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denepanbHas padoyas mporpamma 1o ydeOHomy mpeamery «Xumus» (0a30BbIid
ypoBeHb) (mpemMeTHas o0iacTh «ECTeCTBEHHO-HAYYHBIC IPEIMETHI») BKJIIOYACT
MOSICHUTENIBHYIO 3aITUCKY, COIepKaHNEe 00ydeHUS, TNIAHUPYEMBIE PE3YIbTaThl OCBOCHHSI
MPOrpaMMBbl [0 XUMHUH, TEMATHUECKOE MJIAHUPOBAHUE.

[TosicHuTenbHas 3amucKka OTpaxkaeT OoOIIMe [EeMd W 3aJauyd M3Y4eHUs XHUMWH,
XapaKTePUCTUKY TCUXOJOTHYECKUX TMPEANOCHIIOK K €€ HM3Y4eHHIO OOy4alolUMMUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakKe MOJIXOJbl K OTOOpY coaep KaHWs,
K OIPEICTICHUIO TIAHUPYEMBIX PE3YIhbTaTOB.

Conepxanue OOy4eHHUSI PACKPBIBAET COJEpPXKATEIbHbIC JIMHUU, KOTOpPBIE
MpenararoTcs sl 00s3aTEIbHOTO0 U3YYCHHS B KaXJIOM KJacce Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHusl.

[Inanupyembie pe3ylbTaTbl OCBOCHHUS MPOTPaAaMMbl 1O XUMHUU BKIIOYAIOT
JUYHOCTHBIC, METANpEAMETHBIC PE3yJIbTaThl 3a BECh IEpHOj OOYyYCHHsI Ha YpPOBHE
OCHOBHOT'O O0IIEr0o 0oOpa30BaHUs, a TAKXKE MPEIMETHBIE JOCTKEHHUS O00YJaromerocs
3a KaXXJIbIi TOJ] O0y4eHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHHU Ha YpPOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHUsl COCTaBJIECHA
Ha OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTesibHON
IporpaMMbl OCHOBHOro oOmiero oOpaszoBanusi, npenacraBieHHbx B PI'OC OOO,
a TakKe Ha OCHOBe (enepasbHOM pabodeil mporpaMMbl BOCHHUTaHUS M C YYETOM
KOHLEMUMUNA MpenojaBaHusl y4dyeOHoro mpeamera «XuMHs» B 00pa3oBaTelbHBIX
oprann3anusax Poccuiickoit @enepannu.

[IporpamMmMa mo xumMuu pazpaboTaHa C LIEJIbIO OKa3aHUs METOAUYECKONW MOMOIIU
YUUTEIIO B CO3/JaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma mo xumuu JaéT NpeCTaBICHUE O ENAX, 00IIel cTpaTeruu o0y4deHus,
BOCIIUTAHUS W  pa3BUTUs  OOYy4aloOLUXCS CpeACTBaMU  y4eOHOTro  MpeaMerTa,
yCTaHaBIMBAaeT  00s3aTelbHOE  MPEAMETHOE  COJACpXKaHHe,  IpeaycMaTpUBacT
pacnpeieseHue ero o KjiaccaMm U CTPYKTYPUPOBAHME I10 pasjesiaM U TeEMaM MpOrpaMM bl
0 XUMHUH, ONpeHeisieT KOJUYECTBEHHbIE M KAYECTBEHHBIE  XapaKTEPUCTHUKU
COJEP)KaHUs, PEKOMEHAYEMYIO IIOCJIEAOBATEIbHOCTh HW3YyYEHHUS XHMHH C Y4ETOM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEHW OOydaroluxcs, OINpeaesieT BO3MOXKHOCTU MpeaMeTa
JUIsl peanu3aiiid TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YpPOBHE OCHOBHOTIO OOHIEro o00pa3oBaHUs, a Takxke TpeOOBaHUMN
K pe3yibTaraM OOy4YeHHs XUMHUU Ha YpOBHE IIeJield M3y4deHUsl MpeAMeTa U OCHOBHBIX
BUJIOB y4EOHO-TI03HABATEILHON AESATENBHOCTH 00YYarOUIerocss Mo OCBOEHUIO y4eOHOTO
COJIEpKAHUA.
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3HaHWE XWMHH CIY)KAT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PCHUS
00yJaroIIerocsi, ero MpeACTaBICHUA O MaTEPHATLHOM E€AWHCTBE MHUPA, BAKHYIO POJIb
UrpaoT (GopMUpyemMble XUMHUEH MPEICTAaBICHUS O B3aUMONPEBPAIICHHUIX DHEPTUU
1 00 DSBOJIOIMU BEIIECTB B NPHUPOAC, O IMYTAX PEIICHHS TIJIO0AIBHBIX MPOOJIeM
YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA — CBIPHEBOM, HHEPreTUYECKOM, IMHILEBOM
1 DKOJIOTUYECKOM 6€301acHOCTH, TPoOJIeM 3paBOOXPaHEHHUS.

N3ydyenune xumun:

CIIOCOOCTBYET peall3allid BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJIbTYPbI TUYHOCTH, €€ o011el U (PyHKITMOHATHHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHE MBIIIJICHUS W TBOPUYECKHUX CIIOCOOHOCTEH
OOy4Jaroluxcs, HABBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOM  JeATENIbHOCTH,
OKCTIICPUMEHTAIBHBIX M MCCIENOBATCIbCKMX  YMEHUM,  HEOOXOJMMBIX  Kak
B MTOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHON NEATEIHLHOCTH;

3HAKOMHUT CO CIIEM(PUKON HAYIHOTO MBIIIJICHHUS, 3aKJIa/IbIBACT OCHOBBI I[€JIOCTHOTO
B3[VISIIa HA €IWHCTBO TMPUPOALI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM 3TAlOM
B (h)OPMHUPOBAHMUU €CTECTBEHHOHAYYHON TPAaMOTHOCTH 00 y4arOlUXCs;

crocobcTByeT OPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -HAYYHBIM
3HaHMSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTMYECKOE 0Opa3oBaHHE
00 yJaroIuxcsl.

JlaHHbIe HampaBjJeHUST B OOyYeHMH XHUMHH OOCCIEUYMBAIOTCS CHEIU(UKOM
coJiepKaHus y4eOHOT'0 IIpeaAMETa, KOTOPBIN SBISICTCS MEAaroruaecky aaalTHPOBAHHBIM
oTpakeHHeM 0a30BOI HAYKHU XMMHH Ha ONPEIeIEHHOM dTare e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI II€PBOHAYAJIBHBIX IOHSATHM XHUMHH, OCHOB
HEOPraHWYECKOM XWUMHUHU W HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATUNA OPraHUYECKOU
XHMHUHU.

CrpykTypa coaep)aHusi MpOrpaMMbl O XUMHUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO MoAXoAa K €€ nzydeHuro. CouepkaHue CKIaabIBACTCS U3 CUCTEMBI TOHATHI
0 XMMHUYECKOM JJIEMEHTE M BEUIECTBE U CHUCTEMBbI MOHATHUH O XUMHUYECKOW PEAKIIHH.
O06e 5T cHUCTEeMBl CTPYKTYPHO OpPTaHW30BaHbI IO MPHHIUIY TOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOI'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

YUYE€HUS O CTPOCHUM aTOMAa U XUMUYECKOH CBSI3H;

MpeCTaBICHUN 00 PIEKTPOIUTHICCKON TUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS pACCMATPUBAIOTCA HA OCHOBE SMITUPUYECKH TTOJTYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS K JPYroMY,
BBITIONHSAS (PYHKIIUM OOBSICHEHUS W TPOTHO3UPOBAHHS CBOMCTB, CTPOCHUSA W
BO3MO>KHOCTEW MPAKTUYECKOr0 MPUMEHEHHUS U MOJYYCHHUS U3y4aeMbIX BEIIECTB.
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OcBoeHue MporpaMMbl MO XUMHUU CTIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUS
O XMMHWYECKOW COCTABILAIOLICH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOU
MPUPO/IbI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HAHHUS B HAYKE.
N3ydeHue XUMUU MPOUCXOIUT C TPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX y4eOHbIX
npeamMeToB. «OkpyxKaromuil Mup», «buomorus. 5—7 knacce» u «Du3nKa. 7 KjIaccy.

[Ipu m3yyeHUM XUMHUH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNA OCHOB XMMHYECKOM
HAayKd Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKON NesITeNTbHOCTH
YelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3amada ydeOHOTO
peiIMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMHUYECKMX 3HAHUUH — Ba)KHEUIIUX
(GbakToB, TOHATHI, 3aKOHOB W TEOPETUYECKUX IMOJIOKEHUH, TOCTYIMHBIX O0000IeHUN
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3blKka HAYKH, B MPUOOIIEHHH K HAyYHBIM METOAAM
MO3HAHUS TPU M3IYYEHUU BEIIECTB M XHUMHUYECKUX peakiuil, B (POPMUPOBAHUU
Y pa3BUTHM IIO3HABATEJIbHBIX YMEHHM W MX NPUMEHEHUH B y4eOHO-TIO3HABaTEIbHOU
U y4eOHO-HCCIIEOBATEIbCKON  JEATENbHOCTH, OCBOEHUM IMpaBui 0OE30MacHOro
oOpalIeHysl ¢ BEUIECTBAMU B IOBCEIHEBHOM KU3HHU.

[Ipy wm3y4yeHMM XUMUK Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUsA BaXHOE
3HaYEHUE NPUOOpPENM TaKUE LIETH, KaK:

(dopMupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM
K €caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY NPHUHATHIO PEIICHUH,
CHOCOOHOW aanTUPOBATHCS K OBICTPO MEHSAIOIIKUMCS YCIOBUAM KU3HH;

HaIIPaBJICHHOCTh OOYYEHMs] Ha CHCTEMAaTHYECKOE NpHUOOIIeHHE OOydYaroluxcs
K CaMOCTOSITEJIbHOM MO3HABATEIbHOW AESATENbHOCTH, HAYYHBIM METOJAaM IO3HAHUA,
(hOpPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CITOCOOHOCTEH K XUMHH;

oOecrieueHne yCIOBUM, CIOCOOCTBYIOMMUX MPUOOPETEHNUIO 00YyJaIOIMUMUCS OIbITa
pa3sHOOOpa3HON N1eATENbHOCTH, IO3HAHUS M CAaMOIO3HAHMS, KIIIOUEBBIX HaBBIKOB
(KJTFOYEBBIX KOMITETEHIIN ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHUE JIJISl PA3IMYHbBIX BUJIOB
NEeATEIbHOCTH;

dbopmupoBaHue oOmel (HyHKIIMOHATBHON M €CTECTBEHHO-HAYyYHOW TpaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBICHITH U OLICHUBATD SIBJIICHUS] OKPYKAIOILIEr0 MUPA, UCTIOIb3YA
3HAHUS W ONBIT, MOJYYEHHbIE MPU H3YUCHUU XUMUHU, TPUMEHSATh UX TPHU PEIICHUU
npo0JieM B OBCEIHEBHOM KU3HU U TPYIOBOU JIEATEIILHOCTH;

dbopMupoBaHuE Yy O0O0y4alOUXCs TyMaHUCTHYECKUX OTHOLICHWH, MOHUMaHUS
HEHHOCTH XUMHUYECKUX 3HAHUW Ui BBIPAOOTKH SKOJOTMYECKH I€IecO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JEATEIBHOCTU B LEJIAX COXPAHEHHs] CBOETO 3/10pPOBbS U
OKpYXKaroller IMPUPOIHON CPEBI;

pa3BUTHE MOTUBallMM K OOYYEHHIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX [IEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIs M HAMIPABIECHHOCTH JajbHENIIEero o0 ydeHusl.

OO6miee 9YucCao0 4YacoB, PEKOMEHIOBAHHBIX IJisi M3ydeHHsT XuMuu, — 136 yacos:
B 8 Kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 vacoB (2 vaca B HEJIEIIO).
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JIJis KaXxa0ro Kiacca MpeyCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOKET
OBITH MCITOJIF30BAHO Y4aCTHUKAMHU 00pa30BaTEILHOTO MPoIlecca B MEJsTX (OPMUPOBAHHUS
BapHATUBHOM COCTABJISIIONICH COAEpKaHUsI KOHKPETHOM paboueit mporpamMmel. [Ipu aTom
oOsi3arenbHass (MHBapuUaHTHAsl) 4YacTh COJCp)KaHUA TMPEAMETa, YCTaHOBJIEHHAs
npuUMEpHOH paboyeil mporpaMMoii, U BpeMs, OTBOJAMMOE Ha €€ U3ydeHUE, JOKHBI ObITh
COXPaHEHBI MTOJHOCTBIO.
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COJAEP KAHUE OBYUYEHUA

8 KJIACC

IlepBoHauaIbHbIE XMMUYECKHE IOHATHSA

[Ipenmer xumun. Ponp XUMuuM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BelecTBa. dusznyeckue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsiHME BellecTB. [loHaTue
O METoJax IO3HaHWs B XUMHUHU. YucThie BemiecTBa U cMmecd. CrocoObl paszjeieHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE DJIEMEHThI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
[IpocThie U ClIOkKHBIE BeIECTBa. ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumudeckas (opmyna. BajgeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocHTeNnbHass aToMHas Macca. OTHocHTeNIbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KomuecTtro BemecTBa. Mosnb. Momsipaast Mmacca. B3anMoCBsi3b KOJIMYECTBA, MACCHI
W 4YHClIa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacu€rel 1o QopmyliaM XUMHYECKUX
COEJIMHEHUI.

DU3NYECKUE U XUMUYECKHUE SABICHUA. XUMUYECKas peakius U €€ mpu3HaKku. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XUMHUUYecKue ypaBHeHHUs. Kmaccubukanys XUMHUYECKUX
peakiuii (coequHEHuUs, pa3I0KEHuUs, 3aMEIIEHUs, OOMEHa).

Xumuueckuil 9Kcnepumenm:

3HAKOMCTBO C XHUMHYECKOH IIOCY/IOH, MpaBUJIaMHd pabdOTHl B JlabopaTopuu H
npuéMamu oOpaleHuss ¢ Ja0opaTOpHBIM OO0OpPYJOBAaHUEM, HM3YYEHUE U OMHUCAHUE
(bU3UIECKUX CBOKMCTB 00PA3I[0B HEOPTaHMYCCKUX BEIIECTB, HAOJIOACHUE (HU3UISCKHUX
(TutaBNeHUE BOCKA, TassHUE JIbJA, PAaCTHPAHKUE caxapa B CTYINKE, KUTICHUE ¥ KOHICHCAIIHS
BOJbI) M XUMHUYECKUX (TOpEHHE CBEYM, NPOKAIMBAHHE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBHE MeJNla C KHCIIOTOW) SIBJICHWN, HAONIOJCHUE W OIMHCAHHE MPU3HAKOB
NPOTEKAHUSI XUMHUYECKUX peakiuii (pasioxeHWe caxapa, B3aUMOJICHCTBUE CEPHOM
KHCJIOTBI C XJIOpHIoM Oapusi, pasioxkenue ruapokcuaa meau (Il) mpu HarpeBanuw,
B3aMMojIelicTBHE kesie3a ¢ pactBopoM coy meau (Il), uzyuenue crmocoboB pasueicHus
cMecel (¢ TOMONIBI0 MarHuTa, (UIBTPOBAaHWE, BHIIAPUBAHKWE, JTUCTUJUISIIHS,
xpomatorpadusi), MPOBEJACHUE OYUCTKA TOBAPECHHON COM, HAOIIOJIEHWE U OIHCAaHWE
pE3yNBTaTOB TIPOBEICHUS OIBITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl,
CO3JIaHKEe MOJICIICH MOJIEKYIT (IIaPOCTEPIKHEBBIX).

Baxnelllnune npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Boznyxa. Kucinopoa — 351eMeHT 1 IpOCTOE BEIMIECTBO.
HaxoxmeHue Kuciiopoja B MpUpoae, PU3MUECKUE U XUMUYCCKHE CBOMCTBA (peakiuu
ropeausi). Oxcuael. I[lpumenenune kucinopoga. CrnocoObl TMOMy4EHHUS KHUCIOPOIa
B Jaboparopuu M mOpombinuieHHOCTU. KpyroBopor kuciopoga B mpupoae. O30H —
aJIOTponHasi MOAUUKaILUs KUCIOPOa.
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TernoBoit >PPeKT XUMUYECKON peakiuu, TEPMOXMMHUYECKHE YPaBHEHHMS, IK30-
U DHJIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO31yXa,
yCHUJIEHHE MTAapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpoctoe BemiecTBO. HaxoxkzaeHue BoAopoAa B IPUPO/IE,
bu3nUecKrue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrocoObl noaydeHusi. Kuciorsl u
COJIH.

Mosnsipablit 00bEM ra30B. Pacy€Tsl Mo XMMHUUECKUM YpaBHEHUSIM.

dusnueckre CBOMCTBa BOAbI. Boma kak pactBopurenb. PactBopbl. HacklleHHbIE 1
HEHACBHIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTh BEMIECTB B BoJe. MaccoBas J0Ji BEIIECTBA
B pacTBOpe. XUMHUYECKUE CcBOWCTBA BOAbL. OcHOBaHMSA. Poilb pacTBOpPOB B MpUPOJAE U
B )KM3HH 4eJI0BeKa. KpyroBopoT BOJIbI B IpUpoOJIE. 3arps3sHEHNE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA IMPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenuneHuid. Oxkcuabl.  Kiaccudukarus
OKCHJIOB! coJieoOpasyroiue (ocHOBHBIE, KUCJIOTHBIE, am(oTepHbIE) u
HecoseoOpasyromue. HoMmenknarypa okcusoB. Pu3nUecKue U XUMUYECKHE CBOMCTBA
okcHI0B. [lonmyyeHnue okCuaoB.

OcHoBanus. Knaccudukaiys OCHOBaHUH: MIETOUYM U HEPACTBOPHUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. ®PuU3NUECKHME W XUMHYECKHME CBOMCTBA OCHOBAHMWM.
[TosryyeHne OCHOBAHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. Pusznueckue u
XAMHUYECKUE CBOMCTBA KUCJIOT. Pan aktuBHOCcTH MetayuioB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Howmenknatypa cosedl. ®duznueckue M XHUMUYECKHE CBOICTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBsI3b MEXK/y KJlaCCaMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuil sxchepumenm:

KAUECTBEHHOE OMNPEIECICHUE COMAEpKaHUS KHUCIOpoAa B BO3AYyXE, IOJIyUYCHHE,
coOMpaHue, pacro3HaBaHUE€ U  HM3YUYCHHE CBOWMCTB  KHUCIOpOJAa, HaOJOJECHUE
B3aUMOJICHCTBUSI BEIIECTB C KHCJIOPOJOM M YCJIOBHS BO3HMKHOBEHHS U MPEKpaICHUs
ropenusi (mokapa), O3HAKOMJICHHE C 0OpasllaMM OKCHIOB W OINKCAaHHE WX CBOMCTB,
MoJIyYeHHe, COOMpaHHWe, pacro3HaBaHHWE W M3YYCHHE CBOWCTB BOJOpojaa (TOpeHHE),
B3auMozeiictere Bogopoga ¢ okcumoMm Memu  (II)  (Bo3MOHO mcmoab30BaHHE
BHJICOMATEPHAIIOB), HAOIIOCHNE 00PA3IIOB BEIIECTB KOJMYSCTBOM 1 MOJIb, HCCIICTOBAHUE
OCOOEHHOCTEM PacTBOPEHMS BEIISCTB C PA3JIMUYHON PACTBOPUMOCTBIO, TPHUTOTOBJICHUE
PacTBOPOB C OIPEICIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA, B3aUMOICCTBUE
BOIBI ¢ MeTaulamMu  (HaTpueM ©  KaubimeM)  (BO3MOXKHO — KCIIOJIb30BAaHUE
BUICOMATEPUAIIOB), HCCJIEIOBAaHHE OOpA3OB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIOCHNE U3MEHEHHSI OKPACKU MHIUKATOPOB B PACTBOPAX KHUCIIOT M IIETI0UEH,
u3ydenue B3ammojercTBus okcuaa meau (Il) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT
C METaUlaMH, pEeaKkund HEeUTpalu3aluy, NOJIy4EHUE HEPACTBOPUMBIX OCHOBAHWH,
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BBITECHEHHE OJIHOTO METaJlIa APYIMM M3 PacTBOpa COJIM, PELICHNE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme Ki1acchl HEOPraHNYECKUX COCTMHEHNN.

IMepuonuyecknii 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX 3JJIEMEHTOB
.. MenageneeBa. CtpoeHue aToMoB. XHUMHYECKass CBSI3b. OKHMCINTEJIBHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMHU

[lepBbie MOMBITKU KIacCUPUKAUUA XUMHYECKUX 3JIeMEHTOB. [loHATHE O Trpymmax
CXOJ/IHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIETO0YHO3EMEIbHbBIE METAJUIbI, TAJIOT€HbI, HHEPTHHIC
rasbl). DIEMEHTBI, KOTOphIe 00pa3ytoT aM(OTEPHBIC OKCH/IBI U TUAPOKCH/IBL.

[lepuognuecknii 3akoH. Ileproanyeckas cucTeMa XHUMHUYECKHX DJIEMEHTOB
J.. MenneneeBa. KopoTkonepuoanas u anuuHHoneproaHas ¢opmbl [lepuonnyeckoit
cucTeMbl xuMuueckux 35eMeHToB /.M. Menneneesa. llepuons! u rpynnsl. duznueckuit
CMBICJI IIOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB atoMHbIX snep. M3oromsl. OnektpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbiX 20 XuMUUecKux 37eMeHTOB llepuomnueckoit
cucreMbl JI.MI. MenneneeBa. XapakTepucTuKa XHMHYECKOIO DJJIEMEHTa II0 €ro
nonoxxeHuto B [lepuoanueckoii cucreme J1.11. Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHMsS paguyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKWCTB IO IPYIIIaM U IIEPUOJAM.

3nauenue llepmommueckoro 3akoHa u Ilepuoguueckod CHCTEMBI XHUMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHS HayKU U ITpakTuku. [{.11. MeHneneeB — yd€HbIN U TPAKIAHUH.

Xumuueckass  cBsi3b. KoBasieHTHass (MoOJsipHass W HEMOJIApHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUUYECKUX JJIEMEHTOB. MlOHHas CBA3b.

Crenenp okucieHusd. OKUCIUTEIBHOBOCCTAHOBUTENBHbIE peakuuu. llpomecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil sxchepumenm:

u3ydeHne oOpaslloB BEIICCTB METAIIOB W HEMETAUIOB, B3aUMOCHCTBHE
TUJIPOKCHIA IIMHKA C pacTBOpaMHU KHUCJIOT U IIEJI0Yei, TMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (rOpeHHe,
PEaKIMU Pa3I0KEHHUsI, COCTMHEHHUS ).

Meoicnpeomemuule cés3u

Peanuzanus MeXNpeAMETHBIX CBSI3€M NpW M3Y4eHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MTOHSATUM, TaK
Y TIOHSTUH, SBJISIOMIMXCS CUCTEMHBIMHM IS OTJEJBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTI'O LIUKJIA.

OO6mue ecTeCTBEeHHOHAYUHbBIC TMOHATHS: HAY4YHbIA (aKT, TUIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KJIacCupUKalus, TEPUOJUYHOCTh, HAOMIOJACHUE, HKCIEPUMEHT,
MO/JIEJIMPOBAHUE, U3MEPEHHE, MOJEND, SBJICHUE.

du3uKa: MaTtepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWJ, HU30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JJCKTPUYECKUN 3apsjl, BEIIECTBO, TeEJIO, OOBEM,
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arperaTHoOe¢ COCTOSIHAE BEIECTBA, Ta3, (U3NYCCKHE BEIMYHMHBI, AMHUIBI U3MECPCHHUS,
KOCMOC, TUTaHEeTHI, 3BE31161, CoHIIE.

buonorus: hoTocunTes, nprxanue, ouocdepa.

['eorpadms: aTtmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
WCKOIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peakus

[lepuonnuecknit  3akoH. Ilepmonuueckas cucTeEMa XHUMHYECKHX JJIEMEHTOB
.. MengeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XAMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPHUOJIOB, KAUIMS, KaJIbIHUSA U UX COCIAUHCHUU
B COOTBETCTBUH C MOJOKEHUEM 3JIEMEHTOB B [leproanieckoil cucTeMe U CTPOEHHUEM UX
aTOMOB.

CtpoeHue BemecTBa: BUbl XUMUYECKOUN CBSI3HU. THUIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOW PpEMIETKA H BHUIA
XUMHYECKOU CBS3H.

Kinaccubukamus © HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYCCKUE
CBOICTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHECHUH,
TEHETUYECKAS CBSI3b HEOPTAaHWYECKUX BEIIECTB.

Kimaccubukamus  XUMUYECKHMX  pEakIUd 1O  pa3IMYHBIM  IPU3HAKaAM
(mo 9mciy M COCTaBY YYacTBYIONIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy,
M0 M3MEHEHUIO CTENEHEHW OKMUCIICHUS XUMHUYECKHX DJEMEHTOB, MO OOpaTUMOCTH,
10 YYacTHIO Karajam3aTopa). JK30- U IHAOTCPMHUUYCCKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHEHUS.

[Tonsitue o ckopocT xuMuueckond peakiuu. I[lonstue o0 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHMUYECKUX peakiusx. [loHsATHE O TOMOTeHHBIX U TE€TEPOTCHHBIX
peakuusax. Ilonsatue o kartammze. [loHATHE O XMMHYECKOM  pPaBHOBECHH.
DaKTOpHbI, BIUAIONIME HA CKOPOCTh XMMHYECKON PEAKIUU U TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC peakuuu, 3JIEKTPOHHBIN Oamanc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBLHON peakiuu. COCTaBICHUE YPABHEHHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIMI C MCIOJIb30BAHUEM METOa JICKTPOHHOTO OasiaHca.

Teopusi 3JIEKTPOIUTUUECKON NUCCOIMALIMU. JEKTPOJUTHI M HEIJIEKTPOJIUTHI.
Katnonsl, aHuOHBbI. MeEXaHU3M AUCCOLMAIIMK BEIIECTB C PA3JIUYHBIMH BHUJAMHU
xuMuueckoit cBs3u. CreneHs auccoruanuu. CUIbHBIC U CIIA0bIE SJIEKTPOTUTHI.

Peakuiun moHHOTO OOMEHA. YCIIOBUS NPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHUS peakiuid. CBONCTBA KUCIOT, OCHOBAHUN U
cojie B CBETE MPEJCTaBJICHUN 00 3JEKTPOIMTHYECKON aucconuaruu. KadecTBeHHbIE
peakuuu Ha MOHBL. [loHATHE O THAPOIU3E CONEN.
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Xumuyeckuil 9KCnepumMeHnm:

O3HAKOMJICHHE C MOJEIISIMM KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIIECTB — METAJUIOB U HEMeTaioB (Tpadura u anMasa), CIOXKHBIX BEHIECTB (XJIopuaa
HATpHsl), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEaKIMKU OT BO3JIECUCTBUS
pa3nuYHBIX (PAKTOPOB, HCCIENOBAHUE AJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
nporiecca JUCCONUAIMH KUCIIOT, MIeNIoueil U cojield (BO3MOXKHO HCIIONIb30BAaHHUE BHIICO
MaTEepPHaJIOB), IPOBEICHUE OIBITOB, HJUTFOCTPUPYIONIUX MPU3HAKH MTPOTCKAHUS PEaKIIHi
MOHHOTO 0OMeHa (00pa3oBaHUE OcajKa, BhIIEICHUE Ta3a, 00pa30BaHKUE BObI), OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pPEaKIMil (ropeHue,
peakiuu pasiiOKEeHUs, COCAUMHEHUS), paclo3HABAHME HEOPraHMYECKUX BEIECTB
C MOMOIIbIO KAYE€CTBEHHBIX PEAKLIMI HA NOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl 1 MX COeIUHEHUSA

OO6mas xapakTepucTrka rajoreHoB. OCoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE
cTeneHu okuciieHus. CTpoeHue U PU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XuUMUYECKUE CBOMCTBA Ha TnpuMepe xyopa (B3auMOJEHCTBHE C MeTallulaMu,
HeMeTalIaMH, Iiesodamu). Xiaopooaopos. CossiHas KHCIOTa, XUMHUYECKHE CBOMCTBA,
noJydyeHue, npuMmeHeHue. JleiicTBre Xjiopa U XJIOPOBOJOPOIAa HAa OPraHU3M YeJIOBEKa.
Baxxneimme XJIOpUabl U UX HaXO0KJICHUE B IPUPO/IE.

OO01as xapakrepuctuka 35eMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu oOkuciaeHus. CTpoeHue W (PuU3MYEcKUe CBOWCTBA MPOCTHIX
BEUIECTB — KHCIOPOJAa U Cepbl. AJUIOTPOIHBIE MOAU(UKALMU KHUCIOpPOJa U CEpBHl.
Xumuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3UUYECKHE U XUMHUYECKUE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHUIOB. CepHasl KUCIOTa,
¢u3nveckrue U XUMHUYECKUE CBOMCTBA (OOIIME KaK MPEICTABUTENS KJIacca KUCIOT W
crierduyeckne). XMMUYIECKUE PEaKIIUK, JISKAIIUE B OCHOBE IIPOMBIIIUICHHOTO CIIOC00a
MOJy4EeHUsI CepHOM KUCIOTHI. [IpuMeHeHne cepHoil KUcioThl. COau CEPHOM KHUCIIOTHI,
KaueCcTBEHHas peakiusi Ha cyinbdar-uoH. Haxoxmenwe cepsl U €€ coequHEHUN
B Ipupoje. XHMHUYECKOE 3arps3HEHHE OKPYXKAOLIEH Cpelbl COCIUHEHUSMH CEpPbI
(KUCIIOTHBIC TOKIH, 3aTPSA3HEHHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 IPEA0TBPAIICHUS.

OO6mas xapakrepuctuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENEHH OKHUCIEHUS. A30T, paclHpoCTpaHEHHE B MpUpoJe, GU3NUECKUe U
XUMUYECKHUE CBOMCTBA. KpyroBopor azora B mpupoae. AMMHUAK, €ro (U3HYECKUE U
XUMUYECKUE CBOWMCTBA, TMoJydeHHe W npumeHeHue. Comu amMMOHHMsS, WX (U3HUECKUE
U XUMUYECKHE CBOMICTBA, MpuMeHeHHe. KauecTBeHHasi peakiusi Ha WOHBI aMMOHWSI.
A30THas KuCIOTa, €€ mojydyeHue, pu3MUecKue U XMMHUYCCKHE CBOWCTBa (0OIIHMe Kak
HpEACTaBUTENS KJlacca KUCIIOT U cnenuduieckue). Vcnoap30BaHUe HUTPATOB M COJICH
aMMOHMSI B KayeCTBE MHUHEPAIBHBIX yaoOpeHuil. XHUMHUYECKOE 3arpsi3sHEHUE
OKpYKarolIed Cpellbl COEAUHEHUSMH a30Ta (KUCIOTHBIE JI0KIH, 3arpsi3HEHHUE BO3/1yXa,
No4Bbl U BOA0EMOB). Docdop, amutorponHbie Mogudukanuu Gocdopa, puzndeckue u
xumudeckre cBoictBa. Oxcun dochopa (V) u dochopHas kuciora, pusmdeckue
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W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmons3oBanue ¢ochaToB B KayecTBe
MUHEPAJIBHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble  CTEMEHU OKHUCJICHUS.  YTIEpOoJ, aUIOTPONHBbIE  MOJAU(PUKALINH,
pacnpocTpaHeHUEe B Mpupojae, (HU3MUYECKue M XUMHUYECKHUE CBOMCTBA. AcopOIus.
Kpyrosopot yrinepoga B mpupoae. Okcuasl yriepoaa, ux Gu3nyeckue U XUMHYECKUE
CBOICTBA, ICMCTBUE HA KUBbIC OPTraHU3MBI, OJYUCHUE U MIPUMEHECHHUE. DKOJIOTMYECKUE
npoOJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumoresa ri100agbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIA 3¢ ¢ekT. YrompHas KUCIOTa M €€ COoNd, UX (PU3UYECKHEe U
XUMHUYECKHE CBOMCTBA, MOJydeHUe U TpuMeHeHre. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Mcrnonp3oBanre kKapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanpHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEIUHEHUSIX
yriepofa (MeTaH, 3TaH, STWJICH, alleTHJICH, 3TaHOJ, TJIHUICPHH, YKCYCHas KHCIIOTa).
[TpupoiHbIC HCTOYHUKH YIIIEBOAOPOAOB (Yrojib, IPUPOIHBINA a3, He(PTh), MPOAYKTHI KX
nepepaboTKu (OEH3MH), UX POJIb B OBITY M MTPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOrHYeCKH
BOKHBIX BEILIECTBAX. Xupax, Oelkax, yrjieBojax — W HUX pOJIM B >KU3HU YEJIOBEKA.
MartepuanbHOE €TMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUM.

KpemHuii, ero ¢usnueckne u XUMUYECKHUE CBOMCTBA, MOJIYUCHHE U NMPUMEHEHHE.
CoenuHenus: kpeMHus B npupoje. OOmme npezacrasienus o6 okcuzae kpemuus (IV) u
KpeMHueBor kucnore. CHUIUKAThI, UX HMCIOJb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxneliiue cTpouTelbHbIE MaTepUalibl. KEepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eroH. [Ipobnembl 0€30MacHOrO MCHOJIB30BaHUS CTPOUTEIBHBIX MaTepHalioB
B IOBCETHEBHOU JKU3HU.

Xumuueckuu dKCnepumMenm:

M3ydyeHHe oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHCJIOTHI,
IIPOBE/ICHNE KAYECTBEHHBIX PEaKUUi Ha XJOPHUA-WOHBI U HAOIOJEHUE NMPU3HAKOB UX
IPOTEKaHUsI, OIBITHI, OTPAXKAOLINE PU3NUECKUE U XUMUUYECKHE CBOMCTBA I'aJIOTEHOB U
UX coenuHeHHU (BO3MOXKHO WCIIOJIb30BAaHUE BHICOMATEPHANIOB), O3HAKOMJICHHE
c oOpa3inaMu XJIOPHIOB (TaJIOTCHUIOB), O3HAKOMJIGHHE C OOpasiamMu cepbl u e
coeIMHEHHUSMH (BO3MOXHO HCITOJIb30BAHHE BUICOMATEPUAIIOB), HAOIIIOJICHHE TIpoIIecca
OOyraMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yYCHHE
XUMUYECKUX CBOWCTB pa30aBICHHONW CEPHOM KHCIOTHI, MPOBEICHUE KAaYeCTBEHHOMU
peakuuu Ha cynb(aT-MOH U HAOIIOJEHUE NpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHUE
c (Gu3M4YecKUMU CBOWCTBaMH a30Ta, ¢ochopa W UX COCAUHEHUH (BO3MOMKHO
UCIIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasliaMu a30THBIX U (POCHOPHBIX yTO0OpEHUH,
NoJIyueHHe, coOMpaHue, pacro3HaBaHUE M M3YYEHHE CBOICTB aMMHUaKa, NPOBEICHUE
KayeCTBEHHBIX peakUui Ha MOH aMMOHHS M ¢Goc]aT-uOH W HM3y4YeHHE MPHU3HAKOB UX
IIPOTEKAHUsl, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOYKHO WCIIOJIB30BaHUE BUACOMATEPHAIIOB), U3Y4EHUE MOJENEH KPUCTATHYECKIX
pemi€Tok anMmasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C IPOILIECCOM aiCcopOIuu
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pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IPOTHMBOrasa,
HoJy4yeHue, coOupaHue, paclo3HaBaHME U HM3ydEHHE CBOWMCTB YIJIEKHCIIOTO rasa,
IPOBE/ICHNE KAYECTBEHHBIX pEAKIMM Ha KapOOHAT M CHUJIMKAT-UOHBI U HU3Yy4YCHHE
IPU3HAKOB  HX  NPOTEKAHMS, O3HAKOMJICHHE C  MPOAYKIMENM  CHIMKaTHOU
IIPOMBIIUIEHHOCTH, pEUIEHUE OHKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMe «BaxuHenmue
HEMETaJUIbl U UX COCIUHEHUS.

MeTasuiibl M MX COeINHEHUS

OO6mas XxapakTepruCTUKa XUMHUUYECKHUX 3JIEMEHTOB — METa/UIOB Ha OCHOBAaHUHU HX
nonoxenus B llepuoanueckonn cucreme xumudeckux sieMmeHToB /[[.M. Menneneesa n
cTpoeHuss atoMoB. CTpoeHHEe MeTauioB. MeTaluiMyeckas CBsI3b W MeETauInuecKas
KPUCTAUIMYECKAs PEmETKA. OJIEKTPOXMMHYECKAW DAL HANPsHKEHWM  METAJUIOB.
du3nyecKue 1 XUMUUECKHE CBOMCTBA MeTalioB. O0IIMe CIOCOOBI MOTYy4EeHHS METAJIIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI UX OT KOppo3uu. CIUIaBbl
(cTanb, yyryH, JIOpalOMAHUN, OPOH3a) U MX MIPUMEHEHUE B OBITY M IPOMBIIIIICHHOCTH.

[llenoynble MmeTamel: MoJoXeHue B llepuoanyeckoi cucreMe XUMUYECKUX
anemMeHToB J[.MI. MenneneeBa, CTpoeHHE HX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dusznueckue W XUMHYECKHE CBoWcTBa (Ha mpuMepe Hatpus WU Kamus). OKCUAbl U
TUJIPOKCUIBI HATPUS U Kalusl. [[puMeHeHre MIEeTOYHBIX METAJJIOB U UX COCTMHEHUM.

[{erouHO3EMENBHBIE METAJUIBI MArHUWA U KaJlbIUU: MTOJNIOXKEHNE B [lepuonnueckoit
cucreme xumMuieckux sneMeHToB [[.M. MeHeneeBa, CTpO€HHE UX aTOMOB, HAXOXKICHUE
B npupone. Ousznueckue M XUMUYECKHE CBOMCTBA MAarHusl M Kajblusd. Baueimme
COCAMHCHUS Kajbls (OKCHJ, THAPOKCHA, coiu). JKECTKOCTH BOABI M CHOCOOBI ¢&
YCTpPaHEHUSL.

AmoMmuHul: monoxkeHne B llepuogmyeckoil CUCTEME XUMHUYECKUX JIIEMEHTOB
.. MengeneeBa, CTpOCHUE aroMma, HAxXOXACHWE B mnpupone. Duznueckue u
XUMUYECKUE CBOWMCTBA aMOMUHHUA. AMGOTEpHbIE CBONCTBa OKCHIA W THUAPOKCHIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Illepuoanyueckod CUCTEME XHMHUYECKHX JJIEMEHTOB
.. MenneneeBa, CTpOCHHE aToMa, HaXOXAEHHE B Tmpupope. Pusnmyeckue u
XHUMHYECKHE CBOMCTBA kene3a. OKcuIbl, THAPOKCHabl i coy xenesa (1) u sxenesa (1),
MX COCTaB, CBOMCTBA U IMOJy4YCHUE.

Xumuyeckuil sxcnepumenm:

03HaKOMIJICHHE C oOpa3aMyd METAJIOB M CILIaBOB, UX (DH3UYSCKUMH CBOMCTBAMH,
U3yUYCHHE  Pe3yJbTaTOB  KOPPO3UM  METaIoB  (BO3MOXKHO  HCIIOJIb30BaHHE
BHICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA KaJIbIIUS M HATPHUS C BOJIOM
(BO3MOKHO HCITOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICAOBAHNE CBONCTB KECTKOW BO/IBI,
npoliecca roOpeHus Kee3a B KUCIopoje (BO3MOXKHO HCIOJIb30BaHNE BUICOMATEPHATIOB),
NPHU3HAKOB IMPOTEKAHHUS KAYECTBEHHBIX PCaKIUii Ha MOHBI (MarHus, KaabIUs, aTFOMUHU,
nunka, xenesa (1) u xenesa (I11), meau (Il), HaGmromeHHe W OMHMCaHHE MPOIIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATPUSl, Kallus U KaJblUs (BO3MOYKHO MCIOJIb30BAHUE
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BUJICOMATEPUAJIOB), MCCIICIOBaHHE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS W
TUAPOKCHAA IIMHKA, PEIICHHE OJKCIEPUMEHTAIBHBIX 3adad Mo Teme «Baxuelive
METAJUIbI U UX COEIUHEHUS».

XuMHS M OKpPY:KAOLIaA cpeaa

BemecrBa u Marepuanbl B TMOBCEJHEBHOM KM3HM 4YeJoBeKa. besomacHoe
UCIIOJb30BAaHUE BEIIECTB M XUMHYECKUX peakiuuid B ObiTy. llepBas momoib mpu
XMMHUYECKUX 0’KOTax U OTPABIICHUSIX.

XYWMHYECKOe 3arps3HCHHE OKpyXkaromied cpeabl (mpeaenbHas —JIOImycTHMas
KoHueHTpanus BemiecTB (nanee — IIJIK). Ponp Xumuum B pemieHUU 3KOJIOTMYECKUX
poOJeM.

Xumuueckutl SKCnepumenm:
U3ydeHHe o0Opa3lloB MaTepHaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaJIbl).

Mesicnpeomemmnule cesazu

Peanuzanuss MeEXNpeaMETHBIX CBS3€H NpU H3ydeHWH XuUMUM B 9 Kiacce
OCYIIIECTBIIIETCS Yepe3 UCI0JIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYIHBIX MTOHATHH, TaK
U TIOHATHUM, SIBISIOIIMXCS CHUCTEMHBIMHU IS OTHEIbHBIX TMPEIMETOB €CTECTBEHHO-
HAY4YHOTO ITUKJIA.

OO01Ire ecTeCTBEHHO-HAaYUHbIE MOHATHS: Hay4YHbIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaM3, CHUHTE3, KiacCUUKaius, NEPUOJUYHOCTh, HAOIIOJEHNE, HKCIICPUMEHT,
MOJICTUPOBAHKE, W3MEpPEHUE, MOJENb, SBJICHHE, MapHUKOBBIM 3P (HEKT, TEeXHOJIOTHs,
MaTepHaJIbI.

dusnka: mMaTepus, aToMm, JJCKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIH], W30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJNA, JJCKTPUYCCKUN 3apsl, MPOBOAHUKH, MTOIYIIPOBOIHUKH,
TUDIIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTRa,
ra3, pacTBOp, pPAacTBOPHUMOCTb, KpPHCTAJUTMUECKas pEMIETKa, CIUIaBbl, (U3UYECKUE
BCJIMYMHBI, CIUHUIIBI M3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
ConHue.

buonorusi:  ¢dotocunre3, apixaHue, Ouochepa, HIKOCHCTEMa, MHUHEPAIbHbBIE
yI0OpEHUSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIE BEIECTRA.

I'eorpadus: atMmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE TMOPOIbI, MOJE3HBIC
HCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.
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INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIBTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOTO 00OIIIET0 00pa30BaHUS
JOCTUTAIOTCS B XOAc¢ OOYYCHHS XHMHH B CIMHCTBE YUeOHONW M BOCIUTATEIBHOU
JEATEIBPHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMUA POCCHHCKUMHU COIIMOKYJIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMA B OOIIECTBE ITPaBHIIAMHA 1 HOpMaMHU
TTOBE/ICHHS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITUATH3AITTN
00 yJaronuxcsl.

JInyHocTHBIE PE3yNIbTATHI OTpaXkaroT TOTOBHOCTD 00 yJaroImmxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMH U PACIIMPECHUE
OIIBITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTHU:

1) naTpMoOTH4YeCKOro BOCIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAyYHOMY HACJIEANIO, TOHUMAaHUS 3HAUCHUSI XUMUIECKON HAYKHU B )KU3HHU COBPEMEHHOT'O
oOlIecTBa, CHOCOOHOCTM BIAAETh JIOCTOBEpPHOM MH(pOpMAaIMEed O MepeaoBbIX
JOCTHKCHHUSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUIX 00 YCTPOWCTBE MUPA U OOIIECTBA;

2) rpakIaHCKOTr0 BOCIIUTAHUS:

MPEICTABIICHUS O COLMAIbHBIX HOPMaX M MPaBUIIaX MEXJIMYHOCTHBIX OTHOILIEHUN
B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO -
UCCIIEI0BATEIbCKOM, TBOPYECKOM M JPYTHX BHAAX JESATEIBHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HON COBMECTHOM JAESATEIbHOCTH TIPU  BBINOJHEHUH  Y4YEOHBIX,
NO3HaBaTEJbHBIX 33a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUH YUeOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aMMOINOHMMAaHWIO W B3aMMOIIOMOIIM B MPOLECCE ITOU
y4e0HOU AEsTENIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEACHUE U MOCTYIKH CBOUX
TOBapyILEHd C TMO3WLIUU HPABCTBEHHBIX M INPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUM MOCTYIIKOB,;

3) IEeHHOCTH HAYYHOr O MO3HAHUSI

MHPOBO33PEHYECKUE MPEACTABICHUSA O BEIIECTBE M XUMHUYECKOW pEaKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABISAIOIIME OCHOBY
JUIsl TIOHMMaHHUsl CYU[HOCTHM HAy4yHOM KapTHUHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSA IIPUPOABI, B3AUMOCBS3AX YEJIOBEKAa C IMPUPOAHOU CpEenow,
O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA NTOJYYEHNE HOBBIX 3HAHUM 11O XUMUH,
HE0O0XO0ANMBIE 1JI1 00BSICHEHUS! HAOII0JaeMbIX TPOLIECCOB U SIBJICHUM, TO3HABATEIILHOM,
MH(}OPMAIIMOHHON U YUTATENIbCKON KYJIBTYPBhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON
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paloThI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYPO, TOCTYITHBIMH TEXHUYECKUMU
cpeacTBaMH MH(POPMALIMOHHBIX TEXHOJIOTHIA;

MHTEPEC K 00YYEHHUIO U MO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCThH U CHOCOOHOCTh
K CaMOOOpa30BaHUIO, MPOEKTHON M UCCIIEI0BATENBCKON JEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBJICHHOCTU U YPOBHS 00y4YeHUs B JlajbHEMNIIEM;

4) ¢popmMupoBaHus KyJbTYPbl 310POBbI:

OCO3HaHUE IICHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 37I0POBBIM 00pa3 »KU3HU, OCO3HAHUE MTOCIICICTBUI U HENIPHUITHE BPEIHBIX
NPUBBIYCK  (YITOTPEOJICHHSI aJKOroJisd, HApKOTHKOB, KYypEHHUs), HEOOXOIUMOCTH
COOJIIOJICHUST TIpaBUJ 0€30MacHOCTH MPU OOpAIEHUH C XUMHUYECKUMH BeEIleCTBAMU
B OBITY U peajbHOM JKU3HHU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEPEC K MPAKTUYECKOMY H3Yy4eHHI0 mpodeccuil W Tpyaa pasIudHOro Ppoja,
YBOKCHHE K TPYAY M pe3yibTaraM TPYIAOBOH IEATCILHOCTH, B TOM YHCJIEC Ha OCHOBE
NPUMEHCHHS TPEAMETHBIX 3HAHWK M0 XWMHUHU, OCO3HAHHBIA BBIOOD HMHIUBUIYaJTbHON
TPACKTOPUHU TPOJODKCHUS 00pa3oBaHUsA C YYETOM JIMUHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIISCTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEITHON
poeCCHOHAIBHON JEATECIBPHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aIanTHPOBATLCSI B IPOPECCUOHATIBHOM CPe/Ie;

6) 3K010rM4eCKOro BOCIUTAHMSA:

AKOJIOTUYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJAEC KaK HCTOYHUKY >KU3HU
Ha 3eMJle, OCHOBE €€ CYIIIECTBOBAHUS, TOHUMAHUE LIEHHOCTH 3JI0POBOr0O U 0€30MacHOro
oOpa3a J>KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTHU COOJIOJAEHUS MpaBUsl O€30MaCHOTO
MOBEJICHMS TIPU padOTE C BEIIECTBAMH, a TAKXKE B CUTYAIIUSX, YI'POKAIOIINUX 30POBBIO U
JKU3HHU JIFOJIEH;

CIIOCOOHOCTM TPUMEHSTh 3HAHUSA, TMOJy4yaeMble TMPU H3YyYEHUHU XHUMHH,
JUISL PELICHUS 33]1a4, CBSA3aHHBIX C OKPYXKAOUIEH NMPUPOJHOU CPEIOW, JJISl MOBBILICHUS
YPOBHS SKOJOTMYECKOW KYNbTYphl, OCO3HAHMS I100aTbHOTO XapaKkTepa SKOJIOTUYECKUX
npoOjieM U MyTed HX peHieHUus IOCPEACTBOM METOJIOB XHWMHH, 3IKOJOTHYECKOTrO
MBIIIUJICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM, KOMMYHUKATUBHOW U
COLIMAJIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METaNpPEeMETHBIX  PE3yJbTaTOB BBIJICTSIIOT ~ 3HAYUMBbIE
U1t (GOPMHUPOBAHUS MUPOBO33PEHHUSI OOIIIEHAYYHBIE TIOHITHS (3aKOH, TEOPHsI, TPUHIIMII,
TUIIOTE3a, (aKT, CUCTEMa, TPOIIECC, SKCIIEPUMEHT U JPYroe.), KOTOPhIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (OpMUPOBATH MPEACTABICHUE O LEJIOCTHOM HaydyHOW KapTUHE MUpa,
U YHUBEpCalbHble Yy4yeOHble JeWcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE,
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pETyJIATHBHEIE), KOTOpbIE o0ecrneunBaoT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHON JESATEIbHOCTH.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
ba3oBble JJoruueckue 1eMcTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS TIPU OCBOCHHUM 3HAHUU:
PacKpbIBaTh CMBIC XMMHYECKMX IOHATHH (BBIACIATh HX XapaKTEPHBIC IPH3HAKH,
yCTaHABJIMBaTh B3aUMOCBSI3b C JIPYTUMHU TOHATHSIMH), HCIOIb30BaTh IOHSATHUS
JIs OOBSCHEHUSI OT/ACJIBbHBIX (DaKTOB M SIBJICHUH, BBIOMpATh OCHOBAHUS M KPUTEPHUH
JUTsT KMaccu(pUKanyi XUMHUYECKUX BEIIECTB M XUMUYCCKUX PEaKIUi, yCTAHABIUBATH
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3y4Y€HHUs, CTPOUTH JIOTMUECKHUE
paccyxaenus (MHIYKTHBHBIC, ICAYKTHUBHBIC, II0 aHAJOrHH), JeJaTh BBIBOJALI MU
3aKJIFOUCHHUS;

YMEHHE TIPUMCHITh B MPOIECCe TO3HAHHWS TMOHATHS  (MpeAMETHbIC U
MeTanpeAMETHBIC), CHMBOJIMUYCCKHAE (3HAKOBBIC) MOJICIIH, HCIIONBb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHMHUU MOJICJIbHBIC MPEJICTABICHUS —
XUMHYECKHIA 3HaK (CHMBOJI 2JICMEHTA), XUMHUecKast (opMylia U ypaBHCHHE XHMHIECKOMH
peakiy — MPU PEIICHUH Yy4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM ITHUX MOJEIbHBIX
MPEJICTABJICHUM BBISIBIIATh M XapPaKTEPU30BATh CYIICCTBEHHBIC ITPU3HAKH H3y4aeMbIX
O0OBEKTOB — XHMHYECKHX BENIECTB W XHWMHYECKUX pEaKIui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUUYUHHO-CJICACTBEHHBIE CBA3W M MPOTUBOPEUYUS B H3y4aEMbIX
MPOILIECCaX U SIBIICHUSX.

Bba3oBble uccienoBare/bCcKue 1eiCTBUA:

YMEHHE HCMOJb30BaTh IOCTABIEHHBIE BOMPOCHl B KayeCTBE MHCTPYMEHTA
NO3HAHMS, a TaK)XK€ B KA4eCTBE OCHOBBI JJii (POPMHPOBAHMSI TUIIOTE3bl 1O MPOBEPKE
IIPaBUJIBHOCTH BBICKA3BIBAEMBIX CYKICHUI;

MpUOOpPETEeHHE ONbITa MO0 IUIAHUPOBAHUIO, OpPraHU3alud M  IPOBEIACHUIO
YYEHUYECKHUX DKCIIEPUMEHTOB, YMEHUE HAOIIO1aTh 32 XOJI0M MPOLIECCA, CAMOCTOSITENBHO
IIPOTHO3UPOBATH €T0 PE3ybTaT, POPMYIUPOBATH OOOOLIEHUS U BBIBOJBI 10 PE3YJIbTaTaM
IPOBEAEHHOTO OIBITA, UCCIIEOBAHUS, COCTABIATh OTUYET O MPOJIETaHHON paboTe.

Pabora ¢ undgopmanmei:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX
BUIOB U (OpPM TMPEJCTABICHHS, MOJIY4aeMYI0 W3 pa3HbIX HCTOYHUKOB (HAY4HO-
NOMyJIsIpHAsl JUTEpaTypa XUMHYECKOTO COJIEp)KaHUsl, CIIPaBOYHbIE MOCOOUs, pecypchbl
WHTepHeTa), KPUTHYECKH  OILECHMBATh MPOTHBOPEUYMBYI0 U  HEIOCTOBEPHYIO
uHdopmaImio;

YMEHHE MPUMEHSTh pa3MYHble METOJbl M 3alpochl MPU TMOUCKE U OTOOpe
uH(}OpMAIMK U COOTBETCTBYIOIMX JAHHBIX, HEOOXOAUMBIX JJIsl BRITIOJHEHUS! YIE€OHBIX U
MO3HABATENbHBIX 33Ja4 ONPEACIEHHOIO THUIA, NPUOOPETeHHE OIbiTa B 00JacTH
UCIOJb30BaHUSI ~ MHPOPMALMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJIOTHI,  OBJIaJICHUE
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KYJbTYPOW aKTUBHOT'O UCTOJB30BAHUSI PA3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSATEIHHO
BBIOMpATh ONTUMAJbHYIO (GOPMY MpEACTaBiICHUS WH(OpPMAIMUM U UIUTIOCTPUPOBATH
penraeMble 3a/1a4M HECIIOKHBIMUA CXEMaMHU, IharpaMMaMu, ApyruMu popmaMu rpapuku
U UX KOMOMHAIIUSMU;

YMEHHME  UCIOJIb30BaTh M  aHAJIM3UpOBaTh B  Ipolecce  ydeOHOW U
UCCIIEIOBATEIbCKON  IESITEIbHOCTH HMH(POPMALUIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIbCKOT'O XO34MCTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CPEIbl.

KoMMyHuKaTHMBHBIE YHUBepPCAJIbHbIE YUeOHbIE JeiiCTBHA:

yMEHHUE 3aJaBaTh BOMPOCH (B XOJl¢ AMaiora M (WJIH) JUCKYCCHH) TIO CYIIECTBY
o0CykaeMoil TeMbl, (hOpPMYIHPOBATh CBOM NPEJIOKECHUS OTHOCHUTEIBHO BBITTOJTHCHUS
MPEJIOKEHHOM 3a1a4u;

NpUOOpETeHUE ONbITa MPE3CHTALUU PE3YJIbTATOB BBIIOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (J1a0OpaTOpHOIO OIbITa, JIA0OpaTOPHOW PadOTBI IO HCCIICAOBAHHIO
CBOMCTB BEIICCTB, YICOHOTO IMPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHM TIO3HABATEIBHOU U
UCCIIEIOBATEIbCKOM JICSITEIIbHOCTH TPHU PEHICHUH BO3HUKAIONIUX MPOOJIEeM Ha OCHOBE
ydéTa OOIIMX MHTEPECOB M COrjacoBaHMs MO3UIMKA (0O0CYKICHUS, OOMEH MHEHUSIMH,
«MO3TOBBIC MITYPMBD», KOOPIAWHAIINS COBMECTHBIX JIEHCTBUMU, OINpEACIICHUE KPUTCPHUEB
0 OIICHKE Ka4eCTBa BBIMTOJIHCHHON paOOThI U IPyTHUE);

PeryasiTuBHBIC yHUBEpPCAJIbHbIE YUYeOHbIE 1eiCTBUA

YMEHUE CAMOCTOSITEIBHO ONPENEIATh LENU JACATEIbHOCTH, IUIAHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Haunbonee 3G EKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATEIbHBIX  3a7a4, CAMOCTOSATENIbHO COCTaBISAITb WM  KOPPEKTHPOBATh
MIPEJIOKEHHBINA aJTOPUTM JEUCTBUU IPU BBIIIOJHEHUU 33JaHUM C YYETOM IOJIYy4CHUS
HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUAX, OIICHUBATH
COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHOW €M, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPejiaraéMble B YCIOBUU 3aJIaHU.

INPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB [0 OCBOCHHMIO 00S3aTENbHOTO COJEp)KaHus,
YCTaHOBIIEHHOTO JIaHHOH (henepanbHON paboueld mporpaMMOM, BBIJCISIIOT: OCBOCHHBIC
O0y4aroUIMMHCs HaydHble 3HAHUS, YMEHHUS W CHOCOOBI JEHCTBUH, crennduyeckue
JUIA TIpeIMeTHOW oOnactu «XUMHS», BUABI JACATEILHOCTH MO MOJYyYEHUIO HOBOIO
3HaHUs, €r0 MHTEPIPETALNU, MTPEeoOPA30BaAHUIO U MIPUMEHEHHUIO B PAa3IMYHBIX YU€OHBIX
Y HOBBIX CUTYallUsX.

K xoniy oOydyenust B 8 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPAayKaTh CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS YMEHUN:
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pacKpbIBaThb CMBICJ OCHOBHBIX XUMHYECKHX IIOHSATHM. aToM, MOJIEKYJIa,
XAMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, cMeCh (OAHOPOIHAS U
HEOJIHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHAas M MOJEKYJIsApHas macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas OJIsl XUMHYECKOTO 3JIEMEHTA
B COCAMHEHMM, MOJSIpHBIA O00BEM, OKCHI, KHCJIOTa, OCHOBaHHE,  COJb,
AIEKTPOOTPULIATETILHOCTD, CTEIICHb OKUCIICHMS, XUMHUUECKas peakiusi, Kiaccupuranus
pEaKIMi: peaKUuy COCIMHEHUS, PEAaKIUU PA3JIOKEHHUs], PEAKIIMU 3aMEILIEHUs], PEAKLUN
O0OMEHa, 9K30- U SHJOTEPMUUYECKUE PEAKIIUU, TEIJIOBOM 3((eKT peakiuu, sSapo aToma,
AJIEKTPOHHBIM CJIOM aroma, aroMHas OpOWTalb, paAuyC aToMa, XUMHUYECKas CBS3b,
IOJISIPHAsE W HEMOJSpHAs KOBAJICHTHAsI CBSA3b, MOHHAs CBA3b, MOH, KaTHOH, AaHMOH,
pacTBOp, MaccoBast A0Js BEIECTBA (IIPOLEHTHAs KOHLIEHTpALMs) B paCTBOPE;

MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX NOHATUN U IPUMEHATH 3TH
IIOHATHS IIPU ONMCAHUU BEILECTB U UX NPEBPALECHUN;

MCII0JIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIsl COCTaBJCHHS (DOpPMyYJ BELIECTB H
YPaBHEHHM XUMUYECKUX PEAKIINM;

OIIPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIECHb
OKHCJICHUSI 3JIEMEHTOB B OWHAPHBIX COEAMHEHHUAX, MPUHAMAJICKHOCTh BELIECTB
K OIpeneiaéHHOMY KJacCy COEAMHEHMH 1o ¢opmysiaM, BHJ XUMUYECKOW CBS3U
(KOBaJICHTHAsI 1 MIOHHAsI) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBath cmbici [lepunoanueckoro 3akona JI.1. MenneneeBa: 1eMOHCTpUPOBATH
INOHUMAHUE TEPUOJNYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKMX DJEMEHTOB OT HX
nonoxeHnss B llepuogmueckord cCHCTEME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
ITOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTraIpo;

ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyio (opmy llepuoamueckoil cucteMbl
XUMHYECKUX D3JICMCHTOB. Pa3lIMuaTh IMOHITHSA «IJIaBHas monarpymmna (A-rpymma)» u
«nobounass moarpynmna (b-rpymma)», Manbie W OONBIIME MEPUOJIBI, COOTHOCHTH
0003Ha4YeHUs, KOTOpble UMEIOTCS B Tabiuue «llepmonnueckas cucreMa XMMHYECKUX
sanemMeHToB [[.MI. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XMUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsa  sapa, OOIIee YHUCIO DIICKTPOHOB H
pacrhpeesieHie UX MO IEKTPOHHBIM CIIOSIM);

KJIacCCUPUIMPOBATh  XMMHUYECKHE  OJEMEHTbI, HEOpPraHWYeCKHe  BEIIECTBa,
XUMUYECKHe peaknuu (M0 YMCIly W COCTaBy YUYACTBYIOIIMX B PEAKIMU BEIICCTB,
0 TETUIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEIECTB PA3IMUHBIX
KJIACCOB,  IOATBEp)KJas  ONHCAHWUE NpPUMEpaMU  MOJIEKYJSIPHBIX  yYpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAILICHUIN B PAa3JUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYKO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOro 3JeMeHTa Mo (opMyle COEIUHEHUS, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJANUTH PACYETHI IO YPABHEHUIO XUMUYECKOU PEAKLINN;
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IIPUMEHSATHh OCHOBHBIE ONEPALIUH MBICITUTEILHON AEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IlEeHHE, CHCTEMAaTH3aIUI0, KIACCHU(DHUKAINIO, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBA3€H — JUIsI M3Y4YEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEaKLMH,
€CTECTBEHHO-HAayYHbI€ METO/Ibl [TO3HAHUS — HAOIIOACHNE, U3MEPEHNE, MOJIEINPOBAaHUE,
IKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

CIIE0BaTh IMPAaBHJIAM I[OJIb30BAHUS XHMHYECKOM MOCYIOM M JTaOOpaTOPHBIM
0o0OpyIOBaHMEM, a TaKKe IMpaBuUiIaM OOpallleHuss C BEUIECTBAMH B COOTBETCTBUHU
C MHCTPYKLUSIMU T10 BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO
¥ coOupaHWio Ta3000pa3HBIX BemiecTB (BOAOpOIa M KHUCIOPOZA), MPUTOTOBICHHUIO
PacTBOPOB C OIIPENEIEHHON MAaCCOBOM JTOJIEN pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U
IIPOBOJAUTh XUMHUYECKHE SKCIEPUMEHTHI 110 PACHO3HABAHHMIO PACTBOPOB ILIEIOUYEH H
KHCJIOT C IIOMOILBIO HHIUKATOPOB (JaKMyc, (heHonTanent, METUIOpaHK U IpyTrue).

K xonmy oOydenuss B 9 kiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00Y4aIOIINXCS YMEHUM:

PACKpbIBATh CMBICI OCHOBHBIX XUMHUUYECKUX NOHATUN: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIICHMS, XUMHYECKas pPEaKLIHs, XUMHYECKas
CBSI3b, TEIUIOBOM 3P(EKT peakiuu, MOjb, MOJSPHBIA 00BEM, PacTBOP, INEKTPOJIUTHI,
HERJIEKTPOJUTHI, D3JEKTPOIUTHYECKAs AUCCOLMALNSA, PEAKIUM MOHHOrO OOMEHa,
KaTajau3arop, XUMHUYECKOE€ paBHOBECHE, OOpaTHMble U HeoOpaTHUMblEe pPEakIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKHUCIICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONUs, aM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJIEHTHas,
VOHHAs, METAJUIMYECKasl), KPUCTAUIMYECKAsl PEIIETKA, KOPPO3Hsl METAIUIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOM peakuuu, IpeaenapHo ponyctumas KoHueHtpamus [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX IMOHIATUU U PUMEHATHITU
MOHATUS P ONIMCAHUU BELIECTB U UX MPEBPALLCHUN;

MCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JIsl COCTaBJIeHHS (OpMyIl BEIIECTB M
YPaBHEHUN XUMUUYECKUX PEaKLUN;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHHS XHMWYECKHX JJIEMEHTOB
B COCIMHEHMSAX PA3IMYHOTO COCTABA, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCAMHEHUH 1Mo (opMysaM, BHJ XUMHYECKOW CBs3M (KOBaJICHTHAs, MOHHAs,
METa/NIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3aps] HOHA MO0 XUMHUYECKOH
dbopMyne, xapakTep cpelnbl B BOJIHBIX pacTBOpax HEOPraHMYECKUX COCAUHEHUH, THUIL
KPUCTAUINYECKON PEIIETKU KOHKPETHOI'O BENIECTBA;

packpeiBath  cmbici  Ilepuognueckoro  3akona .M.  MenngeneeBa u
JIEMOHCTPUPOBATh €0 MOHUMAHKE: OMHUCHIBATh M XapaKTepPU30BaTh TaOIMUHYIO (opMy
[lepponryeckon CUCTEMBI XUMHYECKUX 3SJIEMEHTOB. pPa3jav4aTh IIOHATHUS «IJIaBHAs
noarpynna (A-rpymma)» u «nobouHas noxarpymma (b-rpymma)», mansie ' Gombine
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MIEPHOJIbI, COOTHOCHTh O0O3HAYEHWMsI, KOTOPhIE MMEIOTCS B MEPUOAMYECKON TabiuIe,
C YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHUYCCKHX 3JIEMEHTOB (COCTaB U
3apsj sApa, o0IIee YHCIIO DIICKTPOHOB U PACHPEICIICHHE UX MO JCKTPOHHBIM CIIOSM),
OOBSICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCTMHEHUM
B IIpe/ieNiaX MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB,3

KJIacCU(UIIUPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHWMYECKHE BEIIECTBA,
XHUMHYECKHE peakiuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB,
10 TETUIOBOMY 3(PPEKTY, 0 U3MEHEHUIO CTCIICHEH OKHUCICHHS XUMUYCCKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CIEIU(PUUCCKUE XUMHUCCKHUE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPXkKIAasi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

COCTABJISTh YPaBHEHUSI JJIEKTPOJUTUUYECKOM TUCCONMAIMU KHUCIOT, IIeJodYed U
COJICH, TOJHBIE U COKpAIEHHBIC YPaBHEHMS PEAKIMii MOHHOTO OOMEHA, YpaBHEHHS
peakiuii, TOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U ME¥K/y BEIIECTBAMHU
Pa3IUYHBIX KJIaCCOB,;

PaCKpbIBATh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OanaHca ATUX PeaKIuid;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B PA3IMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEILHYIO MOJEKYJISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa Mo (Popmylie COSIMHEHUS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMUUYECKOUN peaKInu;

coOJIro1aTh TMpaBUJIa MOJB30BAHUS XUMHUYECKOM TOCYyIoM U J1abopaTOpHBIM
o0OpyIOBaHMEM, a TaKXe INpaBuja oOpalleHus C BeEIIeCTBAaMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBIMOJTHEHUIO JTA0OOPATOPHBIX XMMUUYECKUX OMBITOB IO MOJY4CHUIO
Y COOMpPaHUIO Ta3000Pa3HBIX BEIIECCTB (AMMHUAKa M YIVIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMHU, TOJITBEPXKIAIOIINE KAaYeCTBEHHBIM COCTaB pPa3MYHBIX
BEILIECTB. PpACIO3HABaTh OIMNBITHBIM MYTEM XJOPHUA-, OpOMHUA-, UOIUI-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ MIOHBI H3y4EHHBIX
METaJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECCTB,;

MPUMEHSITh OCHOBHBIE OTIEPAIIMU MBICTUTEIBHON ACATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHeHHE, 00O0O0IIeHHe, CHUCTeMAaTH3allli0, BBISBJICHHE MNPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3YYEHHUs] CBOMCTB BEIIECTB U XUMHYECKHUX PEAKIUH, E€CTECTBEHHO-
Hay4YHbIC METOJIbI IO3HAHUS — HAOJI0JIEHUE, U3MEPEHUE, MOJICIMPOBAHUE, DKCTIEPUMEHT
(peaTbHBII 1 MBICICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HanmenoBanue
Ne KommuecTBo OcCHOBHBIE BUIBI JEATEIHLHOCTA
pa3lieioB U TEM Conepxxanue o0ydeHus
/1 4acoB o0 y4Jaromuxcs

y4eOHOro mpeameTa

Pa3nen 1. [lepBoHauaibHble XUMHYECKH

€ ITIOHATHUA

1.1 | Xumusa — BaxHast 5
001acTh
€CTECTBO3HAHUS U
MPaKTUYECKON
JIESITEIbHOCTH
yeJioBeKa

[Ipenmer xumuu. Posib XuMuM B )KU3HU
YeJoBeKa. XUMHS B CUCTEME HayK.

Tena n BemecTBa. PU3HNUYECKUE CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [IoHsATHE 0 METO/IaX MMO3HAHUS
B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeiieHus CMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOM MOCYA0M,

C MpaBWJaMu pabOThI B JIAOOPATOPUH U
npremMamu oOpalieHus ¢ 1abopaTopHbIM
000py1I0BaHKEM.

dusnveckre CBOMCTBA 00pa3IoB
HEOPraHMYECKUX BEIIECTB — METAJJIOB

1 HEMETaJLJIOB.

CniocoOnI pazaeneHus cMmecei
(bunpTpOBaHUE, BHITAPHUBAHUE,
JUCTUIIISALUS, XpomaTorpadus).

PackpbIBaTh CMBICI U3y4a€MBIX MTOHSTHH.
PackpbiBaTh posib XMMUM B PUPOIE U
JKU3HH YEJI0BEKA, €€ CBA3b C IPYTUMU
HayKaMH.

Pa3nuuaTh 4ncThIe BEIlIECTBA U CMECH;
OJIHOPOJHBIE U HEOJJHOPOIHBIE CMECH.
Paznuuath pu3nyeckue 1 XUMUIECKUEC
SIBJICHMSI.

CrienoBaTh aJIrOPUTMAaM UCIIOJIb30BAHUS
JKCIIEPUMEHTAIIBHBIX METOJIOB —
HaOIIOACHUS U DKCIIEPUMEHTA.
HaGnronate U onuceIBaTh OOBEKTEI

NPy MPOBEICHUHN IEMOHCTpAIUM 1
71a00paTOPHBIX OIMBITOB MO U3YUEHUTO
(hU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aesieHus CMECEN BEUIECTB.
[TpoBOAUTE XUMUUYECKUIN IKCIIEPUMEHT
NIpY pa3JelieHuH cMecei (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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Jlabopamopnvie onvimui:

N3yueHue u onucanue GU3n4ecKux
CBOMCTB 00pa3L0B HEOPraHUYECKUX
BEIIIECTB.

N3ydyenue cnocoOOB pa3zeneHus cMecen
(C TIOMOIIIBIO MarHuTa).

IIpakmuueckue pabomui:

Ne 1. [IpaBuna paboThl B 1a0OpaTOPUH U
npuéMbl 0OpaIleHus ¢ J1adOpaTOPHBIM
000py10BaHHEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYMCTKU MOBAPEHHOMN COJIN)

MpaKkTu4Yeckoi padboTsl Ne 2.

CrnenoBaTh MpaBUiIaM MOJIb30BaHUS
XUMHUYECKOM MOoCynoi U 1ab0paTopHbIM
0o00OpyI0BaHKEM, a TaK>Ke MpaBUIaM
oOpallleHUs ¢ XUMUYECKUMHU BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKITUEH

TIPY BBITTOJTHCHUH TPAKTHIECCKON

pabotbr Ne 1.

BricTpanBaTh pa3BEpHYTHIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OMOPOU

Ha uHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN MOHITUNHBINA
anmapar Kypca XUMHH

1.2.

BemiectBa u
XUMUYECKUE
peakiuu

15

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMAYECKUX
a1eMEHTOB. [IpocThie U CIIOKHBIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumnueckas hopmyna. BareHTHOCTh
aTOMOB XMMHUYECKUX DJIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB.
OTtHocHTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAA MOJIEKYJIIPHAS Macca.
MaccoBas 107151 XMMHAYECKOT0 3JIEMEHTA
B COCZIUHEHHUH.

OmnpenensaTs TPU3HAKHA XUMAYECKUX
peaKIuii, ycIoBUs UX MPOTEKAHUSI.
OOBSICHATH CYIITHOCTD (PUBNYECKUX U
XUMHYECKUX SIBJICHUHN C TOUKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHHUS.
KnaccuduunpoBaTs XuMU4YeCKHe
peakuuu (110 YHUCITy U COCTABY
pearupyromnmx u 00pazyromuxcs
BEILICCTB).

CocTaBasTh (GOpMyibl OMHAPHBIX
BEIIIECTB 0 BAJICHTHOCTHU U ONPEIEIATh
BaJICHTHOCTH 1O (JOPMYJIaM BEIIIECTB.

23




denepanbHas padbouas nporpamma | Xumusi. 8—9 kinaccel (0a30BbIH ypOBEHbB)

KommuecTBo BemecTBa. Mons. MonsipHas
Macca. B3auMocBsI3b KOJIMYECTBA, MacChl
Y YUCJia CTPYKTYPHBIX €IMHUI] BEIECTRA.
Pacuérel o opmynaMm XUMUIECKHUX
COCIMHCHHU.

duznyeckre ¥ XUMUYECKUE SBIICHUS.
Xumuyeckasi peakius U €€ mpu3HaKu.
3aKOH COXpPaHEHUS MaCChl BEIIECTB.
XUMUYECKUE YPAaBHEHUS.
Kiaccudukanus XuMHUUECKUX PEaKIIUA
(coenmuuenus, pa3IoXKeHUs, 3aMCIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBOWCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAILIOB U
HEMETAJLJIOB.

OO6pa31ibl BEemeCTB KOJIUYECTBOM 1 MOJIb.
dusnueckue sBieHUs (MJIaBJICHUE BOCKa,
TasiHUE JIbJIa, pacTUpaHUe caxapa

B CTYIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI).

XUMUYECKUE SIBJICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE METHON TTPOBOJIOKH,
B3aUMOJICHCTBUE COJIBI WIIH Meja

C COJIIHOM KUCJIOTOM).

Hab6mroneHne npu3HakoB MpOTEKaHUs

PaccraBmars ko puiineHTs!

B YPAaBHEHUSIX XUMUYECKHUX PEAKIUH.
Habmronath u onuchIBaTh 0OBEKTHI

MIPY TIPOBEACHUH JIEMOHCTPAIHH U
71a00paTOPHBIX OIBITOB.

[IpoBOaUTE BEIYHUCIICHUS 110 (hOPMYIIaM
XUMUYCCKUX COSTUHEHUN U ypaBHECHUSM
XUMUYECKUX PEaAKIIH.

[IpuMeHSATh eCTeCTBEHHO- HAYTHBIC
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJI0JICHHE, MOJICTTUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTEpaIiu
MBICJIUTEITLHON J1eATEeIbHOCTH
(cpaBHeHwMe, KIaccupUKaIys)
BricTpanBath pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHMOpMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN MOHITUNHBINA
anmapar Kypca XUMHH
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XAMHYECKUX Peakiuii (pa3noxeHune
caxapa, B3auMOJICMICTBUE CEPHOMU
KHUCJIOTHI C XJIOPUJIOM Oapusi, OTy4eHue
u pasnoxenue ruapokcuaa meau (1)
MIpY HAarpeBaHUU, B3aUMOJICHCTBUE
xeie3a ¢ pactBopom cou Meu (I1).
OnBITHI, WUTIOCTPUPYIOIINUE 3aKOH
COXPaHEHUs MaCChI.

Jlabopamopnsie onvimotl.

Co3pganue mozene MOIeKyJ
(IapocTepKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3I[0B HEOPTraHUYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAILIOB.

Habmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) © XUMHYECKHX
(ropeHue cBeUYH, MPOKATMBAHUE METHOMN
MIPOBOJIOKH ) SIBJICHUH.

Hab6mronenue u onrcanue mpu3HaKoB
MPOTEKAHMSI XUMHUECKUX PEaKITUN
pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIBHOW MOJIEKYJIIPHOM MACChI
BEIIIECTB, MOJIIPHOM MacChl, MacChl
BEIIECTB, MAaCChl M KOJIMYECTBA BEIICCTBA,;
MacCOBOM JIOJIM XUMHYECKOTO dJIEMEHTA
o ¢hopmyJsie CoeMHEHUS,;
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I10 YPpaBHCHHUAM XUMHNYCCKHUX peaKuHﬁ:
KOJIN4YCCTBA, MAaCChl B€IICCTBA

I10 U3BCCTHOMY KOJIMYICCTBY, MAaCCC
PCAarcHTOB WU IIPOAYKTOB PCAKIINHU

Htoro no pazneny

20

Pasznen 2. BaxkHeiimue npeacTaBUTe/IM HEOPraHUYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.
Iloagatue
00 okcHumax

6

Bosayx — cmech raszos. CocTtaB Bo3ayxa.
Kucnopon — anmemeHnT u npocroe
BeniecTBo. HaxoxieHne kuciopoaa

B IIpHUpojie, pU3ndecKkue u XUMUYECKUe
cBolicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kuciaopoaa. CrocoOsbl
MOJIy4E€HHSI KUCIIOpO/Ia B TaOOpaTOpuu 1
MPOMBINIIEHHOCTH. KpyroBopot
KHucjaopoja B mpupoje. O30H —
aIJI0TponHasi MOAU(PUKALX KUCIOPOIa.
TemnoBoit 2 heKT XUMHUYECKON peaKIuy,
TEPMOXUMUYECKHE YPaBHEHUS, DK30-

U SHAOTEPMHUYECKUE peakuu. TomamBo:
yroJib U METaH. 3arpsa3HeHue BO3/1yXa,
yCUJIEHUE TAPHUKOBOT0 3P deKTa,
paspyleHrue 030HOBOIO CJIOSL.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KadecTBeHHOE oIpeneneHne coaepKaHus
KHCJIOPO/A B BO3AYXE

[Tomryuenue, cobupanue, pacrno3HaBaHue

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTS cOcTaBlieHUs! (JOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKkuuii C y4acTHEM KHUCJIOPOAA.
XapakTepu30BaTh (OMKMCHIBATH) COCTAB
BO3/1yXa, (PU3MYECKUE U XUMHUECKUE
CBOMCTBA KHUCJIOPO/a, CIIOCOOBI €ro
MOJIY4YCHHsI, MIPUMEHEHHE U 3HAUCHHE

B IIPUPOJIC U )KU3HU YEIIOBEKA.
CpaBHUBATH pEaKIMK TOPECHUS U
MEJIJICHHOTO OKUCIICHUSI.

OOBSICHATH CYITHOCTb SKOJIOTUYECKHUX
po0JsIeM, CBSI3aHHBIX C 3arpsi3HECHUEM
BO3/IyXa.

CrnenoBath npaBuiiaMm 6e€30mMacHOM
paboThI B TabopaTOpuu Mpu
MCIIOJIb30BAaHUU XUMHYECKOU MOCY/IBI U
00OpyIOBaHMsI, a TAKXKE MPaBUIaM
oOpalieHus ¢ TOPrOYMMHU BEIIECTBAMMU.
IInaHupoBaTh U OCYILIECTBIATH HA
MIPAKTUKE XUMHUYECKHE SKCTICPUMEHTHI,
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Y M3y4YEHNE CBOWCTB KHCIOPO/IA.
HaGmronenrie B3auMoieicTBUS BELIECTB
C KHCJIOPOJIOM U YCJIOBHS
BO3HUKHOBEHUS U MIPEKPAILIEHUS] TOPEHUS
(moxxapa).

Jlabopamopmwiii onvim:

O3HakoMJieHHEe ¢ 00pa3laMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonydenuie u cobupanue
KHUCJIOPOJIa, U3YYECHUE €r0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOW MacChl KUCIIOPOAa U
030Ha HA OCHOBaHUU aTOMHOMN MacChl
XUMUYECKOTO JJIEMEHTA,

KOJIMYECTBA, MACCHI BEILIECTBA

M0 YPaBHEHUSIM XUMUYECKUX PEAKITUI

MPOBOAUTH HAOJIO/IEHHUS, JIETaTh BHIBOIbI
0 pe3yibTaTaM dKCIEPUMEHTA

IIpU MPOBEACHUH JIA0OPATOPHBIX OMBITOB
U TIPAKTUYECKON pabOTHI.

BbIUHCIIATH KOMMYECTBO BEIIECTBA,
00BEM raza o gopmysam.

VYyacTBOBaTH B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBarh pa3BEpHYTHIE TUCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUHBIN
amnmnapar Kypca XUMUU

2.2

Bonopox. [lonsitue
0 KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocToe
BeuectBo. Haxoxnenue Bogopoaa

B IIpUpoJie, pu3nueckrue 1 XuMUISCKUE
CBOICTBa, MPUMEHEHHUE, CIIOCOObI
nonydyeHus. Kucnorsl u conu.
MonspHblil 00bEM ra3oB. Pacuétel

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuil Ikcnepumenm:
Jlemoncmpayuu:

[Tony4yenue, cobupanue u

PackpbiBaTh CMBICI U3y4aeMBbIX ITOHATUI
Y IPUMEHSTh 3TU MOHATHS IPH ONUCAHUU
CBOMCTB BELIECTB U UX ITPEBPAILCHUN.
XapakTepu30BaTh (OMHUCHIBATH)
du3nYecKre 1 XMMUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4YeHHUS,
MIPUMEHEHHE.

Cobupatpb npudOp AJsl NOTy4EHUS
BOIOPO/JIA.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
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pacro3HaBaHuE€ BOJIOPOIA.
B3anmopelicTBue BOAOpOJa C OKCUIIOM
meau (11).

Jlabopamopmuwiii onvim:
B3anmMojelicTBUE KUCIOT C METAJUIAMMU.
Ilpaxmuueckas paboma:

No 4. TTomyuenue u cobupanue Bo1opoJia,
M3Yy4YECHUE €0 CBOMCTB.

Buiuucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA Ira3a

10 €r0 U3BECTHOMY KOJUYECTBY
BEIIECTBA WIH 00BEMY;,

00BEMOB Tra30B MO0 YPABHEHUIO PEAKIUU
Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIIEHUHN
ra3oB

JUTsI COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKuuii C y9acTHEM BOJOPOJA.
BbIyuciasTe MOJISIpHYIO MacCy BELIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM rasa,
MaccCy BEIECTBa,;

[IpoBOIUTE PacUéThI MO YPaBHCHUSIM
XUMUYCCKUX PEaKIMi: KOJINYeCTBa,
00BEMA, MacChl BEILIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToB
WJIM TIPOAYKTOB PEAKIIUH.

CrnenoBath npaBuiaM 06€30MacHOMN
paboThI B TabopaTopuu Mpu
WCITOJIb30BAaHUU XUMHYECKOU TTOCY/IBI U
000opyI0BaHMsI, a TAK)KE TTpaBUIIaM
oOpallleHus ¢ TOPIOYMMHU BEIIeCTBAMU

B OBITY.

IInaHupoBaTh U OCYLIECTBIATH HA
MPAKTUKE XUMHUYECKHE SKCTICPUMEHTHI,
MIPOBOANTH HAOIIOICHNUS, IETaTh BHIBOIBI
M0 pe3ybTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B I'pYyIIIE

2.3

Bopa. PactBopesi.
IHousarue
00 OCHOBaHUAX

duznueckue cBoiicTBa BoAbl. Boga kak
pacTBOpUTEIb. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwus.

PackpbIBaTh CMBICII H3y4aeMBbIX ITOHATUI
Y IPUMEHSTH 3TH MTOHATHS TTPU ONMMCAHUHN
CBOMCTB BEIIECTB U UX IIPEBPALLCHUMN.
XapakTepu30BaTh GU3UICCKHUE U
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PacTtBopsl. Posib pacTBOpOB B nipupoie u
B JKU3HU yesoBeka. KpyroBopot Bojibl
B MPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
Bojl. OXpaHa v 0YUCTKA IPUPOIHBIX BO/I.
HacpblieHHbIe ¥ HEHACBIIICHHBIC
pacTBOpbl. PacTBOpUMOCTH BElECTB

B Boje. MaccoBasd 101 BellecTBa

B pacTBoOpeE.

Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu:

PacTtBOopeHHe BENIECTB € pa3IMuHON
PacTBOPUMOCTHIO.

B3anmMopelicTBue BOAbI C METAINIAMH
(HaTpUeM | KaJIbI[UEM).
HccnenoBanre pacTBOPOB KUCTOT U
1IETI0YEH C TOMOIIBI0 MHINKATOPOB.
Jlabopamophsie onvimol
HccaenoBanue ocoOeHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IUYHON
PacTBOPUMOCTBIO.

[TIpuroroBieHue pacTBOPOB

C OIPEIICIEHHON MAaCCOBOM J0JIEH
PacCTBOPEHHOIO BEIIIECTBA.
Ilpakmuueckas paboma

No 5. TlpuroroBneHue pacTBOPOB

C OIPENICIIEHHON MACCOBOU J0JIEN
PacCTBOPEHHOIO BEILIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOpPUTENS B IPUPOJAHBIX MPOIECCaX.
CocTaBisaTh ypaBHEHHS] XUMHUUECKHUX
peaKkuui ¢ ydacTUEM BOJIbI.

OOBSACHSTH CYITHOCTh AKOJOTMYECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJI, CITIOCOOBI OUHCTKU BOBI
OT MPUMECEH, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HECHUS.

[ImannpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKUE
AKCTIIEPUMEHTHI, IPOBOIUTH HAOJIOICHHUS,
JieaTh BBIBOABI 10 pe3yJibTaTaM
AKCTIIEPUMEHTA MTPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB M MTPAKTUUYECKOM
paboTHI.

CrnenoBathb npaBuiiaM 0€30MacHON
paboThI B 1abOpaTOpUu Mpu
MCIIOIb30BaHUU XUMHUUYECKOW MOCY/IbI U
o0opy0BaHMUS.

[TpoBOINTE BEIYUCIICHUS C IPUMEHEHUEM
MOHSTHUS «MaccoBas JI0Jisl BEIlIeCTBA

B PacTBOpE».

BricTpanBath pa3BEpHYyTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(MOpMAITNIO U3 YUeOHUKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Buviuucnenusa:
C UCITOJIb30BAaHUEM IMOHATHS «MaCcCOBas
JIOJIsl BEIIECTBA B paCTBOpPE»

HCTIOJIb30BATh U3YYECHHBIN MOHATUHNHBIN
arrapar Kypca XuMHuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUICCKUX
COCIUHEHNI

11

Krnaccudukarms HeopraHmueckux
coequnenuit. Oxcunpl. Knaccudukanms
OKCHJIOB. cojicoOpa3syroiue (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEPHBIC) U
HecosieoOpasyromue. Homenknarypa
okcu10B. DU3NUecKre U XUMUYECKUE
CBOMCTBA OKCUAOB. [lomydeHne okcumosB.

OcuoBanus. Knaccudukaiyss OCHOBaHMIA:

IETIOYM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBanuii. ®uznyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHU.
[TosryyeHne OCHOBaHUU.

Kucnotel. Knaccudukariust Kucior.
Homenknatypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTauioB H.H. beketosa.
[lony4yeHne Kucnor.

Conu. HoMeHkiaTypa coJien.
DOU3NYECKUE U XUMUYECKHAE CBOMCTBA
conelt. [lonyuenue conen.
['eHeTnueckas CBsI3b MEXKY KJlacCaMHU
HEOPraHWYECKUX COCTMHECHUM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBats nzydaemolie
BELIECTBA IO COCTaBY M CBOMCTBAM.
CoctaBisaTh (HOPMYIIbI OKCHUIOB, KHCIIOT,
OCHOBAaHUU, COJIEN U HA3bIBATh UX

0 MEKIYHAPOJAHONW HOMEHKJIIATYpE.
IIporuo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIMX XUMUYECKIX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYI BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisaTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKIi, WUTFOCTPUPYIOIIHNX
XUMHUYECKHE CBOICTBA U CIIOCOOBI
MIOJIYYEHHMSI BEIIECTB U3YYECHHBIX
KJIACCOB/TPYIII, a TAaKXKe
NOATBEPKAAIOIINX FEHETUYECKYIO
B3aMMOCBS3b MEXY HUMU.
[Tpou3BOANTH BBIYMCICHUS

110 YPAaBHEHUSAM XUMUYECKHX PEAKLUH.
IInaHnpoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOACHMUS,
JienaTh BBIBOABI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA ITPU NPOBEACHUU
7a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
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OO0pa3iibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KIACCOB.

OMBIThI, WILTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopuvie onvimol

Ornpenenenne pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 UHIUKATOPOB.
N3yuenue B3auMOACHCTBUS KUCIIOT

C METaJUIaMH, PEaKIIUH HEUTPaIU3aLuu.
BzaumonencTBre pactBopa CEpHOU
KHCIIOTHI ¢ okcuoM meau (I1).
[TonydyeHue HEPACTBOPUMBIX OCHOBAHUM.
BriTecHeHHE OTHOTO MeTaJIa IPYTUM
Y3 pacTBOpa COJIH.

llpakxmuueckas paboma

Ne 6. Pemrenune sxcriepuMeHTaIbHBIX
3a7a4 no reMe «Bakuenmme Kiaccel
HEOPraHWYECKUX COCIUHEHUI.
Buviuucnenus:

110 YPABHEHUSAM XUMHUYECKOW PEAKIINH:
KOJIMYECTBA BEIIECTBa, 00bEMA, MacChI
10 MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB UJIN
MIPOAYKTOB PEAKLINU

pabor.

CrnenoBarb npaBuiiaM 0€30MacHOM
paboTHI B 1abOpaTopuu

IIPU UCTOJIb30BAaHUU XUMUYECKON
OCY/IbI 1 000PYIOBAHMUS.

BricTpanBaTh pa3BépHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHPOPMAIIUIO U3 y4eOHUKA U
CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN MOHATHIHBIN
amnmapar Kypca XUMHUH

Hroro no pazneny:

30

31



denepanbHas padbouas nporpamma | Xumusi. 8—9 kinaccel (0a30BbIH ypOBEHbB)

Paznen 3. [lepuonnueckuii 3akon u Ilepuognueckasi cucrema xumnueckux jieMeHToB I. 1. MenaesieeBa. Ctpoenue
aToMoB. XUMH4YeCKas CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKI U

3.1

[Tepunognueckuit
3aKOH U
[Tepuoanueckas
cucTeMa
XUMHUYECKHUX
3JIEMEHTOB

. . Menneneena.

Crpoenue aroma

7

[lepBbie MOMBITKY KJIacCU(DUKAITUN
XUMHUUYECKHUX A1eMeHTOB. [ToHsTHE

O Irpymnmnax CXOAHBIX AJIEMEHTOB
(LIETTOYHBIE U IIET0YHO3EMETbHBIE
METaJUTbI, TaJIOTCHBI, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIE 00pa3yIoT
amM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI.
Ilepuonnueckuii 3axoH. [lepuoauueckas
CHUCTEMa XUMHUUYECKHUX IJIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoaHas u
JUTMHHOTIEPUOIHAsL POPMBI
[lepuoanyeckoi CuCTEMbl XUMHUYECKUX
anemenToB [[.1. Menneneesa. [lepronsl
v rpynnbl. DU3NYECKUN CMBICIT
MOPSAJIKOBOI'O HOMEPA, HOMEPOB MEPHOIA
Y TPYIIIBI JJIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX
anep. 3oronsl. DnekTpoHbl. CTpoeHUEe
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XUMUYECKUX DJIEMEHTOB
ITepynoanueckon CuCTEMBI

.. MenneneeBa. XapakTepHUCTHKA
XUMHYECKOTO DJIEMEHTA

I10 ero noJIoXKeHuro B Ilepuoanueckon
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajnyca

PackpbIBaTh CMBICII IEPUOINYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«]lepnognyeckas cucteMa XUMAYECKUX
anemeHTOB J[.U. MenneneeBa».
MopaenpoBaTs CTpPOCHHE aTOMA,
DHEPreTUYECKUX YPOBHEU U NOLYPOBHEN
IIPU ITIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(QUTypaluil U 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[TosicHAT (hU3NUECKUI CMBICIT
IIOPSIAKOBOI'O HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOAOB, KaJIUM, KAIBLIUI
U UX COCIIMHEHUS I10 ITOJIOKEHUIO

B [lepnognueckon cucreme

.. Menneneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XMMHYECKUX
AJIIEMEHTOB (M3MEHEHUE PAUyCOB
aTOMOB, JIEKTPOOTPHULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCAUHEHUN

B [IpeJieax MaJblX EPUOJIOB U IIIaBHBIX
MOJATPYIIL C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAIUTNYECKUX
CBOICTB M0 TPYIIAM U IEPUOIAM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoandeckoi CuCTEMbl XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. [[.11. MenneneeB — yu€HbIl U
IPaKJIaHHH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBiE THAPOKCHIA [IMHKA

C paCTBOpaMH KHUCJOT U IIET0YEH.
MopenrpoBaHue CTPOECHUS MOJIEKYJT
IIPU TTOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII.
Tabnuna «Ilepuoguyeckas cuctema
XUMUYECKUX 3JIEMEHTOB

J.1. MennaeneeBa».

Jlabopamopnvie onvimol

O3HakomIleHHE ¢ 00pa3liaMyi METAJIOB U
HEMETAJIJIOB

VYyacTBOBaTH B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

BricTpanBath pa3BEépHYyTHIE TUCEMEHHBIE
U YCTHBIC OTBETHI C OTIOPOMA

Ha HHPOPMAIIUIO U3 yU4eOHHKA U APYTUX
WUCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuciureabHO-
BOCCTAHOBUTECIILHBIC
peakuuu

XumMmudeckas cBsa3b. KoBajieHTHas
(monsipHAast U HETIOJSIPHAs ) CBA3b.
DIEKTPOOTPUIIATETHHOCTh XUMUUECKUX
snemenToB. MonHas cBs3b. CTeleHb
okuciaeHus. OKUCIUTEILHO-
BOCCTaHOBUTEIbHBIC peakiiuu. [Ipoiiecchl

PackpbiBaTh CMBICT U3ydaeMbIX TTOHATHUN.
Onpenensats BUJ XUMUYECKOMN CBSI3U

B COCJIMHCHMU.

MonenupoBaTh CTPOEHUE MOJIEKYIT

IIPU ITIOMOIIY PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJICHUS U BOCCTAHOBJICHUSI.
OKucanTeNnn 1 BOCCTAHOBUTEIH.
XHWMUYECKUH IKCIIEPUMEHT: N3yYEHUE
00pa3I110B BEUIECTB METANIOB U
HEMETAJUIOB, B3aUMOJICHICTBHE
TUAPOKCUA [IUHKA C paCTBOPAMHU KUCIIOT
Y 1IEJIOYEH, ITPOBEICHNUE OIBITOB,
WJUTFOCTPUPYIOIIHUX TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUs, COCAMHEHMS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WIUTIOCTPUPYIOLINE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuuu
pasNoKEHUs, COSTUHEHUS)

Hcrnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTsL cocTaBJIeHUs! (hOpMYJT BEIIECTB,
AJIIEKTPOHHOTO OaJlaHCa peaKIu.
OrnpenensTs CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 (popmyniaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COECIMHEHUH T10 CTENEHU OKHCIICHHS
aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
OnpenensaTs OKUCIUTED U
BOCCTAHOBHTEINb. PaccTaBisaTh

KO3 PUITMEHTHI B cXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMi METOAOM JIEKTPOHHOTO
Oasanca.

Habnronath XuMHUECKHUE OTBITHI

10 TUTaHY, aHAJIU3UPOBATh U JIeTaTh
BBIBOJIBI.

HcnionszoBare UKT s cozpanust
MOJIEJIEH, IOATOTOBKH MTPE3EHTALUH,
JIOKJIAJ0B TI0 TEME.

BricTpanBarh pa3BEpHYTHIE TUCHbMEHHbIE
Y YCTHBIE OTBETHI C OMOPON HA
uHpopmanuio u3 yueOHUKa U IPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

HWroro mo pasaeny 15
PesepBHOE BpeMms 3
OBIIEE UNCJIO YACOB 68
110 ITPOT'PAMME
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9 KJIACC
HaumenoBaHue
No KonuuecTBo OcCHOBHBIE BUBI J€ATEILHOCTHA
pa3lielioB U TeEM Conepxxanue o0ydeHus
/1 4acoB o0 y4Jaromuxcs

y4e0HOro IpeiMeTa

Pa3zle.11 1. Bel]_leCTBO H XUMHYECCKUEC PCaKIInH

1.1

[ToBTOpEHUE M
yriryOJieHUE 3HaHUI
OCHOBHBIX pa3/elioB
Kypca 8 kiacca

5

[lepnoguueckuit 3akoH. [lepuoguueckas
CHUCTEMa XMMHUUYECKHUX DJIEMECHTOB

JI.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHECHUU CBOWMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
IIEPHUOJIOB, KA, KAUIbIIUS U UX
CO€OUHECHUI B COOTBETCTBUU

C MOJIOKEHHUEM JICMEHTOB

B [leproanyeckoil cucteme u CTpOCHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMHUYECKOU
CBsI3U. THUIBI KPUCTATNIMYECKUX
pPELIETOK, 3aBUCUMOCTH CBOMCTB
BEIIECTBA OT THUIA KPUCTATIINYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3U.
Knaccuduxamnus u HoMmeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS

K pa3JIMYHBIM KJIACCAaM HEOPraHUYECKUX
COCJIMHCHUM, TeHeTUYEeCKasl CBsI3b
HEOPTaHUYECKUX BEILIECTB.

XapaKkTepu30BaTh XUMUYECKHUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOAOB, KAIHI U KAJIbIUA
110 UX nonoxxeHuro B [lepuonnueckou
cucreme /1. . Menaeneena.
KnaccuduuupoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIECTBA U3YYEHHBIX
KJIaCCOB.

OnuceiBaTh 00LIME XUMUYECKUE
CBOMCTBA BEWIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA PUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKHUX
pEeaKkuuid.

OnpenensaTs BUJ XUMUYECKOU CBSI3U U
THIl KPUCTAJUINYECKOU PEIETKH
BEILIECTBA.

IIporro3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHS.
BricTtpauBars pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAKOMJICHHE C MOJICIISIMU
KPUCTaJUIMYECKUX PELIETOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB
U HeMeTaJuIoB (rpadura u anMasa),
CIIOYKHBIX BEIIECTB (XJI0pH/Ia HATPHs)

MCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OcHoBHBIE
3aKOHOMEPHOCTH
XUMHAYCSCKHX
peaxkuuu

Krnaccudukarms XaMIYIeCKUX pEeaKITnii
10 Pa3IMIHBIM MpU3HaKaM (110 YHCITY
COCTaBY y4acCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEII0BoMY b (DexTy,

110 M3MEHEHHUIO CTETICHEeH OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB,

0 00OPaTUMOCTH, IO YU4aCTHUIO
Karajam3aropa). IK30- U
HHAOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHCHHUS.
IToHsITHE O CKOPOCTH XUMUYECKOU
peakuuu. [lonsitre 06 0OpaTUMBIX

1 HeOOpaTUMBIX XHMHUYECKUX PEAKITHSX.
[ToHsiITHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusax. [lonsarue o karanuse.
[ToHsITHE O XUMUYIECKOM PABHOBECHH.
daxTophl, BIUSIONTUE HA CKOPOCTh
XUMHUYCCKON PEaKIMH U TOJ0KCHUE
XUMHUYECKOTO PAaBHOBECHS.
OKHCITUTETPHO-BOCCTAHOBUTEIILHBIE

PackppIBaTh CMBICT NU3y4a€MbIX TOHATUIA
Y TIPUMEHSTH 3TU NOHATHUSA MPYU ONUCAHUH
CBOMCTB BEUIECTB U MX MPEBPAIICHUMN.
KnaccudunmpoBath Xumudeckue
pEaKIUu MO pa3IUYHbIM PU3HAKAM.
YcranaBauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOUN peaKkIuy OT Pa3IuIHbIX
(akTopOB.

[TIporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBpaIieHun
B Pa3JIMUHBIX YCIOBUSX.

Onpenenars OKUCIUTEND U
BoccraHoBurtesb B OBP.

CocTaBnsiTh IEKTPOHHBIN OanmaHC
peaKiuu.

[Tpon3BOAUTH BEIYUCIICHUS

10 XUMUYECKUM YPAaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WM TPpyMIe.

BricTpauBaTh pa3BEpHYThIE MNCbMEHHbBIE
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peaKkIiu, JIEKTPOHHBINA OanaHC
OKHUCJIUTETHbHO-BOCCTAHOBUTEIILHOM
peakuuu. CocTaBieHUE ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BAHUEM METO/1A
AJIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEakIMu OT BO3ACHCTBUS
pa3IM4YHbIX (PAaKTOPOB.

OnBITH, WUTIOCTPUPYIOIINUE PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (TopeHue, peakiuu
Pa3NoXKEHUs, COSUHEHHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pEareHToB WM MPOIYKTOB IO
YPaBHEHUSIM XUMUYECKUX PEAKITUi

Y YCTHBIEC OTBETHI C OMOPO

Ha WHGOPMAIIHIO U3 y4eOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
MCII0JIb30BATh U3YYEHHBIN MOHATUWHBIN
arnmapar Kypca XuMuu

1.3

DIIEKTPOIUTHYECKAS
JTUCCOITHAITHS.
XUMHUYECKHUE
peaxknuu

B pacTBOpax

Teopus 3JIEKTPOIMTHYECKON
JIMCCOLMALINN. DJIEKTPOIUTHI U
HEIJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHu3M quccolany BEIIECTB

C Pa3IMYHBIMHU BUJIAMH XUMHUYECKOM
cBsa3u. Crenenp qucconuannu. CUiibHbIE
U CJ1a0bIe SJIEKTPOJIUTHI.

Peakmuu nonHoro ooMena. Y ciioBus

PackpeiBaTh CMBICII H3ydaeMbIX IIOHITUH,
a TAK)KE CMBICII TEOPUHN
JIEKTPOJIMTUYECKON JUCCOLUALIAH.
OOBIACHATH TPUYHUHBI
3JEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3JinyaTh CJa0ble U CUITbHBIC
AIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS TUCCOLHUALINT
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MPOTEKAHMSI PEAKIIMII HOHHOTO OOMEHA,
MIOJIHBIE U COKPALIEHHBIE HOHHBIE
ypaBHEeHUs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUU U COJICH B CBETE
MIPEICTABIICHUN 00 3JEKTPOTUTHUECKOM
nucconnanuy. KauecTBeHHbIE peakuu
Ha WOHBL. [IoHATHE O THIPOIM3E CONEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanne 31€KTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IIpoLecca
JUCCOLIMALMY KUCJIOT, IIeJI0ueh

¥ coleld (BO3MOYKHO HCITOJIb30BaHHE
BUJICOMATEPUAJIOB).

OnbITHI, WUTIOCTPUPYIOIIHNE TPU3HAKU
NpOTEKaHMs peakuii HOHHOTO OOMeHa
(oOpa3oBaHue ocajiKa, BBIJICICHUE ra3a,
o0pazoBaHUE BOJIbI).

Pacnio3snaBanne HEOpraHMYECKUX
BELIECTB C IIOMOIIIbK KAYE€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopnwiii onvim:

N3ydyeHue npu3HakoB NPOTEKaHUS
peakluyu HOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:

KHCJIOT, IIEJIOYEH U COJIeH, IMOJIHBIC U
COKpaIlIEHHbIC MOHHBIE YPaBHEHHUSI
XUMUYECKUX PEeaKIUii HOHHOTO 0OMEHa,
KpaTKHe MOHHBIE YPaBHEHUS MPOCTHIX
peaKkuuii THAPOIIU3a COIEH.
XapakTepu3oBaTh 00IMNE XUMUIECKUC
CBOICTBA BEMIECTB Pa3IMYHBIX KJIaCCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKOU
JIMCCOLMALINN; TOATBEPKIaTh CBOMCTBA
MIPUMEpPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUU.
Pewiars 3kcriepuMeHTANIbHBIE 33141

0 TEME.

[InaHnpoBaTh U OCYIIECTBIISTH

Ha MPAKTUKE XUMHUUYECKHUE
IKCIIEPUMEHTHI, POBOIUTH HAOIIOICHHUS,
JieJaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA NP MPOBEIACHUN
71a00pPaTOPHBIX OMBITOB U MIPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaMm 06e€30macHOM
paboThI B TabopaTopuu Mpu
UCIIOJIb30BAHUU XUMUYECKOW MOCYAbI U
o0opymoBaHUS.

[TpoBOAUTH BBIYKCIIEHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYuyacTBOBaTh B COBMECTHOM padboTe
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Ne 1. Pemienue skcriepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviyucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEaAKIIUi

B TIape WJIM TPYIIIIE.
BricTpauBaTh pa3BEpHYyTHIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OTIOPOU

Ha HHPOPMAIHIO U3 Y4eOHUKA U APYTUX
MUCTOYHUKOB HH(POPMAIINH, B TOM YHCIIC
WNuTtepHera

Hroro no pazaeny

17

Pasznes 2. HeMeTa/lsibl 1 UX cOeIMHEHUS

2.1 | Obmas 4
XapaKTEePUCTHKA
XUMHYCCKUX
3JICMECHTOB
VIIA-rpynrsbl.
["amorensl

OO61mast XxapakTepUCTUKA TaJIOTEHOB.
OC0OEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpPHBIE CTETIEHU OKUCIICHHUS.
Crpoenue u pu3nyecKue CBONCTBA
MPOCTHIX BELIECTB — raJOT€HOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE
XJiopa (B3auMOJICCTBUE ¢ METAJIJIaMHU,
HEMETaJUTaMH, IISJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCJIOTA,
XUMUYECKUE CBOMCTBA, MOJTYyYEHHE,
npuMeHeHue. JlerctBue xjaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKaA.
Baxueiimme XJI0puabl 1 UX HAXOKICHHUE
B IIPUPOJIE.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

OnbITH, OTpakaromue GU3NIECKUe u
XUMUYECKUE CBOMCTBA raJIOT€HOB U MX
COeMHEHMI (BO3MOYKHO HCITOJIb30BAHUE

OOBsACHATH 001IE 3aKOHOMEPHOCTH

B UI3MEHEHUU CBOMCTB HEMETAILJIOB M UX
COCIMHEHUH B Mpeleaax MaJIbIX
NIEPUOJOB U IJIaBHBIX MOATPYIIII
[leproanyeckoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh GU3HUECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJloreHoB (Ha mpuMepe XJopa) u
CJIOKHBIX BEIIeCTB (XJI0POBOIOPOIA,
XJIOpHJIa HATPHS), CLIOCOOBI UX
NOJIYYEHHs, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensaTe XJIOPUI-UOHBI B pACTBOPE.
[TInaHupoBaTh U OCYIIECTBIATH

HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOAEHUS,
JIeNaTh BHIBOABI [0 pe3yJibTaTaM
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BHICOMATEPUAJIOB).

O3HakoMJIeHHE ¢ 00pa3IaMH XJIOPHJIOB
(raJIoreHuzIoB).

Jlabopamopuwiii onvim.

N3ydeHue CBOMCTB COJISTHOM KHUCJIOTHI.
IIpoBeneHrE KAaUECTBEHHBIX PEAKIINNA
Ha XJIOPU/I-UOHBI.

llpaxmuueckas paboma

Ne 2: TlonmydyeHue CoNsTHOM KUCIIOTHI,
W3y4ECHUE €€ CBOMCTB.

Buviuucnenus:

10 YPABHCHUSAM XMMHUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEarcHTOB JI1aH B N30bITKE

AKCIEPUMEHTA ITPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBatb npaBuiiaMm 6€30MacHON
paboThI B TabopaTopun

IIPU UCIIOJIb30BAHUN XUMUYECKOU
MOCY/Ibl U 000PYOBaHUS.

BricTpanBath pa3BEpHYTHIE TUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN MOHATUWHBIN
amnrmnapar Kypca XUMUU

2.2

OOmas
XapaKTEepPUCTUKA
XUMHAYECKHX
3JIEMEHTOB
VIA-rpynnsl. Cepa
1 €€ COCTMHEHUS

OO0m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u puznueckue CBONCTBa
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI.
AnoTponHbie MOAUBUKAIIMHA KUCTOPOa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBoaopoj, cTpoeHue, pu3ndeckue u
XMMUYECKUE CBOMCTBA.

OKcuzbl cepbl Kak MpeicTaBUTEIN
KHCJIOTHBIX OKCHJIOB.

Cepnas xkucnorta, GU3NIECKue U
XMMHUYECKHE CBOMCTBA (00IIHe KaK

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COEAUHEHUH C YIETOM
CTPOEHHS X aTOMOB.
XapakTepu3oBaTh (U3NYECKUE U
XUMHYECKUE CBOMCTBA MTPOCTOT0
BEIIECTBA CEPBI U €€ COCAUHEHUMN
(cepoBOIOpO/A, OKCHIIOB CEPBI, CEPHOM
KHCJIOTBI, CYJIb(}aTOB), CIOCOOBI UX
MOJIY4YEHHMSI, IPUMEHEHNE U 3HAUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
OnpenensTe HANU4YKE CYJIb(AT-HOHOB
B pacTBOpE.

OOBSIICHATH CYIIHOCTb SKOJIOTUYECKHUX
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MPEICTABUTEIIS KIJIACCA KUCIIOT U
cnenupuieckue). XMMUIECKUE PEaKIiH,
JeXalue B OCHOBE MPOMBIIILIEHHOTO
croco0a Mmoay4yeHus CEpHOU KUCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI,
KadeCTBEHHAs peakiusl Ha CylIb(aT-uOoH.
Haxoxnaenue cepbl 1 €€ CoOeTMHEHU N

B IIpUpoJie. XUMUYECKOE 3arpsi3HEHNE
OKpY’KaroIIeN Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0
MpeAOTBPAILICHHUS.

Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

O3HakoMJieHHEe ¢ 00pa3laMu Cephl U eg
COCTMHEHUSMH (BO3MOXKHO
UCII0JIb30BaHKE BUICOMATEPHAIIOB).
Hab6mronenue nporiecca 00 yriauBaHust
caxapa noj A€HMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
Jlabopamopnsie onvimul.

N3ydyeHne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI.
[IpoBeneHre KaUECTBEHHOW pEaKIUU Ha
cynb(haT-uoH 1 HAOJI0/IeHNEe TTPU3HAKA
€€ MPOTEKAHUS

npo0JieM, CBSI3aHHBIX C IEPepadOTKON
COCIMHEHUH CEPBL.

[TnaHnpoBaTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeJaTh BBIBOJBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA.

CnenoBaTh npaBuiaM 0e30MacHON
paboThI B J1abopaTopun

IIPU UCIIOJIb30BAHUU XUMUYECKOU
HOCYZIbl U 000PY/IOBAHUS.

[Tpon3BOANTH BEIYMCICHUS

0 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh MpH BHIMOJIHEHUN
y4€OHBIX 3a/IaHUN TEKCThl YUEOHUKA,
CHPaBOYHbIE MaTE€PHAIIbI
(llepromuvecKyro CHCTEMY XHMHYECKUX
anemenToB [I. . MenneneeBa, Tabauiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
COJIEH B BOJIE, DJICKTPOXUMHUYECKUH PSJT
HaMPsHKCHUH METaJIOB).

Hcnonbs30BaTh NpyU BHINOJIHEHUN
y4eOHBIX 33/IaHUl U B TIpoIiecce
UCCIIEIOBATEIbCKOM e TEIbHOCTU
HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHYECKOTO COIEP)KaHUs, CIIPABOYHBIC
MaTepuanbl, pecypcsl UaTepHEeTa
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2.3

OO6mas
XapaKTEepUCTUKA
XUMUYECKUX
AJIEMEHTOB
VA-rpynmst.

Azot, pocdop u ux
COEIMHEHUS

OO6m1as xapakTepUCTUKA JIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTCTICHH
OKHUCJICHHUS.

A30T, pacripocTpaHeHue B PUPOJIE,
bu3nUecKre 1 XMMUYECKHE CBOMCTRA.
KpyroBopot azora B mpupojie.
AMMHaK, ero GU3NYecKue u XUMUIECKHUE
CBOWCTBA, MOJyYEHUE U IPUMECHEHHE.
Conu aMmMoOHUs, UX (PU3HUUECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KadecTBeHHas peakiys Ha HOHBI
aMMOHMS.

A30THas KMCIOTAa, €€ MOIyYEHNE,
bu3UYeCcKre M XUMUUYECKHE CBOWCTBA
(oOrmHe Kak mpeacTaBUTENIs Kiacca
KHCJIOT U Cienn(pUIecKue).
Hcnosnp30BaHue HUTPATOB U COJIEU
aMMOHUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHuid. XMMUYECKOe 3arpsi3sHEHUE
OKPYXKAIOILIEN CPENIbl COEAUHEHUAMU
a30Ta (KUCIIOTHBIE IO/, 3arps3HEHUE
BO3/1yXa, ITOYBBI U BOJJOEMOB).
®docdop, amIoTponHbIe MOAUGUKAITUN
dbocdopa, puznUecKre U XUMHUECCKHC
coiictBa. Oxcua pocdopa (V) u
dbochopHas kuciaora, pu3nIecKue u

OOBsACHATH 001IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB JIEMEHTOB
VA-rpynnsl 1 uX COEIMHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBath (pu3uvIecKre u
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
azora u ocdopa 1 UX coeTMHEHU
(amMmuaka, cojicii aMMOHUS, a30THOM
KHCJIOTBI, HUTPaToOB, okcuzaa hocdopa (V)
1 GochopHOi KUCIOTHI, hochaTon),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HAYCHUE B MMPUPOIE M )KU3HU YEITOBEKA.
OnpenensTe HOHBI aMMOHUS U (hocart-
WOHBI B pacCTBOpE.

OOBACHATH CYITHOCTH IKOJIOTHYECKUX
IpOo0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHui a3ora u docdopa

B OKPYXKaroUIeH cpee.

[InaHupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIICPUMEHTHI, IIPOBOIUTH HAOIIOICHNUS,
JIeNaTh BBIBOABI 11O pe3yJIbTaTaM
AKCIIEPUMEHTA TP TPOBEICHUHN
71a00PaTOPHBIX OIMBITOB M MPAKTUIECKOM
paboTHI.

CrnenoBarh nmpaBuiiaM 0€30MacHOM
paboThl B 1abopaTopuu
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XUMUYECKHUE CBOMCTBA, MOTyYEHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEpAIbHBIX YIOOPEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GU3NUECKUMU
CBOMCTBaMU a3oTa, Gocdopa

U MX COCITUHCHHI (BO3MOYKHO
UCTIOJIb30BaHUE BUICOMATCPHAIIOB).
O3HakoMJieHHE ¢ 00pa3liaMu a30THBIX U
(docPopHBIX ynoOpeHHil.

[Tonydenue, cobupanue, pacro3HaBaHUE
Y U3y4E€HUE CBOMCTB aMMMAKa.
B3anmopernicTBrue KOHUEHTPUPOBAHHOU
A30THOW KUCJIOTHI C Me/IbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATECPHAIIOB).
Jlabopamopnvie onvimui:

[TpoBeneHne KaYECTBEHHBIX PEeaKIIUii
Ha MOH aMMoHus U pocdart-noH, u
U3y4eHUE NMPU3HAKOB UX MPOTEKAHMUSI.
lIpakmuueckas paboma

Ne 3: [lony4yenue aMMuaka, u3ydyeHue
€ro CBOWCTB.

Buviuucnenusa:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIuit

IIPU UCIIOJIh30BAHUN XUMUYECKOM
MOCY/IbI 1 000PYTOBaHUSI.
[Tpou3BOIUTH BEIYUCIICHHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonas30BaTh IpH BHITTOJTHEHU T
y4€OHBIX 3a/IaHUN TEKCThl YUEOHUKA,
CIIPABOYHbBIE MaTEPHUATIBI
(TeproUIECKyI0 CUCTEMY XUMHYECKUAX
sanemenToB JI. 1. Meneneena, Tabnuily
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
COJIEW B BOJIE, DJICKTPOXUMHUYECKUH PST
HAIPSOKEHUN METAIIIOB)
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2.4

OOmas
XapaKTEPUCTHKA
XUMHUYCCKUX
3JIEMEHTOB
IVA-rpynisl.
Yraepon u
KPEMHUU, U UX
COCIMHCHMS

OO6m1as xapakTepUCTUKA JIEMEHTOB
IVA-rpynmnbsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTCTICHH
OKHUCJICHHUS.

Yriepos, aoTponHbie MOANMUKAIIIH,
pacnpocTpaHeHHe B IPUPO/IE,
bu3nUecKre 1 XMMUYECKHE CBONCTRA.
Ancop6riusi. Kpyrosopot yriepoaa

B MIPUPOJIE.

Oxcupipl yrieposa, ux Gu3nyecKue u
XUMHUYECKUE CBOWCTBA, JCUCTBUE

Ha KUBbIE OPraHU3MBbI, TTOJIYYCHHUE U
pUMEHEHUE. JKOJOTUIECKUE
poOJIeMbI, CBS3aHHBIE C OKCHUIOM
yriepoza (1V), runoresa rio0anasHOTO
MOTETUICHUS KJIINMAaTa, TapHUKOBBIHI

s dexr.

VYronpHas KUCIOTa U €€ COJU, UX
(br3NYeCcKre M XUMUYECKHIE CBOWCTBA,
MOJIYYCHHUE U TIPUMEHEHUE.
KauecTBeHHas peakiys Ha KapOOHAT-
noHbI. VMcnonb3oBaHe KapOOHATOB

B OBITY, MEIUIIMHE, POMBIITUICHHOCTH U
CEJIbCKOM XO3SMICTBE.
[lepBoHAUATBLHBIC TOHSATHUS

00 OpraHMYecKHX BEIIECTBAaX Kak

0 COCTMHEHMSX yriepoja (MEeTaH, dTaH,

OOBsACHATH 001IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB JIEMEHTOB
IVVA-rpyninsl 1 UX COETMHEHUHN ¢ y4éTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBath (pu3uvIecKre u
XUMHUYECKUE CBONCTBA MIPOCTHIX BEIIECTB
yriaepojia U KPEMHUS U UX COSAUHEHUN
(OKCHIIOB YTJIepo/ia, YrOJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHUJIA KPEMHUS,
KPEMHHUEBOW KHCJIOTHI, CHIIUKATOR),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HAYCHUE B MMPUPOIE M )KU3HU YCIIOBEKA.
OOBACHATH IPUIMHHO-CIICICTBEHHYIO
CBSI3b. CTPOEHHUE BEIIECTBAa — CBOMCTBA
— TIPUMEHEHUE — Ha puMepax
COCIMHEHUN YIJIEpOIa U KPEMHUS.
OmnpenensiTe KApOOHAT- U CUITMKAT-UOHBI
B pacTBOpe.

OOBIACHATH CYITHOCTh IKOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJICKHCIIOTO Ta3a B OKpYXKalomieH cpee.
[TonTBepxaaTh 0COOCHHOCTH COCTaBa
OpPraHWYECKUX BEIIECTB MPUMEpaMu
IPOCTBIX COCIUHEHUH (MeTaH, dTaH,
STHUJICH, alleTUJICH, 3TaHOJ, TJIMIICPHH,
YKCYCHasl KHCJI0Ta), B3aUMOCBSI3b
HEOPTaHMYECKUX COCAMHEHUH yriiepoia u
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STUJICH, alleTUJIEH, 3TaHOJ, TJIUIIEPHUH,
YKCYCHAasl KACJIOTa).

[IpupoaHbie HCTOYHHUKHU YIIEBOAOPOIOB
(yrois, mpuUpOTHBIA Ta3, HEPTH),
HOPOAYKTHI HX TepepaboTku (OeH3UH),
WX POJIb B OBITY ¥ TTPOMBITIUICHHOCTH.
[ToHsATHE O OMONOTMYECKU BaKHBIX
BEIIECTBAX: KHUpaxX, OeNKax, yriaeBogax —
1 WX POJIM B KU3HM YEJIOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COCTMHECHUM.
Kpemnunii, ero ¢pusnueckue u
XUMUYECKHE CBOMCTBA, MOJyYEHUE U
npuMmeHeHue. CoOeTMHCHUS KPEMHUS

B mipupoe. O01ue npeacTaBIcHus

00 okcuze kpemuus (IV) u kpeMHHEBO#
KHCIIOTE.

CunikaThl, UX UCIIOIB30BAaHUE B OBITY,
MEUIMHE, POMBIIIJICHHOCTH.
BaxHeiimme cTpouTenbHbIe MaTEPUAIBI.
KepaMuKa, CTEKJIO, [IEMEHT, OETOH,
x)ene300eToH. [Ipobaembr 6e30macHOro
UCIIOJIb30BaHUS CTPOUTEITHHBIX
MaTEPHAJIOB B TTIOBCETHCBHOM KU3HH.
Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

Mopenu KpUCTAUIMYECKUX PELIETOK

OpPraHMYECKUX BEIECTB.
OnuceIBaTh posib OEIKOB, KUPOB U
YIAEBOAOB B ) YHKITMOHUPOBAHHUH JKUBBIX
OpPTaHW3MOB, COCTaB IMPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U POMBIIIJIEHHOCTH.

[IpoBOIUTH BEIYMCIICHHUS 110 YPABHEHUAM
XUMUYECKUX PEaAKIIH.

[InaHnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, IIPOBOJIUTH HAOIIOICHNUS,
JienaTh BBIBOBI 10 pe3yJibTaTaM
AKCIIEPUMEHTA TIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pador.

CrnenoBath npaBuiiaM 06€30MacHOMN
paboThI B TabopaTopuu

P UCTIOJIb30BAaHUU XUMUYECKON
MOCY/IbI U 000PYIOBaHUS.

Hcnonb30BaTh MpU BBHITIOJTHEHUH
y4eOHBIX 3a/IaHUI TEKCThI YUCOHUKA,
CIIPaBOYHBIC MaTEpHAITBI
(TTeproguUecKkyro CUCTEMY XHMHYECKHUX
anemenToB JI. . Menneneena, Tabiuily
PacTBOPUMOCTH KUCJIOT, OCHOBAHUU U
COJIEM B BOJIE, DJIEKTPOXUMHUYECKUM PSJL
HaMpsKEHUH METAJIOB)
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anMasza, rpaduTta, QyiepeHa.
O3HaKoMIIEHHE C TIPOIECCOM aICOPOITHU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MPOTUBOTAa3a.

O3HakoMJIeHHE € TPOAYKIUEN
CUJIMKATHOM MPOMBIIIICHHOCTH
(Buneomarepuanbl: CHIIMKATHAS
MIPOMBIIUIEHHOCTH ).

Mogenu MOJIEKYJT OPraHuYeCKUX
BEILECTB.

JlabopamopHnbiii onvim:

[Tonyuenue, cobupanue, pacro3HaBaHue
Y M3y4YEHUE CBOMCTB YIIEKUCIIOrO rasa.
[TpoBeneHre KAYECTBEHHBIX pEaKIUii

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3y4YEHHUE NMPU3HAKOB UX MPOTEKAHMUSI.
IIpakmuueckue pabomui:

Ne 4, TlonmydeHue yrieKkucioro rasa,
W3Y4YEHHE €r0 CBOMCTB.

Ne 5. Pemnienue skciepuMeHTaIbHbIX
3aJ1a4 1o Teme «BakHel1me HeMeTaJUIbl
U UX COCTUHEHUS»

Buiuucnenus:

M0 YPAaBHEHUSIM XUMUYECKUX PEaKIINil

Hroro no pazneny

25
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Pasznen 3. MeTajliibl M UX COocAINHCHUSA

3.1

OO01ue cBolicTBa
METAJIOB

4

OO0mrast XapaKTEPUCTHKA XUMHUIECKUX
AJIEMEHTOB — METaJJIOB HA OCHOBAaHUU UX
nojoxxeHusd B [lepuonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

JI.1. MenaeneeBa u CTpOEHUS aTOMOB.
Crpoenne MetaiuioB. MeTtannmyeckas
CBA3b U METAJLTNYECKAS
KPUCTAJUIMYECKAs peLIETKa.
DIIEKTPOXUMHUYECKUN PAAJT HAPSHKEHU I
MeTauioB. u3znueckue U XUMHYECKUE
cBoMicTBa MeTau1oB. O0IINE CIIOCOOBI
noyy4eHus MeTauioB. [lonsarue

0 KOPpPO3UH METANIOB, OCHOBHbIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3UH.
CmnaBsl (CTalb, 9yryH, JIOPATIOMUAHUM,
OpoH3a) M UX MPUMEHEHHE B OBITY U
MPOMBIIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OGpa31bl METAJJIOB U CILIABOB.
N3ydyenue pe3yabTaToB KOPPO3UHU
METaUIOB (BO3MOYKHO MCIIOJIb30BAaHHE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimui:
O3znHakomiieHHe ¢ 00pa3iiaMu METAIIIOB U
CIJIaBOB, WX (PU3UYECKUMHU CBONCTBAMHU.

PackpbiBaTh CMBICIT H3ydaeMbIX MOHITUN
U TIPUMEHSTH 3TH TIOHATHSA NMPU ONTMCAHUH
CBOMCTB BELIECTB U UX MPEBPAICHUN.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHCHHUH CBONCTB 2JIEMEHTOB-
METaJUIOB M UX COCJIMHEHHH C yIETOM
CTPOCHHUSI UX aTOMOB.

XapaKTepu30BaTh CTPOSHUE METAILIOB,
ob1mue GU3NIeCcCKue U XUMHUECKHE
CBOMCTBa METAJLJIOB.

XapakTepu30BaTh OOIHE CITOCOObI
MOJIYYEHUSI METAJLIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuiiaMm 6e€30MacHOM
paboThI B TabOpaTOpUu Mpu
WCTIOJIb30BaHUM XUMHYECKOU TTOCY/IbI U
000py10BaHMS.

[Tpon3BOANTH BBIYMCIICHHS

110 YPaBHEHUSM XUMUYCCKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WJIU TPYIIIIC.

Hcrnonp30BaTh IIPH BBITTOTHEHUN
y4eOHBIX 3a/IaHUN TEKCThl YYEOHUKA,
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Buviuucnenus:

10 YPABHEHUSAM XUMHYECKUX PEAKIINM,
€CJIM OJINH U3 PEAreHTOB COJACPKUT
MIPUMECHU

CIIPABOYHBIE MaTepUaIbl
([Teprognyeckyro cUCTEMY XUMUYECKUX
anemenToB /. 1. Menzeneesa, Tabnuiy
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
COJIEUN B BOJIE, DJICKTPOXUMHUYECKUU PSJT
HaNpsHKCHUH METaJlIoB)

3.2

Baxnuenmune
METAJUIBI U UX
COeIUHEHUS

16

[IlenouHbIe METAIbI: MOJI0XKECHUE

B [lepuoanueckoil cucremMe XMuMHYECKUX
sanemeHToB JI.1. MenneneeBa, CTpoeHUE
HX aTOMOB, HaXOX/ICHUE B MPUPO/IE.
du3nyecKrue 1 XUMUUYCCKHUE CBONCTBA
(na mpumepe HaTpust 1 Kaius). OKCHIBI
Y TUJIPOKCHUIbI HATPUS U KaJIHS.
ITpumMeHeHue MEeTOUYHBIX METAIUIOB U UX
COEJIMHEHUIA.

[IlenouyHo3eMeabHbBIC METaIbl MAarHUM 1
KaJbLUK: TToNoXeHue B [lepuoandeckoit
CUCTEME XMMHYECKHUX DJICMCHTOB

J.1. MeHnneneeBa, CTpOEHUE UX aTOMOB,
HaXOXJeHUe B ripupojae. Pusnueckue u
XHUMHUYECKHE CBOMCTBA MarHus 1
Kajablus. BaxkHelnmme coeTuHeHUS
KaJbIus (OKCHI, TUAPOKCHUI, COJIH).
JKEcTKOCTh BOALI M CLIOCOOEI €6
YCTpaHEHMUSL.

AJIIOMUHHHN. TIOJIOKEHHE

B [leproinyeckoi CUCTEME XUMUYECKUX

OOBACHATH 001ME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEIMHEHUI B IPyIIax

C Y4ETOM CTPOCHHMSI X aTOMOB.
XapakTepu3oBaTh (U3NYECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
METaJUIOB M UX COSMHCHUHN (OKCHIOB,
THUIPOKCHUIOB, COJICH), CITOCOOBI UX
MOJIy4YEHHUSI, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.

VY cranaBnMBaTh NPUUYUHHO-CIIEICTBEHHYIO
CBSA3b: CTPOEHUE BELIECTBA — CBOMCTBA
— NPUMEHEHHUE — HA ITpUMeEpax
M3y4aeMbIX BellecTB. PacriozHaBaTh ¢
NOMOILBIO KAYECTBEHHBIX PEAKLUI NOHBI
METaJJIOB. MarHusl, Kajablus, aTlOMUHUA,
nuHKa, xenesa (1) u xenesa (1), meau
().

JlokasbiBaTh aM()OTEpHBIN XapaKTep
OKCHUJIOB U TUJPOKCHJIOB AJTFOMUHHUS U
UHKA.
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anemenToB [[.. Menneneesa, crpoenue
aToMa, HaxOXJACHUE B IIPUPO/IE.
DU3NYECKUE U XUMAYECKHE CBOMCTBA
amoMuHusA. AM(pOTEpHbIE CBONCTBA
OKCHJIa ¥l TUAPOKCH 1A aJTFOMUHUS.
Keneso: nonoxxenue B [lepnognueckon
CUCTEME XUMHUYECKHUX JIEMEHTOB

J.1. MenneneeBa, CTpOCHUE aTOMa,
HaX0XJIeHHE B npupoje. Puznueckue u
XUMUYECKHE CBOMCTBA Xkelne3a. OKCUpbl,
ruIpokcu bl i conu xkenesa (1) u xenesa
(1), ux coctaB, CBOMCTBA U MOTyUCHHE.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJbIMS ¥ HATPHS C BOJOH (BO3MOKHO
UCII0JIb30BAaHKE BUICOMATEPHAIIOB).
OxkpammBanue TIaMeHH HOHAMU HaTpHS,
KIS ¥ KaJblUsl (BO3MOXKHO
UCII0JIb30BaHKE BUCOMATEPHAIIOB)
HccnenoBanue cBONMCTB KECTKOUW BOJIBI.
[Iporiecc ropenus xemne3a B KUCJIOPOIE
(BO3MOKHO MCITOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamopnsie onvimul.

[IpoBeneHrEe KaUeCTBCHHBIX PEaKITUi

Ha MOHBI (MarHus, KaJbIIH, ATFOMUHHS,

[ImanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOACHMS,
Jie1aTh BBIBOZBI 10 pe3yJibTaTaM
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 06e€30MacHOMN
paboThI B TabopaTopuu

IIPU UCHOJIb30BAHUNA XUMUYECKON
MOCY/IbI U 000PYTOBAHUSI.

[Ipou3BOAUTH BHIYUCICHUS

M0 XUMUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B M1ape WM TpymIe.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(POPMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
WCIIOb30BaTh U3YYEHHBIN TOHATHIHBIN
anmapar Kypca XUMHH
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unkKa, sxenesa (1) u xemesa (1), meau
(11), orucanue MPU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue aMmpoTepHbIX CBONCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCUAA
UHKA.

IIpakxmuueckue pabomui:

Ne 6. JKécTkoCcTh BOJIBI U METOMBI €€
YCTPAHECHHUSL.

Ne 7. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o TeMe «Baxnenmmue MeTauisl U
UX COCIUHEHUS.

Buviyucnenus:

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIHi,
€CJIM OJINH M3 PEareHTOB JIaH B U30BITKE
WJIM COJIEPKUT MIPUMECH;

MacCOBOM JI0JIU BBIXOJA MPOYKTa
peakiumn

Hroro o pazneny 20

Paznen 4. XuMus u oOKpy»kaminasi cpeaa

4.1 | Xumus u 3

OKpYyXKarolas cpeza

BemiecTBa n Matepualibl B TOBCETHEBHOM
YKM3HU YelloBeka. be3zomacHoe
UCIIO0JIb30BAHKE BEIIECTB U XUMHYECKUX
peakuuii B ObITy. [lepBas momors mpu
XUMHUUYECKUX 0KOTaX U OTPaBJICHUSX.
XUMUYECKOE 3arpsi3sHEHNE OKpY Karolen
cpenbl (IpeaesibHas A0MyCcTUMas

XapakTepu3oBaTh pOJib XUMUU

B Pa3IMYHBIX cepax AesITeILHOCTH
JIFOIei, OCHOBHBIC BEIIISCTBA U
MaTepualbl, MPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI0 YEJIOBEKA.

OOBICHATH yCIOBHS 0€30IMacCHOTO
UCII0JIb30BAHUS BEILIECTB M XUMUYECKHUX
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KOHICHTpALUS BEHIECTB. Poib XumMun

B PEIICHUU IKOJOTUUECKUX MPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yaenue o0pas3iioB MaTepuaionB
(cTek10, CrIaBbl METAJLIOB, IOJMMEPHBIC
MaTepHaJIbl)

peakiuii B OBITY.

AHaJIM3UPOBATh U KPUTHUECKU
OLICHUBATh UH(OPMAIIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJIBCKOTO XO035MCTBA,
TPAHCIIOPTA U JIp. HA COCTOSHUE
OKPYKaIOIIEN CPEbI.

YMeTh OKa3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.
[IpuHuMath yyactue B 00CYXJIC€HUH
poOJieM XUMUUYECKOM U IKOJIOTHYECKON
HAIPABJIEHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO IO3UIUIO IO NPpodiieMe U
npeajaraTb BO3MOYKHbBIEC TYyTH €€
peLIeHus

Hroro no pazneny: 3
PesepBHOE BpeMms 3
OBIIEE YMCJIO HACOB 68
I10 TTPOI'PAMME
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