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Pabouass mporpamma mno ydeOHOMY mnpeameTy «Xumus» (0a30BbIli ypOBEHbB)
(npenmeTHast 001acTh «EcTeCTBEHHO-HAYYHBIE TTPEAMETHI») BKIIIOYACT MOSICHUTEIBHYIO
3aIIUCKY, COJIepKaHue OOy4CHUS, IUIAHUPYEMBIC PE3YJIbTaThl OCBOCHHS IIPOIPAMMBI T10
XUMUH, TEMAaTHIECKOE INIAHUPOBAHUE.

[TosicHuTenpHAsT 3amMucKa OTpaXkaeT OOIIME IMEeMM W 3aJadyd W3YYeHUs] XUMUH,
XapaKTEPUCTHKY TCUXOJOTHUECKUX TMPEIMOChUIOK K €€ W3YYCHHUIO OOyJaroIIMMUCS,
MECTO B CTPYKType YYeOHOro IUTaHa, a TaKKe MOAXOAbBl K OTOOPY COJepiKaHWs,
K OIpeJIEICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

ConepxaHne OOydYeHHS PACKPBIBACT  COJCPKATCIbHBIC JIMHUU, KOTOPBIC
MpeIaraloTcs i 00s3aTeIbHOI0 U3YYEHHUs B KaXJIOM KJlacce Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHusI.

[InanupyeMble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl TI0 XHWMHH BKJIOYAIOT
JUYHOCTHBIC, METalpeJMETHBIE pe3yJIbTaThl 3a BECh NEPUOJ OOYUYECHHS Ha YPOBHE
OCHOBHOT'O 00IIIero o0pa3oBaHMs, a TaKXKe MPEAMETHBIC JOCTHKCHHUS O0yJaromerocs
3a KaX bl 101 00y4YeHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEr0 OOpa3oBaHMs COCTaBJICHA
HA OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
IporpaMmbl OCHOBHOTO oOmero oOpa3oBanusa, npenacrasieHHbix B ®I'OC OOO,
a TaKke Ha OCHOBE (QeaepalbHON paboueld MporpaMMbl BOCIUTAHUS U C YUETOM
KOHIICTIIIUYA TPENoJAaBaHusl y4eOHOro mpeaMera «XuMHUS» B 00pa3oBaTEIbHBIX
opranmn3anusax Poccurickoin @enepanum.

[Iporpamma no xumuu pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOW MOMOIIU
YUYUTENIO B CO3/IaHUH paboyell MporpaMMbl 10 y4€OHOMY MIPEAMETY.

[Iporpamma mo xumun Aa€T MpeCTaBICHUE O IENISIX, 00IIel cTpaTeruu O0y4YeHHs,
BOCIIUTAHUSI U Pa3BUTHUS  OOyYalOIIMXCS  CpPeACTBaMHM  y4eOHOro  MpeaAMETa,
yCTaHaBJIMBAaeT  00s3aTEeIbHOE  MPEIMETHOE  COJAEep)KaHue,  IpeaycMaTpuBaeT
pacrpeieseHre ero mo KjiaccaM 1 CTPYKTYpPHUPOBAHUE MO pa3eiaaM U TEMaM MPOrpaMMbl
M0 XWUMHH, OIpeaeisieT KOJUYECTBEHHbIE U KA4YECTBEHHbIC XapaKTEPUCTUKU
CONEpKaHMs, PEKOMEHIYEMYIO IIOCIEIOBATEIbHOCTh H3YUYEHUS XUMHU C Y4E€TOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4YeOHOro mpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYalolUXCs, OMpEeNeNseT BO3MOXKHOCTH —IIpeaMeTa
JUIS peaiu3aliud TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOMU
porpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, a TakXke TpeOoBaHUM
K pe3yJibTaraM OOy4YeHHUs XMMUM Ha YPOBHE IeJiel M3YueHMs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TT03HABATEILHON JEATEIPHOCTH 00YUaIOIIETocs M0 OCBOCHUIO YIEOHOTO
COJICpKaHMUSI.



3HaHMEe XUMHH CIY>XUT OCHOBOM 171 (OPMHUPOBAHUS MHPOBO33PEHUS
oOyyaromierocsi, ero npejcTaBICHUN O MaTEpPUATILHOM €IMHCTBE MHpPA, BAXXHYIO POJIb
UrparoT (GopMHpyeMble XUMHUEH MPEJCTABICHUS O B3aUMOIIPEBPAILEHUSAX SHEPruu
U 00 DBOJIOLMU BEIIECTB B MPHUPOAE, O MyTAX pEIICHUS TI00AIBHBIX MpodIeM
YCTOMYMBOTO PA3BUTHSA YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHMUECKOW, MHIIEBON
Y HKOJIOTUYECKOMN 0€30MacHOCTH, MPOOIJIEM 3/IPaBOOXPAHECHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peajn3aliid BO3MOXKHOCTEH [JIsl camMOpa3BUTHS U (HOPMHUPOBAHHUS
KyJbTYpPBI IMYHOCTH, €€ 001Iel 1 PyHKIIMOHATHHONH TPaMOTHOCTH;

BHOCUT BKJaa B (OpMHpOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaromuxcsi,  HAaBBIKOB WX  CaMOCTOATENbHOW  Y4eOHOH  NIeATEIHHOCTH,
HKCHEPUMEHTAIbHBIX W MCCIEAOBAaTENbCKUX  YMEHHUH,  HEOOXOAMMBIX  Kak
B TIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITEIbHOCTH;

3HAKOMMT CO CHEIU(UKONA HAYYHOTO MBIILJICHUS, 3aKJIabIBAET OCHOBBI 1I€JIOCTHOTO
B3IJIsIa HA EAMHCTBO TPHUPOJLI M UEJIOBEKa, SIBISAETCS OTBETCTBEHHBIM ATArlOM
B OPMUPOBAHNUN €CTECTBEHHOHAYYHOW IPAMOTHOCTH 00yYaIOIIUXCS;

croco0CcTByeT ()OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHbBIM
3HaHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B dKOJIOTHYECKOE 0Opa3oBaHue
00yJarommxcs.

Jlanuble HampaBiieHHs B OOYYEHMM XHUMHHM OO€CHeyuBaloTCs CcrHerupuKon
coziepkaHusl yueOHOTO MpeAMETa, KOTOPBIH SIBISETCS MeJarorn4ecky aJanTUuPOBAHHBIM
OTpakeHHeM 0a30BOM HAyKU XMMUHU Ha ONpPEIEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHs OPHEHTUPOBAH
HAa OCBOCHHE OOYYArOUIMMHUCS CHUCTEMbl IEPBOHAYAIBHBIX TOHSITHH XHMHH, OCHOB
HEOPraHUYECKON XMMHUU U HEKOTOPBIX OTAENIbHBIX 3HAUUMBIX MOHSATUI OpraHuYecKOn
XUMUH.

CtpykTypa coJepkaHus MporpaMMbl IO XUMUU CGHOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOT0 MoJx0/a K €€ n3yuenuto. CopepxaHue CKIaAbIBACTCS U3 CUCTEMBI MOHSATHIA
0 XMMHYECKOM D3JIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUHA O XUMHUYECKOW PEaKIUH.
O06e 3TH cHUCTeMBbl CTPYKTYpPHO OpraHM30BaHbl IO MPHUHIMUITY IOCIEI0BATEIHLHOTO
pa3BUTHUS 3HAHWN HAa OCHOBE TEOPETHUUECKHUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHOMOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonuueckoro 3akona J[.11. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMMHH;

YUEHUS O CTPOSCHUH aTOMa M XUMUYECKOU CBS3H;

NPECTaBICHUN 00 SJEKTPOTUTHYECKOMN TUCCOLMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pacCCMATPUBAIOTCSI HA OCHOBE SMITUPUUYECKU TTOTYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, PA3BHBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIONHS (PYHKIIMH OOBSCHEHWS W TPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPaKTUUECKOro MPUMEHEHHUS U TOJIYUYEHHS U3y4aeMbIX BEILIECTB.



OcBoeHME MTPOrpaMMbl IO XUMHUU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEIICTABICHUS
0 XHMHYECKOM COCTAaBJISIOIICH HAyYHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOWU
PUPO/IbI, IEHHOCTHOI'O OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJ[aM MTO3HAHUs B HAYKE.
N3ydeHne XuMuu TPOUCXOIUT C MPUBJICYCHUEM 3HAHUI U3 paHee U3yYCHHBIX YUeOHbBIX
npeameToB: «Okpykaromuil Mup», «buonorus. 5—7 knacce» u «duznka. 7 Kimace.

[Ipy M3yyeHUM XUMUU MPOUCXOAUT (POPMHUPOBAHHUE 3HAHUU OCHOB XUMHUYECKOH
HAyKW Kak O0OJIACTU COBPEMEHHOI'0 ECTECTBO3HAHUS, NPAKTUYECKON NeATeTbHOCTH
YeJIOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJIBTYpHI. 3amada ydeOHOTO
npeaMera COCTOUT B (DOPMUPOBAHMM CHUCTEMbl XMMHUYECKMX 3HAHMM — Ba)KHEUIIMX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUU, MOCTYMHBIX OOOOIICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAyKH, B MPUOOIIEHUU K HAYYHBIM METOJaM
MO3HAHUS TPU HU3YYEHUH BEUIECTB W XUMHUYECKUX peakuui, B (HOPMUPOBAHUU
¥ Pa3BUTHH TO3HABATENIbHBIX YMEHUN U MX NMPUMEHEHUU B y4eOHO-TIO3HABATEIHHOM
U yuyeOHO-UCCIEeAOBAaTEIbLCKON JEATeIbHOCTH, OCBOEHHUU TIpaBWJI O€30MacHOIo
oOpalieHus ¢ BeIieCTBaMHU B MOBCETHEBHOMN KU3HU.

[Ipy wm3y4yeHMM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMS Ba)KHOE
3HauY€HUE MPUOOPENH TaKue 1eJIH, KaK:

dbopmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOMN JIMYHOCTH, rOTOBOM
K camM000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY TMPUHSITHIO PEIICHUM,
CITIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIIOIIUMCS YCIIOBUSM KU3HU;

HaIpaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTUYECKOe MPUOOIICHHE OO0yJaronIuxcs
K CaMOCTOSITEJIbHOM TO3HABATEIbHON NESITEIbHOCTH, HAyYHBIM METOJIaM ITO3HAaHUS,
(bOpPMUPYIOIITUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

obecrieueHue yclIOBHI, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAOITUMHUCS OTbITA
pPa3HOOOpa3HOW JEeATENHHOCTH, TO3HAHUA W CaMOMO3HAHUS, KIIIOYEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIETEHIINN ), UMEIOLIMX YHUBEPCATbHOE 3HAUCHUE JJIsl pa3IMYHBIX BUIOB
NEATEIIbHOCTH;

dhopmupoBaHue 00IIeH (YHKIIMOHAIBHOW W €CTeCTBEHHO-HAYYHOU I'PAMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY>KAIOIIEr0 MUPA, UCTIONb3YsI
3HaHUSA U ONBIT, MOJYYEHHBIE NMPU W3YYEHUM XHMUHU, NPUMEHATh MX IMPU PELICHUU
po0IeM B TOBCETHEBHOM KU3HU U TPYAOBOU JEATEIHHOCTH;

dbopmMupoBaHUEe Yy OOYYAIOIIMXCS TyMAHUCTHUUYECKUX OTHOIICHUN, MOHUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUN Il BBIPAOOTKH HKOJOTHYECKH I1eJ1ecO00pa3HOro
MOBECHUS B OBITY M TPYJOBOU JEATEIHHOCTH B IENISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPY>Karolel IPUPOTHOUN CPEIbI;

pa3BUTHE MOTHBAIlMM K  OOYYEHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CAMOBOCTIMTAHHUIO HA OCHOBE YCBOEHUS 00IIEYETIOBEUECKUX IIEHHOCTEM, TOTOBHOCTH K
O0CO3HaHHOMY BHIOOPY MpOGUIs U HAIIPABICHHOCTU JATbHEHIIIET0 00yUeHH .

OO0miee 4yuCIO YacoB, PEKOMEHJOBAHHBIX I WU3Y4YEHUsS XUMUU, — 136 4acos:
B 8 Kitacce — 68 "acoB (2 Jaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJETIO).



JIis KaskJ10T0 Kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpEeMsi, KOTOPOE MOKET
OBITh HCIOJIH30BaHO YYACTHUKaMU 00pa30BaTEIBLHOTO MpoIlecca B LEsX popMupoBaHus
BapUATUBHOMN COCTABIISAIONICH COIEepKaHUSI KOHKPETHOM paboyeii mporpammel. [Ipu sTom
oOs3aTenbHas (MHBApUAHTHAsA) YacTh COJAEpPXkKAHUS MpPEaMEeTa, YCTaHOBJIEHHAs
npuMepHON pabodeil mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3y4YeHHE, TOJKHBI ObITh
COXPAaHEHBI ITOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbLHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Posib XuMHM B KU3HU 4€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. du3znueckre CBOMCTBA BEIIECTB. ArperaTHoe coctosHue BeuiecTB. [lonsTue
0 MeToJax Mo3HaHus B xumuu. Yuctelie BemlecTBa U cMecu. CnocoObl pazieneHus
cMeceH.

ATOMBI U MOJIEKYJIbI. XUMUUYECKHE JIeMEHThI. CUMBOJIBI XUMUYECKHX JIEMEHTOB.
[IpocThlie U CI0KHBIE BEllleCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumudeckas ¢dopmysia. BajaeHTHOCT, aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTenabHass aToMHas wmacca. OTHocHUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 1oJisl XMMHUUYECKOTO 3JIEMEHTA B COSIUHEHUH.

KomnuecTBo BemectBa. Monbs. MonsipHas macca. B3auMocBsI3b KOJIM4Y€CTBA, MACCHI
U 4YuClIa CTPYKTYPHBIX €IWHHUIL BemiecTBa. Pacdu€Tel mo dopmyliaM XHUMHUYECKHX
COCIMHCHUU.

OuU3NYECKNE U XUMAYECKHE SBICHUA. XUMHUYECKasl pEaKUHs U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XMMHUYCCKHE ypaBHeHUs. Kiaccudpukanus XuMHAYECKUX
peakiuii (CoeAMHEHUsI, Pa3JIOKEHUs, 3aMEIIICHUs, 0OMEHa).

Xumuueckuul IKCHEPUMEHM:

3HAKOMCTBO C XUMHUYECKOM II0CYJOM, MpaBuUjaMu paboTel B Jaboparopuu u
npuéMaMy 0O0palleHusl ¢ J1IabopaTOpHBIM O0OpYJIOBaHUEM, H3YyYEHHUE M OIHCAHUE
(bU3UYECKUX CBOMCTB 00pa3I[OB HEOPraHMYECKHUX BEIISCTB, HAOMIOACHUE (HU3UUSCKUX
(ru1aByieHKE BOCKA, TassHUE JIbJa, pACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHC AU
BOABI) M XUMHYECKUMX (TOpEHHE CBEYM, NPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SIBJEHUH, HAOIIOJEHUWE W OINHCAHHME IPU3HAKOB
OPOTEKAaHUsl XUMHUYECKMX peakuuil (pas3jloKeHHe caxapa, B3auMOJCIHCTBHE CEpHOIl
KUCJIOTHI C XJIOpUAOM Oapusi, pasioxkeHue ruapokcuaa menu (II) mpu narpeBanumy,
B3aUMOJIECTBHE kele3a ¢ pacTBopoM conu menu (1), uzyyenue cnocoOoB pazneneHus
cMecel (C TOMOIIbIO MarHuTa, (QUIBTPOBAHWE, BbIIAPUBAHME, TUCTHILIALMS,
xpomatorpadus), IpoBeJCHHE OYMCTKH MOBAPEHHON COJH, HAOIIOJCHHWE W OMHCaHUE
pe3yiabTaTOB MPOBENEHUS OMNbITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaccChl,
CO3/ITaHH€ MOJIeNIeld MOJIEKYJI (IIIapOCTEPHKHEBBIX ).

Ba:kHeiine npeacTraBuTe 1M HEOPraHNYECKNX BelllECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3eMeHT U IpoCcTOe BEIECTBO.
Haxoxnenue kucimoposa B mpupojne, GU3NUYECKue U XUMHUUYECKHE CBOMCTBA (pEaKINH
ropenus). Okcunbl. [lpumenenue kucnopoma. CrocoObl TOMYyYEHHS] KHCIOPOIA
B JlabopaTtopuu M MpomblluieHHOCTU. KpyroBopor kucinopoma B mpupone. O30H —
AITOTPOITHAS MOAUPUKAIIHS KACTIOPOaa.



TeroBoit 3pdexkT XMMHUYECKOW peaklu, TEPMOXUMHUYECKHUE YPAaBHEHHUS, DK30-
U DHIAOTEPMHUYECKHE peaKIUU. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3 (PekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonmopon — snmemeHT M mpocroe BemiecTtBo. HaxoxkaeHune BOaopona B IPUPOJAE,
bu3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CrIocoObl nosydyeHus. Kuciaorsl u
COJIH.

Monsipabiil 00bEM ra3oB. PacuéTsl o0 XUMHUECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Bosa kak pactBopuresnb. PactBopsl. HacelienHslie u
HEHACBIIEHHbIE pacTBOPBI. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBast 0151 BELECTBa
B pacTBOpe. XMMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHus. Ponp pacTBOpOB B mpUpoAE U
B )KM3HH 4esioBeKa. KpyroBopot Bozbl B IpupoAe. 3arpsa3HeHne NpUpoaHbIX Bod. OxpaHa
Y OYMCTKA MMPUPOJHBIX BO.

Knaccudpuxanus Heopranumdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHJIOB: coJjieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHbIC) u
HecosneoOpasyronme. HoMenknatypa okcuoB. PuU3nyeckre U XUMHUUYECKUE CBOMCTBA
okcuzioB. [lomyyeHue okcumoB.

OcnoBanus. Knaccuduxaius ocHOBaHU: MIENTOYM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenkiarypa ocHoBaHui. @Pu3MYeCKME€ W XHUMHYECKHUE CBOWCTBA OCHOBAaHUM.
[TosrydyeHne OCHOBAaHU.

Kucnotel. Knaccudukanumsa kucnor. Homenkmarypa xkuciaor. Pusnueckue u
XAMUYECKUE cBoMcTBa KUCIOT. Psan aktuBHOCTH MeTaiioB H.H. bekerona. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coiseil. @Pu3nyecKkne W XHMHUYECKHE CBOWCTBA COJEH.
[Tonydenue coien.

['eHeTnueckas CBs3b MEXKY KJIaCCaMU HEOPTaHMYECKUX COCTMHEHMUI.

Xumuueckui IKCnepumenm:

KaueCTBEHHOE ONpPEACIICHUE COJEpKaHMs KHUCIOpPOJa B BO3MyXe, IMOTy4YCHHE,
cobupaHue, paclio3HaBaHME W M3y4YCHUE CBOMCTB KHUCIOpOJa, HaOJIOJEHUE
B3aMMOJICHCTBUS BEUIECTB C KHUCIOPOJIOM M YCJIOBHUS BOBHUKHOBEHUS U MPEKpalleHUs
ropenus (Moxkapa), O3HAKOMJIEHHWE C OOpa3llaMu OKCHUJIOB U OINHCAHUE UX CBOMCTB,
NoJIyueHue, coOMpaHue, pacrho3HaBaHWE M M3y4YeHHE CBOMCTB BojOpoja (ropeHue),
B3auMojielicTBue Bojgopoaa ¢ okcugoM wmeau  (II)  (Bo3MOXKHO —HCMOJBb30BaHUE
BUJIEOMaTEepUAJIOB), HaOJI0IeHHE 00Pa3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE
0COOEHHOCTEN pacTBOPEHMsI BEIIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, IPUTOTOBJICHHUE
PacTBOPOB C ONPEACIEHHON MAaCCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE
BOABL C MeTaJulaMu  (HaTpueM ¢ KajblueM) (BO3MOXHO  HMCHOJb30BaHHE
BUJIEOMATEPUATIOB), HCCIEOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3THUHBIX
KJIACCOB, HAOJIIOICHUE U3MEHEHUSI OKPACKU MHANKATOPOB B pACTBOPAX KUCIJIOT U IIEJIOUEH,
uzydyeHue BzaumojenctBus okcuna meau (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT
C METaJUlaMH, pEeaklui HEUTpaau3alrH, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHHI,



BBITECHEHUE OJIHOTO METalIa IPYTUM U3 pacTBOpa COJIU, PELIEHUE IKCIIEPUMEHTATbHBIX
3aja4 1o Teme «BaxxHeilne Ki1acchl HEOPraHU4YECKUX COEAUHEHUN.

Hepuoauuyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX 3IJIEMEHTOB
A.N. MengeneeBa. CrpoeHue aroMoB. XuMHUYecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIC PEAKIMH

[lepBble MOMNBITKM KJACCU(DUKAMU XUMUYECKUX 31eMeHTOB. [loHsTHE O Tpynmax
CXOJIHBIX AJIEMEHTOB (LIEJIOYHBIE U LIET0YHO3EMETbHbBIE METAILJIbI, FAJIOI€Hbl, UHEPTHBIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

Ilepuonnueckuin 3axkoH. llepuognueckas cucrema  XMMUYECKHUX  DJIEMEHTOB
J.N. MenneneeBa. KopoTtkonepuoanas u niauHHorniepuoaHas dhopmel [lepuoanueckoit
cucreMsl xuMuudeckux aemeHToB [[.1. Menneneesa. [lepuons! u rpynmnsl. @u3ndecknit
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTtoMHbIX sifep. M3orombl. Dnexktponbl. CTpoeHue
3JIEKTPOHHBIX 000J04YeK aTOMOB NEPBBIX 20 XUMHUUECKUX 3neMeHToB Ilepuonnueckoi
cucreMbl JI.M. MenaeneeBa. XapakTepuUCTUKA XUMHUYECKOIO JJIEMEHTA IO €ro
nonoxeHuro B [lepnonnueckont cucreme .M. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHUS paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAIUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ileproanyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA HAYKU U npakTuku. J[.11. MeHneneeB — yu€HbIN U rpak JaHVH.

Xumnueckass  cBa3b. KoBasieHTHass (moJjsipHass M HENOJSIpHAsi)  CBA3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okucneHus. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. [Iponecchl
OKHCJIEHUS U BOCCTaHOBJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuyeckuii sKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METANIOB W HEMETaIOB, B3aUMOJICUCTBHE
TUIPOKCUAA LHMHKA C pacTBOPaMH KHCJIOT U IIEIOYEH, MPOBEACHHE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIBLHO-BOCCTAHOBUTENIBHBIX peaKluil (TopeHue,
peaKuu pa3ioKEHUs, COCTUHECHUS).

Mesicnpeomemuvie ces3u

Peanuzanusa MeXNpeIMETHBIX CBS3€M IpM M3YYEHUM XUMUM B 8§ Kiacce
OCYILIECTBIISIETCA Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATUMN, TaK
U TIOHATHH, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTHAEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO0mme ecTeCTBeHHOHAYYHbBIE TIOHSTHS: HAYYHBIH (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CHUHTE3, KiIacCHpUKAIUsi, IEePUOJUIHOCTh, HAONIOJCHNUE, JKCIECPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusznka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIbI,
PaIMOaKTHBHOCTh, MOJICKYJIA, DJICKTPUYCCKUM 3apsiil, BEIIECTBO, TEI0, 00BEM,



arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (PU3WUYECKUEe BETUYHMHBI, €AMHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHEeTHI, 3BE3/1b1, CoHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOIbI, OJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKAs peaKI U

[lepuoguuecknii 3akoH. llepumonnueckas cucTEMa  XUMHUYECKHUX  DJIIEMEHTOB
.. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOWMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB, KAIMS, KalbLUs U UX COCIUHEHUU
B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproauyeckoil cuCTeEME U CTPOEHUEM UX
aTOMOB.

Ctpoenue BeniecTna: BUAbl XUMAYECKON CBSI3U. THUIBI KPUCTAINIMUECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THMNA KPUCTAUIMYECKON PpEWETKM W BUJA
XMMHUYECKOM CBSI3HU.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMUYECKHE
CBOMCTBA BELIECTB, OTHOCSIINXCS K PAa3JIMYHBIM KJlacCaM HEOPraHUYECKUX COCITMHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHNUYECKUX BEIIECTB.

Knaccudukanms  XUMHUYECKHX  peakuuidi O  pa3iMyHBIM  [PU3HAKAM
(MO YMCIly ¥ COCTaBy Y4YacTBYIOIIMX B PEAKLUUU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy,
0 M3MEHEHMIO CTEMEHEW OKHUCICHHUS XMMHUYECKHUX JJEMEHTOB, MO OOpaTUMOCTH,
M0 YYaCTHIO KaTalau3aropa). JK30- U SHIOTEPMUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpPaBHEHHUS.

[lonsitTue o ckopocTu xXuMUuyeckod peakiuu. [lonsitTue 00 00paTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[oHATHE O TOMOTEHHBIX M TeTEPOTrEeHHBIX
peakuusax. [lomatme o  karammse. llomsaTme 0  XMMMYECKOM  PaBHOBECHH.
@DakTOphl, BAUSAIOMIME HA CKOPOCTh XUMUYECKONW PEAKUUU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHSL.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIC peakiuu, ANEKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBieHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKITNI C UCTIOIH30BAHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJIUTHUYECKON AUCCOLUMALNM. OJNEKTPOJMUTBI U HEDJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHU3M JUCCOLMALMM BEIIECTB C pPAa3JUYHbIMU BUIAMU
xuMuueckoil cBa3u. Crenenp auccounanuu. CHIIbHBIE U CI1a0bIE 3JIEKTPOJIUTHI.

Peakuun voHHOro oOMeHa. YCJIOBHUSI MPOTEKAHUS PEaklMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE NOHHBIE YPABHEHUS peakuuil. CBOMCTBA KUCIIOT, OCHOBAHUM U
coJiell B CBETE NPEJCTABICHUI 00 AIEKTPOIUTHUECKON nuccornumanuu. KauecTBeHHbIE
peakuuu Ha UoHBI. [IoHsATHE O THApONIHU3E CONEN.

10



XumuuecKkuii IKCnepumenm.

O3HAKOMJICHUE C MOJIETISIMH KPUCTAUIMUECKUX  PEIIETOK  HEOPraHUYEeCKUX
BEIIIECTB — METAJUIOB U HEMETAIUIOB (rpaduTa M amMasa), CIOKHBIX BEHIECTB (XJIopuaa
HATpUsl), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKOW PEaKIMU OT BO3JICUCTBUA
pazIMYHBIX (PAKTOPOB, HCCIAEAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
porecca IUCCOLUMAIMU KUCIOT, MIE0Yel U cojiel (BO3MOXKHO HCIIOIb30BaHUE BUIECO
MaTepualoB), IPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOIIUX MTPU3HAKUA MPOTEKAHUS PEAKIIUMA
MOHHOTO0 oOMeHa (00pa3oBaHuE OCajKa, BBIJCICHHE Ta3a, 00pa30BaHUe BObI), ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiivili (ropeHue,
peakIuu Ppa3’oKEeHUsS, COCIUHEHUS), paclo3HABaHUE HEOPraHWYECKUX BEIECTB
C IOMOIIIbIO KAUECTBEHHBIX PEAKIIUI Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4.

HeMeTaJiibl 1 X COeTUHEHUSA

OO6mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHu okucienus. CtpoeHue u Gpu3nveckue CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XUMHUYECKHE CBOWCTBA Ha TMpUMEpe XJjopa (B3aMMOJACICTBUE C METaIaMH,
HEMeTaJlJIaMH, 1esiouamu). XiaopoBoaopoa. ComsiHasi KUCIO0Ta, XMMUYECKUE CBOMCTBA,
NOJIyYeHHEe, NpuMeHeHue. J(eiicTBUe XJiopa U XJOPOBOJAOPOJa HA OPraHU3M YEJIOBEKa.

Baxnemme Xa0puIibl U UX HaXO0KJICHUE B IPUPOJIE.
OO1as xapakrepucTika 31eMeHToB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHud. CTpoeHwe U (PU3NUECKHe CBONCTBA MPOCTHIX
BEILIECTB — KUCJIOPOJa U Cephbl. AJIJIOTPOITHbIE MOAU(PUKAIIMNA KUCIOPOAA U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBoI0pO, CTPOEHUE, PU3NUECKUE U XUMUYECKHE
cBoricTBa. OKCHBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTA,
dbu3uYecKkre U XUMHYECKHUE CBOMCTBa (0OIlMe Kak MPEeACTaBUTENs Kiacca KUCIOT U
cnenupuyeckne). XuMUYECKUE PEAKIUH, JISKAIINE B OCHOBE IMTPOMBIIIUIEHHOTO CII0co0a
MOJTyYeHHUs! cepHOil KucioThl. [IpuMmeHenue cepHoil kKucnoThl. COMu CEpHOU KUCTOTHI,
KaueCTBEHHas peakuus Ha cyibdar-uoH. HaxoxxneHue ceppl U €€ COEIMHEHHM
B Opupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COEAMHEHUSIMU CEPbI
(KUCTIOTHBIE 0K/, 3aTPsSI3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEI0TBPAILICHHUS.
OO6m1as xapakTepucTuKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHBIE CTETICHN OKUCIEHUS. A30T, paclpoCTpaHEeHHUE B Mpupoie, GU3nIecKue u
XUMUYECKue cBoicTBa. KpyroBopor azora B mpupojie. AMMHAK, €ro (Qu3ndecKue u
XUMHUYECKHE CBOMCTBA, ToJlyueHrne u npumeHeHue. Coiu aMMOHUS, MX (pusmdeckue
Y XMMUYECKHe CBOWMCTBA, MpuMeHeHune. KauecTBeHHas peakiys Ha HOHbl aMMOHUS.
A3o0THasi KUCJIOTa, €€ TolyueHue, PU3nUecKue U XUMHUUYeCcKue CBOMCTBa (00IIue Kak
MPEICTaBUTEINS KJIacca KUCIOT U crienududeckne). Mcnons30Banne HUTPATOB U COJICH
aMMOHHSI B KAaueCTBE MHHEPAIbHBIX yAOOpeHUH. XUMHUUECKOE 3arpsi3HCHHUE
OKpY>Kalolel Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHUE BO3/yXa,
nouBbl U Boj1oéMOB). Docdop, ammorporHbie Moaudukanuu Gocdopa, puzndeckue u
xumuueckue corictBa. Okcua docdopa (V) u dbochopHas kuciaora, Gu3nIecCKue
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U XUMHYECKHE CBOWCTBa, moiydeHue. Hcmonb3oBanue ¢docdatoB B KadecTBe
MUHEpaAIbHBIX yI0OpEHUI.

O6mas xapaktepuctuka 31eMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIIIEpoJd, aJUIOTPOIHblE  MOAU(UKALIIH,
pacnpocTpaHeHUEe B NpUpOAE, (PU3NYECKHE M XUMHUYECKHME CBOWCTBA. AacopOrus.
Kpyrosopot yriepona B npupozge. Okcuabl yriaepoaa, X QpU3ndeckue U XUMHUECKUe
CBOMCTBA, JCICTBUE HA KUBBIE OPTraHU3MBbI, IOJIyYEHHE U IPUMEHEHHE. JKOJIOTUYECKUE
npo0siembl, cBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rio0aabHOTO MOTEMIICHUS
KJIUMaTa, MapHUKOBBIM 3(¢ekT. YrompHas KHCIOTa M €€ Colu, UX (U3NYECKUEe U
XMMHUYECKUE CBOMCTBA, MOJTyYeHUE U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Vcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U CEITbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 9TaH, 3THIICH, alleTUJICH, 9TAaHOJ, TJIMIIEPUH, YKCYyCHas KUCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (0EH3MH), UX POJIb B OBITY M MPOMBITIUICHHOCTH. [ToHSTHE O OMOJIOTHYECKH
BXHBIX BEIECTBAX: JXUpaX, OeNKax, yrJieBoJaXx — W WX POJM B KU3HU YEIOBEKA.
MarepuanbHOe €AMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

Kpemnunii, ero ¢usnveckne u XUMHUUECKHE CBOMCTBA, MOIYYEHUE U MPUMEHECHHE.
Coenunenust kpemHusi B npupoje. O6mme npeactasieHust o0 okcuae kpemuus (1V) u
KpeMHueBoi kucnore. CUIUKATBl, UX MCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxuneiiline CcTpoMTENbHBIE MaTepHalIbl: KEepaMHKa, CTEKJIO, LEMEHT, O€TOH,
xene300eToH. [IpobiiemMbl 0€30MacHOrO HKCIMONIb30BAHUSA CTPOUTEIBHBIX MaTEpHAIOB
B [IOBCEIHEBHOU JKU3HU.

Xumuyeckui sKCnepumenm:

M3yuyeHHEe O00pa3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBEICHUE KAaueCTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOJIOJIEHHE MPU3HAKOB HX
NPOTEKAHUSs, OMBITHI, OTpaXxkaronre (pusnueckrue 1 XMMUYECKHUE CBOMCTBA TaJIOTE€HOB U
UX COEIMHEHHH (BO3MOXXHO MCHOJb30BAHUE BUIEOMATEPHAIIOB), O3HAKOMJICHUE
¢ oOpa3uaMu XJOpPHAOB (TaJIOr€HHUJOB), O3HAKOMJIEHHE C oOpaszliaMu cepbl U €€
COETMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEpUANIOB), HAOMIOIeHUE MTpoliecca
oOyriIMBaHMs caxapa Moj JAeMCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIEHHON CEPHOW KHUCIIOTHI, MPOBEJIECHHUE KaueCTBEHHOU
peakuuu Ha CyJb(aT-uOH W HaONIOJEHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHUE
¢ (¢u3MYecKMMHU CBOWCTBaAMHM a30Ta, ¢ochopa ©U HUX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJACOMATEPHAIIOB), oOpa3llaMy a30THBIX U (POCPOPHBIX yIOOPCHHUIA,
noJiyueHue, coOMpaHue, pacro3HaBaHWE M U3Y4YEHUE CBOWCTB aMMHUaKa, MpPOBEJCHUE
KaueCTBEHHBIX pPEaKIMii HAa MOH aMMOHHUS M (PocdaT-uOH U U3yUEHUE MPHU3HAKOB HX
IPOTEKaHUs, B3aUMOJECUCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbIO
(BO3MOXKHO HCMOJB30BAHUE BUJIEOMATEPHUATIOB), U3YUEHUE MOJIEIEH KPUCTANIMYECKUX
pemérok anMasa, rpadura, QyuiepeHa, 03HaKOMJICHHE C MPOLECCOM afcopouuu

12



pPAacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTUBOrasa,
IIOJIlyuY€HUe, cOoOMpaHHUE, paclO3HABAHME W M3yYEHUE CBOWCTB YIJIEKUCIIOrO Tasa,
NpOBEJCHUE KAayeCTBEHHBIX pEaKiuii Ha KapOOHAT W CHUJIMKAT-MOHBI W H3y4YCHHE
IIPU3HAKOB  MX  IPOTEKaHMs, O3HAKOMJIEHME C  IPOAYKLUMEN  CUIMKATHOM
IIPOMBILIJICHHOCTH, PELICHUE OKCIEPUMEHTAIBHBIX 3aJady 10 Teme «Baxueiue
HEMETAJIIbI U UX COCIUHECHUSD.

MeTaibl M UX COeIMHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHUM WX
nonokenus B Ilepmogudeckon cucreMe xummyeckux snemeHnToB .M. MenneneeBa u

cTpoeHust aToMoB. CTpoeHHne MeTaioB. MeTtaiuinueckasi CBA3b M METAJIIMYeCcKast
KpUCTAJUIMYECKass pemeTka. OJIEKTPOXUMHUYECKUN psAl  HANPSKEHUM METaJlIoB.
dusnyecKre U XUMHUYECKHEe CBOMCTBA MeTaJI0B. OO0I11IMe CIOCOOBI TOTYYEHUSI METAILIIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, 4yryH, TIOPATIOMUHMI, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIUICHHOCTH.

[Ilenounbie MeTawibl: TOJNOKEHUWE B llepuoauueckol cuUcCTEME XHMHUYECKHX
snemeHtoB J[.M. MenaeneeBa, CTpoeHHE HX aTOMOB, HaxOXJECHUE B MPUPOJE.
dusnueckue W XMMHUYECKHE CBOWMCTBa (Ha mpumepe Hatpus U Kanus). OKCuasl u
TUAPOKCHUIBI HATPUSA U Kanus. [[puMeHeHre MEeT0YHbIX METAIIJIOB U UX COSINHEHUN.

[I{esrouHO3EMENBHBIE METAIIIBI MArHUM U KaJbLUM: TIOJI0KeHUe B Ilepuoanyeckon
cucreMe XxumMuieckux 3aeMeHToB (.M. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXKIEHUE
B npupoje. OU3nUeCKue U XHUMUYECKHME CBOMCTBA MarHus M Kajiblud. BaxHeunmmue
COCAMHEHUs] KayibIus (OKCUM, THUIAPOKCHUMI, coiu). KECTKOCTh BOABI U CHOCOOBI €€
YCTpPaHEHUS.

AmomuHuii: nonoxkenue B llepmogmyeckoll cHCTEME XHUMHUYECKHX SIJIEMEHTOB
JA.WN. Menneneea, CTpOoeHHE aroMa, HaxOXIAeHUE B npupone. Pusuyeckue u
XUMUYECKAE CBOWCTBA alOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJA W THAPOKCHUIA
AIFOMHUHUSL.

XKenezo: monoxenue B Ilepuogumyeckoil cucTeEME  XHUMHUYECKHX  DJIEMEHTOB
JAWN. MenneneeBa, CTpO€HME aToMa, HaxOXIAeHHE B npupone. Dusnueckue u
XUMHUYECKHEe CBOMCTBA xele3a. OKcuabl, THAPOKCUILI U con xenesa (11) u xxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuil sxcnepumenm.

O3HAKOMJIEHHE ¢ 00pa3laMy METaNIOB M CIUIABOB, MX (PM3MUECKUMHU CBOMCTBAMH,
U3y4CHUE  pEe3yJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJH30BAaHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEHN B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOM
(BO3MOXKHO HCIIOIH30BAaHNUE BHIEOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB KECTKON BOJIBI,
npolecca FOpeHHs JKee3a B KHCIopoae (BO3MOKHO UCIIOIB30BaHUE BIIEOMATEPUaoB),
NPU3HAKOB POTEKaHMsI KAUECTBEHHBIX PEeaKIIUi Ha MOHBI (MarHMsl, KaabIus, aTIOMUHUS,
nunka, xene3a (II) u xenesa (III), menu (II), HaGmrogeHNe W ONMHUCaHHWE TPOIIECCOB
OKpalInBaHUs TUIAMEHH MOHAMHU HATPHUS, Kaaus ¥ KaIblus (BO3MOXHO UCIIOJIb30BaHUE
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BUJIEOMATEPHUAITIOB), UCCIIEI0BaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHS U
TUAPOKCHJA IIMHKA, PELIEHUE 3KCIEPUMEHTANbHBIX 3a1auy Mo Teme «Baxuelmue
METaJIbl U KX COCTUHEHUSI.

Xumus U OKpy:Kawiuas cpeaa

BemecTtBa u Mmarepuansl B IIOBCEIHEBHOM JKH3HM 4YeJoOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momornrs mnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHHUE OKpyKarolled cpeabl (MpenaenbHas JOMyCTUMAas
KoHieHTparusi BemniecTB (nanee — IIJIK). Ponb Xumuu B penieHUH 3KOJIOTHYECKHUX
npobiem.

XumuuecKkuii 3KCnepumenm.
u3ydeHue oO0pa3lioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, IOJMMEpHBIE
MaTepHuabl).

Mesicnpeomemnmvle cesazu

Peanuzamuss MeXnpeIMETHBIX CBs3€d MpU M3YYeHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHITHIA, TaK
U TIOHSTUN, SBISAIOIIMXCS CUCTEMHBIMH U OTAEJBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE ITOHATHS: HAyUHbIH (DAaKT, runoresa, 3aK0H, TEOPHUs,
aHalu3, CHHTE3, KiacCupuKalus, [EpUOJUIHOCTh, HAONIOJCHNUE, OSKCIIEPUMEHT,
MOJICIMPOBaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApPHUKOBBIN 3 (HEeKT, TeXHOIOoTus,
MaTepuabl.

®dwusuka: maTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJA, H3OTOIIBI,
PaZMOaKTUBHOCTh, MOJIEKYJa, ANEKTPUUSCKUI 3apsii, TPOBOJHUKH, MOTYIPOBOIHUKH,
TURJIIEKTPUKHU, (POTORIEMEHT, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMUECKass pelETKa, CIUIaBbl, (u3ndyeckue
BEJIMYMHBI, €AUHULIBI HU3MEPEHHUs, KOCMMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorusa: ¢otocuHTe3, apixaHue, Ouochepa, 3KocHCTEMa, MUHEpAIbHbIE
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBbIE MOPOJBI, MOJE3HBIC
MCKOIIa€MbIE, TOILJIUBO, BOJIHBIE PECYPCHI.
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yJIBTaThl OCBOCHUS IIPOIPAMMbI OCHOBHOI'O OOIIETO 00pa3oBaHuUs
JOCTUTAIOTCS B XO0Ji¢ OOYYCHHS XHMHH B CIMHCTBE yYeOHOW M BOCIHTATEIBHOMN
JCSATEIbHOCTH B COOTBETCTBHH C TPAJAULIIMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U
JYXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMH, IPUHATHIMU B OOIIIECTBE IIPABHJIAMU H HOPMaMHU
IOBEJICHHUS M CIIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHUS M COLIMATU3AIIUN
00yJaromMXxcs.

JIn4HOCTHEIC Pe3yJIbTaThI OTpaXKkaroT TOTOBHOCTh 00yJaromuxcs
PYKOBOJCTBOBAThCS CUCTEMOW IMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMH M pacHIMpEHHE
OIBITA JAESITCIIBHOCTU Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoOTH4eCKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEJIUI0, MTOHUMAaHUS 3HAYEHUSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM uH(pOpManued O MepeoBbIX
JOCTHKECHHUSIX M OTKPBITHSIX MUPOBOW M OTEUECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa’aaHCKOro BOCIIMTAHUA:

IIPEACTABICHNS O COLUMAIBHBIX HOPMAxX M IPaBUJIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEOBATEIbCKOM, TBOPYECKOM M JAPYIMX BHAAX JEATEIBHOCTH, TI'OTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOM JI€ATEIbHOCTH MPHU  BBIIOJHEHHH  Y4YEOHBIX,
NI03HaBaTENIbHBIX 33/1a4, BBINOJIHEHUH XUMUUECKHX SKCIIEPUMEHTOB, CO3JJaHUH Y4€OHBIX
IIPOEKTOB, CTPEMJICHHsS K B3aUMOIIOHMMAHMWIO M B3aWMOIIOMOIIM B IPOLECCE ITON
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEJACHHE M MOCTYIKH CBOMX
TOBApHUILEH C IIO3MLUMH HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YE€TOM OCO3HAHUSA
IIOCJIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE U XHUMHUUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIONINE OCHOBY
JUIST TIOHUMAaHMS CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, NPEACTaBlIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MIPUPOIbI, B3AUMOCBS34X YEJIOBEKa C MPUPOJIHOMN Cpeoi,
0 POJIM XMMUU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MMO3HABATEIbHBIE MOTUBBI, HAITPABJIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUI 110 XUMUH,
He0OXoUMBbIe /111 00BSICHEHHS HAOI01aeMbIX MTPOIIECCOB U SIBJICHUMN, TTO3HABATEIHHOM,
MH()OPMAIIMOHHOM U YUTATEIICKON KYJIbTYPhl, B TOM YUCJIE HABBIKOB CAMOCTOSITEILHOMN

15



paboThI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMH TEXHUUECKUMU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTUA;

MHTEpeC K 00YyUEHHUIO U MO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caMo00pa30BaHMIO, TPOEKTHOM U UCCIEI0BATENIbCKON NEATEIBHOCTH, K OCO3HAHHOMY
BbIOOPY HAIPaBJIIEHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEHIIIEM;

4) popMupoOBaHUS KYJbTYPHhI 310POBbSA:

OCO3HaHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTaHOBKHU Ha 370pPOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCIEACTBUN U HENIPUATUE BPEIHBIX
OpUBBIUEK (YyHOTpEOJEHUs] aJIKOroJisl, HAapKOTUKOB, KypEeHHUs), HEOOXOJIUMOCTH
coONroficHUs MpaBuUil OE30MACHOCTH NPU OOpAIleHMH C XMMUYECKUMH BELIECTBAMU
B OBITY U pEaIbHOW KU3HH;

5) TPy10BOIr0 BOCIIMTAHMS:

WHTEpPEC K MPAKTUYECKOMY H3YyYCHHIO MpoQeccCHuil W Tpyna pa3IndyHOTO PO/a,
yBaXXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW AESITEIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUU MO XMUMHUH, OCO3HAHHBIA BHIOOP HHAMBUAYaTHLHOM
TPAeKTOPUU TMPOJOJDKEHHUST 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH, YCIHEIIHOM
npoecCHoHaNbHON NEeATeTPHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJlanTUPOBATHCA B MPOPECCUOHAIBHOU CPEE;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA

AKOJIOTHYECKHU IIeJI€CO00pa3HOE OTHOIICHUE K IPUPOJIC KaK HCTOYHUKY KU3HH
Ha 3emMJie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMaHUE IIEHHOCTH 3JI0POBOTO M O€30M1acCHOTO
oOpa3a J>KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 37I0POBBIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS TMPaBUil 0E30MacCHOTO
MOBEJICHUSI PU paboOTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaLIUSIX, YTPOKAIOIINX 3I0POBBIO U
JKU3HHU JIIOIEH;

CIIOCOOHOCTH MPHMEHSATH 3HAHMS, TMOJydaeMble TPU H3YUYCHHH  XUMUH,
JUISL PELICHUS 3a7a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJHOM CPEIOH, ISl MOBBILICHUS
YPOBHS KOJIOTUYECKON KYJbTYPhI, OCO3HAHHS IJ100aIbHOTO XapaKTepa AKOJOTHUYECKUX
npo0ieM ¥ MyTed WX pemieHUs IMOCPEICTBOM METOJOB XHUMHUHU, HKOJIOTHYECKOTO
MBIIIJIEHNS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM, KOMMYHUKATUBHON U
COLMAIBHOM MPAKTHUKE.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B CoCTaBe METaNpeIMETHBIX  PE3yJIbTaTOB BBIJICIISIOT 3HAYUMBIC
Uit (GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHbIE TOHATHUS (3aKOH, TEOPUSsl, IPUHIIHII,
runoTe3a, pakT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYToe€.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GOpPMHUPOBATH TPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MUpa,
U YHHUBEpCaJbHbIE yueOHbIC JAeCTBUS (I1O03HABATEIIbHbIC, KOMMYHUKATHUBHEIE,
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pEryJsiTUBHBIE), KOTOPBIE 00ecreynBaoT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHON AESITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE eUCTBUS
ba3oBble JJornueckue JeicTBHUA:

YMEHUS MCHOJIb30BaTh MPUEMBI JOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBIC XUMHUYECKUX TOHATUN (BBIACIATH HMX XapaKTepHBIC MPU3HAKH,
yCTaHABJIMBAaTh B3aWMOCBSI3b C JIPYTMMH TMOHSTUSIMH), HCIOJIb30BaTh MOHSATHUS
JUIs OOBSICHEHUS! OTJIETbHBIX (DAKTOB W SIBJICHUM, BHIOMpPATh OCHOBAHUS M KPUTEPUH
JUIS KIacCU(HUKAIMM XUMHUUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIui, yCTaHAaBIMBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMHM HM3Yy4YEHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JCAYKTHBHBIC, II0 aHAJIOTHH), JejaTh BBIBOABI U
3aKJIFOYCHUS;

YyMEHHE TIPUMEHSITh B TIpollecCe€ TMO3HAHUS TMOHATUSA (MPEIMETHBIE U
MeTanpeaMETHbIE), CUMBOJIUYECKHUE (3HAKOBBIE) MOJICNIM, HUCIIOJb3yeMbl€ B XUMUH,
peoOpa3oBbIBaTh IIUPOKO IPHMEHSEMBIE B XHMHH MOJCIbHBIC NPEACTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XuMHUUecKkas (opMyia U ypaBHECHHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATEIbHBIX 3a/a4, ¢ YIETOM 3THX MOJCIBHBIX
MPEJCTABJICHUIN BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3Yy4YaE€MbIX
00OBEKTOB — XHMHYECKHX BEIIECCTB M XHUMHUYECKUX PEaKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJIEACTBEHHBIE CBSI3M W IPOTUBOPEUMS B HM3YyYaEMBbIX
npoleccax U sIBICHUSX.

ba3oBble uccienoBaTe/ibCKue 1eHCTBUSA:

YMEHHUE UCIIOJb30BATh IIOCTABICHHBIE BOIIPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHHUA, a TAKK€ B KauyeCTBE OCHOBBI JJisi (DOPMUPOBAHUS THIOTE3BI MO MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMbIX CY3KJICHHUII;

NpUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allMi U  TPOBEACHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JIOM MpoIlecca, CAMOCTOSTENBHO
IPOTHO3UPOBATH €T0 Pe3yibTaT, HOPMYIUPOBATH 000OIIECHNUS U BBIBOIBI IO PE3YJIbTaTaM
IPOBEIEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIETaHHOU padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, AHATU3UPOBATH U HHTEPIPETUPOBATH UH(POPMALINIO PA3TUYHBIX
BUJIOB W (OpM TpeAcTaBlICHUs, TMOJYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4HO-
NOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOIO COJEpKaHUs, CHPABOYHBIC MOCOOUS, PECYpCHI
WNurepHera), KpUTHYECKH  OILICHMBATh MPOTHUBOPEUYUBYIO U  HEJOCTOBEPHYIO
uHdOpMAITHIO;

YMEHHE TPUMEHSTH pa3IMUuHbIe METOJbl M 3alpochl MPU TOUCKE U OTOOpE
uH(OPMAITIU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX /TSI BHITIOJTHEHUS YI€OHBIX U
MO3HABATENFHBIX 3a/lad OMNPEACIICHHOTO THUIA, NPUOOpEeTEeHHe OmbiTa B 00JaCTH
UCIIOJIb30BaHUSI MH(DPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBIaJCHUE
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KyJbTYypO! aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX IIONCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpaTh ONTHUMANbHYI0 (OpMYy MpEeACTaBICHUS HHPOPMAIMH U WILTIOCTPHUPOBATH
pelaeMble 3a7a4n HECIOKHBIMU CXEMaMH, JuarpaMMaMu, IpyrumMu gopmamu rpaduku
U UX KOMOMHALIUSAMY;

YyMEHUE HCMOJb30BATh W  aHaJNU3UpOBaTh B  IMpolecce ydyeOHOH U
UCCIIEIOBATENLCKON  JCSITENbHOCTH HHMOPMAIMIO O BIUSHUH HPOMBIIUICHHOCTH,
CEJIbCKOT'0 X035IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOLIEH PUPOAHOU CPEJIBI.

KoMMyHUKAaTHBHBIE YHHUBEpPCAJbHbIE YUueOHbIEe JeiCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auanora u (Wiau) AUCKYCCHUM) MO CYLIECTBY
o0cyx/1aeMoi TeMbl, (POPMYIHPOBATH CBOU MPEMAJIOKEHUSI OTHOCUTEIBHO BBINOTHEHUS
MPEJIOKEHHON 3a/1a4u;

MpUOOPETEHUE OIbITa MPE3CHTAIMH PE3YIbTATOB BBITIOJIHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (J1abOpaTOPHOIrO OMbITa, JIAOOPATOPHOW pPAOOTHI MO HCCIEIOBAHUIO
CBOMCTB BEILIECTB, Y4EOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMHU I[103HABATEIIbHOW U
MCCIIEIOBATEIBCKOM NIEATEIBHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4é€Ta OOIMX WHTEPECOB U COIIACOBAaHMS MO3UlU (00CYX/IeHHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPJIUHAIIMS COBMECTHBIX JIEUCTBHI, ONpee/ieHUe KPUTEPUEB
110 OLIEHKE KaueCcTBa BBIMOJIHEHHOW pabOThI U APYTHE);

PerynsiTuBHble yHHBepCaJibHble yuyeOHbIE JHeCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONpPEACNATh UEIu JEATEeNbHOCTHU, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJHMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesITeNHHOCTh, BBIOMpaTh HamOosiee A(DPEKTUBHBIC CIOCOOBI pEIICHHs] Y4eOHBIX U
MO3HABATEIbHBIX  33Ja4, CAMOCTOSITEJIbHO COCTABJISATh WU  KOPPEKTUPOBATH
IIPEJIOKEHHBIM aJTOPUTM JIEMCTBUM NPU BBINOJHEHUH 3aJJaHUNA C YUETOM ITOJTYy4ECHUS
HOBBIX 3HAHMN 00 H3y4yaeMbIX OOBEKTaX — BEIIEeCTBAX U pEaKlMsX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3ysibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BATh U
aHAJIU3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUN.

NNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mpenMeTHBIX pe3ysIbTaTOB IO OCBOCHHUIO 00S3aTENILHOIO COJEpKaHus,
YCTaHOBJICHHOT'O JTaHHOM (hefiepalibHON paboyell mporpaMmmoil, BBIIESIOT: OCBOCHHbIE
o0yyJarouMMuCsl Hay4YHbl€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUM, creunuduueckue
JUIsL TIpeAMETHOM obsiacth «XUMUS», BUABL JACSITEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAaHMSI, €r0 UHTEPIPETALUU, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYaLHSIX.

K koHmy oOydueHuss B 8 KJjacce mpeaMeTHBIE Pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTh Yy 00YUYaIOIIUXCSl YMEHUH:
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pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX [OHATHUHA: aToM, MOJIEKYyJa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJHOPOHAS U
HEOJIHOPOJIHAsI), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBasi 10JIsi XMMUYECKOr0 AJIeMeHTa
B COCIMHEHUHU, MOJSAPHbIH 00BEM, OKCHI, KUCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATEIHHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, KilacCupuKanus
peaKuuii: peaklud COCIUHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKUN 3aMEILICHHS, PEaKIIUU
oOMeHa, 9K30- ¥ SHJOTEPMHUUECKHE PEaKIuH, TeIUIOBOH 3(peKT peakuuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, paguyC aromMa, XUMHUYecKas CBA3b,
NOJISIpHAs M HEMOJsIpHAs KOBAJEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, aHHOH,
pacTBOp, MaccoBas J0JIs BellecTBA (IPOLEHTHAs KOHLIEHTPALKsA) B PACTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUECKUX MTOHATUN U IPUMEHSTh 3TU
HOHSTHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJ€HHs (OpMYJ] BELIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OTIPEENIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTETICHb
OKHCJIEHUSI JJIEMEHTOB B OHMHApHBIX COEIWHEHHMSX, IPUHAJUICKHOCTh BEIIECTB
K OINpEeNEHHOMY KJAcCy COEOUWHEHUW mo ¢opMynaMm, BHJI XHMHYECKOW CBS3H
(KOBaJICHTHAsI U MOHHAs1) B HEOPTraHUYECKUX COCUHEHHUSIX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTU CBOWCTB XHMHYECKHX JJIEMEHTOB OT HX
noyioxkeHuss B llepuoguueckoil cucTeMe, 3aKOHOB COXPAaHEHHs MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUSs], 3aKOHa ABOTrapo;

ONMKCHIBATh U XapakTepu3oBaTh TadIuMuHylo Gopmy lleproguyeckoit cucrteMbl
XUMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «IJIaBHAs noAarpynmna (A-rpymnma)» u
«moboynass mnoxarpynmna (b-rpynma)», Mansle U Oonbliue NEPUOABI, COOTHOCHUTD
0003HaueHusA, KOTOpble UMeITCsA B Tabmuue «llepmonnueckas cuctemMa XUMUYECKHUX
anemeHToB [[.MI. MeHneneeBay C YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsAn sapa, oOIee YHCIO DSJICKTPOHOB U
pacnpeieJIieHUue X MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XUMHUYECKHE  D3JEMEHTbl, HEOpPraHWYECKUEe  BEIIECTBa,
XUMUYECKUE peakuuu (MO YHMCIy M COCTaBy YYACTBYIOIIMX B PEAKUMU BEIIECTB,
10 TeIrIoBoMY 3P heKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKIE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIACCOB,  MOATBEPXkAas  ONUCAHWE NOPUMEPaMH  MOJEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOIMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYXHOCTH IPOTEKAHN XUMUYECKHUX MPEBPALLEHUIN B Pa3IUYHbIX YCIOBUSAX;

BBIYNCIIAThH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEULIECTB,
MacCOBYIO JIOJIO0 XMMHUYECKOrO 3JeMeHTa Mo (OpMyJie€ COCTUHEHHUs, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MIPOBOJNUTH PACUETHI IO YPABHEHUIO XUMHUECKON pEaKIIH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIHLHOUN NESITELHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IeHre, CUCTEMATU3AlNI0, KIACCU(UKAIIMIO, BBISIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€d — JUISI M3YyYEHHUs CBOWCTB BELIECTB U XMUMHUYECKHUX PEAKLINH,
€CTEeCTBEHHO-HAYUHbIE METO/Ibl TTO3HAHUS — HAOJI0ACHUE, U3MEPEHHE, MOCIUPOBAHUE,
HKCIIEPUMEHT (peajbHbIN U MBICJICHHBIN);

cle/oBaTh MpaBUJaM IIOJIb30BAHUS XUMHYECKOW TOCYJIOH M J1abopaTOpHBIM
0o00OpyJOoBaHUEM, a TaKXke IpaBWiaM oOOpalleHuss ¢ BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIHUSMHU 1O BBIMOJIHEHUIO JTAOOPATOPHBIX XUMHUUYECKUX OIBITOB IO MOJIYYSHHUIO
U CcOOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, IIJIAHUPOBATD U
IIPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIEIOYEH H
KHCJIOT C TOMOIIIbIO UHJIUKATOPOB (1akmyc, (peHondTanenH, METUIIOPAHK U IPYTHUE).

K koHuy oOyueHus B 9 kJjacce NpeAMETHbIE PE3yJbTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOUIUXCA YMEHUI:

PACKpBIBATH CMBICII OCHOBHBIX XMMUYECKUX IMOHATUN: XUMUYECKUM JJIEMEHT, ATOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCICHMs, XUMHUYECKas peakuus, XUMHYECKas
CBA3b, TEIUIOBOM 3(Q(DEKT peakuuu, MOJb, MOJISIPHBIA OOBEM, PacTBOpP, AJIEKTPOIIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAss JIUCCOLMALUs, pEeakUud HOHHOro oOMeHa,
KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHUMble pPEaKIuH,
OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKACICHHUE
U BOCCTaHOBJICHUE, aJUIOTPONMsl, aM(pOTEpHOCTb, XMMHUYECKas CBs3b (KOBaJICHTHas,
VOHHAs, METAJUIMYECKAs), KPUCTAINIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEaKUWH, MNpenesbHO aomnyctuMas KoHueHtpauusa [IIK
BEILECTBA,;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IOHATUM U IPUMEHATHITU
IIOHATHS IIPYU ONKMCAHUU BEILECTB U UX NPEBPALLICHUN;

UCMOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUISl COCTaBieHHUs (OpPMYJ BEILECTB U
YPAaBHEHUUM XUMUUYECKUX PEAKLINMN;

ONPENEIATh BAJCHTHOCTb U CTECICHb OKUCIEHHUS XUMUYECKUX DJIEMEHTOB
B COCIMHEHUAX Pa3JIMYHOTIO COCTaBa, NPHUHAUIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy COeAMHEHUN no ¢GopmysaMm, BUA XUMUYECKOH CBs3U (KOBaJeHTHas, MOHHasi,
METAJIJIMYECKasl) B HEOPraHWYECKUX COEIMHEHUSIX, 3apsi] HOHA IO XUMHYECKOH
(dopmyre, XxapakTep cpeibl B BOJHBIX PAacCTBOpPAX HEOPraHMUYECKUX COECIUHEHUM, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh  cMmbici  [lepuommueckoro  3akona .M. MengeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHKE: ONMUCHIBATh M XapaKT€pPU30BaTh TAOJIUYHYIO (GOpMY
[leprognyeckor CUCTEMBI XMUMHUYECKUX OJJIEMEHTOB: pPa3jIMuaTh IIOHATHUS «IJIABHA
noarpymnmna (A-rpynma)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u Oonbiue
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NEepUObl, COOTHOCUTHh 0003HAYECHUs, KOTOPhIE MUMEIOTCS B MEPUOAMYECKON Tabiuile,
C YMCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia a/pa, o0Ilee YKCIO JIEKTPOHOB U PACHPE/ICICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
0OBSICHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COCAMHEHUM
B IIpeieiaX MaJIbIX IEPUOOB U TJIABHBIX MOATPYIII C YIYETOM CTPOCHHS UX aTOMOB;
KIacCU(UIMPOBaTh  XUMHUYECKHE  OJIEMEHTBI, HEOPTraHWYECKHE  BEIIECTBA,
XUMHUYECKUE peakinu (MO YUCIYy M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB,
1o TEII0BOMY 3 (HEKTy, 0 N3MEHEHHIO CTETICHEW OKUCIICHUS XUMUYECKUX AJIECMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATh) 00IIME U cienu(pUIecKre XUMUYECKHE CBOMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPXkKAAasi ONMUCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTHUECKOW THCCOIMAIMU KHUCIIOT, IIeJIo4ed H
COJICH, MOJHBIE M COKpAIIEHHBIE YPaBHEHUSI PEAKIUA HOHHOTO OOMEHa, ypaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUYECKON CBSI3U MEXy BEIlleCTBaMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PEaAKIU;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCCOBYIO JIOTIO XMMHYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHUS, MACCOBYIO OJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON pEeaKIIH;

coONIo/IaTh TpaBWjia TOJB30BAaHUS XHUMHYECKOM TOCYJ0oM H J1abOopaTOPHBIM
o0opysoBaHUEM, a TakKe TMpaBuia oOOpalleHUusl C BEIIeCTBAaMHU B COOTBETCTBUHU
C MHCTPYKIHUSIMHU 1O BBIMOJIHEHUIO TAOOPATOPHBIX XUMHUUYECKUX OIBITOB IO MOJIYYSHHUIO
U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAaKa U YIJIEKUCIIOrO rasa);

MPOBOAUTL PEAKIMU, TMOJATBEPKIAIOININE KAYeCTBEHHBIM COCTAaB Pa3IMUHbBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOPHA-, OpOMHI-, HOAWA-, KapOOHAT-,
dbocdar-, cunukar-, cynbdar-, THIPOKCU]I-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YUYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pAaCTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIIUTEIBHOUN NS TEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHME, O000OIlEHHE, CHUCTEeMaTU3AIUI0, BBHISIBICHHE MNPUYUHHO-CIEICTBEHHBIX
CBSI3€M — I WU3YYEHHs] CBOWCTB BEIIECTB U XHMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METO/Ibl IO3HAHUS — HAOJIO/ICHUE, U3MEPEHUE, MOICIIUPOBAHUE, IKCTIEPUMEHT
(peasbHBINM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

®denepanbHas padbouas mporpamma | Xumust. 8—9 kiraccel (0a30BbIN YPOBEHb)

8 KUIACC
HaumenoBanue
No KonuuaecTBo OcHOBHBIE BUBI ICITEILHOCTH
pa3aenoB U TEM Copeprxanue oOydeHus
/1 4acoB oOy4Jaronmxcs
y4eOHOTO npeMeTa
Pa3znea 1. IleppoHavajbHbIe XUMHYECKUE IOHATHS
1.1 | Xumus — BaxHast 5 [Ipenmer xumun. Postb XumMuu B KU3HU PackpbIBaTh CMBICII U3y4aeMbIX ITOHATHUM.
00JacTh 4eJioBeKa. XUMUS B CHCTEME HayK. PackpbIBaTh posib XMMUH B IPUPOJIE U
€CTECTBO3HAHUS U Tena u BemecTBa. ®u3nM4eCKue CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
IIPAKTUYECKOU BEILIECTB. ATpEraTHOE COCTOSTHUE HayKaMH.
NEATEIbHOCTH BelecTs. [lonsaTre 0 MeTonax nmo3Hanust | Pa3nmyarh yncThIE BENIECTBA U CMECH;
YEJIOBEKa B XMMHU. YUCTHIE BEIIECTBA U CMECH. OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3ziesieHHs: CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOUN MOCY10M,

C TIpaBUJIaMU PaObOTHI B JTAOOPATOPUU U
pueMaMH 00paIieHus ¢ 1abopaTOPHBIM
000py1I0BaHUEM.

dusnyeckue cBOMCTBa 00pas3IoB
HEOPTraHMYECKUX BEIIECTB — METAJIJIOB
Y HEMETAJIJIOB.

Crioco0sI pasjeneHust cMeceit
(¢punbTpoBaHue, BbIIApUBAHUE,
JUCTUIUIALIMSL, XpoMaTorpadus).

Paznuuars pusznueckue 1 XuMU4ECKHe
SIBIICHUSI.

CrnenoBaTh aJropuTMaM HCTIOTb30BAHHS
HKCIIEPUMEHTAJIbHBIX METO/I0B —
HAOJIIOACHUS U SKCIIEPUMEHTA.
Hab6mronaTh 1 onuchiBaTh 00bEKTHI

IIpU MIPOBEJICHUU IEMOHCTpAIUH U
71a00pATOPHBIX OMBITOB MO U3YUYEHUIO
(u3nYECKUX CBOICTB BELIECTB, CIIOCOOOB
pa3eiieHUs CMECEU BEILIECTB.
[IpoBOANTE XUMUYECKUM IKCIEPUMEHT
IpU pa3esieHuu cMecel (Ha nmpumepe
OYHMCTKH ITOBAPEHHOM COJIN) B X0J1€
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Jlabopamophvie onvimol:

N3yuenne u onrcanue Gu3nueckux
CBOMCTB 00pa31l0B HEOPTaHUYECKUX
BELLECTB.

N3ydenne crocoOoB pa3aeieHUs] CMecen
(C MOMOIIBIO MAarHuTa).

IIpakmuueckue pabomui:

Ne 1. [IpaBuna paGoTsl B 1a00paToOpuu U
npuéMbl 0OpalleHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM.

Ne 2. Paznenenue cmeceii (Ha mpumepe
OYKCTKHU IMOBAPEHHOM COJIN)

pakTUYecKor padoThl Ne 2.

CnenmoBath npaBuiiaM MOJIb30BAHUS
XUMHUYECKOUN MOCyA0i 1 1a00paTOpHBIM
o0opyioBaHUEM, a TAaK)Ke MpaBUIaM
oOpallleHHs ¢ XUMUYECKUMU BEUIECTBAMU
B COOTBETCTBUU C HHCTPYKLUEH

IIPU BBITTOJIHEHUH TPAKTUYECKON

paboThr No 1.

BricTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha nHQpOpMaIuIo U3 yueOHNKA U
CIPABOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
amnmnapar Kypca XUMuu

1.2.

BemectBa n
XAMHUYECKUE
peaKuuu

15

ATOMBI U MONEKYJIBl. XUMUYECKUE
anemMeHThl. CHMBOJIBI XUMAYECKUX
a5eMeHTOB. IIpocThie U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJIAPHOE
y4EHHE.

Xumuueckas Gpopmyiia. BaneHTHOCTD
aTOMOB XMMHUYECKUX JIEMEHTOB.
3aKOH IMOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENIBHAS AaTOMHAsI Macca.
OTHOCHUTENBHASI MOJIEKYJISIPHAS Macca.
MaccoBas 10511 XMMHUYECKOT0 dJIEMEHTA
B COCJJUHEHHUH.

OnpenensaTs MPU3HAKKA XUMHYCCKUX
peaKInii, yCIOBUS UX TPOTECKAHUS.
OOBSICHATH CYIIHOCTh (PU3UIECKUX H
XUMUYECKUX SIBJICHUHN C TOUKHU 3PEHUS
aTOMHO-MOJICKYJIIPHOTO yYUCHUSI.
KnaccudummpoBats xumMuaeckue
peakiuu (1o YUCIly U COCTaBy
pearupyronmx 1 00pa3yroImxcs
BEIIICCTB).

CocraBisTh (hOpMyJIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U OTIPEIEIATh
BaJICHTHOCTH 110 (JOpPMYJIaM BEIIECTB.
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KommgectBo BemiectBa. Moins. Monsipaast | PaccTaBisaTe K03 GULIMEHTHI
macca. B3aumMocBsI3b KOMMYECTBA, MACCHl | B YPABHEHUAX XMMHUYECKHUX PEaKLUN.
¥ YHCJIa CTPYKTYPHBIX eIUHUIL BemecTBa. | HabmonaTs n onuceiBaTh 0OBEKTHI

Pacuérel mo hopMynaM XUMHUECKUX IIpY NIPOBEACHUN IEMOHCTPALIUM U
COCAMHEHNN. 71a00paTOPHBIX OIBITOB.

Pusznyeckrue U XUMUYECKUE SBJICHMUS. [TpoBoaUTH BBIYMCIACHUS 110 HOPMYITIaM
XUMHUYECKas peakus U €€ MPU3HAKU. XUMUYECKUX COCIUHEHUN U YPABHEHUAM
3aKOH COXpaHEHUS MaCChI BEILIECTB. XUMHUYECKUX PEAKLIAMN.

XHAMHUYECKUE YPABHEHUS. IIpuMEHATE €CTECTBEHHO- HAYYHBIC
Krnaccudukanus XuMHUIECKUX peakinui METO/1bl TO3HAHUS (B TOM UHCIIE
(coenMHEHUs, pa3IOKEHUs, 3aMeIlleHus, | HaOJII0eHHe, MOJIEIUPOBaHUE,

oOMeHa). HKCIIEPUMEHT U OCHOBHBIE OTIEPALIMU
Xumuueckuii IKcnepumenm: MBICIIUTEIBHOMN AEATEIBHOCTH
Jlemoncmpayuu: (cpaBHeHHUe, KnaccudUKaIIKs)
duznyeckue cBOMCTBAa 00Pa3IOB BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
HEOPraHUYECKUX BELIECTB — METAJJIOB U | U YCTHBIE OTBETHI C ONIOPOM
HEMETAJLJIOB. Ha UH(OPMAIUIO U3 YUEOHHUKA U

OOGpas3iibl BeecTB KOJIUYECTBOM | MOJIb. | CIIPABOYHBIX MAaT€pHUAIOB, IPAMOTHO
dusndeckue sBiIeHUs (TIaBJICHUE BOCKA, | UCIOJIb30BAaTh U3YYECHHBIN ITOHATUMHBIN
TastHUE JIbJ1a, PACTUPAHUE caxapa arnrapar Kypca XuMuu

B CTYIKE, KUIICHUE U KOHJCHC AU
BO/IbI).

XuUMUYECKHeE sIBJICHUS (TOPEHHUE CBEYH,
IIPOKAJIMBAHUE METHON ITPOBOJIOKH,
B3aUMOJICMCTBUE COAbI WU MeJla

C COJISHOM KUCJIOTOM).

HaGnronenue npru3HakoB NpoOTEKaHUS
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XUMUYECKUX peaknid (pa3ioxeHue
caxapa, B3auMOJIECTBHE CEPHOU
KHCJIOTHI C XJIOPUIOM OapHsi, MOJTydYeHue
u paznoxenue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICCTBHE
xesesa ¢ pactBopom cosir meau (II).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MaccChl.

Jlabopamophvie onvimol:

Cosznanue mojieneit MoJIeKyl
(ILIapoCTepKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.

Ha6nronenue dusndeckux (miaBicHUE
BOCKa, TasiHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, NPOKAIMBAHUE METHOM
IIPOBOJIOKH) SIBJICHUM.

Haburoienue u onucanue npu3HaKkoB
NPOTEKaHUS XUMHUECKUX PEaKIIU
Pa3HbBIX TUIIOB.

Boviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHON MacChl
BEIIECTB, MOJIAPHON MaccChl, MacChl
BEIECTB, MaCChl M KOJIMYECTBA BELIECTBA;
MacCOBOM 101 XUMUYECKOTO JIEMEHTa
o popMmysie CoeIMHEHNS,

25



®denepanbHas padbouas mporpamma | Xumust. 8—9 kiraccel (0a30BbIN YPOBEHb)

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIUN:
KOJIMYECTBA, MACCHI BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEeareHToOB Ui IIPOJLYKTOB PEAKLIUU

Hroro no pasneny

20

Paszpnes 2. BaxkHelnue npeacTaBuTe 1M HEOPraHMYeCKMX BellecTB

2.1

Boznyx. Kucnopon.
Iloustne
00 okcHIax

6

Bozayx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — anemeHT u npoctoe
BeniecTBo. Haxoxxenue kucnopoaa

B TIpUPOJIE, PU3NUECKHEC U XUMUUICCKUC
cBoOKCTBa (peakuuu ropeHust). OKCUabl.
[Tpumenenue kuciaoponaa. CriocoOs
MOJIYYeHHS KUCIOPO/ia B JIA0OPATOPUH U
POMBITIUICHHOCTH. KpyroBopoT
KUcaopoaa B mpupoae. O30H —
AJUIOTpOITHAS MOAUUKAIIS KUCTOPOa.
TemnoBo# 3G GeKT XUMUIECKOHN peaKIui,
TEPMOXHUMUYECKHE YPABHEHHUSI, IK30-

U SHJIOTEpMHUUYECKHE peakiuu. TormmBo:
yTOJIb M METaH. 3arps3HeHue BO3IyXa,
yCHUJIEHUE MTapHUKOBOTO (D dekTa,
paspyuieHre 030HOBOT'O CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OTIpe/ieieHre CoAepKaHHSI
KHUCIIOpOia B BO3AYXE

[Tonyuyenue, cobupanue, pacrno3HaBaHUE

Hcmonp30BaTh XUMUYECKYIO CHUMBOJIMKY
JUTsL COCTaBIIeHUs (POpMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
pEaKIMK C y4aCTUEM KHUCIOPOa.
XapakTepu3oBaTh (ONMUCHIBATH) COCTAB
BO31TyXa, GU3NICCKUE U XUMHUICCKUE
CBOICTBa KHCIIOPOa, CIIOCOOBI €ro
MIOJTYYCHUS, TPUMEHEHUE U 3HAYCHHE

B IIPUPOJIC U KU3HH YETIOBEKA.
CpaBHUBATh peaKIy TOPEHUS U
MEJIJIEHHOT'O OKUCIICHHUS.

OOBSICHATH CYIIHOCTh IKOJIOTHUECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/1yXa.

CrnenoBath npaBuiiam 0€30M1acCHON
paboTHI B JTaA0OpATOPHUH MPU
WCITOJIb30BAaHUY XUMHYECKOU MTOCY bl U
0o0opy10BaHMS, a TAKXKE IMPaBUIaM
oOpalieHust ¢ TOPIOYMMU BelleCTBaMHU.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
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Y U3YYEHHE CBOMCTB KUCIOPOAA.
Habnronenue B3anuMo1eicTBYS BEILIECTB
C KHCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxapa).

JlabopamopHmbwiii onvim:

O3zHakomiieHHe ¢ 00pa3laMu OKCHUJIOB U
OITMCAHUE UX CBOMCTB.

Ilpakmuuecxas paboma:

Ne 3. Tlonmyuenue u cobupanue
KHCJIOPOJIA, N3yUYEHHUE €ETO CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM Macchl KUCIIOPOIa U
030Ha HA OCHOBaHUU aTOMHOM MaccChl
XUMHUYECKOTO AJIEMEHTA;

KOJIMYECTBA, MACCHI BEILIECTBA

110 YPAaBHEHUSIM XUMHYECKUX PEAKLIUIA

IIPOBOJUTH HAOJIOIEHNS, 1€J1aTh BBIBOJIbI
10 pe3yJbTaTaM 3KCIEPUMEHTA

IpU IPOBEJCHUH J1a00PAaTOPHBIX OIBITOB
U IPAKTUYECKOMN pabOTHI.

BBIYUCIISTE KOJIMYECTBO BEILIECTBA,
00BEM ra3za no popmynnam.

VYyacTBOBaTh B COBMECTHOU padboTe

B IPYIIIIE.

BricTpauBaTh pa3BEPHYTHIC IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIUIO U3 yueOHHKA U
CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bonopon. [lonsitue
0 KHCJIOTaX M COMSIX

Bopopon — snemeHnT u npocroe
BellecTBo. Haxoxaenue Bogopoaa

B IIpupojie, GU3nuecKue 1 XUMUIECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. Kucnotsl u conmu.
MoutsipHbIi 006EM Ta30B. Pacu&Tsl

110 XUMUYECKUM YPaBHEHUSM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICII H3y4a€MbIX IIOHATUN
Y IPUMEHSATD 3T MOHATHSI IPU OIIMCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLCHU.
XapakTepu3oBath (OMUCHIBATD)
(¢u3HYEeCcKrEe U XUMUYECKUE CBOICTBA
BOJOPO/Ia, CIOCOOBI €r0 MOJYYEHUs,
IIPUMEHEHUE.

Cobupatb npudOp ISl MOTYUYEHUS
BOZOPOJA.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
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pacno3HaBaHUE BOJAOPOA.
BzauMoeiicTBrEe BO10pOJIa C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
BzauMoelicTBre KUCIOT ¢ METalJaMU.
llpakxmuueckas paboma:

Ne 4, TTonyuenue u cobupanue BOA0poa,
U3y4E€HUE €0 CBONCTB.

Buviuucnenus:

00bEMa, KOJIMYECTBA BEIISCTBA ra3a

10 €r0 U3BECTHOMY KOJIUUYECTBY
BELLECTBA WIH 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITMHN
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHI
ra3oB

JUTS COCTaBIIEHUS ()OPMYJT BELIECTB,
MOJICKYJISIPHBIX YPAaBHCHUH XUMHUECKUAX
pEaKUnil C y4aCcTUEM BOAOPO/IA.
BBIaucisTh MOJISIPHYO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM Tasa,
Maccy BeIlleCTBa;

[TpoBOAKMTE PacUE€ThI 1O YPABHCHHSIM
XUMHUYECKUX PEaKIINi: KOJIMIECTBA,
00BEMa, MacChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHToB
WM TIPOAYKTOB PEaKITUH.

CnenoBath npaBuiiamM 0€30MacHOMN
paboThI B J1a0OPATOPUH PU
UCTIOJIb30BaHUU XUMUYECKOU TIOCYIBI U
000pyI0BaHUS, a TAKKE TPABHIIAM
oOpalleHus ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[T1raHupoBaTh U OCYIIECTBIATH Ha
MPAKTHKE XUMUIECKUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOJIOICHHUS, ICJIaTh BHIBOJIBI
0 pe3yibTaTaM IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe

B TpyIIIe

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBAaHUAX

dusznueckue cBorcTBa BOILI. Boa kak
pacTBOpUTENIb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATUN
Y TIPUMEHSTH 9TU TTOHATHUS TIPH OMTUCAHUN
CBOICTB BEIIECTB U UX MPEBPAIICHUM.
XapaktepusoBarh (PU3NYECKUE U
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PactBopsl. Poibs pacTBOpOB B ipupoze u
B KA3HHU 4esoBeKa. KpyroBopot BoabI
B MpUpO/ie. 3arpsi3HEHUE IPUPOTHBIX
BOJI. OXpaHa v OYMCTKA NPUPOHBIX BOJ.
HacpimieHHbie 1 HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEMIECTB

B Boje. MaccoBas 10Jid BelllecTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpEeHuE BemeCTB ¢ pa3anyHON
PacTBOPUMOCTBIO.

BzauMojeiicTBrE BO/IbI ¢ METAIIAMU
(HaTpUEM U KaJIbI[UEM).
HccnenoBanne pacTBOPOB KUCIOT U
HIEJI0YEH C MOMOIIBIO HHAUKATOPOB.
JlabopamopHvie onvimoi
HccienoBanme 0cOOEHHOCTEN
pAaCTBOPEHUS BEMIECTB C PAIUYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPOB

C OIIPENEIIEHHON MaCCOBOMU JOJIEU
PacTBOPEHHOTO BEILIECTBA.
lIpakmuueckas paboma

Neo 5. [IpurotoBieHue pacTBOPOB

C OIpeEIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOTO BEILIECTBA.

XUMHUYECKHE CBOMCTBA BOJBI, €€ POJIb KaK
PacTBOPUTEIS B MPUPOJIHBIX MpoIleccax.
CocTaBnATh ypaBHEHUS XUMHUECKHUX
pEaKIUK C YYaCTUEM BOJBI.

OOBACHATDH CYIIHOCTb SKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKH BOJbBI
OT TIpUMeECeH, MEPHI 10 OXpaHe BOJI

OT 3arps3HCHHUS.

[1naHupoBaTh U OCYIIECTBISTh

Ha MPAKTUKE XUMHUECKHE
IKCIIEPUMEHTHI, IPOBOAUTH HAOTIOACHHUS,
JIeN1aTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA IIPU MIPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHhL.

CrnenoBath npaBuiiamM 0€30MacHOMN
paboThI B J1a0OPATOPUH NPU
UCIOJIb30BaHUU XUMUYECKON TIOCYAbI U
o0opyIoBaHUS.

[IpoBOIUTH BBIYMCIIECHHUS C IPUMEHEHUEM
MOHSATHS «MaccoBas J0JIs BEIIECTBA

B pacTBOPE».

BricTtpauBaTh pa3BEPHYTHIEC IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha THGOPMAIIHIO U3 yYeOHUKA U
CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Buviuucnenusa:
C UCIIOJIb30BAHUEM MOHATHUA «MaccoBas
JIOJIS1 BEMIECTBA B PACTBOPE»

WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIUHEHNN

11

Kiaccudukanus HeopraHnyeckux
coenquHeHuil. Okeunpl. Knaccudukanus
OKCHJIOB: cojie00pa3yromire (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa
okcu0B. Ou3nuecKkre 1 XUMUYECKUE

CBOKCTBA OKCUJIOB. [lomydeHne okcuIoB.
OcnoBanus. Knaccudukariys o0CHOBaHUM:

IETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBaHnil. @u3nueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHMUI.
[TosryueHrne OCHOBAHUM.

Kucnorsl. Knaccudukanus Kucior.
Homenknarypa kucnor. @usnueckue
Y XMMHYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerosa.
[Tony4yenue KuACIIOT.

Comu. HomeHnkiarypa couneil.
PuU3nUECKUEe U XUMUYECKHUE CBOMCTBA
conei. [Tomydenue conen.
['eneTndeckas CBSI3b MEXKY KJIaccamu
HEOPTraHUYECKUX COCTUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudummposats n3yuaemoie
BEIIIECTBA IO COCTaBY U CBOMCTBAM.
CoctaBisTh (OPMYJIIBI OKCHIOB, KUCIIOT,
OCHOBAHMM, COJIEH 1 HA3BIBaTh UX

10 MEXyHapOAHON HOMEHKIIATypeE.
[Iporuo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCS.

CocTaBiaTh MOJICKYJISIPHBIC YPaBHEHUS
peaKIui, WUTFOCTPUPYIOLIUX
XHUMHYECKHE CBOMCTBA U CIIOCOOBI
MOJTYy4YECHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, & TAKXKe
MOATBEPKAAIOIIUX T€HETHUYECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[TIpor3BOIUTH BHIUUCICHUSA

110 YPABHEHUSIM XUMUUYECKUX PEAKIIUM.
[ImanupoBaTh U OCYIIECTBIISATh

Ha MPAKTUKE XUMUUECKHUE
AKCHEPUMEHTHI, IPOBOUTH HAOIIOICHMUS,
JleNIaTh BBIBOJIBI 110 pe3yJIbTaTaM
AKCTIIEPUMEHTA IIPU MPOBEICHUN
7a00pPATOPHBIX OMBITOB U MPAKTUYECKUX
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OO0pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OnbIThI, WTIOCTPUPYIOIINE XUMUUYECKUE
CBOICTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

Jlabopamophvie onvimol

OmnpenenieHre pacTBOPOB KUCIOT U
HIEJI0YEH C TOMOIIBbI UHIUKATOPOB.
N3yuyeHune B3auMOIEUCTBUSA KUCIOT

C METAJUIAMU, PEAKLIUNA HEUTpaIu3aluu.
BzaumopericTBue pacTBopa CEpHOU
KHUCJIOTHI ¢ okcugom meau (II).
[Tony4yeHrne HEpacTBOPUMBIX OCHOBAHUMU.
BriTecHeHue o1HOTO MeTaJ1a APYTUM
U3 pacTBOpa COJIHU.

Ipaxmuueckas paboma

Ne 6. Pemenue skcniepuMeHTAIBHBIX
3a7a4 1o teMe «BakHeumme Kinaccel
HEOPraHUYECKUX COEAUHEHUI.
Boviuucnenua:

10 YPaBHEHUSM XUMHUYECKON pEaKIuu:
KOJIMYECTBA BEIECTBA, 00hEMA, MaCChI
110 U3BECTHOMY KOJINYECTBY BEUIECTBA,
00bEMyY, Macce peareHToB WIH
MPOJIYKTOB pEaKIuu

pabor.

CrnenoBath npaBuiiaM 0€301aCHOM
paboThI B 1abopaTopuu

IPU UCTIOJIb30BAaHUU XUMUYECKON

MOCY bl 1 000PYIOBaHUS.
BricTpauBath pa3BEpHYyThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHQpopMaIuIo U3 yueOHHNKa U
CHPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCII0JIB30BAaTh U3YUYECHHBIN OHATUMHBIN
anmnapar Kypca XUMHUU

Hroro nio pazgeny:
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Paszpnea 3. Ilepuoanueckuii 3akoH u llepuoanyeckas cucrema xumudeckux 3jaemMenToB /I. M. Menageneesa. CtpoeHue
aToMoOB. XuMHu4eckasi cBsi3b. OKMCJIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

3.1 | Ilepuoamueckwii
3aKOH U
[Tepnonuueckas
cucTemMa
XUMHYECKUX
3JIEMEHTOB

Crpoenue aToma

. . Menneneena.

7

[lepBbie MOMBITKY KIIacCU(UKALIUN
XUMUYECKHUX 3JIEMEHTOB. [loHsITHE

O IPYIIAX CXOJHBIX AJIEMEHTOB
(LLIETIOYHBIE U 1IETOYHO3EMEIIbHbIE
METalIbl, FaJOr€Hbl, HHEPTHBIE Ia3bl).
DNeMEeHThI, KOTOpbIE 00pa3yloT
amM(pOTEpHbIE OKCUIBI U TUAPOKCU/IBI.
[Iepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMa XUMHUYECKHUX AIIEMEHTOB

J.1. Menneneesa. KopoTkonepuoanas u
JUTMHHOIIEPUOIHAST (POPMBI
[Tepronyeckoi CUCTEMBI XUMHUYECKHUX
aneMeHToB [[.M. Menneneesa. Ilepronasl
Y rpy1nbl. PU3UYECKUNA CMBICIT
IIOPSIAKOBOIO HOMEpPA, HOMEPOB ITEproaa
Y TPYIIIbI AJIEMEHTA.

Crpoenne aroMoB. COCTaB aTOMHBIX
saep. N3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMHAYECKHUX BJIEMEHTOB
[Iepuoarueckoi CHCTEMBI

J.1. MenneneeBa. XapakTepucTHKa
XUMHYECKOTO DJIEMEHTA

10 €ro noJjoxeHuto B [leprnoanueckon
cucreme JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS panyca

PackpbIBaTh CMBICIT HEPUOANYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOTHUIIHI
«Ilepnonnueckas cucreMa XUMHYECKUX
anemeHToB .M. MeHnneneeBay.
MopenupoBathk CTpOCHHE aTOMa,
DHEPreTUYECKUX YPOBHEH U ITOAYPOBHEN
MIPY TTIOMOIIA PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTYpanuii 1 SJIEKTPOHHO-
rpaduyeckux Gopmy.

[MosicusiTh pusMUecKuii CMbICT
MIOPSAIKOBOI'O HOMEpPA, HOMEPOB NIEPUOJIa
Y TPYMIIBI JJIEMEHTA.

XapakTepu3oBaTh XUMHUYECKUE JIEMEHTHI
MEPBBIX TPEX NMEPUOIOB, KAUIUH, KaJIbIUN
Y UX COCIMHEHUS T10 TIOJIOKEHUIO

B [lepuoanueckont cucreme

J.1. Menneneena.

OOBACHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB XUMUYECKUX
AJIIEMEHTOB (M3MEHEHHUE PAInyCOB
aTOMOB, JICKTPOOTPULATEIIBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUM

B IIpejieiax MaJlbIX MEPUOJ0B U TJIaBHBIX
MOArPYNI C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJNIMYECKUX
CBOWCTB M0 TPyINIaM U NEPUOAAM.
3nauenue [lepuoanueckoro 3aKkoHa u
[Iepnoanueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MennaeneeB — y4€Hbld U
rpa)XJaHMH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopencrBrue ruipokcua UHKa

C pacTBOpaMu KHUCIIOT U IIEJTIOYEH.
MoaenvupoBaHue CTpOCHUS MOJIEKYJT
IIPYU IOMOILM PUCYHKOB, MOJIEIIEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6mumna «Ilepuonnueckas cucrema
XAMHUYECKHUX JIEMEHTOB

J.1. MenneneeBay.

Jlabopamophvie onvimoi

O3HakoMIIeHHE ¢ 00pa3llaMu METANIOB U
HEMETaJIOB

VYyacTBOBaTh B COBMECTHOU padboTe

B TIape WJIH TPyIIIIE.

BricTpanBaTh pa3BEpHYTHIC MICHMEHHBIC
Y YCTHBIE OTBETHI C OMTOPOI

Ha HHGOPMAIIHIO U3 YUeOHUKA U APYTHUX
HUCTOYHUKOB, B TOM 4uciie THTepHETa

3.2

XHUMHUYECKasl CBA3b.
OKHUCIUTEIIBHO-
BOCCTAHOBUTEIbHBIE
peaKuuun

XumMmudeckas cBs3b. KoBaneHTHas
(moJiipHast U HETOJISIpHAs ) CBSI3b.
DJIEKTPOOTPHULIATEIILHOCTh XUMUUECKHUX
aneMeHTOB. MoHHas cBsa3b. CTENeHb
okuciaeHuss. OKUCINTEIbHO-
BOCCTaHOBUTENBHBIC peakuu. [Iponeccsl

PackpbIBaTh CMBICII H3y4aeMbIX TOHATH.
OnpenensaTs BUJ XUMHUYECKOM CBS3U

B COCTMHCHHU.

MoaenupoBaTh CTPOCHUE MOJEKYJI

IIPY IMOMOILH PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJIEHUSI U BOCCTAaHOBJICHMUSL.
OKucauTENN U BOCCTAHOBUTENH.
XHWMHUYECKUM SKCIIEPUMEHT: U3y4EHUE
00pa31ioB BEIIEeCTB METAJIJIOB U
HEMETaJJI0OB, B3aUMOJCHCTBUE
TUIPOKCUIA [IUHKA C PACTBOPAMH KHUCIIOT
Y ILIEJIOYEH, POBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX ITPUMEPBI
OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakuuu
pa3JIokKEHUsI, COSTUHECHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITHI, UJUTIOCTPUPYIOLINAE TPUMEPBI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuuu
Pa3JIOXKEHHUsI, COSTUHEHHS])

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUISL cOCTaBJIeHUs (hOpMYJT BEIIECTB,
AJIEKTPOHHOTO OaJlaHCca PeaKIni.
OnpenensTh CTENEHb OKUCIECHUS] aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 (hOpMyJIaM H
COCTAaBIISITh (POPMYJIbI OMHAPHBIX
COCJIMHEHUH 110 CTCIICHU OKHUCJICHUS
aTOMOB XMMHUUYECKHUX DJICMCHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBUTEIL. PaccTaBIsATh
KO2(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
pPEAKLHI METOJIOM JIEKTPOHHOTO
OajaHca.

HaGmronaTh XMMHUYECKHE OITBITHI

10 TUIaHy, aHAJM3UPOBATH U JI€aTh
BBIBO/IBI.

HUcnons3osats UKT g coznanus
MOJIEJIEN, TOATOTOBKY MPE3CHTALINM,
JIOKJIAJIOB IO TEME.

BricTpauBaTh pa3BEPHYTHIE TUCHbMEHHbBIE
1 YCTHBIE OTBETHI C OMOPOil Ha
uH(bOpMaIUIO U3 yIeOHUKA U IPYTUX
WCTOYHUKOB, B TOM uncie MHTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBLIEE YM1CJIO HACOB 68
1O ITPOI'PAMME

34



®denepanbHas padbouas mporpamma | Xumust. 8—9 kiraccel (0a30BbIN YPOBEHb)

9 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BU/IBI IEATEILHOCTHU
pa3nenoB U TEM Conepxxanue oOydyeHus
n/n 4acoB oOyyJaronmxcs

y4eOHOTO mpeaMeTa

Paznen 1. BemecTBO M1 XUMHYECKHE PeaKIIMU

1.1

[ToBTOpEHUE 1
yriyOJieHue 3HaHUM
OCHOBHBIX Pa3JIeJIoB
Kypca 8 kiacca

5

[Tepuonnueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUUYCCKHUX DJIEMECHTOB

J.. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTH B UBMEHEHUU CBOUCTB
XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KAJIHS, KAJIbIIUS U UX
COCJIMHECHUH B COOTBETCTBUU

C MOJI0KEHUEM DJICMECHTOB

B [lepnoanyeckon cucTeMe U CTpOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XMMUYECKOM
CBSI3U. THIIBI KPUCTATIINYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIIA KPUCTAILIMYECKON
PELIETKU U BUJIA XUMUYECKOM CBSA3U.
Knaccudukanuys u HOMEHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIINXCS

K pa3JIMYHBIM KJ1accaM HEOPTaHUYECKUX
COCIMHCHMM, TeHeTHYeCKas CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapaKTepI/ISOBaTB XUMHUYCCKHUC DJICMCHTEI
IICPBBIX Tpex ICPHUOJ0B, KAJIWA U KaJIbIIUA

10 UX noyokeHuto B [lepuoanueckon
cucrteme /1. 1. Menneneena.
KrnaccuduunpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BENIECTBA U3YYEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBONCTBA BEILECTB PA3JIUYHBIX KJIACCOB,
IIOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
peaKIuu.

Onpenensats BUJI XUMUYECKOU CBSI3U U
TUIl KPUCTAUINYECKOU PEIIETKH
BEILIECTBA.

[Iporno3upoBath CBOMCTBA BEMIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BEpHYTHIE IUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(OpMaIHIO U3 yuyeOHUKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAKOMJIEHUE C MOJCIIAMHU
KPUCTAUIMYECKUX PELLIETOK
HEOPraHWYECKUX BEIIECTB — METAJIIOB
1 HeMeTaJUIoB (TpaduTa u anmasa),
CJIOXHBIX BEUIECTB (XJIOpUIa HATPHUSA)

VCIIOJIb30BaTh U3YUYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHAYECKHUX
peaKunit

Kiraccupukanus XuMUYeCKUX peakiuit
10 Pa3IMYHbIM MTPU3HAKaM (110 YUCTY U
COCTaBYy yYaCTBYIOIIUX B PEAKIIUU
BEILIECTB, MO TEITIOBOMY 3P eKTy,

10 U3MEHEHUIO CTETICHEN OKUCIIEHUS
XUMUYECKUX JIEMEHTOB,

0 00paTUMOCTH, IO YYACTHIO
KaTajauzaTopa). OK30- U
SHJOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHUSI.
IloHATHE O CKOPOCTH XUMHUYECKON
peakuuu. [Torsitue 06 06paTuMbIX

1 HEOOPATUMBIX XUMHUYECKUX PEAKITUIX.
[ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakusax. [loustue o karanuse.
[ToHATHE 0 XUMHUYECKOM PaBHOBECHH.
@aKTOpBI, BIUAIOIMNE HA CKOPOCTh
XUMHYECKON pEAKLIUH U MOJI0KEHUE
XUMUYECKOTO PAaBHOBECHS.
OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIC

PackpbIBaTh CMBICI N3y4aeMbIX IOHATHN
Y IPUMEHSTH 3TH MOHATHUS IPU ONUCAHUU
CBOKCTB BEILECTB U UX ITPEBPAILECHHMN.
Knaccuduimposats xumuyeckue
peaKIuu Mo pa3IuyHbIM MIPU3HAKAM.
YcranaBimBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peaklUy OT Pa3InYHbIX
(dbakTopOoB.

[Iporno3upoBaTh BO3MOKHOCTH
MIPOTEKAaHMS XUMHYECKUX MPEBPAILICHUI
B Pa3JINYHBIX YCIOBUSIX.

OnpenensaTe OKUCIUTEND U
BoccTaHoBUTENb B OBP.

CocTaBisTh 3JIEKTPOHHBIN OajtaHc
peakuu.

[Ipon3BOANTH BBIYKMCICHUS

[0 XUMHUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpYIIIIE.

BricTpanBaTh pa3BEpHYThIC MUCHbMEHHBIE
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peaKIuu, JIEKTPOHHBIN OaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocTaBlieHHE YpaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIui ¢ UCIOJIb30BAaHUEM METO/IA
ANIEKTPOHHOTO OaJlaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMUYECKOW pEaKMK OT BO3JICHCTBHUS
pa3nUYHBIX (PAKTOPOB.

OMBITHI, UIUTIOCTPUPYIOIINUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuuu
Pa3IIOKEHUSI, COSTUHEHHS ).
Boruucnenus:

KOJIMYECTBA BeIlleCTBa, 00bEMA U MACCHI
peareHTOB UJIU MPOIYKTOB 1O
YPaBHEHUSIM XUMUUYECKUX peaKIuii

Y YCTHBIE OTBETHI C ONIOPOH

Ha nH(popMaruio U3 yueOHNKa U
CIIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICIIOJIB30BAaTh U3y4YEHHBIN ITOHATUWHBIN
anmnapar Kypca XUMHH

1.3

DIEKTPOIUTHYECKAS
U CCOLIAALINS.
XUMUYECKHE
peakuuu

B pacTBOpax

Teopus 2JIEKTPOITUTUYECKON
JUCCOLMAIIH. DJIEKTPOIUTHI U
HERJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIIUN BEIIECTB

C pa3IMYHBIMU BUJAMU XUMHUUYECKOMN
cBs3u. Crenenb quccouuanuu. CuiibHbIe
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaxkuuu nonHoro oomMeHa. Y cioBus

PackpbIBaTh CMBICII H3y4aeMbIX TOHATHH,
a TaK¥K€ CMBICII TEOPHUU
AIEKTPOIUTUYECKON TUCCOLUALNU.
OOBICHATH TPUUMHBI
3JIEKTPOIIPOBOJHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3IuvaTh Ci1adble U CUJIbHbBIC
3JEKTPOIUTHI.

CocTaBnaTh YpaBHEHUS AUCCOLIMALIAN
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MIPOTEKaHUS PeaKUUii MOHHOTO OOMEHa,
NOJIHBIE U COKPAILIEHHBIE HOHHBIE
ypaBHEHUs peakuuil. CBOMCTBA KUCIIOT,
OCHOBAHMH U COJIEM B CBETE
MIPEICTABICHUI 00 DIEKTPOIIUTUYECKON
nucconuanuy. KauecTBeHHbIE peakiiuu
Ha noHbl. [loHsTHE O THApPONU3E CONEN.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIIPOBOHOCTH
pPacTBOPOB BEIIECTB, ITpoiiecca
JTUCCOLMALINY KUCTIOT, IIEJI0Yeit

U coJiei (BO3MO>KHO UCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB).

OnbITE, WUTIOCTPUPYIOLIUE TPU3HAKU
MPOTEKaHUsI peaKuii HOHHOTO 0OOMEHa
(oOGpazoBaHue ocajika, BbIJICJICHUE rasa,
oOpa3oBaHHE BOJIbI).

Pacrnio3zHaBanue HEOPraHMYECKUX
BEILIECTB C MOMOIIBI0 KAYE€CTBEHHBIX
pEaKIuii Ha UOHBI.

JlabopamopHuwiti onvim:

N3ydenne npu3HakoB MPOTEKAHMS
peakIuu HOHHOTO OOMEHa B pacTBOpax
AIEKTPOIUTOB (C 0Opa30oBaHUEM OCAJIKA,
BBIJICJICHUEM T'a3a, 00pa30BaHUEM BO/JIbI).
Ilpakmuueckas paboma:

KHCJIOT, IIeJI0YEH U COJICH, MOJIHbIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIN HOHHOTO OOMEHa,
KpaTKuE€ MOHHBIC YPABHEHUS MPOCTHIX
peakIuii THAPOIM3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH JIEKTPOJIUTHUECKON
JMCCOLIMALINY; TIOJITBEPKIaTh CBOMCTBA
IpUMEPAMH MOJEKYISPHBIX U HOHHBIX
YPAaBHEHUM XUMUYECKUX PEAKLUN.
Pemiats skcriepuMeHTaANIbHBIC 33141

o TEME.

[InanupoBaTh U OCYIIECTBISTH

Ha MPAKTUKE XUMUUYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIOICHNUS,
JIeaTh BBIBOJIBI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA MPU POBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnemoBath nmpaBuiIaM OE30ITaCHOM
paboThI B J1abopaTOpuu Mpu
UCIIO0JIb30BaHUN XUMUYECKOU MTOCYAbI U
000pyT0BaHUS.

[TpoBOIUTE BEIYHMCICHUS 10 XUMHUICCKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

38



®denepanbHas padbouas mporpamma | Xumust. 8—9 kiraccel (0a30BbIN YPOBEHb)

Ne 1. Pemienue skcriepruMeHTaNbHbIX
3a/1a4 1o TEME.

Buviuucnenus:

10 YpPaBHEHUSIM XUMUYECKUX PEAKIHI

B IIap€ WJIU rpymIie.

BricTpauBath pa3BépHyTHIE MUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHPOPMAIIHIO U3 YUeOHUKA U APYTHUX
MCTOYHUKOB MH(POPMALIMH, B TOM YHCIIE
HNuTepnera

Hroro no pazneny

17

Pasznea 2. HemeTaaabl M HX coOeTHHEHUS

2.1 | O6mas 4
XapaKTepPUCTUKA
XUMUYECKUX
AJIEMEHTOB
VIIA-rpynsl.
l"anorensr

OO01ast XapaKTepUCTHUKA TAIOTCHOB.
Oco0EeHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEepPHbIE CTEIIEHH OKUCIICHUSI.
Crpoenue u pusznueckue CBOMCTBA
MPOCTBIX BEIECTB — FaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TIPUMEPE
XJiopa (B3aUMOICHCTBUE C METaJIaMH,
HEeMeTaJlJIaMH, IIeJI09aMu).
XnopoBojopoa. ComnsiHast KUCIOTA,
XMMHUYECKHUE CBOMCTBA, IOJIyUYEHHUE,
npuMeHeHue. JlencTeue xjaopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxxnelmue XJIOpUuAbl U UX HAXOXKICHUE
B IIPUPO/IE.

Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

OnbITHI, OTpaxkarone GuU3NIeCcKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COeIMHEHU (BO3MOKHO UCIIOJIb30BAHUE

OOBACHATH 00ITHE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOICTB HEMETAJJIOB U UX
COCJIMHEHUH B IIpeJeIax MaJIbIX
MEPUOIOB U TJIABHBIX MOATPYIIIT
[lepuonnueckoi cUCTEMbl XUMHYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTtepusoBaTh (HPU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
raJIoreHoB (Ha mpuMepe XJiopa) u
CJIOXKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpU/JIa HATPpHs ), CIIOCOOBI X
MOJIyYeHHUs], MIPUMEHEHHE U 3HAaUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
Onpenenars XJIOPUA-UOHBI B PACTBOPE.
[InaHupoBaTh U OCYLIECTBIISITh

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, MPOBOUTH HAOIOICHHUS,
JIeNaTh BBIBOJIBI 10 pe3yjibTaTaM
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BHUJICOMATEPUAJIOB).

O3HakomIIeHHE ¢ 00pa3aMu XJIOPUI0B
(rajoreHuI0B).

JlabopamopHuwiti onvim:

N3yuenue CBOMCTB COJISIHON KUCIIOTHI.
IIpoBeneHrE KaUECTBEHHBIX PEAKIINI
Ha XJIOPUA-UOHBI.

lIpakxmuueckas paboma

No 2: TTonydeHue ConsiHOM KUCIIOTHI,
M3y4YE€HUE €€ CBOMCTB.

Buruucnenus:

10 YPAaBHEHUAM XUMHUUYECKHUX PEAKLINH,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA TP MPOBEJECHUHN
71a00paTOPHBIX OINBITOB M MPAKTUYECKHUX
paborT.

CrnenoBath mpaBuiiaM O€30MaCHOM
paboThI B TabopaTopun

IIPU UCIIOJIb30BAHUU XUMHUECKOU
MOCY/IbI U 000PYTOBAHMSI.

BricTpanBath pa3BépHyTHIC MICHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nH(popMaIio U3 yueOHHKa U
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
VICII0JIB30BAaTh NU3YUYECHHBIN ITOHATUHHBIN
anmapar Kypca XuMUU

2.2

OO6mas
XapaKTEPUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnst. Cepa
U €€ coeqUHEHUA

OO0mast xapaKTepUCTHKA YJIEMEHTOB
VIA-rpynnel. OcoOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCJICHUSI.

Crtpoenue u puznueckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AnnoTporHbie MOIU(UKAITUN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBHI.
CepoBo10po/I, CTpOCHHE, PU3HUESCKHEC U
XUMHUYECKHE CBOICTBA.

OxcHIbI cephbl KakK MPEICTaBUTEIIN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnoTa, pusznyeckue u
XUMHYECKHEe CBOMCTBA (00IIIHE Kak

OOBACHATDH 00IIHME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 uX COEIUHEHUH C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTepnu3oBath (PU3NUECKUEC U
XAMUYECKUE CBOMCTBA IIPOCTOrO
BEIIECTBA CEPBI U €€ COCTMHEHU I
(cepoBOOPO/Ia, OKCUIOB CEPBI, CEPHOMI
KHCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
NOJIy4EeHMs], IPUMEHEHHE U 3HAUYECHUE

B IIPUPOJIE U KU3HU YETIOBEKA.
Ornpenensats HaTU4YKE CyIb(aT-nuoHOB
B pacTBOpeE.

OOBACHATH CYIIHOCTD HKOJIOTUYECKUX
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MPEJICTABUTEIS KJIACCA KUCIOT U
cnenupuyeckre). XuMUYECKHUE PEAKIUH,
JIe)KAIKME B OCHOBE MTPOMBILIJIEHHOTO
cnoco0a MojJy4yeHus CEpHON KUCIOTHI.
[Tpumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peakius Ha CyIb(haT-uoH.
Haxoxnenue cepbl 1 €€ CoOeTMHEHU N

B IIpUpOJE. XUMUUYECKOE 3arpsA3HEHUE
OKpY>KarOLIEN Cpeabl COEAUHEHUSIMU
cephbl (KUCIOTHBIE 10K/, 3arpsi3HEHNE
BO3IyXa U BOJOEMOB), CITOCOOBI €T0
IpEeAOTBPAILCHUSI.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3laMu Cephl U €€
COEIMHEHUSAMH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmtoienue mporuecca 00yrivBaHus
caxapa noJi J1eMCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.
Jlabopamophvie onvimol.:

N3yueHne XUMHUYECKUX CBOMCTB
pa30aBIeHHOMN CEPHOM KUCIIOTHI.
IIpoBeaeHrE Ka4eCTBEHHOM PEAKIIMU Ha
cynb(dar-uoH 1 HAOIIOICHUE TTPU3HAKA
€€ MPOTEKaAHUA

po6JieM, CBSI3aHHBIX C IepepadOTKOM
COCIUHEHHN CEPBI.

[TnmanupoBath U OCYLIECTBIATH

Ha MPAKTUKE XUMHUECKHE
HKCIEPUMEHTHI, IPOBOAUTH HAOIIOACHHUS,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCIEPUMEHTA.

CrnenoBath mpaBuiiaMm 0€30MacHOM
paboThI B J1abopaTopuu

U UCTIOJIb30BAaHUN XUMUUECKON
nocyzabl 1 000py10BaHUsL.

[Tpon3BoauTh BBIYHCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BHIIOJHEHUH
y4eOHBIX 3a/IaHUI TEKCThI yueOHHUKa,
CIPaBOYHBIEC MaTEPUAITBI
(ITepuonuyeckyro cUCTEMY XUMUYECKUX
sanemenToB /. 1. Menneneena, Tabnuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUM U
coJieil B BOJIe, 3JIEKTPOXUMHUUECKUN psijl
HaNpsHKEHUI METAIIIOB).

Hcnonp30BaTh NpU BBIIOTHEHUH
y4eOHBIX 3a/IaHHUI U B MPOLIECCE
UCCIIEIOBATENBCKON 1€ATEIbHOCTH
HAYYHO-MIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COICPKAHMSI, CIIPABOYHBIC
maTepuaisl, pecypcsl lHTepHeTa

41




®denepanbHas padbouas mporpamma | Xumust. 8—9 kiraccel (0a30BbIN YPOBEHb)

2.3

O6mas
XapaKTepUCTUKA
XUMUYIECKUX
AJIEMEHTOB
VA-rpynnsl.

A3ot, pocdop u ux
COEIMHEHHUS

OO0mast xapaKTepUCTHKA FJIEMEHTOB
VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHUCJICHUS.

A30T, pacrpocTpaHEHUE B IPUPOJIE,
(bu3uYecKue U XUMUIECKHE CBOMCTRA.
Kpyrosoport azora B npupoze.
AMMuak, ero (U3MYECKre U XUMUYECKUE
CBOMCTBA, NOJIyYEHUE U TPUMEHEHHUE.
Conu ammoHust, ux GU3NUECKUE U
XUMUYECKUE CBOICTBA, TPUMEHEHHUE.
KauecTBeHHas peakuysi Ha HOHBI
aMMOHHSI.

A30THas KUCIO0Ta, €€ MOoJyYEeHHUe,
bu3nYecKue U XUMUYECKHE CBOMCTRA
(oOmue Kak mpeAcTaBUTENs Kiacca
KHUCIIOT U CTICTIU(UICCKIE).
Hcnonp30BaHnEe HUTPATOB U COJIEU
aMMOHHSI B KQU€CTBE MUHEPAIIbHBIX
yaoOpeHuil. XUMUYECKOE 3arpsi3HEHHE
OKpY>KaroLIEN Cpeabl COETUHEHUSIMHU
a3oTa (KUCIOTHBIE TI0KIH, 3arPsI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, amroTponHbie MOIUDUKAITTN
dbocdopa, huzndeckre 1 XUMUICCKHE
cBorictBa. Oxcua pocdopa (V) u
dbocdopnas kucnora, GU3NIECKUE U

OOBACHATD 00IIHE 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB JIEMEHTOB
VA-rpynnsel v UX COEIMHEHUN C YYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBath PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u Gocdopa u uX CoeqAMHECHUN
(amMmuaka, coneii aMMOHHUS, a30THOM
KHUCIIOTBI, HUTPATOB, okcuaa gocdopa (V)
u hochopHoit kucnoTel, hochaTon),
CIOCOOBI MX TIOJTYYCHUS, TIPUMCHEHHE U
3HAYEHWE B MMPUPOJIE U )KU3HU YEIIOBEKA.
Omnpenensats HOHBI aMMOHUA U (pocdat-
MOHBI B PacCTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sieM, CBA3aHHBIX C HAXOXKJICHUEM
coeauHEeHU azoTa u docdopa

B OKPYXaIOLIIEN cpelie.

[TnanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
OKCIIEPUMEHTHI, POBOJANTH HAOTIOICHNS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MPU IPOBEJICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiiamMm 0e30macHOM
paboThI B 1abOpaTOpUn
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XUMHYECKUE CBOKCTBA, MOJIYYEHUE.
Hcnons3oBanue ¢pocdaTtoB B KauecTBE
MUHEPAIbHBIX yI00PEHHM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHE ¢ PU3NYECKUMHU
cBoOMcTBamMu a3zota, pocdopa

U UX COeMHEHUN (BO3MOXKHO
MCII0JIb30BaHUE BUICOMATEPUATIOB).
O3zHakomiieHHe ¢ 00pa3liaMH a30THBIX U
dhochopHbIX y100peHUil.

[Toryuenue, coOupanue, pacrio3HaBaHUE
U U3y4YEeHHE CBOMCTB aMMHAaKa.
B3aumopenicTBue KOHLUEHTPUPOBAHHOU
a30THOM KUCJIOTHI C MENIBIO (BO3MOXKHO
UCII0JIb30BAaHUE BUIECOMATEPUATIOB).
Jlabopamophvie onvimol.:

[IpoBeneHNE KaUECTBEHHBIX PeaKUi
Ha MOH aMMOHUA U (ocdaT-uoH, u
U3y4YeHHUE MPU3HAKOB UX IPOTEKAHUSI.
IIpaxmuueckas paboma

Ne 3: TlomyueHne ammMuaxa, u3y4eHue
€ro CBOMCTB.

Buviuucnenua:

10 YPABHEHUSIM XUMUYECKUX PEaKIUi

IIPU UCTIOJIb30BAHUN XUMUYECKON
MOCY/IbI U 000PYTOBAHMSI.
[Tpou3BOUTH BBHIYMCICHUS

110 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh NpyY BHINIOJIHEHUH
y4eOHBIX 3a/1aHUI TEKCThI yueOHHUKa,
CIIPaBOYHbIEC MaTEPHAIIbI
(MepHOIUIECKYIO CUCTEMY XUMHUYECKHIX
snementoB J1. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUM U
coJieil B BOJIe, DTEKTPOXUMHUUECKHUM Psifl
HaIpPsHKEHUN METAILIOB)
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2.4

O6mas
XapaKTEepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUU, U UX
COEIMHEHUS

OO1as xapakTepUCTHUKA SJIEMEHTOB
IVA-rpynnsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUSI.

VYriepoi, aIOTpONHbIE MOAUPUKALIUH,
pacnpocTpaHEeHue B IPUPOJE,
¢duznyeckue 1 XUMHUYECKHE CBOICTBA.
Ancop6uus. Kpyrosopot yriepona

B IIPUPOJE.

Oxcuppl yriepoaa, ux Gpunyeckue u
XMMHUYECKHUE CBOMCTBA, JICCTBUE

Ha KUBbIE OPTAHU3MBbI, ITOJIYUYEHHUE U
IIPUMEHEHHUE. DKOJIOTHYECKUE
po0JIeMbl, CBA3aHHBIE C OKCUJIOM
yraepona (IV), runoresa rmo6ansHOTO
MOTEIJICHUS KJIMMaTa, MapHUKOBBII
adexkr.

VYronpHas KHCIIOTa U €€ COJH, UX
bu3nUecKue U XMMUYECKHe CBOIMCTRA,
MOJIy4YE€HHE U MPUMEHEHHUE.
KauectBenHas peakiusi Ha KapOOHAT-
noHbl. Mcrionbp3oBanue kKapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIILIEHHOCTH H
CEJIbCKOM XO3SIICTBE.
IlepBoHauaNbHBIE TOHSATHUS

00 OpraHUYEeCKHX BEIIeCTBaX KaK

0 COeIMHEHMSIX yriiepoJia (MeTaH, 3TaH,

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOICTB AJIEMEHTOB
IVA-rpynbl ¥ UX COEAUHEHUN C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepuszoBaTh (YU3NIECKUE U
XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIJIEpO/ia U KPEMHHUS U UX COCIUHEHUMN
(OKCHIIOB yTIepo/ia, YroJIbHOU KUCIIOTHI,
KapOOHATOB, OKCHUa KPEMHUSI,
KPEMHUEBOM KUCIIOTHI, CUJIUKATOB),
CIIOCOOBI UX MOJYYEHUSI, IPUMEHEHUE U
3HAYEHHE B IPUPOJIE U )KU3HU YEJIOBEKA.
OOBSACHITH TPUUUHHO-CIICICTBEHHYIO
CBsI3b: CTPOEHHUE BEIlIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMeEpax
COCAMHEHNN YIJIEpOJa U KPEMHHUS.
Onpenensatb kKapOOHAT- U CHITMKAT-UOHBI
B PacTBOpE.

OOBACHITH CYITHOCTh IKOJIOTUUECKUX
npo0JieM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
YIJIEKHCIIOTO I'a3a B OKPYIKAIOIIEH cpee.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEpPaMHU
MPOCTBIX COEAUHEHUM (METaH, 3TaH,
STUJICH, allETUJICH, 3TaHOJI, TJIUILICPUH,
YKCYCHas KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCIMHEHUN yTiaepo/ia u
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ATUJIEH, allETUJIEH, 3TAHOJI, TJIULIEPHUH,
YKCYCHasl KHCJIOTA).

[IpupoaHble ICTOYHUKH YTIIEBOIOPOJIOB
(yrosms, IpUpOAHBIH ra3, HePTh),
POJYKTHI X MepepaboTku (OEH3MH),
WX POJIb B OBITY ¥ IIPOMBIIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXHBIX
BEII[ECTBAX: KUPaX, OeIKax, yriieBojax —
U UX POJIU B KU3HU YEIIOBEKA.
MartepuaibHOE €TMHCTBO OPTaHUYECKUX
Y HEOPTraHUYECKUX COECUHEHUM.
Kpemnuii, ero pusuveckue u
XUMHUYECKUE CBOMCTBA, TOIYYEHUE U
npuMeHeHue. CoeTMHeHUS! KpeMHUS

B ripupojie. OO01re mpeacTaBICHUs

00 okcupe kpemaus (IV) u kpemHuEBOM
KHCJIOTE.

Cunukarsl, IX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, POMBIIIICHHOCTH.
Baxueimme cTpouTeapHbIe MATEPUATIBI:
KepaMuKa, CTEeKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiembl 6e301macHoro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX
MaTepHuaioB B TOBCEAHEBHOMN KU3HU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mogenu KpUCTaIInYeCKUX peETOK

OpTraHUYECKUX BEIIECTB.
OmnuckIBaTh POJb OEIKOB, )KUPOB U
yTIIE€BOJOB B (DYHKIITMOHUPOBAHUH KHBBIX
OpTaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOJIOB, UX POJIb

B OBITY U TPOMBITIUICHHOCTH.

[TpoBOIUTH BEIYHUCIICHUS IO YPABHEHUSM
XUMHUYECKUX PEaAKIIH.

[1nanupoBaTh U OCYIIECTBIISATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, POBOJAUTH HAOTIOICHNS,
JIeaTh BBIBOJIBI 11O pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUHN
71a00paTOPHBIX OIBITOB U MPAKTUYECKHUX
paborT.

CnenoBathb npaBuiiam 0e30MacHoOn
paboThI B 1abopaTopuu

IIPY UCITOJIH30BAaHUN XUMHYECKOM
MOCY/IbI U 000PYI0BAHMUSI.

Mcronb30BaTh IPH BBITTOTHCHUH
y4eOHBIX 3a/IaHUI TEKCThI y4eOHUKa,
CIIPaBOYHBIC MATEPHAITBI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenToB [{. . MenneneeBa, Tabmauiry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHUN U
coJiel B BOJIE, AJIEKTPOXUMUYECKUM PsiJ
HaIpPsHKEHU METaJIOB)

45




®denepanbHas padbouas mporpamma | Xumust. 8—9 kiraccel (0a30BbIN YPOBEHb)

anmasa, rpadurta, QysuiepeHa.
O3HaKOMIIEHHE C MPOIIECCOM aJICOPOLIUU
PacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM
MIPOTUBOTrasa.

O3HakOMJIEHHE C NPOIYyKIHEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuanbl: cCuIMKaTHAs
IPOMBIIIJIEHHOCTB ).

Moenu MOJEKYJT OPraHUYECKUX
BEILECTB.

JlabopamopHuwiti onvim:

[Tonyuyenue, cobnpanue, pacrno3HaBaHUE
Y U3y4YE€HUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHNE KaUYECTBEHHBIX pPEaKIUi

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YUYEHHUE MTPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckue pabomui:

Ne 4. Tlony4yeHune yriekucioro rasa,
W3y4YE€HUE €r0 CBOUCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o teme « BaxkHenIne HeMeTaJUIbl
U UX COCIUHEHUS»

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUUYECKUX pEeaKIni

Hroro no pazneny

25
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Pasznen 3. MeTalsibl 1 X COeAUHEHUSA

3.1

OO01e cBoMcTBa
METAJIIOB

4

OO0mast XxapakTepuCTUKAa XUMUIECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosokenus B Ileprogunyeckon cucreme
XUMUYECKUX JIEMEHTOB

JI.1. MenpaeneeBa u CTpOCHUSI aTOMOB.
Crpoenune MetaiuioB. Merannuyeckas
CBS3b U METAJUINYECKas
KpUCTaJUInYecKas peleTKa.
DIEKTPOXUMHYECKUN Pl HANIPSIKEHUI
MeTaII0B. PU3HYECKUE U XUMUUECKUE
cBoiicTBa MeTtajuioB. OOI1IHE CIIOCOOBI
noy4yeHust metamuioB. [lonstue

0 KOPPO3HH METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CnaBsl (CTaib, 4YyTyH, JIOPATIOMUHUMN,
OpoH32a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ibl METAJIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METAJIJIOB (BO3MOXHO HUCTIOJIB30BaHUE
BUJICOMATEPHUAIIOB).

JlabopamopHvie onvimeoi:
O3zHakomiieHHe ¢ 00pa3liaMi METaJIOB U
CIUTaBOB, UX (PU3UUYECKUMH CBOMCTBAMHU.

PackpsiBaTh cMBICT N3y4aeMbIX NOHATHM
Y TIPUMEHSTh 3TU TTOHSATHUS TP OMMCAHUN
CBOWCTB BEIIECTB U UX IIPEBPALLICHUMN.
OOBICHATH 001IIE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U KX COEUHEHUI C yUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIJIOB,
o0mue GU3NIECKUe U XUMHUCCKHE
CBOMCTBA METAJJIOB.

XapakTepusoBaTh 00111e CLIOCOObI
MOJIYYCHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3alTUTHI METAJJIOB
OT KOPPO3HH.

CrnemoBath nmpaBuiIaM OS30ITaCHOM
paboThI B J1abopaTOpuu Mpu
WCIIOJIb30BAHUY XUMHYECKOU TTOCY Bl U
000py10BaHUS.

[Tpou3BOAUTH BHIYUCITCHUS

10 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB CONECPKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape UJIU TPYIIIeE.

Hcrnonb30BaTh Npu BHITIOJIHEHUN
y4eOHBIX 33JIaHUl TEKCTHI YUeOHUKA,
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Buviuucnenus:

110 YPAaBHEHUAM XUMUUYECKUX PEAKIIHH,
€CJIM OJVIH U3 PEAr€HTOB COAECPKUT
pUMECH

CIIPaBOYHBIC MATEPHAITBI
(ITeprogndeckyro CUCTEMY XUMHUYECKHUX
anemenToB [[. 1. Menneneesa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUN U
CoJIeH B BOJIC, DJICKTPOXUMUUYECKHAM PSITY
HaIpsHKEHUI METAIIIIOB)

3.2

Baxueiiune
METAJUIBI U X
COEIUHEHUSI

16

[I{eno4Hble METAJIbL: HOJI0XKEHUE

B [leproanueckon cucrteMe XUMHUYECKUX
anemenToB J[.11. Menzaeneesa, crpoeHue
MX aTOMOB, HAX0XJICHUE B PUPO/JIE.
duznyeckue 1 XMMHUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUJIBI
Y TUJIPOKCHUIBI HATPUS U KaJIUsl.
[IpumeHeHune NETOYHBIX METAIIIOB U UX
COCJIMHCHUM.

[IlerouHO3EeMENBbHBIE METAJLJIBI MAarHUM 1
KaJbLIMK: MoJIo)keHue B [lepuoguueckoit
CHUCTEME XMMHUUCCKHUX DJIEMECHTOB

J.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaXOXJeHUE B npupojie. Puznueckue u
XUMHYECKHNE CBOMCTBA MarHus 1
Kanblysa. BaxHenume coeuHeHus
KaJblus (OKCUJI, TUIPOKCHU, COJIN).
JKécTKoCcTh BOJBI M CITOCOOKBI €€
yCTpaHECHUS.

ANIOMUHHA: TIOJIOKEHUE

B [leproinueckoil CUCTEME XUMUYECKUX

OOBACHATH O0IIHE 3aKOHOMEPHOCTH

B I3MCHEHUM CBOMCTB 3JICMEHTOB-
METaJIOB ¥ MX COCTMHCHHUH B TPYIIIax

C YYETOM CTPOCHUS UX aTOMOB.
XapakTepusoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB ¥ UX COCIMHCHUN (OKCHJIOB,
THUAPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJTY4YCHHUS, MPUMCHECHHE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YEIOBEKA.
YcraHaBauBaTh NPUIHMHHO-
CIICICTBCHHYIO CBSI3b: CTPOCHHUE
BEIllECTBAa — CBOMCTBA — MPUMEHEHHUE —
Ha TIPUMEpax U3y4aeMbIX BEIICCTB.
Pacrmio3HaBaTh ¢ IOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHbI METAJUIOB: MarHus,
KaJIBIIHS, A TFOMUHMS, [TUHKA, xkeme3a (1)
u xenesa (III), menu (11).

Jloxa3wsiBaTh aM(pOTEPHBIA XapaKTep
OKCHUJIOB M TUAPOKCHJIOB ATFOMUHUS 1
[MHKA.
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anemeHToB J[.11. MenneneeBa, ctpoeHne
aToMa, HaXO0XKJICHUE B IPUPO/IE.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
aTIOMUHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa U TUAPOKCHUIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoanyeckoit
CHUCTEME XUMHYECKUX 3JIEMEHTOB

JI.1. MenpaeneeBa, CTpOE€HHUE aTOMa,
HaxoXjieHue B npupojae. dusnueckue u
XUMHYECKHE CBOMCTBA xene3a. OKCUbl,
rUpoKCcHUabl U cou xkenesa (II) u sxenesza
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHHE.
Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbITUSL U HATPHUS C BOJION (BO3MOYKHO
HCIIOJI30BaHUE BUJIEOMATEPUAIIOB).
OxkpaimBaHue JIaMEHU HOHAMH HATpUsl,
KaJIUSl ¥ KallblKsl (BO3MOYKHO
MCIIOJIb30BaHUE BUIEOMATEPHUATIOB)
HccaenoBanue cBOMCTB KECTKOM BOJBI.
IIponiecc ropenHus xesne3a B KUCIOPOE
(BO3MOXKHO HCITOJIb30BAHHUE
BUJICOMATEPUAJIOB).

JlabopamopHhvie onvimoi:

IIpoBenaeHUE KauyeCTBEHHBIX PEAKIIMI
Ha MOHBI (MarHus, KaJbIus, aTIOMUHUS,

[InanupoBaTh U OCYLIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
DKCIIEPUMEHTA IIPU POBEJCHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnepnoBath mpaBuiiam 0e30MacHON
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUN XUMHYECKOU
NOCY/IbI U 000PYI0OBAHMUS.

[Ipou3BOANTH BBIYUCIECHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyImIe.

BricTpauBath pa3BEpHYyThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha nH(opMaIuio U3 yueOHHKa U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICIIOJIB30BATh U3YUYECHHBIN OHATUMHBIN
anmnapar Kypca XuMuu
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uuHka, xenesa (II) u xenesa (I111), meau
(IT), onucanue MpU3HAKOB UX
MPOTEKAHMUSI.

UccnenoBanrie aMmpoTepHBIX CBONCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHUIA
[[MHKA.

IIpakmuueckue pabomuvi:

Ne 6. XKécTkocTh BOABI 1 METOEI €€
yCTpaHEHHS.

Ne 7. Pemenune skciepuMEHTAIIBHBIX
3a/1a4 1o Teme «BakHelre MeTauibl 1
UX COCIUHEHUS».

Buruucnenus:

M0 YpPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OIH U3 PEareHTOB JIaH B U30BITKE
WJTU COACPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJa MPOYKTa
peakiuu

Nroro no pasgeny 20

Paznen 4. XumMus u okpykamumas cpeaa

4.1 | Xumus u 3
OKpYy>Karolas cpeja

BemectBa n Mmatepuansl B IOBCETHEBHOU
YKHA3HU 4YelloBeka. besonacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX
peakuuii B ObITy. [lepBas momoiup rnpu
XUMHYECKUX 0KOTaX U OTPABJICHUSAX.
XHUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEN
cpelbl (IIpeaesbHas oIy CTUMAast

XapaKkTepu30oBaTh POJib XUMUU

B Pa3JIMUHbBIX chepax AesTeTbHOCTH
JIFO/ICH, OCHOBHBIE BEIIECTBA U
MaTepualbl, MIPUMEHSIEMbIE B KU3HU
COBPEMEHHOT0 YEJIOBEKa.

OOBACHATH ycI0BUs O€30MaCHOTO
MCII0JIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIICHTpAIMs BeleCTB. Posb xumun

B PEIICHUHU YKOJIOTHYECKUX MTPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenune oOpa3iioB MaTepraioB
(cTekJ10, CIJIaBbl METAJLIIOB, TIOJIUMEPHBIE
MaTepHuabl)

peakiuuii B ObITY.

AHaIN3UPOBATh U KPUTUYECKU
OIICHUBATh WH(OPMAITUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJILCKOT0 X035IMCTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKPYXKaroUEen Cpeibl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOILb

[P XUMHYECKUX 0KOTaX U OTPABIICHUSX.
[IpuHuMaTh yyacte B 00CYKIESHUU
po0JIeM XUMHYECKON 1 AKOJIOTHIECCKOM
HaIPABJICHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO MO3UIIHUIO M0 MpobiieMe U
IpeyaraTb BO3MOXKHBIE IIyTH €€
pelLeHus

Wroro no pazaeny: 3
PeszepBHOE Bpems 3
OBULIEE YMCJIO YACOB 68
[10 ITPOI'PAMME
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