpMyNbl  OKCH[IOB,




coeIuHEeHU i
(1149)

(ocHOBHBIE, KUCITIOTHBIE, aM(OTepHBIE,
Hecosieo0pa3yroIue), HOMEHKIIATypa
(MexayHapoaHas ¥ TPUBUAJIbHASA).
[Tonyuyenue u XuMHU4YECKHE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX
OKCHUJIOB.

OcHoBaHHs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa (MeX1yHapoJHas U
TpUBHAJIbHASA ), PU3UYECKUE U
XMMHUYECKHE CBOMCTBA, CIIOCOObI
nonyyenust. Kuciorsl: cocras,
KJaccu(uKaius, HOMEHKIATypa,
(du3nUeckne 1 XMMUYECKUE CBOMCTBA,
CIOCOOBI OJTYYEHUSI.

Psit akTHBHOCTH METAJUIOB.

Counu (cpenHue): HOMEHKIIATYpa,
CrocoObl MOy4€eHHs, B3aUMO/IeiiCTBHE
CoOJIeli ¢ MeTaIaMH, KHCII0TaMU,
I1eJ09aMHU U COJISIMHU.

['enernyeckas cBA3b MEXAY KJaccaMu
HEOPraHMYECKUX COCTUHEHH.
JleMoHCTpanun

OO6pa3iipl HEOPraHWYECKHUX BEIIECTB

KHCJIOT,  OCHOBaHMM, COJel W
Ha3bIBaTh WX 110 MEXIYHApOIHON
HOMEHKJIAType.

[Iporuo3upoBath CBOMCTBA BEHIECTB HA
OCHOBE 001IHX XAMUYCCKHUX
CBOMCTB M3YyYEHHBIX KJIACCOB/TPYIIII
BEIIIECTB, K KOTOPBIM OHH
OTHOCSITCS.

CocTaBiaTh MOJIEKYJISIPHBIE
YpaBHEHHUsI PEaKIIHid,
WJUTIOCTPUPYIONINX XHMHUYECKUE
CBOICTBA U CITOCOOBI OMYYEHUS
BEIIECTB M3yYEHHBIX KJIACCOB/TPYIII,
a TaKKe MOATBEPKIAIOIINX
TCHETUYECKYIO B3aUMOCBSI3b MEWKITY
HHAMMU.

[Tpon3BOIHUTE BEIYKCIICHHS TIO
YpPaBHEHUSAM XUMHUYICCKUX PEAKITUH.

[TnanupoBaTh M OCYIIECTBIATH Ha
MPAKTUKE XUMHYCSCKHE
AKCIIEPUMEHTHI, TPOBOAUTH
HaOII0IEHUS, A€JIaTh BBIBOLI 10
pe3yIbTaTaM KCIIEPHUMEHTA.




Pa3IMYHBIX KJIACCOB.
B3aunmMonericTBue pacTBopa cepHOii
KHUCJIOTHI ¢ okcuioM meau(1l).
Peakuus HerTpanuzamuu.
BeitecHenue ofHOro MeTauia Ipyrum us3
pacTBopa CoJu.

JlabopaTopHble U IpaKTHYeCKHe
padoTbI

Jlabopamopnvie onvimol.
BsaumopeiicTBue Kucior ¢
Metaimamu. [lonydyenue
HEepacTBOPUMBIX OCHOBAHH.
B3anMozeicTBre HepacTBOPUMBIX
OCHOBaHUM C KUCITOTaMH.
Paznoxenune runpokcuna meau(Il)
MIpU HarpeBaHUM.
Ilpakmuueckas paboma:

Ne 6. PemeHne sKcriepuMEHTATBHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COETUHEHUI.
Buviuucnenusn

— TI0 YPaBHEHHUSAM XUMHUYECKUX

peakuumit

CrnenoBath paBuiiaM 0€30MacHOM
paboTHI B 1a0OpaTOPHH TIPH
UCTIOJIb30BAaHUH XUMUUECKOH MOCYIbI
1 000pyI0BaHHUS.

Hcnonp30Bath pyu BHITOTHEHUN
yueOHBIX 3aJJaHUi U B IIpoliecce
UCCIIEIOBATEIBCKON I TETLHOCTH
HAY4YHO-TIOMYJISIPHYIO JINTEpaTypy
XHUMHUYECKOTO COJICPKAHUS,
CIPAaBOYHbIE MAaTEPHUAJIbl, PECYPCHI
WurepHera.

BeicTpauBats pa3BEPHYTHIE
MUCHMEHHBIE M YCTHBIE OTBETHI C
OIopoil Ha MH(pOPMAIHIO U3 y4eOHHKa
¥ CTIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
UCIOJIb30BaTh M3yUYCHHbIN
NOHATHIHBIN anmnapar Kypca XuMuu




Pa3nen 3. Ilepuoguyeckuii 3aKoH U
Ilepuoauyeckasi cucreMa xumu4ieckux 3jiemenToB .M. Menaesneena.
CtpoeHnne aToMoB. XuMuueckasi cBsizsb. OKHCINTEILHO-BOCCTAHOBUTE/IbHBIE peakuun (15 u)

Tema 8.
[Mepuoguveckuii 3aK0H
u [lepuoanueckas
CHCTEMa XUMHYECKHX
snemenToB 1. K.
MenneneeBa.
Crtpoenue atoma (7 4)

[lepBple TOMBITKK  KJIacCU(UKALIMH
XUMHUYECKUX 3J1eMeHTOB. [lonsTne o
rpyrmnmnax CXOJIHBIX AIIEMEHTOB
(esiouHble U LIEJIOYHO3EMEJIbHBIE
METaJLJIbl, TaJIOTEHbI, UHEPTHBIE Ta3bl).
OnemMeHTbl,  KOTOpble  00pa3yroT
amoTepHbIe OKCUIBI U TUIPOKCHIIBI.
[Tepuonnueckuii 3aKOH 51
Ileproguueckas cucreMa XUMHUYECKHX

anementoB  JI. WM. Menneneena.
[lepuoapl, rpynmsl,  HOATPYIIIIHI.
@U3NYECKUI  CMBICI  MOPSIKOBOTO

HOMEpa SJICMCEHTA, HOMCPOB NCPUOJa

Y TPYIIIBIL.
Crpoenne atomoB. CocTaB aTOMHBIX

anep. N3otomsl. ONEeKTPOHBI.
CrtpoeHHre  HIEKTPOHHBIX  000JI0YEK
aToMOB  nepBbIXx 20  XMMHMYECKHX

snemMeHnToB [lepuoanueckoit cucTeMbl
. . Menneneena.

PackpbIBaTh CMBICII IEPHOANYECKOTO
3aKOHa.

[Tonumars cymiecTBOBaHuUE
NEPUOINIECKON 3aBUCUMOCTH
CBOICTB XUMUYECKUX DJIEMEHTOB
(M3MEHEeHHe paJycoB aTOMOB U
AIIEKTPOOTPHUIIATEIHLHOCTH)

Y UX COCIMHEHUN OT MOJIOKEHUS B
NEePUOANYECKOM CUCTEME U CTPOCHUS
aToma.

YcTaHaBnuBaTh CBSA3H MEKIY
MOJIO’KEHHUEM DJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOCHHEM
ero aroMa (COCTaB U 3apsij sijpa, od1ee
YHCIIO JEKTPOHOB M pacIipe/iesieHHue
WX TI0 JICKTPOHHBIM CIIOSIM).

[Iporuo3upoBate XapakTep U3MEHEHUs
CBOWCTB DJIEMEHTOB M UX COCTMHEHU
10 TPYIIaM U IepruoiaM
Ileproanyueckoil CUCTEMBI.




XapakrepucTuka XUMHYECKOTO
3JIEMEHTa II0 €ro MOJOXKEHHI0 B
[Tepuognyeckoit cucreme . M.

Meungeneesa. 3HayeHue
[Tepuoauueckoro 3aKOHa u
[Tepuonnueckoit CHUCTEMBI
XUMHUYECKHUX DJICMCHTOB JUIST

pa3BUTHA HayKu U npakTuku. /. H.
MenneneeB — y4€HbIM, NE€Jaror u
IpaKJaHUH.

JleMoHCTpauuu

Koporkoneprnoanas u
JUTMHHOTIEpUOHAS (bopMbI
[Tepnoanueckon CUCTEMBI
XUMUYEeCKuX  anemeHtoB JI. .
Meneneesa.

O3HakoMiIeHNE C obpa3uamu

METaJIJIOB U HEMETAJIJIOB.
JlabopaTopHble W mNpaKTHYeCKHe
padoThbI

Jlabopamopnuiii onvim:
B3anmMopeicTBue THAPOKCUIA LIMHKA C
pacTBOpamMu KHUCIIOT U LIEJI04Yen

XapaxTepu3oBaThb XUMHYECKUE
3JIEMEHTHI MEPBbIX TPEX MEPHUOJOB,
KaJusl, KaJbLUs 110 UX IOJIOKEHUIO
B Ilepuomuueckoit cucreme /[ W.
Menneneesa.

CnenoBath  mpaBwiiaM  0€30IaCHOM
pabotel B slaboparopuu  Ipu
UCIIOJIb30BAHUU XUMUYECKON MOCYbl
1 000pyI0BaHUS.

BricTpanBath pa3BEPHYTHIE
IIUCbMEHHBIE UM YCTHBIE OTBETHI C
OIopoil Ha MHpOPMAIHIO U3 y4eOHHKa
U CIIPaBOYHBIX MaTepUaAIOB, [PAMOTHO
HCII0JIb30BaTh U3Y4EHHbIN
NOHATHIHBIN anmnapar Kypca XuMHUU.

Hcnonws3oBarh 1pu  BBINOJHEHUHU
y4eOHBIX 3aaHui TEKCThI
y4eOHMKa, CIPABOYHBIE MaTePHAIIBI
(ITepnonnueckyro cucTeMY
xumudeckux  siementoB [, W
Menpeneesa, TaOIHILy
pacTBOPUMOCTH KHCJIOT, OCHOBaHMI
u coyen B BOJIC,




AIEKTPOXUMHUUYECKUI psn
HaIpsHKEHUH METAIIJIOB).
Ucnonws3oBarh  Mpu  BBINOJIHEHUU
y4eOHBIX 3aJlaHMii M B TIpolecce
HUCCIIeNOBATEIbCKON  IEATCIbHOCTH
HAaY4YHO-TIONYJISIPHYIO JUTEpaTypy
XUMHYECKOI0 COZIepIKaHMA,
CIpaBOYHbIE  MaTepHajbl, PECYpPChI
Wurepuera

Tema 9. Xumuueckas
cBA3b. OKHUCIAUTETbHO-
BOCCTAHOBUTEJIbLHbIE
peakuuu

(89)

DNEeKTPOOTPUIIATETHHOCTH ATOMOB
XUMHYECKHX JICMCHTOB.

Xumnueckas CBsI3b (MOHHAs,
KOBAJICHTHASI TIOJIIPHAS U KOBAJICHTHAS
HenossipHasi). CTeneHb OKUCIEHUSI.
OKHUCITATEITEHO-BOCCTAHOBHUTEITBHBIC
peaxiuu (OBP). IIpoueccst
OKHCIICHHS U BOCCTAHOBJICHHUS.
OxucaUTENU U BOCCTAHOBUTEIIH.

PackpbIBaTh CMBICIT H3y4aeMBbIX
TTOHSITHH.

Ompenensath BUJ XUMUYECKOH CBSI3U B
COCTMHEHUH.

OnpenensiTh cTeNneHb OKUCICHUS
XUMHYECKOTO 3JIEMEHTa TI0 hopmyIie
€ro COeIMHEHUSI.

Ornpenenars 37eMeHT (BEIIECTBO) —
OKHUCJIMTENh U DJIEMEHT (BEIIECTBO) —
BOCCTAHOBHUTEITb.

OOBACHATH CYIIHOCTH TPOIIECCOB
OKHCJICHHUS ¥ BOCCTAHOBJICHHSI.

CocCTaBisTh PIEKTPOHHBIN OallaHC C
y4EéTOM UHCIIa OTAHHBIX U MIPUHSITHIX




3JIEKTPOHOB.

CocrapiaTh ypaBHEHUE
OKHUCIIUTEILHO-
BOCCTAaHOBUTEJIbHOM pEaKIIUu.

Hcnonb30BaTh Ipy BBIIOJIHEHUN
y4eOHBIX 3aJJaHUN TEKCTHI
yueOHUKa, CIIPaBOYHbIE
MaTepuaibl (MEPUOANUECKYIO
CUCTEMY XMMHUYECKUX IEMEHTOB Jl.
. Menneneesa, Tabnuiy
pPacTBOPUMOCTH KUCJIOT,
OCHOBAHMUI U COJICH B BOJIC,
AIEKTPOXUMHYECKUN PsiJT
HANPSDKEHUH METaJIOB)




9 KIIACC

(2 u B HEnEMIO, BCeTo 68 U, u3 HUX 4 4 — pe3epBHOE BpeMsi)

IIpumepHbIe TeMBbI,
pacKpbIBaoINe
JAHHBIA pa3ae

NMPorpamMmbi,
U KOJIMYeCTBO YaCOoB,
OTBOJMMOE HA UX
U3yueHue

OcHoOBHOE coaep:kaHue

OcHOBHbBIE BHILI
IeATEJIbHOCTH
o0yyarommxcst

Paszjnen 1. BemecTBO M XuUMH4ecKue pe

akmun (17 4)

IToBTOpEHUE M
yriayoJieHue 3HaHU
OCHOBHBIX pa3/1e/10B
Kypca 8 kiacca
(54)

[lepronnyeckuii 3aKOH.
[lepnoauueckas cUCTEMa
XHMHYECKHUX 3JIEMEHTOB

. W. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB XHMHYECKHX

JJIEMEHTOB IIEPBBIX TPEX MEPHOJIOB,
KaJIAsl, KATBLIUSI U UX COCJNHEHUH B
COOTBETCTBUH c 10JI0’KEHHUEM
2JIEMEHTOB B MIEPUOINYECKON
CUCTEME U CTPOECHUEM UX aTOMOB.

XapaxkTeprus3oBaThb XUMHUYECKHE
DJIEMEHTBI IIEPBBIX TpEX
IIEPUOJO0B, Kallis U KaJIbLUs IO
UX noJiokeHuto B [lepuoanueckon
cucreme /. 1. Menneneena.

Knaccudukanus M HOMEHKIATYypa)

KnaccudumupoBath U  Ha3bIBaTh
HEOPraHu4ecKue BellleCTBa
M3yUYCHHBIX KJIACCOB.

OnuceiBaTh  OOIIHE XUMHUYECKHE
CBOWCTBA BEIIECTB  Pa3IMYHbBIX
KJIACCOB, MOJTBEPKAATh CBOMCTBA
npuMepamMu MOJICKYJISIPHBIX




HEOPraHUYeCKUX BEILIECTB
(MexmyHapoaHasi M TPUBUAIBbHAS).
XUMHUYECKHe CBOMCTBA  BEIICSCTB,
OTHOCAILUXCS K Pa3IMYHbIM Kilaccam|
HEOPraHWYECKUX COCJAUHEHUM, HX

TCHETHUYCCKas CBA3b
HCOPraHN4YCCKUX BCUICCTB.

CTpOCHI/IC BCIICCTBA. BU/bI
XUMHUYECKOM CBA3U u THUIIB]
KPpUCTAIUIMICCKUX pCIJ_IéTOK.

3aBUCHMOCTh CBOMCTB BCIICCTB OT]
HUX CTPOCHUA.

JdeMoHcTpauuu

1. Monemn KPUCTANINYECKUX

peleToK HEOPraHUYECKUX

BEIIECTB.

Koportkonepuonnas "
JUTMHHOTIEPHOTHAS bopMbI
[lepnoanueckoit CUCTEMBI

XUMUYeCKuX anementoB JI. .
Memnpeneena

YPaBHEHUN XUMUYECKUX PEAKLIUN.
Onpenensats BUI XUMUYECKON CBSI3U
u THII KPUCTAIUIMYECKOU
PEUIETKY BEIIECTRA.
[Tporno3upoBars CBOMCTBA BELIECTB
B 3aBCUMOCTH OT UX CTPOCHHS.
BeicTpanBath pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omopol Ha uHPOpPMAIUIO U3

yue OHMKaA u CIIPaBOYHBIX
MaTcpualios, I'paMOTHO
HCIIOJIBb30BAaTh I/I3y‘IeHHI>II71

MOHATUNHBIN anmapar Kypca
XAMUH.

Hcnonb30BaTh NpH  BBINOJHEHUU
yueOHBIX 3aJaHUil U B MpoIlecce

HCCIEIOBATEIIHLCKOM

OCATCIIBHOCTHU Hay"IHO'
MOIYJISPHYIO JUTEpATypy
XUMHYECKOTO COJIEpKAHUSA,

CIIPaBOYHBIE MaTEPUAIIbI, PECYPCHI
WurepHera.




Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XMMHYECKUX peakuuii
(4 )

Kraccudukaryst XaMHaIecKux
peaxuuii o pa3IMYHbIM IPU3HAKAM
(10 YKMCIly ¥ COCTaBYy Y4acCTBYIOLIUX
B PEAKLIMU BEILECTB, [0 TEINIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETICHEH
OKHCIICHUSI XMMUYECKUX

3JIEMEHTOB, 110 00PaTUMOCTH, 11O
YUYaCTHIO KaTalu3aTopa).

DK30- U 3HJ0TEPMUUECKHE pPEaKLIUU,
TEPMOXUMHUYECKUE YpaBHEHHMSI.
[lonsiTHE O CKOPOCTH XUMHYECKOH
peakuuu. [ToHATHE O TOMOTEHHBIX U
TETEPOTeHHBIX peakuusx. lloHsaTHe
00 o00paTMMBIX M HEOOpaTUMBIX
XUMHYECKHX peaknusx. [lonsatue o
XMMUYECKOM paBHOBecHU. DaKTOPHI,
BJIMSIIOIINE HA CKOPOCTh XUMHUYECKOH

peakuuu n ITOJIOKEHUE
XUMHYECKOTO PABHOBECHS.
OKHMCIUTENIBHO-

BOCCTAHOBUTEILHBIE peakuuu
(MK TPOHHBIN Oananc

OKHCIIUTEILHO-BOCCTAHOBUTEIILHOM

PaCKpBIBaTB CMBICJI H3Yy4YaCMbIX
MTOHATHH nu IMPUMCHATH OTH
NOHATUA TIPpU ONHCAHUU CBOMCTB
BCIICCTB U UX npeBpameHHﬁ.

KnaccupumupoBarb XuMHUECKUE
peakuuu 1o Pa3IMYHBIM
IIPU3HAKAM.

YcranaBiauBarh 3aBHCUMOCTb

CKOPOCTH XUMUYECKOW peakliuy OT
pa3INyYHbIX (PaKTOPOB.
[Iporno3upoBaTs BO3MOKHOCTH
MPOTEKAHHUS XUMUYECKUX
MPEBPAILEHUIN B Pa3JINYHbBIX
YCIIOBUSIX.
OnpenensiTh OKUCIUTENb U
BoccTaHoBuTenb B OBP.
CocTaBisTh 3JEKTPOHHBII
OayaHC peakiuu.
[Tpon3BOANTH BEIYUCIEHUS IO
XUMHUYECKUM YPABHEHUSIM.
BeicTpauBate pa3BEpHyTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI C
OTIOpO Ha HHPOPMAITHIO U3




peaKium).

JdemMoHcTpauuu

1. BozneiictBue karanusaropa

Ha CKOPOCTh XHUMHYECKOU
peakiuu.

Boviuucnenus

— KOJIMYECTBA BEIISCTBA, 00hEMa U
Macchl PeareHTOB WU MPOAYKTOB IIO|
YPaBHEHUSIM XMMHUYECKUX PEAKIUH.

y4eOHUKA U CIIPAaBOYHBIX
MaTepUaoB, IPAMOTHO
HCIIOJIb30BaTh NU3yYCHHBIN
MOHATUMHBIN amnapar Kypca
XUMUH.

Hcnonp30BaTh NpU  BBIIOJHEHUU
y4eOHBIX 33/IaHUil U B IpoLecce

UCCIIe1I0BaTEIbCKON

JeSTENIbHOCTH Hay4yHO-
HOIYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COZIEpKaHMs,

CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
WurepHera.

Tema 2.
DJIeKTPOJIUTHYECKAS
AMCCOLHAIIHS.
XuMHuYecKue peakiunu

B pacTBOpax
(81)

Teopus EKTPOIUTUYECKOH]
JUCCOIMAIIMKN.  DJIEKTPOJIUTHL U
HEINEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHn3M JTUCCOLMAIUK BEIIECTB C
pa3IMYHBIMU BUJAMH XHUMHUYECKOU
cBa3u. CreneHp  AUCCOIMALIMH.
CunpHbple U cnaOble DIIEKTPOJIUTHL
Peakinn nonHOTO OOMEHA, YCIIOBUS
ux nporekanusi. NoHHbIe ypaBHEHUS]

peaKIHii.

PaCKpLIBaTL CMBICJI H3Yy4YaCMBbIX
HOHSITI/II\/'I, a TAKKC CMBICIT TCOpHUU
BHCKTpOHHTquCKOﬁ JUucConuanuru.

OOBACHATH NPUYHAHBI
ANIEKTPONPOBOAHOCTH BOJHBIX
pacTBOpPOB.

CocTaBiATh ypaBHEHUSA

JIACCOIMAINK KUCJIOT, IeIodueil u
COJIEH, TMOJIHBIE U COKpaIEHHBIE
VMOHHBIE YPABHEHUS XWMHYECKHUX




XHUMHYECKHE  CBOMCTBA  KHCIOT,
OCHOBAaHMH M COJIcM B CBETe
NpeCTaBICHUN 00
AJIEKTPOIIUTUYECKON  JIUCCOLIMAIIH.
Cpena  pactBopa. Ilomsitue o
TUPOJIA3E COJICH.

KauecTBeHHBIE ~ peakumum  Ha

KaTUOHBI U AaHUOHBI.

JleMoHCTpauuu

DneKTpudecKas POBOJIUMOCTh
PacTBOPOB BEIIECTB.

OmnbITHI, WJUTIOCTPUPYIOLTUE
MPU3HAKK  TIPOTEKAHUs  PEaKIHi
HOHHOr0o  oOmeHa.  ONBITEI 1O

OTIPENIEICHUIO CpeIbl B PacTBOpPAX|
cojel (xyiopuaa HaTpus, kKapOoOHaTa
HaTpUs, XJIOpUa IIMHKA).
JlabopaTopHble
NpaKkTHYecKue padoTsl
JlabopamopHhuiii onvim:
Peakiun  mOHHOTO oOMeHa B
pacTBOpax AJIEKTPOJMUTOB: Cyibdara

Hu

venu(Il) w  ménoun, xapboHara

peakuii HFOHHOTO OOMEHa.
[lnanupoBaTh W OCYIIECTBJIATH Ha
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBI, POBOIUTH
HAONIONEHUs, IeNaTh BBHIBOILI IIO
pe3ysbTaTaM SKCIIEPUMEHTA.
CnemoBath mpaBwiIaM 0e30IaCHOM

paboTel B smabopatopuu  Ipu
WCIIOJIb30BaHUH XUMHUUECKON
MOCY/IbI U 000PYI0BaHMUS.

[Ipou3BOIUTE  BBIUMCICHHS IO
XUMHUYECKUM YPABHEHUSIM.

BricTpanBars pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha uHPOPMAIUIO U3
y4eOHUKA U CIPaBOYHBIX
MAaTepHaJIOB, rpaMOTHO
HCIIO0JIb30BaTh W3yYEHHBIN
MOHATUNHBIN anmapar Kypca
XUMUU.

HCHOHB3OB3TB HpI/I BBITTIOJTHCHU U
yueOHBIX 3aJaHUil U B MpoIlecce
HUCCIIEIOBATEILCKON




HaTpUsl U COJITHOW KHUCJIOTBI, peaKIus
HEUTpaiIn3aiuu MEXKTY|
TUAPOKCHUJIOM Kalusg U  COJISIHOM|
KHCJIOTOM.

Ilpakmuueckas paboma:

Ne 1. Pemienne axcniepuMeHTaIbHBIX
3aJ1a4 I10 TeME.

Botuucnenusn

10 YPaBHEHUSM XHUMHUYECKUX
peakuuit

JESTeNIbHOCTH Hay4HO-
HOIYJISPHYIO JUTEpaTypy
XUMHUYECKOTO COZICpIKaHMUA,

CIIPaBOYHBIE MAaTEPUAJIbI, PECYPCHI
Wnrepuera

Pa3nen 2. Hemera/ibl 1 UX coeanHeHus (24 u)

Tema 3. O0mas
XapaKTepUCTUKA
XHMHYECKUX
3jemenToB VIIA -
rpynnsl. ['asorensi (4 1)

Obmas XapaKTepUCTHKA
raJIOTeHOB. OcobenHoctu
CTPOCHHUS aTOMOB ITHX
JJIEMEHTOB, XapaKTepHbIE IS
HUX CTETICHH OKHCJICHUSI.
Crpoenue u ¢busnyeckue

CBOWCTBA MPOCTBIX BEIIECTB —
rajoreHoB. XuMHueckue
CBOWCTBA Ha MpPHUMEPE XJOpa
(B3auMO/ICHCTBHE C MeETaJIaMH,

HEMETaJJIaMH, IeJI049aMu).

OOBICHATD oOmue
3aKOHOMEPHOCTU B H3MEHEHUU
CBOWCTB HEMETALUIOB U  HUX
COEIMHEHUH B Tpe/eNnax MalblX
MEPUOJIOB U TJIABHBIX TOATPYIII
[Tepuoauueckoii CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB C YUYETOM
CTPOEHHUSI X aTOMOB.

Xapaktepu3oBaTh (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA  IMPOCTHIX
BEILIECTB TaJOreHOB (Ha MpHMepe




X10pOBOAOPOI. Consinas
KHCJIOTa, XMMHYECKHE CBOWCTBA,
MOJTyYeHHUE, MIPUMEHEHHE.
KayecTBeHHBbIE ~ peakiuu  Ha

rajJioreHu/] - UOHBI.
JelicTBue XJiopa M XJOPOBOJOPO/IA|
Ha OpraHu3M 4ejoBeKa. Baxxnenmue

XJOpUABl M HMX HaXOXKICHUE B
MIPUPO/IE.
JdemoHcTpanun

Buaeomarepuanel: raaoreHsl
U UX COCIMHECHUS.

O6pas3ipt XJIOPUIOB.
JlabopaTopHbIe U
NpaKTHYecKue padoThbl
JlabopamopHhuiii onvim.:

Pacno3naBanue Xjiopua - HMOHOB.
Ilpakxmuueckas paboma:

Ne 2. TlonydeHue COISTHOW KUCITOTBI,
U3y4yeHue e€ CBOMCTB.
Buviuucnenusn

— 10 YpPaBHEHUSIM XHMHUYECKUX

peaxkui, eciiu OJINH u3

XJOpa) U  CJIOXKHBIX BEIIECTB
(x11opoBOIOpOIA, XJIopHuIa
HATpHsA), COCOOBI MX TOIYyYCHHS,
NpUMEHEHHEe ¥  3HAa4YCHHE B
MIPUPOJIC U )KU3HU YETOBEKA.
OmnpenensTh raJloreHUI-UOHBI B

pacTBope.
[TnaHupoBaTh M OCYIIECTBIIATH HA
IIPAaKTUKE XUMHUYCCKHUEC
IKCIIEPUMEHTHI, IPOBOJUTH

HAOIIOACHHUS, JeJaTh BBIBOILI 110
pe3ynbTaTaM SKCIIePUMEHTA.
CrnenoBath mpaBuWiIaM 0Oe€30MacHOU

pabotel B jaboparopuu  1pu
UCTIOJIb30BaHUH XUMHUYECKON
MOCYIbI U 000PYAOBAHMUSL.
BricTpanBath pa3BEPHYTHIE
MICbMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha uHPOPMAIUIO U3
y4eOHHKa u CIPaBOYHBIX
MaTepuasos, IrPaMOTHO
HCII0JIb30BaTh W3y4YCHHBIN
MOHATUNHBIN anmnapar Kypca




peareHTOB J1aH B U30BITKE;

00BEMOB Ta30B 10 YpPaBHCHHIO|
peakIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUM Ira30B

XHUMHHU.
Hcnonp30BaTe TpU  BBINOJHEHUT
y4eOHBIX 3aJaHuil M B Ipolecce
MICCIIEZIOBATEIbCKOM eI TebHOCTH

HAYUYHO-TIOIIYJIAPHYIO JIUTCPATYPY

XUMHUYECKOTO COJIepIKaHMs,
CIPAaBOYHBIE MaTepHajbl, PECYPChI
Uurepnera.
Tema 4. O6masa | OOuas xapakrepuctuka | OOBSICHATH obmue
XapaKTepuCTHKA snementoB  VIA - rpynmsl 3aKOHOMEPHOCTU B HM3MEHEHUHU
XUMHYECKHUX OC0OEHHOCTH CTPOEHHUS aTOMOB CBOMCTB »dnemMeHTOB VIA -
jeMeHTOB  VIA - | 5THUX DJIIEMEHTOB, XapaKTEpHbIE I TPYIIIBI U UX COEAMHEHUIN

rpynnel. Cepa u eé
coequHeHus (5 9)

HUX CTerneHu okucieHus. CTpoeHue
U (QU3NYECKUue CBOMCTBA MPOCTHIX
BELIECTB — KHUCIIOPOJA U CEPBHI.
AmoTponHsie MO (pUKAIHY
KHCIIOpOJa M Cepbl. XUMHUYECKHE
cBoiictBa  cepel.  CepoBoaopon,
CTpOEHUE, buznaeckue |
XUMHYECKUE CBOWCTBA. OKCUBI CEPB
KaK [PEACTaBUTENN  KHUCIOTHBIX
OKCH/IOB. Cepnas KHCJIOTA,

C YYETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh (HHU3UIECKHe
u XUMHUYECKHE CBONCTBA
IIPOCTOrO BEIIECTBA CEPHI U €€
COETMHEHU N (cepoBoniopona,
OKCHUJIOB CEpbl, CEPHOM KUCIOTHI,
cynbdatoB), CIOCOOBI 1704
NONy4YeHUs,  MPUMEHEHHE |
3HAUYE€HHE B TPHUPOJEC U KU3HU
YeJoBeKa.

buznIecKue

Onpenensate Hanuuue cyiabdar -




1 XUMHUYECKHE CBOMCTBA (00II1e KaK
OpeJCTaBUTENsl  KJlacca KUCIOT U
crienupuIecKue), MpUMEHEHHE.
XUMUYECKUE peaklluu, Jie)Kallue B
OCHOBE  IPOMBIIUICHHOTO  CI0c00a)
HOJTyYESHHUSI cepHOI KHCIIOTBHI.
AnmapaTsl M TpOTEKalomue B HHX
HPOIECCHI (Ha npu- Mepe
IIPOM3BOJICTBA CEPHOM  KUCJIOTHI).
Conu cepHoi KHUCJIOTBHI,
Ka4eCTBEHHAsI peaKiysi Ha CylIb(ar-
HOH.

Haxoxnenue cepsl 1 €€ COeTMHEHII

B MIPUPOJIE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOLIEH Cpelibl

COCTMHEHUSIMU  Cepbl  (KUCIIOTHBIE
NOKIH, 3arps3HEHHE BO3JyXa U
BOJIOEMOB), CrIocoObI ero|
MIPEIOTBPAIICHHSL.

JeMoHCTpau U

Konnexknuu (BumeomaTepuabl):
cepa U €€ COeIUHEHUS.
OO0yrnuBaHue caxapa o]

HOHOB B PacTBOpE.

OOBSCHATH CYILHOCTb
9KOJIOTUYECKUX npoodiem,
CBS3aHHBIX  C  IepepadOTKOM

COCIMHEHMM CEPBL.

[TmaHupoBaTh U OCYIIECTBISATH HA
NPaKTHKE XUMUIECKUE
9KCIIEPUMEHTBI, TIPOBOIUTH
HaOIIO€HUSI, AEJIaTh BBIBOJBI I10
pe3ysbTaTaM SKCIIEPUMEHTA.

CrnenoBath nipaBmiiaM 0€3011aCHOM
paboThI B 1abOpaTOpuu Npu
WCTIOJIH30BAaHUHT XUMUYECKON
MOCY/IbI U 000PYI0BaHMUS.

[Tpon3BOANTE BEIYHUCIICHUS TIO
XMMHYECKUM yPaBHEHHSIM.

Hcrionp30BaTh P BHITIOJTHEHUH
y4eOHBIX 3aJaHU TEKCTHI
yuyeOHHKa, CIIpaBOYHbIE
Mmarepuainsl (Ilepuonuueckyro
CHCTEMY XUMUYECKUX dJIeMEHTOB /1.
. Menpeneesa, TabauIy
PacTBOPUMOCTH KHCIIOT,




JIEHCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KHUCIIOTHI.

JlabopaTopHble U
NpaKkTHYeCKHue padoThl

Jlabopamopnvie  onvimol:

OO6HapyxeHnue cyiabhar - HOHOB.

BzaumoneiictBue pa3daBieHHON

CEPHOU KUCIIOTHI C ITTHKOM.

Buviuucnenusn

— M0 yPaBHEHUSIM XUMUYECKHX
peaKLuii; MacCOBOM JI0JIM BBIXOA
NPOAYKTA peaKuu

OCHOBAaHUH U CoJIel

B BOJIE, IEKTPOXUMHUUECKUI

PSLI HANIPSKEHU METAILIOB).
Vcnonp30BaTh IpU  BBITOJHEHUU
y4eOHBIX 3aJlaHU W B Ipolecce
MCCIIEIOBATENbCKON  JEATENIbHOCTH
HAY4YHO-TIONYJSIPHYIO  JIMTEPATYpPY
XUMUYECKOTO COZIep)KaHus,
CIIPaBOYHbIE MaTEpUallbl, PECYPCHI
MuTtepuera

Tema 5. O0mas
XapaKTepuCTHKA
XHUMHYECKHX
3JIeMeHTOB VA -
rpynmnsli. A3or,
tdochop u ux
coenquHenus (7 4)

Obmas XapaKTepUCTHKA
yieMeHToB VA - TpyIIbL
Oco0eHHOCTH CTPOEHHUS aTOMOB
3TUX JJIEMEHTOB, XapaKTEPHBIE IS
HUX CTENEHU OKHCIIECHUS.

A30T, pacpoCTpaHEeHHE B MIPUPOJIE,
¢bu3nveckre U XMMUYECKHE CBOMCTBA.
Kpyrosopor a3zora B npupoze.
AMMuak, ero  (QusnuecKue WU
XUMHYECKUE CBOMCTBA, MOIYUYEHUE Y

OOBACHATH 00IIME 3aKOHOMEPHOCTHU B
MU3MEHEHUH CBOWCTB JIEMEHTOB
VA - rpynmbl ¥ UX COCIUHEHUH C
YUETOM CTPOEHHMSI UX aTOMOB.

XapaktepuzoBaTh (U3MYECKHE U
XMMHUYECKHE CBOMCTBA IPOCTHIX|
BemecTs azora M (Qochopa u ux|
COeMMHEHMI  (aMMHaka,  cojei
aMMOHHUS,  a30THOM  KHCJIOTHI,
HUTpaToB, okcuaa ¢ochopa(V) u

IPUMCHCHHUC. Comn dAMMOHHA, HX

dhochopHoit KHCITOTHI, (PocdaToB),




(bu3MUeCKre U XUMUYECKHE CBOMCTBA,|
nprMeHeHne. KadecTBeHHast peakiiusd
Ha MOHBI AMMOHWSL.

A3OTHas KUCIIOTA, € PU3NUECKHE U
XUMHYECKHE CBOMCTBA (00IIHE KaK
MPEJCTaBUTEIIS Kilacca KUCIIOT U
crnenuduueckue). Mcronbp3zoBanue
HHUTPATOB U COJICH aAMMOHWS B
Ka4yeCTBE MHUHEPAIBHBIX YIOOPCHUIA.
XUMUYECKOE 3arps3HEHUE
OKPYKarOIIEH Cpeibl COCTUHEHUSIMU
a3oTa (KUCIOTHBIE TOK/IH,
3arpsi3HEHKE BO3/yXa, OYBBI U
BOJIOEMOB).

®ochop, amuoTponHble MOAUDUKALIUH
docdopa, puznveckre 1 XUMHIECKUE
CBOIICTBA.

Oxkcun docdopa(V) u pochopnas
KHCIIOTa, PU3HYECKHE U XUMHUUYECKUE
CBOMCTBa, nonyueHue. KayectBeHHas
peaxius Ha Gpocdat - HOHBI.
Hcnonb3oBanue GpocaToB B

KAayeCTBE MUHEPAIbHBIX YI00OpEHHH.

COCO0BI ux HOJY4EHUs,
IpUMEHEHHEe H  3HAYCHUE B
npupojie

Y JKU3HH YeIIOBEKa.
OmpenensTe HOHBI AMMOHHUS H
docdar - HOHBI B pacTBOPE.

OOBsCHATD CYLIHOCTb
9KOJIOTMYECKUX npooiem,
CBSI3aHHBIX c HaXOXKJICHUEM

coenuHeHU a3zora U (dochopa B
OKpY>Karolle cpee.
[InanupoBaTh W OCYIIECTBIATH Ha
MPaKTHKE XUMHUYECKHE
IKCTIEPUMEHTHI, MIPOBOANTH
HaOJIOJEHUs, AeJaTh BBIBOJBI IO
pe3yapTaTaM SKCIIepUMEHTA.
CrnenoBaTh mpaBwiiaM O€30TacHOM

paboTel B J1aOOpaTOpUM  MPH
WCTIOJIh30BAaHUH XUMUYECKON
HOCYTbI U 000PYIOBAHMSL.

[Tpon3BOANTH  BBIYMCIEHHUS  TIO

XUMUYCCKUM YPaBHCHU M.
Hcmons30BaTh IIpU  BBIIIOJIHCHUN




3arpsizHeHUE MPUPOJIHBIX BOJIOEMOB
docdaramu.

JlabopaTopHble n
NpaKkTHYeCKHue padoThl
Jlabopamopnwvie onvimawi:
1. Bzaumoneticteue conent
aMMOHU C LIETOYBIO.

2. O3HakoMIIeHHE ¢ 0Opa3LuamMu
a30THBIX B (hOCHOPHBIX
ynobpenuit. Ilpaxmuueckasn
paboma:

Ne 3. Tlonydenue ammuaka,
W3y4YEHHUE €ro CBOMCTB.

y4eOHBIX 3aaHui TEKCTHI

yueOHHKa, CIIPaBOYHbIE
MaTepUalIbl (mepuouvecKyro
CHCTEMY XMMHUUYECKUX 3J1eMeHTOB /I
. Menpeneesa, TalnuIy
PacTBOPUMOCTHU KHCIIOT,
OCHOBAaHMH ™ coOJiecH B BOJE,
ANEKTPOXUMUYECKUI psn

HaIpPsHKEHUH METaJIOB).

Vcnonb30BaTh MpH  BBIIOJIHEHUY]
yu4eOHBIX 3aJaHuil M B Ipolecce
UCCIIEZIOBATEIBCKON JESITENIBHOCTH

HAYUHO-TIOMMYJIAPHYIO  JIUTCPATYPY]

Boviuucnenun XMMHUYECKOTO COZIEpKAHMUS,
— 10 YpaBHEHUSM XHMHYECKHX CIpPaBOYHBIE MaTepuajbl, pPECypcChl
pEaKLIUN. WurepHera.

Tema 6. O01mas Yraepon, ajuotpornabie | OOBACHITH oOmue

XapaKTepuCcTHKA
XUMHYIECKUX
3jieMeHTOB IVA -
rpynibl.

Yriepoa u KpeMHUi, U
UX COeIMHEeHUs

MOJIU(BUKAIMH, PACIPOCTPAHEHUE
B mpupone, ¢usmueckue U
XUMUYECKUE CBOWCTBA.

AncopOmmst. Kpyrosopot
yriepoJa B IpUpO/IE.

Oxcujipl yriaepoja, ux pusndeckue

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB naseMmeHTOB [VA -
IpyHIbl U HUX COCIAUHEHUH C
Y4E€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3HYECKHE
Y XMMHYECKHE CBOWCTBA IMPOCTHIX




(84)

U XHMHYECKHE CBOMCTBA, HX
JeCTBUE Ha JKUBbIE OPraHU3MBbl,
MOJTy4YeHHE u pUMEHEHHUE.
DKoJIOTuuecKre npoOeMsl,
CBSI3aHHBIE C OKCHJIOM YIJepoja
(IV); runoresa  rI06aNBHOTO
MOTETICHUS KIIMMATa;
MapHUKOBBIN A (PEKT.

VYronbHas KACIOTa U €€ COJNH, UX
busznueckue U XUMHYECKHUE
CBONCTBA, HIOJTy4EHUE U
NpUMEHEHHE. KauectBennas
peaxiusi Ha KapOOHAT - HOHBI.
Hcnonb3oBanue kapOOHATOB B

ObITY, MEIUIIVHE,
IPOMBIIUIEHHOCTH, CEIBbCKOM
XO3SIUCTBE.

IlepBoHavanbHbIe TIOHSTHS 00

OPraHMYCCKUX  BCIICCTBAX KaK O
COEJIMHEHHAX yriepoaa:
OCOOEHHOCTH COCTaBa U CTPOEHUS.

[TonssiTHEe 0 OMOJOTMYECKH Ba)KHBIX

BEIIECTBAX: KUpax, Oenkax,

BEIIECTB YIJIepoJa W KPEeMHUS U
1704 COCIIMHECHU I (oxcumoB
yIJIepoAa, YroJbHOM  KHUCIOTBHI,
KapOOHATOB, OKCHIA  KPEMHHUS,
KPEMHHEBON KUCTIOTHI, CUITMKATOB),
CTIOCOOBI 17 HOJTY4CHUS,
NPUMCHCHHE W  3HA4YCHHE B
NPUPOJIC U )KU3HU YETOBEKa.

Onpenensats KapOOHAT- U CUJIMKAT -
WOHBI B PacTBOpE.

OOBSCHATD CYLIHOCTh
9KOJIOTUYECKUX npooem,
CBSA3aHHBIX ~ C  HAXOKICHHEM
YTJIEKUCIIOTO rasa B
OKpY>Karolleu cpenie.

WnmoctpupoBathb B3aMMOCBSI3b
HEOPTaHMYECKIX COETMHEeHUI
yriaepoja U OpPraHUYEeCKHX
BEIIIECTB.

[InmanupoBaTh M OCYIIECTBIATH HA
MPaKTHKE XAMHYIECKHE
9KCIEPUMEHTHI, MIPOBOJIUTH

HAOJNIONEHHUS, NeNaTh BBIBOABI 10




yrieBojax. MartepuanbHOe €IUHCTBO
OpPraHMYEeCKUX M HEOPraHWYECKHUX
COCIMHEHUN.

Kpemunii, ero ¢Qusnyeckue ¥
XUMUYECKHE CBOWCTBA, MOJyYEHHE U]
NPUMEHEHHUE B 3JIEKTPOHHKE.
CoenuHeHuss KpEeMHUSI B TIPUPOJIE.
OO0mue mpeaAcTaBiIeHUS 00 OKCHIE
kpemuuss (IV) u  kpemHueBOH
KHCIIOTE. Cuinukarsl, uX|
MCIIOJIb30BaHUE B OBITY, MEIUIIMHE,
NPOMBILIEHHOCTH. Baxunermne
CTPOUTEITLHBIE MaTepuabl:
KepaMHuKa, CTEKJIO, I[EMEHT, OETOH,)
Kene300€ToH. [Tpobnemsl
0€e301acHOro HCII0JIb30BaHNUs
CTPOUTENBHBIX MaTe- pHUajoB B
MOBCETHEBHOM KHU3HH.
JleMoHCTpanun
Mopnenn  Mozekyi
BEIIIECTB.
JlabopaTopHble M NPaKTHYECKHUE

OpPraHU4YCCKUX

padoThI

pe3ysbTaTaM HKCIIEPUMEHTA.
CrnenoBaTh mnpaBwiaM Oe30mMacHOU
pabotel B J1a0OpaTOpUM  MPHU
HCIOJIb30BaHUHI XUMHYECKOH
NoCcyI6l 1 000PYI0BAHUS.

Hcrnonw30BaTh MpU  BBITTOJHECHUH

y4eOHBIX 3a/IaHUM TEKCTBI
yueOHHKa, CIPaBOYHBIC
MaTepuaibl (ITepnoanueckyro

CHCTEMY XMMHYECKHX 3JIeMeHTOB J].
W. MenneneeBa, Tabnuiry pacTBOpH-

MOCTH KHUCJOT, OCHOBaHHM U
coJlieit B BOJE,
3IEKTPOXUMUUYECKHI psn

HapsHKEHUH METaJlIoB).
Hcnonp30BaTe NpHU  BBINOJIHEHUH
yu4eOHBIX 3aJaHUil U B Ipolecce
HCCIIEIOBATENbCKOMN AEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYpPY
XUMHYECKOTO COZIEpKaHMA,
CIIPaBOYHbIE MaTepualbl, PECypChl
WurepHera.




JlabopamopHhuiii onvim:
KauectBeHHas peakiys Ha kapOoHaT-
WIOH.

Ilpaxmuueckue pabomuoi.:

Ne 4. TlonyuyeHue yriaekuciaoro rasa.
KauectBeHHas peakuus Ha kKapOoHaT-
HOH.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3az1a4 rno reme «Hemeramibiy.
Boiuucnenusn

— 10 YpaBHEHUSIM XHMHUYECKUX
peaxIuii, €ClI OJJMH U3 PEareHTOB JaH
B BUJIE BOJIHOT'O pacTBOPA C U3BECTHOY|
MacCOBOH J10JIen

Paznen 3. Meraninl U ux coequnenns (20 )

Tema 7. O01ue
CBOMCTBA METAJLJIOB
(44)

O6mas XapaKTEePUCTHKA
XUMHUYECKUX 3JIEMEHTOB —
META/ZIOB  HAa  OCHOBAaHMM  HUX
nonoxennsas B [lepmonnueckon

CUCTEME XMMHUYECKHX DIEMEHTOB
. . MenneneeBa u CTpOECHUS
atoMoB.  CTpoeHME  METaJlJIOB.

MeTtannnueckas CBSI3b u

PackpbIBaThb CMBICT H3Yy4aeMBbIX
MOHATHH W TPUMEHSTH  OTH
MOHATHUSL TIPU ONUCAHUU CBOMCTB
BEIIECTB U UX IIPEBPALLICHHMN.

OOBsACHATH 00IIKE 3aKOHOMEPHOCTH
B M3MECHEHUH CBOWCTB DJIEMEHTOB -
METAJIOB W MX COEAMHEHUH ¢
YYETOM CTPOCHUS UX ATOMOB.




METAJIJIMYECKasl KpUCTaJIIMYecKast
pemeérka. DIEKTPOXUMUYECKUHN PsiT
HaIpsHKEHUN METAJLIIOB.
duznyeckue u XUMHYECKHUE
CBOWCTBa METaJIIOB. Oourme
CHocOoObl  IMOJIyYEHHUSI METaJlIOB.
[TonsiTe 0 KOPpPO3UM METAJUIOB U
OCHOBHBIE CIOCOOBI 3aIUTHI  OT
koppo3uu. CraBsl (cTajb, 4yI'yH,

JIOPATIOMUHHM, OpoH3a), ux
IIPUMEHEHHE B ObITY u
HPOMBIIIUIEHHOCTH.

JleMoHCcTpauuu

O3HakomieHHne C obpasamu
METaJIOB " CILIAaBOB, uX
(Gu3MUEeCKUMH CBOICTBaMH.
Boviuucnenun

M0 ypaBHEHUSM XUMHYECKHX
peaknui, eciu OJUH W3 pPEearcHTOB
COZEPKUT MIPUMECH.

XapakTepu3oBarh CTpOeHUE
METAJIJIOB, o01mue
¢usnyeckue M XUMHUYECKUE
CBOMCTBA METAJIJIOB.
XapaKkTepu30BaTh
CII0COOBI
METaJIJIOB.
CrnenoBaTh mNpaBmiiaM Oe€30MacHOU
paboTel B 5abopaTopuHM  IMPH
HCIOJIb30BaHUHI XUMHYECKON
NoCy/I6l 1 000PYI0BAHUS.
[Tpon3BOANUTE  BBIYMCIEHUS
XUMHYECKUM YPAaBHEHUSIM.
Hcnonp30BaTh TpU  BBHIMOJIHEHUH

o0mue
Oy YCHHUS

1o

y4eOHBIX 3aIaHA I TEKCTBI
yueOHHKa, CIPABOYHbBIE
MaTepuaibl (ITepnonnueckyro

CHCTEMY XMMHUUECKUX dJIeMEeHTOB /I
W. MenneneeBa, Tabnuiry pacTBOpH-

MOCTH KHCJIOT, OCHOBaHUH WU
cojen B BOJIC,
3IEKTPOXUMUUYECKHI psn

HaIpsDKEHUH METAJIIOB).




Ucnonb3oBarh Mpu  BHITOJIHEHUHU
y4eOHBIX 3aJaHUi W B MpoIecce
HCCIIEA0BATEIBbCKOM NEATCIHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO COJICpIKaHMs,
CIPAaBOYHBIE MaTepHajbl, PECYPChI
WurepHera.

Tema 8. Baskueiiiuue
METAJIbI U UX

CoeIMHEeHUsI
(16 u)

[Ienounsie metamiel. IlonoxxeHue
B Ilepnonnueckoit cucreme
XUMHYECKUX anemeHTo . .
MeHneneeBa, CTPOEHUE  aTOMOB.
Haxoxnenue B MIPUPOJIE.
duzngeckue n XUMHYCCKHE
CBOIiCTBa (Ha MpUMepe HATPHUS U
Kanus). OKCUABl W THIPOKCHIIBI
Hatpuss W KamudA. [IpumeHeHue

IIEJIOYHBIX ~ METaUIOB W UX
COEIMHEHU.

[llenouno3zemMenbHbBIC METaJIIbI
MarHuii W KaJbLMK, CTPOEHHUE
aTOMOB. [Tonoxxenue B
[Teproanyeckoii cucreMe

XUMu4eckux onaementoB JI. .

OOBACHAITE o0rue
3aKOHOMEPHOCTH B HW3MECHEHUH
CBOIICTB 3JIEMEHTOB - METAJUIOB B
IpyIIIax M HMX COCJUHEHUH C
Y4€TOM CTPOEHHUS X aTOMOB.
XapaktepuzoBaTh (U3UYECKUE U
XUMHUYECKHE CBOMCTBAa IPOCTHIX
BEIIECTB ~ METAUIOB U HUX
COEIMHEHUHN (oxcHIOB,
THUAPOKCHJIOB, COJIEH), CIOCOOBI
UX TIOJIy4EHHUs, TPUMEHEHUE U
3HaUEHUE B TMPUPOJEC U KU3HH
YeJoBeKa.

Pacrnioznasarts C MOMOILBFO
KaueCTBEHHBIX pEaKUuid  HOHBI
METAJUIOB  (MarHus, aJIOMUHUS,




Menaeneena.

Haxoxnenue B pUpoJe.
du3nueckne u XUMUYECKUE
CBOMCTBA. Baxwneimue
COCMHEHMUS  Kaibllus  (OKCHII,

THAPOKCH/T, COJN ). JKECTKOCTH BOIBI
1 CIIOCOOBI €€ yCTpaHEHUSI.
AJIIOMUHUH. [Tonoxenue B
Ilepunonnueckoi cucreme
XAMUYecKnx osnemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupoje. ®usnueckue
u XUMHUYECKHE CBONCTBA.
AmMdoTepHble cBOIWCTBa OKCHAA U
TUAPOKCHIA.

Keneso. [Tonoxenue B
ITepunonnueckoi CUCTEME
XUMHUYECKUX HJIEMEHTOB

. . MenneneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupone. Ousnyeckue
U XUMHYEeCKHe CBoicTBA. OKCHIBL,
ruApoKkcuabl U comu xenesa(ll)

u xeneza(Ill).

LIMHKA, JKeJe3a, MEIu).
[TnanupoBaTh W OCYIICCTBIIATH Ha
MIPAKTHUKE XUMHUYECKHUE
IKCIICPUMECHTHI, IIPOBOIUTH
HAONIONEHUSI, IeNaTh BBIBOABI IIO
pe3yJibTaTaM dKCIIepUMEHTA.
CrnenoBath mpaBuwiaM 0Oe30mMacHON

paboTel B J1A0OpaTOpPUU  TIPH
HCIOJIb30BAHUN XUMHUYECKON
MOCY/IbI U 000PYAOBAHMUSL.

[Ipou3BOIUTH  BBIYMUCICHUS  TIO
XUMHUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha uHPOPMAIUIO U3
y4eOHUKA U CIPaBOYHBIX
MAaTepHaJIOB, rpaMOTHO
HCIIO0JIb30BaTh W3yYEHHBIN
MOHATUNHBIN anmapar Kypca
XUMUU.

Wcnionp30BaTh Mpu  BBITTOJTHECHUH
yu4eOHBIX 3aJaHWii U B MpoIliecce
HUCCIIEN0BATEILCKON IeATENLHOCTH




JleMoHCTpauuu

B3aumoneiictBue HaTpusi ¢ BOJOM.
OxpamuBaHue IUIAMEHH  HOHAMHU
HATpUS U KaJusl.

OxpamvBaHue IUIAMEHH HOHAMU
KaJIbIus.

B3aumopelicTBre OKCHJIa KAJIBIHUS C
BOJIOM.

Buneomatepuansl: ropeHue sxenesa B
KHUCJIOPOJIE U XJIOpE.
JlabopaTopHble U NMPAKTHYECKHUE
padoThI Jlabopamopnuie
Onvlmol: O3HaKoMJICHUE c
oOpa3liamMu  amIOMUHHUS U €ro
CILIABOB.

AmdoTtepHble CBOWCTBA TUAPOKCHUAA
AJTFOMUHUSL.

KauecTBeHHBIE peakMM Ha HOHbI
Kesesa.

Ilpakmuueckue pabomuwi:

Neo 6. XKécTkocTh BOIBI M METOHBI €6
YCTpaHEHHUSI.

Ne 7. Pemenue

Hay4YHO-TIONYJIIPHYIO JIUTEPATYPY
XUMHYECKOTO COZIepXKaHUs,
CIPaBOYHBIE MaTepHalibl, PECYPChI
Nurepuera.




AKCIIEPUMEHTAJBHBIX  3aJa4 10
TeMe «MeTaibIy.
Bovluucnenusn
—TI0 YpaBHEHHSAM XUMHYECKHX
peakuui, ecliu  OJUH U3

peareHToB JaH B HU30BITKE MWIH
COJICPKHUT IPUMECH;

MaccoBOW JOMM BbIXOJAa IPOJYKTQ
peaknuu

Pa3nen 4. Xumus u okpy:xamomasi cpeaa (3 1)

Tema 9. BemiecrBa u
MaTepuaJjibl B (KU3HHU

yeJIoBeKa
(31)

Hosrie MaTrepuajibl U TCXHOJIOTHU.
BCH_IGCTBa 44 MaTepralibl B

IIOBCEHEBHON  JKW3HW  YEJIOBEKA.
XUMUs U 300pOBbE.
be3omacuoe HCIIOJIb30BaHHIE

BEILECTB U XUMUUYECKUX pEAKLUN
B OBITY.

[Tpupousie HCTOYHHKHY|
YTJI€BOIOPOJIOB (YTOJb, TPHUPOIHBIN
ra3,  He(QTb), MPOAYKTHl  HX

nepepaboTKH, UX POJIb
B OBITY U MPOMBIIIIIEHHOCTH.

OCHOBBI JKOJIOTUYECKOHU

XapakTtepu3oBarb poOJib XUMHUU B
pa3nuuHbIX cdepax AeITeTbHOCTU
JIIOJIell, OCHOBHBIE BEIIECTBA H
MaTepuanbl, TMpPUMEHsSEMble B
HU3HU COBPEMEHHOTO YEJIOBEKA.
OOBACHATH yCTOBHsS 0€30MacHOTO
WCTIOJIb30BAHUS BEIICCTB u
XUMHYECKUX PEaKIuil B OBbITY.
AHaIM3UpPOBaTh H KPUTHUYECKU
OllCHMBaTh  HWH(pOpMAIUIO O
BITUSTHUU MTPOMBIIIUICHHOCTH,
CEJILCKOTO XO3SICTBA,
TPaHCIOpPTa U JIp. HAa COCTOSIHUE




IPaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHUE  OKPYKarolle cpebl
(npenenbHO JIOTyCTUMas]
koHreHTpanus Bemects — [1J1K).
Ponp XUMHUHU B pelieHuy
9KOJIOTUYECKHX MTPOOIIeM

OKpY>Karollen Cpebl.

VMeTb OKa3blBaTh MEPBYIO TOMOIIb
Opd  XUMHYECKHX  OXorax u
OTpaBJICHUSIX.

IIpunuMats ydacTtue B
00CyXICHIHN npo0iem
XAMHYECKOM U 3KOJIOTHYECKOM
HAPaBIEHHOCTH, BBICKA3bIBAThH
COOCTBEHHYIO MO3UITUIO o
npobneme u npearaTh
BO3MOYKHBIE MTYTH €€ pPeIIeHUs




