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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenameTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTEIBHYIO 3aIMMCKY, COJIepKaHue 00yUeHHUs, MIIAaHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MIPOTPAMMBI 110 XUMHH, TEMATHIECKOE TIJIAaHUPOBAHHE.

[TosicHuTenpbHAsE 3amMcKa OTpakaeT OOIIMe LeNd W 3aJaud HU3y4YeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ H3YYEHHUI0 OOy4arolIMMUCH,
MECTO B CTPYKType Y4YeOHOTo IUIaHa, a TaKXke MOAXOAbl K OTOOpYy COAep X aHWs,
K OIPEICNICHHUIO NIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsSI PACKpbIBA€T COJEpKaTeIbHbIE JIMHUHM, KOTOPBIC
npeaIaralTes JUisi 005S3aTeIbHOT0 U3YYCHHs B KaXKIOM KJIacce€ Ha YPOBHE OCHOBHOTO
ob1ero oOpazoBaHusI.

[InanupyeMble pe3ynbTaThl OCBOSHHUS MPOTPAMMBI 110 XHMHH BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUS Ha YpPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHus, a TaK)Ke MPEIMETHbIE JOCTHKEHHUS 00ydaromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNbHOU
porpaMmMbl OCHOBHOTO 00miero oOpaszoBanus, mnpeactaBieHHsix B DPI'OC OO0O,
a Takke Ha OCHOBe (enepanbHOW paldouell MporpamMMmbl BOCHHUTAHUSA U C Y4ETOM
KOHLEMLIMK TpenoAaBaHuss ydyeOHOro mnpeaMera «XuMUs» B 00pa30BaTeIbHBIX
opranuzauusx Poccuiickoit @enepannu.

[IporpamMma nmo XxuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl 0 y4eOHOMY MPEIMETY.

[IporpamMma 1o XxuMuu Ja€T NpeACTABICHUE O LIENAX, 00IIEeH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOMIMXCS  CPEACTBAaMU  y4eOHOro IMpeaMeTa,
yCTaHaBJIMBAaET  O0s3aTeIbHOE  MPEIMETHOE  COJAEp)KaHue,  MpeaycMaTpUBAET
pacnpezeseHue ero 1o KiaccaM U CTPYKTYpUPOBaHUE I10 pa3/iesiaM U TEMaM IPOrpaMMBbI
N0 XUMHUHU, OIpeAeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
coliepKaHusl, PEKOMEHAYEMYIO0 TOCJIEeIOBATEIbHOCTh M3YyYEHUS XUMUU C YYETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYy4aloIMXCs, OMpeAessieT BO3MOXKHOCTH  IpeIMeTa
JUTsL peanu3anud TpeOOBaHWW K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOMU
nporpaMMbl Ha YypOBHE OCHOBHOTO 00IIero o0pa3oBaHMsA, a Takxke TpeOOBaHUMN
K pe3yjbTaTaM OOy4eHMs XMMHM Ha YPOBHE LeJIeld M3yYeHHMs IpeIMeTa U OCHOBHBIX
BUJIOB yu€OHO-TTO3HABATEIBHOMN JEATEIHHOCTH 00Y4aIOIIEerocs M0 OCBOCHUIO yU4EeOHOTO
COJIepKaHUSI.
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3HaHWE XHWMHH CIYXXUT OCHOBOM it (DOPMUPOBAHUS  MHUPOBO33PEHUS
oOyyJaromerocsi, €ro npejcTaBjIeHU 0 MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
UrpaoT (GopMUpyEMble XUMHUEH TNPEJCTAaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTrUU
U 00 DSBOJIONHMH BEIIECTB B TPHUPOJAE, O MYyTIX PEIICHHUs TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
U DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peasii3aIlii BO3MOXXHOCTEH MJIsi caMOpa3BUTHS M (HOPMHPOBAHUS
KYJbTYPBI JINYHOCTH, €€ 001IeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJaJd B (QOpMHUpOBaHUE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
00yyarommxcsi,  HaBBIKOB  HX  CAMOCTOATENIBHOM  yuyeOHOM  JIeSITEeIbHOCTH,
DKCIIEPUMEHTAJIBHBIX W HCCIENOBATEIbCKUX  YMEHHMM,  HEOOXOJAMMBIX  Kak
B ITIOBCEIHEBHOM KU3HU, TaK U B IPO(PECCHOHATHLHOMN JeATebHOCTH;

3HAKOMUT CO CIIEIM(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI 1I€JIOCTHOTO
B3IJIIa HA €IUHCTBO MPUPOJLI U 4YEJIOBEKa, SBISETCA OTBETCTBEHHBIM 3TalioM
B (DOpMHUPOBAHUM €CTECTBEHHOHAYYHOU TPAMOTHOCTH O0YYaIOIINXCS;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIJl B IKOJIOTHUYECKOE 00pa3oBaHUE
00yJaroImXxcs.

JlanHple HamnpaBiieHHs B OOYYEHMM XHMHHM OOECIEYUBAIOTCS CHenu(UKOM
Co/IepKaHusl y4eOHOTO TIpeAMETa, KOTOPBIM SBIISIETCS ME€IarOTMUECKU aIallTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0OImIero oOpa3oBaHUsS OPUEHTUPOBAH
HAa OCBOCHHE OOYYArOUIUMHUCS CHCTEMbl IEPBOHAYAIBHBIX TOHSITHH XHUMHH, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSTUNA OPraHUYECKOU
XUMUH.

CtpykTypa colepkaHusi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOr0 noaxoja K e€ nzyuyenuto. CoaepkaHue CKJIaJIbIBACTCS U3 CUCTEMbI TIOHATHIA
0 XMUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBbI MOHSATUM O XUMHYECKOW pEakKIIvu.
O6e 3T cHuCcTeMbl CTPYKTYpPHO OPTraHW30BaHbI IO MPHUHIIMITY MOCIEI0BATEILHOTO
pPa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

Y4YE€HUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3U;

peACTaBICHUN 00 PIEKTPOTUTUUECKON TUCCOIMAIINY BEIIECTB B PACTBOpax.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITUPUYECKH MOTYUYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJTHOTO YPOBHS K JPYrOMY,
BBITIOJIHASL (PYHKIUMU OOBSICHEHHS MW TMPOTHO3UPOBAHMSI CBOMCTB, CTpOEHUS U
BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TOJIyYEHHUS U3y4aeMbIX BEIIECTB.
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OcBoeHre mporpaMMbl M0 XUMHHU CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XHMMHYECKOM COCTaBJISIOIICH HAyYHOW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
PUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHUIO U METOJIaM MMO3HAHMS B HAYKe.
N3yueHne XuMUU OPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHEe U3YyUCHHBIX YUEOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knacco» u «duszuka. 7 Kiaacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKH Kak O00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON EATeIIbHOCTH
yelioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajadya y4yeOHOTro
npeaMera COCTOUT B (DOPMHUPOBAHUM CHUCTEMbl XMMHUYECKMX 3HAHUN — BaXKHEUIINX
(GbakToB, MOHSATHI, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUM, JTOCTYMHBIX OO0O0OIICHUIA
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUU BEIIECTB M XUMHUECKUX peakiuil, B (QOpMHUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUN U MX NMPUMEHEHUM B Y4eOHO-TIO3HABATEIHHOMN
U y4yeOHO-UCCIEOBATEILCKOM JEATEeIbHOCTH, OCBOEHHUU TIpaBUJl 0€30MacHOIo
oOpaleHus ¢ BEIIeCTBaMHU B MTOBCEHEBHOM KU3HHU.

[Ipy W3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHUsSl BAKHOE
3Ha4YCHUE MPUOOpeEU TaKue 1eH, KaK:

dbopmupoBaHue WUHTEIJIEKTYaJIbHO pa3BUTON JUYHOCTH, TOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY TMPUHITHIO PEIICHUIH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIIOBUSAM >KU3HU;

HaMpaBJICHHOCTh OOy4YEHUsSI Ha CHUCTEMATUYECKOE MPHUOOIIEHHUE O0ydarouuxcs
K CaMOCTOSATEJIbHOW TO3HABATEILHON NESITEIHbHOCTH, HAYyYHBIM METOJAaM IMO3HAHUA,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XMMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pPa3HOOOpa3HOW JeATEIHbHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIIOUEBHIX HABBIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATBLHOE 3HAUCHUE JJISI PA3JIMUYHBIX BUJIOB
NeATEIIbHOCTH;

dbopmupoBanue oO1Iell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIE YMEHUU OOBSCHSITH U OLICHUBAThH SIBJICHUSI OKPYIKAIOIIETO MUPA, UCTIONb3YSI
3HAHUS U ONBIT, MOJYYEHHBbIE MPU HU3YYCHUU XUMHUHU, TPUMEHSITh UX MPU PEUICHUU
mpo0sIeM B TOBCEAHEBHOM KU3HU U TPYAOBOMU JIEATETLHOCTH;

dbopmupoBaHre y OOyYarOmMXCs TYMaHUCTHUUYECKHUX OTHOIICHUN, MOHUMAaHUS
IIEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTHYECKU IIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM NIEATEIHHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKPYXarlel NpUpOIHON CPEBI;

pa3BUTHE MOTHUBAlMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS 00IIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BHIOOPY MPpOdUIIS U HAMTPABICHHOCTH JATbHEHIIIETO O0yUCHHUS.

OO61iee 4YuCI0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3ydeHHs XuUMUU, — 136 4acos:
B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 vacoB (2 yaca B HEZIEIO).
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JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh HCIOJIH30BAHO YYACTHUKAMU 00Pa30BaTEILHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH cofiep kaHusl KOHKPETHOM paboueit nporpamMmsl. [Ipu aTom
oOsi3aTenpbHas (MHBapHWAHTHAs) 4YacTh COJACPXKAHUSA TPEIMETa, YCTaHOBJIEHHAs

npuMepHOi paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3yuYeHHE, TOJKHBI ObITh
COXpaHEHBI MOJHOCTHIO.
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COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B ’KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeTojJax Mo3HaHus B xuMuH. Yucteie BemecTBa U cMecH. CriocoObl pazjiesieHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThle 1 CoXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTelbHasd aTomMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIs1 XUMUYECKOT0 3JIEMEHTA B COCIUHECHUH.

KomnuectBo BemectBa. Moss. Monsipaas macca. B3auMocBs3b KOJIMUECTBA, MACCHI
U 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€Tel mo dopmyliaM XUMUYECKHUX
COCJIMHCHUU.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpPAaHEHUSI MACChl BEUIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaiuss XUMUYECKUX
peakiuii (CoeIMHEHUs, Pa3I0KEHUs, 3aMEIIeHHsI, OOMEHa).

Xumuueckuul 3KCnepumMenm:

3HaKOMCTBO C XHMHYECKOW TMOCYJ0W, MpaBWiIaMH padoThl B Jaboparopuu u
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpYJAOBaHUMEM, H3YUYEHHE U OIMCAHUE
(bU3UYIECKUX CBOMCTB 00pa3IiOB HEOPTraHMUECKUX BEIISCTB, HAOIIOICHUE (PHU3UICCKUX
(MmaBJeHWE BOCKA, TastHUE JIbJa, pacTUpaHHUe caxapa B CTYIKE, KUTICHWE U KOHICHCAITHSI
BOABbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJIEHWH, HAOJIIOIEHHE W ONHCAaHUE MNPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakluil (pas3loKeHue caxapa, B3auMMOJICUCTBHE CEPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasioxenue ruapokcuma meau (1) mpu HarpeBaHmu,
B3aUMOJIEHCTBHE KeJie3a ¢ pacTBopoM cosi meau (II), uzydenue cnocoOoB paszjeneHus
cMeceld (C TIOMOIIBIO MarHuTa, (WIBTpOBAHWE, BBIMAPUBAHUE, JUCTHILUISAIINSA,
xpoMarorpadusi), TpOBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAOIIO/ICHUE W OMHCAHUE
pE3yNbTaTOB TIPOBEICHHS OIbITa, HWUIFOCTPUPYIOMIETO 3aKOH COXPaHEHUS MAacChl,
CO3JIaHHE MOJIeJIel MOJIEKYJI (IIIapOCTEPHKHEBBIX).

BaskHejinmue npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 31eMeHT 1 IpoCcTOe BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NUECKUe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcupapl. [lpumenenune kuciopoga. CrnocoObl MOMyYEHUS KHUCIOpOAa
B JlabopaTtopuu U MpoMbIIUIeHHOCTU. KpyroBopoT kuciopoga B mpupozae. O30H —
aIJIOTPOIIHAS MOAU(UKAIIHS KUCIOPOA.



denepanbHas padouas mporpamma | Xumus. 8-9 kiaccel (0a30BbIi yPOBEHb)

TemnoBoit 3hPekT XuMUUEeCKOW peakiuu, TEPMOXUMHUYECKHE ypaBHEHHUS, HK30-
U SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
YCWJICHHE MapHUKOBOTO A PeKTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3nYecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIH.

MossipHbIi 00BEM Ta30B. PacuéThl M0 XUMUUYECKUM YpaBHEHUSIM.

dusnueckue cBOKWCTBA BOAbL. Bona kak pactBopureinb. PactBopsl. HacbllieHHbIe 1
HEHACBILEHHBIE pacTBOPHI. PACTBOPUMOCTH BEIIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Posib pacTBOpoB B ImpHpoAE U
B )KM3HHU 4esioBeKka. KpyroBopot Bobl B pupoe. 3arps3HeHre NpUpoaHbIX Bod. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanusa Heopranmdeckux coeauHenuit. Oxcunpl. Knaccudukanus
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) 151
HecoseoOpaszyronme. HoMmenknatypa okcuoB. Pu3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuaoB. [lonyuenne okcuaoB.

OcnoBanus. Knaccudukaius ocHOBaHM: MENTOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. PuU3WUECKHE W XMMUYECKHE CBOWCTBA OCHOBAHUU.
[TonydyeHrne OCHOBaHHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa xkuciaor. dusnyueckue u
XAMUYECKHE CBoMCTBA KUCIOT. Psin aktuBHOCTHM MeTainoB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Homenkmarypa coiseid. Pu3nueckue M XHMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnyeckas cBs3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuil 5Kcnepumenm:

KauyeCTBEHHOE OINPEIECICHUE COJAEPKAHMS KHUCIOpPOJAa B BO3JAyXE, IOIYYEHUE,
coOMpaHue, pacno3HaBaHWE€ M M3YyYEHHE CBOMCTB KHUCIOpOJa, HaOIIOACHHE
B3aUMOJICUCTBUS BEILECTB C KUCJIOPOJIOM M YCJIOBHUS BO3HUKHOBEHMS U MPEKPALLICHUS
roperust (mokapa), O3HaKOMJIEHHE C OOpasllaMu OKCHUJIOB M OIKMCAaHUE WX CBOMCTB,
noJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3Y4YEHHE CBOMCTB BojOpoja (ropeHue),
B3auMozeiictBue Bomopoma ¢ okcumomM wmeam (1) (BO3MOXHO —HCITONB30BaHME
BUJIEOMaTEpUAJIOB), HAOJIOIeHHE 00Pa3IOB BEILIECTB KOJIMUECTBOM 1 MOJIb, MCCIIeIOBaHKE
0COOEHHOCTEH PAacTBOPEHMS BEUIECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBIICHUE
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BENIECTBA, B3aUMOCHCTBHE
BOABl C MeTaJulamMu (HaTpueM ¢ KajdblueM) (BO3MOXHO  HMCIOJb30BaHUE
BUJICOMATEPHATIOB), HCCIEIOBaHHE OOpa3LlOB HEOPTaHWYECKUX BEIIECTB Pa3TUUYHbBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHUS OKPACKU MHAUKATOPOB B paCTBOPAX KUCIIOT U IIETI0YEH,
u3ydeHne B3ammojaencTBus okcuaa meau (I1) ¢ pacTBopoM cepHOI KHCIOTHI, KHCIOT
C METAJUIAMM, PEAKUMUHA HEUTPAIM3ALNH, MOJy4EeHUE HEPACTBOPUMBIX OCHOBAHUU,



denepanbHas padouas mporpamma | Xumus. 8-9 kiaccel (0a30BbIi yPOBEHb)

BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIN, PELIEHUE DKCIIEPUMEHTAIIBHBIX
3a1a4 110 Teme «Baxkneniume Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Iepuonuueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX 3JIEMEHTOB
A.A. Mengeneea. CtpoeHue aroMoB. XuUMHYECKasl CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJI0YHO3EMEIbHBIE METaJUIbl, TAJIOTEHbI, THEPTHBIC
ras3el). JIE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnogmueckuit 3akoH. Ilepmommueckass cucTeMa  XUMHUYECKUX  DJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuoanas u JuyinHHONIEpuoaHast Gopmsel [lepuonnyeckoit
cucTeMbl xuMuueckux 3nemeHToB .M. Menzaeneesa. Ilepuoas! u rpynnel. @usnyeckui
CMBICJI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI FJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX sifep. M3orombl. Onexktponbl. CTtpoeHue
3JEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XHUMHUYECKUX eMeHTOB llepuonnueckoi
cucreMbl JI.MI. MenneneeBa. XapakTepUCTHKAa XUMHUUYECKOIO JJIEMEHTa IO €T0
noJioxkenuto B [lepuonuueckoit cucreme .. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IMEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u llepuognueckoi CUCTEMbl XMMUYECKUX
AJIEMEHTOB JUJIS Pa3BUTHs HAYKHU U ITpakTuku. [[.M1. MeHnneneeB — y4€HbIN U TpaKIaHHH.

Xumuyeckass  cBsi3b. KoBanenTHas  (monsipHass W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs! CBS3b.

Crenenb okucieHuss. OKHCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. I[Ipoueccs
OKHCJICHHS M BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oOpasloB BEIIECTB METAaUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUJIPOKCUIA LMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYed, NPOBEICHUE OIbITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
PEAKIIUM Pa3JIOKEHUS, COCTUHEHUS).

Mesicnpeomemmuvie ces13u

Peanuzamuss MeXmnpeaMeTHBIX CBsS3€d TpU W3YYEHWHM XHMHUM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO I[UKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaIUs, TMEePUOJUYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®du3uKa: MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, WU30TOIIbI,
PaIMoOaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYECKUIN 3aps]i, BEIIECTBO, TEJIO, O0BEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, GU3NYCCKUEC BEIMYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPObI, ITOJIC3HBIC
HCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo M XMMUYeCKas peakius

Ilepnogmueckuit 3akoH. Ilepumonmueckass cucTeMa  XUMHUYECKMX  DJIEMEHTOB
.. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalHs, KaIbIUI U UX COCIUHEHUHN
B COOTBETCTBHUU C IOJOKEHUEM IJIEMEHTOB B [lepnoandeckon cucremMe u CTpOEHUEM UX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKOW CBSA3U. THUIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKH W BHUAA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCAIIUXCA K PA3IMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccupukanus  XMMUYECKMX  peakUMid 1O  pa3iu4yHbIM  TPU3HAKaM
(Mo 4YMciay M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3 QeKTy,
[0 W3MEHEHUIO CTENEHEW OKHUCIEHUS XMMHUYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o0 ckopocTu Xxumuueckord peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpAaTUMBbIX XHMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M Te€TepOTreHHBIX
peakuusax. I[lomsatme o  karanuze. IloHsTHE O  XMMHYECKOM  PaBHOBECHHU.
@akTOphl, BAUSAIOMIME HA CKOPOCTh XUMHUYECKOM PEAKIUU U MOJOKEHUE XUMHUECKOTO
pPaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTENBHOM peakunn. CocTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAHUEM METOIa 3JIEKTPOHHOTO OasaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. JIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHuW3M JHCCOLMAIIMM BEUIECTB C PAa3JIMYHBIMUA BUJIAMH
XxuMHuueckoi cBsizu. Crenenp auccoruanyy. CUIbHbBIE U c1a0ble SIEKTPOIUTHI.

Peakunu wmoHHOro oOMeHa. YcJOBHsSI MPOTEKAHUSA PEAKIUl MOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPAILIEHHBIE HOHHBIEC YpaBHEHUS peakinid. CBOMCTBA KUCIIOT, OCHOBAHUN U
CoJIell B CBETE MPEACTABICHUN 00 3JIEKTPOIMTHUYECKON auccouuanuu. KauecTBeHHbIE
peakumu Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

10
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Xumuueckuu s3Kkcnepumenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIopuaa
HATpHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMU OT BO3JAECUCTBUS
pa3nuuHBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npolecca AUCCOLMALMUA KUCIIOT, IEJI0Ye U cojei (BO3MOXHO HCIOJIb30BAHUE BUJIEO
MaTepHasioB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIINX TPU3HAKU MPOTEKAHUS pEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHHME OCajKa, BbIIEJIECHUE T'a3a, 00pa30BaHNE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEaKIMi (ropeHue,
peakUuHu pa3NOKEHUs, COCAUHEHUs), PACIHO3HABAHUE HEOPraHUYECKUX BELIECTB
C IIOMOLIBIO0 KAYECTBEHHBIX PEAKIIUI HA UOHBI, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3aa4.

HemeTtansibl u uX coeJuHeHUS

OO611as xapakTepuCTHKA rajJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CTpoeHue u (pu3nyeckrue CBOMCTBA MPOCTHIX BEUIECTB — FAJIOI€HOB.
XUMHUECKHE CBOMCTBa Ha TMpuUMepe XJiopa (B3auMMOJEHCTBHE C MeETaUlaMH,
HEMeTaJUIaMH, 1eraoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NoJyyeHue, npumeHeHne. JleicTBre XJIopa U XJOPOBOJIOPO/Ia HA OPraHU3M YEeJIOBEKa.

Baxuneiiume xJ10puabl U UX HAX0XKJIEHUE B IPUPO/IE.
O61as xapakrepucTtika 3aeMeHToB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CrpoeHwe W (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KHUCIIOPOJa U cepbl. AJNIOTPONHbIE MOAU(PUKALIMA KUCIOPOJA U CEPHI.
Xumunyeckue cBoricTBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NUECKUE U XUMUUECKHE
cBoricTBa. OKCHBI CEPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKHUE PEaKIlnu, JIeXkKAIIIe B OCHOBE MPOMBIIIJIEHHOTO Ccrioco0a
MOJyYEHUsI CEpHOU KUCIOTHI. [IpuMeHenne cepHoil KucinoTel. ColM CEpHOUM KHUCIOTHI,
KauecTBeHHas: peakuus Ha cyibpar-uoH. HaxoxneHue cepbpl M €€ coeAMHEHUI
B npupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAMHEHUSIMHU CEPhI
(KUCIOTHBIE T0XK/IH, 3arPsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHHUS.
OO6mast xapaktepuctuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHHE B pUpoje, (HU3NUYEeCKUe U
XuMuyeckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydeHue u npuMeHenue. Conu aMMOHUS, WX (PU3MUECKHE
U XMMUYECKHe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHMSL.
A3OoTHast KUCJIOTa, €€ MmojaydeHue, GU3NIecCKue M XUMUYECKHe CBOMCTBA (0OIue Kak
MPEICTaBUTEINS KJlacca KUCIOT U crnernuduyeckue). Mcnonb3oBanue HUTPATOB U COJEH
aMMOHHUSI B KauyeCcTBE MHUHEpAIbHBIX yAOOpeHud. XHUMHUECKOE 3arpsi3HEHUE
OKPY’KaIOIIEH Cpelibl COETUHEHUSAMH a30Ta (KUCIOTHBIE JOXK/IM, 3arpPsI3HEHNE BO3/1yXa,
no4Bbl U BoJI0éMOB). Dochop, aiutoTponHsie Moaudukanuu ¢ocdopa, huznueckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dpocdopHas kucinora, PU3NICCKHUEC
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U XUMUYECKHE CBOWCTBa, monydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUM.

O6mmas xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTEMEHW OKHUCIEHHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIIIH,
pacrpocTpaHeHue B Mpupoiae, (pU3nUecKkue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKcupl yriiepoaa, ux Gu3nueckue U XUMUYECKUE
CBOMCTBA, IEHCTBYE HA KUBBIC OPTaHU3MBI, TTOJIYICHUE U IPUMEHEHHE. IKOJOTUICCKUC
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0anbHOTO MOTEIUICHUS
KJIMMaTta, MApHUKOBBIA 3(P¢deKT. YTroiapHas KUCIOoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, TIOJydeHHE 1 TpuMeHeHne. KauecTBeHHas peakiius Ha KapOoHaTt-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTA U CETLCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHWMYECKHX BEIIECTBaX KaK O COCIWHCHUSIX
yraepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YT0Jb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (0EH3MH), UX POJIb B OBITY M POMBINIIEHHOCTH. [IoHSATHE 0 OMOTOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OeiKax, YIJIeBOJaxX — M MX POJU B KU3HHU UEJOBEKA.
MarepuanbHOE SIUHCTBO OPTAHNYECKUX U HEOPTAaHUYECKUX COCTUMHEHUN.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoge. Oo6mue npeacrariaeHust o0 okcuae kpemuus (IV) u
KpeMHueBon kucnore. CHUITUKATHI, UX HCIOJB30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxneiimue cTpouWTenbHbIE MaTepHaNbl: KEpaMHKa, CTEKJIO, IIEMEHT, OEeTOoH,
xene300eToH. [Ipobnembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTE€pUasOB
B IIOBCEIHEBHOU >KU3HMU.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
MPOBEICHNE KAa4YE€CTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJICHHE MPU3HAKOB HMX
MPOTEKaHUs, OIBIThI, OTpaXarolre GU3NIECKUe U XUMUIECKHE CBOMCTBA raJJOTEHOB U
UX COCIUHEHHH (BO3MOXXHO MCIOJB30BAHME BHUJECOMATEPHUATIOB), O3HAKOMJICHUE
¢ oOpasuaMu XJOpPHAOB (TaJOT€HUJOB), O3HAKOMJIEHHME C oOpaslaMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIOIEHHE Mpo1ecca
o0yriMBaHMs caxapa MoJl JIeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakuuu Ha Ccyinb(paT-uOH U HAOJIOJEHUE MpHU3HAaKa €€ MPOTEKAHMS, O3HAKOMIJICHHE
¢ (Gu3myecKkMMH CBOWCTBaMHU a3oTa, ¢ochopa W HX COEAMHEHUN (BO3MOMKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THBIX U (PocOopHBIX yT0OpeHuH,
NoJiyueHue, coOMpaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHHA U (ocaT-MOH U H3yUeHUE NPU3HAKOB HX
MIPOTEKAHMS, B3aWMOJECHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCHOJB30BAHUE BHUACOMATEPHUATIOB), U3YUEHUE MOAEIICH KPUCTAIUIMYECKUX
peméTok anmaza, rpadura, QyiepeHa, 0O3HAKOMJICHHE C MPOIECCOM aacopOmmu
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOIrasa,
NOJlydYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuil Ha KapOOHAaT M CHJIMKAT-UOHBI U M3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTasuibl ¥ UX COeIMHEHUSA

OO01mast xapakTepuUCTUKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nosiokeHus B Ilepuonnueckor cucreme xumudeckux sneMeHToB .M. MenzaeneeBa u

cTpoeHust atToMoB. CTpoeHHE METAIOB. MeTaimnueckasi CBA3b U METalInyecKas
KpUCTAJUTMYECKAass pEHmETKA. OJIEKTPOXUMHUYECKUM PSA  HANPSOHKEHUWA METaJUIOB.
du3nuecKue U XMMHUUECKUE CBOMCTBA MeTaIIOB. OOI11IMe CLIOCOOBI MTOTYyYEHUS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBbl
(ctanp, 4yTryH, JIOPATIOMUAHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproaMYecKOW CHCTEME XUMHYECKHX
anemeHToB J[.MI. MennaeneeBa, CTpoeHME HX aTOMOB, HaxXOXICHHUE B IPUPOJIE.
duznyueckre W XMMUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi U Kanus). OKCUIbl U
TUJIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne me0UHbIX METANIOB U MX COCIMHEHUM.

[{erouHO3€MENBbHBIE METAJUIBI MArHUN U KAJIBIUI: noJiokeHue B [leproanueckoin
cucteMe xumuueckux aneMeHToB [[.1. MenaeneeBa, cTpoeHHe X aTOMOB, HAXOKJICHUE
B npupoje. PU3nuecKkue U XUMUYECKHME CBOMCTBA MarHus M Kajblusa. BaxkHeunmmue
COCAMHEHUS Kaiblus (OKCUM, TUIAPOKCUI, cojik). KECTKOCTb BOJBI U CHOCOOBI €€
YCTpPaHEHUS.

AJIFOMUHUIA: TIOJIOXKEHWE B llepronnyeckod CHCTEME XUMHUYECKHUX 3SJIEMEHTOB
JA.W. MenneneeBa, CTpO€HHE aroMa, HaxOXIeHHE B mnpupone. Ddusznueckue U
XUMUYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBONCTBA OKCHUJIA W THUAPOKCHIA
AJTIOMUHUSL.

Kenezo: mosoxkenue B lleprogmyeckor CHUCTEME  XUMHYECKHX  DJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHME aroMa, HaxoxaecHWe B npupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKCHIbl, THIpOKCcH bl U comu xxenesa (11) u sxenesa (1),
MX COCTaB, CBOKMCTBA U MOJIyYCHHUE.

Xumuyeckuil 3KCnepumernm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYCHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJIH30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BaHNE BUACOMATEPHAIIOB), UCCISA0BAHNE CBOMCTB KECTKOM BOIBI,
IpoIiecca TopeHus xKeje3a B KUCIopo/ie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKaHUsI KaueCTBEHHBIX PEAKIIM Ha MOHBI (MarHus, KaJIbIUsl, A JTIOMUHUS,
nuaka, xene3a (II) m xeneza (IIl), menu (II), HaGmroneHWe W OMHUCAaHHUE TMPOIIECCOB
OKpallIuBaHUs TJIaMEHU MOHAMM HATPUs, KaJlusl U KaJIbIHs (BO3MOKHO HUCIIOJIB30BAHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNe amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS U
TUJPOKCUJA IIMHKA, PEIICHHE SKCIECPUMEHTAIBHBIX 3alad 1o Teme «Baxueiine
METAJUIBI U UX COEOUHEHUS).

XuUMHA U OKPYKAOUIAS Cpeaa

BemecTtsa u Mmarepuansl B IOBCEAHEBHOW JKM3HHM 4YellOBEKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0XKOTax M OTPaBICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyXkarolled cpelapl (IpenenbHas AOIMycTUMast
KoHIeHTpauusi BewecTB (nanee — [I/IK). Ponbp Xxumum B pelieHHH SKOJIOTMUYECKUX
npooeMm.

Xumuueckui IKcnepumenm:
M3yuyeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAaJUIOB, IOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmuule cesazu

Peanmuzanmss MEXNpeaIMETHBIX CBA3€H NpH HW3YYEeHWH XHMHH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCII0Ib30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIM, TaK
W TIOHSATHN, SIBJSIIONIUXCS CHCTEMHBIMH IS OTACIBHBIX IPEIMETOB ECTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHaNMM3, CHHTE3, KiacCuuUKaIus, TMEPUOJUYHOCTb, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEPECHHE, MOJICIb, SBIICHHE, TMApPHUKOBBIM A((EKT, TEeXHOIOTHS,
MaTepHabl.

®duzuka: martepus, aTOM, HJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIH], W30TOIIHI,
PaINOaKTUBHOCTh, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOJYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacCTBOPUMOCThb, KPHCTAUIMYECKAs pEIIETKa, CIUIaBbl, (PU3HUCCKHE
BEITUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IUJIAHETHI, 3BE3MIHI,
Connue.

buonorusa: ¢dorocunTe3, npixanue, Owocdepa, dSKocHCTEMa, MUHEPATbHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, IMOJIE3HBIE
MCKOIIaeMbI€, TOIIUBO, BOJTHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHS MIPOrPaMMbI OCHOBHOI'O OOILEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XWMHH B CIWHCTBE YYCOHOM M BOCIHTATEIHHOMN
JCATCIIBHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUHCKUMU COLIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU I[ICHHOCTSIMH, IIPUHATHIMU B OOIIIECTBE MTPaBUIIAMA M HOPMaMH
MIOBEJICHUS M CITOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATTU3AIINN
00yJaroImxcs.

JIMYHOCTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaromuXcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIIMH W PACIIUPCHUE
OTIBITA JCATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) NnaTPpHOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECCKOMY M
HAyYHOMY HaCJIeJIMI0, TOHUMAaHUsI 3HAUCHUS XUMUUECKOU HAyKH B )KU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpHOM HH(OpManued o0 MepeaoBbIX
JTOCTIDKCHHUSIX M OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABICHUS O COLMAIIBHBIX HOpMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIICHHUM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOM JI€ITEIbHOCTM TIPH  BBIIOJIHEHUM  Y4YEOHBIX,
MO03HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIEd C MO3WLIHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUN TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE W XHUMHUYECKOW peakIlu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABISIOIIME OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3AX YeJOBEKa C MPUPOIHOU CPEIOH,
O POJIM XMMHUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HAIPABJICHHBIC HA TOTyYeHHE HOBBIX 3HAHHI 10 XUMHUH,
HEOOX0AMMbIE JIJIst 00BSICHEHHST HAOJII0JaeMbIX ITPOIIECCOB U SIBJICHUH, TO3HABATEILHOIA,
UH(POPMAIIMOHHON M YMTATEILCKOM KYIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIILHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOU JIUTEPATYPOM, TOCTYITHBIMUA TEXHUYECKUMU
CpeICcTBaMU MH(POPMAIMOHHBIX TEXHOJIOTUM;

UHTEpEC K 00yUEHUIO U TO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENILCKON JEATENIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEeHHS B AAJIbHEHUILIEM;

4) dopMupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHMWE IIEHHOCTU KWU3HHU, OTBETCTBEHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUE MOCIICACTBUI U HEMPUATUE BPEIHBIX
NPUBBIUCK (YIMOTPEOJICHUS aJKOTONsl, HAPKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOmro/ieHrsT TpaBmwil 0€30MacHOCTH MpU OOpallleHHH C XUMUYECKHMU BEIIECTBAMU
B OBITY U peajbHOMN KU3HU;

5) Tpy/A0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO MpodecCHii W Tpyda pasIndHOro poa,
yBaKEHHE K TPYAy M Pe3yabTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCIIC HAa OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUH 1O XMMHH, OCO3HAHHBIA BBHIOOP HMHIAMBHIYaTbHON
TPAeKTOPUHU MPOJOLKEHUS 00pa3oBaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHCIIHOM
npoeCCHOHATIBHON JEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
alalTUPOBATHCS B MPOPECCUOHANBHOU CPEJIe;

6) IK0JIOTHYECKOr0 BOCIIMTAHUS:

AKOJIOTMYECKHU 1Ie1ecO00pa3Hoe OTHOLIEHUWE K MPHUPOJAE KAaK HCTOYHUKY KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHUE [IEHHOCTU 30POBOr0 U 0€301acHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOIIOACHUSA MpaBUI 0€30MacHOro
NOBEACHUS MpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalLUSIX, YTPOKAIOIINX 3J0OPOBBIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHSATHh 3HAHUS, TMOJydyaeMble TMPU HU3YYEHUU  XUMHUH,
JUIS pELIeHUs 3a7a4, CBA3aHHBIX C OKPYKAIOLIEH IIPUPOAHON CPEOH, ISl ITOBBILLICHUS
YPOBHSI SKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS IT100aTbHOTO XapakTepa dKOJOTHYECKUX
npobsieM W MyTed HMX pEeLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHYECKOTo
MBIIIUIEHUSI, YMEHHSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIJICISIOT  3HAYUMBIE
U1 (POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYUHbIE TOHATUSA (3aKOH, TEOPHUs, IPUHIIMII,
runoresa, (akt, cuctema, Mporecc, IKCIEPUMEHT U JPYToe.), KOTOPbIE HCTIONb3YIOTCS
B €CTECTBEHHO-HAayUHbIX YYEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ITHX
npeaMeToB (GOpMUPOBATh MPEACTABIEHUE O LEJIOCTHOM Hay4yHOW KapTUHE MHpa,
Y YHUBEpCAJIbHbIE yueOHbIE NeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE,
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pETYJIATUBHBIE), KOTOpBIE 00ecIeuynBarOT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON ACSITEIbHOCTH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pacKpbIBaTh CMBIC]T XUMHUYECKUX TOHSATHUU (BBIICNATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTUMH TIOHSATHSIMH), HCIIOJB30BaTh ITOHATHS
JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB W SIBIICHW, BHIOMPATh OCHOBAHWS W KPUTEPUHU
JUIS KJacCU(PUKAIMM XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX PEeaKIuid, yCTaHaBIMBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTHH), JeJaThb BBIBOJLI U
3aKJIIOYCHUS,

YMEHHE TIPUMEHSITh B TIpoIlecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIE), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATENIbHBIX 3a7a4, C YIETOM 3THUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK H3Y4YaE€MbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XUMHUYCCKHUX pEaKIUi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
npoueccax U sIBICHUSX.

ba3oBble uccienoBare/ibCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KA4€CTBE WHCTPYMEHTA
MO3HAHUA, a TaKK€ B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U  TMPOBEJCHUIO
YYEHHUYECKHUX DKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JI0M MPOIecca, CaMOCTOSITEIILHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, (HOPMYTUPOBATH 000OIIECHUS U BBIBOIBI 110 pe3yiIbTaTaM
POBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOIETAaHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEHUE BBIOUpATh, AaHAIU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIMIO PA3TUYHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-
MONYyJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHMBATh  MPOTUBOPEUMBYID UM  HEIOCTOBEPHYIO
uHdOpMaIHIo;

yMEHUE MPUMEHSITh pa3JIMyHble METOIbl W 3alpOoChl NpHU IMOUCKE U O0TOOpe
uH(OPMAITUU ¥ COOTBETCTBYIOIINX JTAHHBIX, HEOOXOMMBIX JIJIS1 BBITTOTHEHUS YICOHBIX U
MO3HABATENFHBIX 33/ad OMPENENIEHHOTO THUIA, NPHOOPETEHHE ONbiTa B 00JACTH
WCITIOJIB30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIAJICHUE
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KYJbTYpOW aKTUBHOTO MCIIOJIb30BaHUSI PA3JIMUHBIX OMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANIbHYIO (OpPMY MpPEACTaBICHUS HHPOPMALMUA U WILTIOCTPUPOBATH
perraeMbie 3a/1a91 HECJIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (opmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATh B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIEITEIbHOCTH HMHGOPMAIUIO O BJIUSHUHM TPOMBIIUICHHOCTH,
CEJIbCKOTO X035IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIEel MPUPOTHON CPEIbI.

KoMMyHUKAaTHBHBIE YHUBepPCAJbHbIEe yueOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOj€ Auanora U (MiaM) JUCKYCCHM) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHUPOBATH CBOU MPEIIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHHUS
MPEJIOKCHHON 3a/1a4u;

MPUOOPETEHUE OIbITa MPE3CHTAMN PE3yIbTATOB BBIMOJTHCHUS XUMHUYECKOTO
JKCIEpUMEHTa (71a00paTOpPHOTO OMbITa, JA0OPATOPHOM padOThI MO HCCIETOBAHUIO
CBOMCTB BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[IO3HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIUX MHTEPECOB U COTJIACOBaHMS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPJAUHAITNS COBMECTHBIX JIEHCTBHMA, ONPECICHUE KPUTEPHUCB
0 OI[EHKE Ka4eCTBa BBHIMOJIHEHHOU paOOTHI U IPYTHUE);

PerynsitTuBHble yHUBepCaJbHbIe yueOHbIE JCeCTBHS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaATh HauOosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4YeOHBIX H
MO3HABATENbHBIX  3aJla4, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIM AaJTOPUTM JIEVCTBUM MPU BBINIOJHEHUU 3aJaHUM C YYETOM MOJIYyUYECHUS
HOBBIX 3HAHWN 00 W3y4aeMbIX OOBEKTAX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3ysibTaTa 3asBJICHHON UEIU, YMEHUE HUCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, Mpe1jiaraéMble B YCJIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JTaHHOM (hefiepaibHON pabouel mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
0o0yJarouMMuCs Hay4HbIE 3HAHUS, YMEHUS U CIOCOObI JEHCTBUM, crenupuuecKue
JUIsL TIpeAMETHON obnactu «XuMus», BUABL ACATENBHOCTH MO TMOJIYYEHUIO HOBOIO
3HAHU, €r0 UHTEPIIPETALNHU, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX
Y HOBBIX CUTYalIUsX.

K koHmy oOyuenus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh ¢(hOPMHUPOBAHHOCTD y 00YyYaIOIUXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHMX IOHATHI: aToM, MOJIEKYJIa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOpPOJHAS U
HEOJITHOPO/IHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAasi M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JI1 XUMHYECKOTO 3JIEMEHTA
B COCIMHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHCJIOTA, OCHOBaHUE, COJb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peaKkMy COCIUHEHUS, PEAKIIUHU PA3JIOKEHUS, PEaKUU 3aMEILECHUS, PEaKIUU
0o0MeHa, 9K30- U SHJOTEPMHUUECKHE PEaKLUH, TEIUIOBON 3(h(PeKT peakuuu, siipo aToma,
AIIEKTPOHHBIN CIIOM aToma, arToMHas OpOUTallb, paguyC aToMa, XUMHUYECKas CBA3b,
NOJIIpHAsT M HEINOJSIPHAsT KOBAJICHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas JI0JIs BellecTBa (MPOLIEHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHNA U IPUMEHSTh 3TH
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJ€HHsS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCJICHUSI JJIEMEHTOB B OWHApHBIX COEOUHEHMSX, MPUHAIJICKHOCTh BEILIECTB
K ONpeNen€éHHOMY KJacCy CO€IMHEHHA 1o ¢GopMmysiaMm, BHJ XHUMHYECKOW CBA3U
(KOoBaJICHTHas! U1 MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MenneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B lleprogumyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaJpo;

ONMKCHIBATh W XapaKTepu3oBaTh TabMMuHyro (opmy llepronnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHas MOArpymnmna (A-rpymnmna)» u
«mobounas mnoarpynmna (b-rpynma)», Mameie W OOJbIIME MEPUOIbl, COOTHOCUTH
0003HaueHus, KOTOpble UMeroTcs B Tabiuue «llepuonuueckas cuctemMa XUMUYECKUX
anemeHtoB J[.MI. MennaeneeBa» C YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsAn sapa, oOIee YHuCIO DSJIEKTPOHOB U
pacrpeiesieHue X 1O JIEKTPOHHBIM CIIOSM);

KJaccu(UIMPOBATh  XMMHYECKHE JJIEMEHThl, HEOpPraHUYeCKHUEe  BEIlEeCTBa,
XUMHUYECKHE peaKkuu (IO 4YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEaKUWHW  BEUIECTB,
1o TerIoBoMy 3P heKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIAaCCOB,  MOATBEPXKJAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIHi;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH IPOTEKAHNUS XUMUYECKHUX MPEBPALLEHUIN B Pa3JIUYHbBIX YCIOBUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJK XMMHUYECKOTO JIEMEHTa M0 (OopMysie COEIUHEHUs, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIINH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENbHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CcpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AIINIO, KIacCU(UKAIMIO, BBISBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHUYECKOW TMOCYJOoM U JabopaTOpHBIM
obopynoBaHMEM, a TaKXe MpaBWiaM OOpaIeHusi C BEIMeCTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBIMOJTHEHUIO TA00OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCIIOT C TTOMOIIIbIO HHIUKATOPOB (J1akmyc, (heHoadTanent, METUIIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 kjacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUIA:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUHN JIIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeaklus, XUMHUYeCKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs AMCCOLMALUs, PEaKUMd HOHHOro OOMEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMble peakiu,
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLINH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJIEHHE, AUIOTpOmus, aM(pOTEpPHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHas,
VOHHAs, METAIMYECKasl), KPUCTAIUINYECKAs PEIIETKA, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctumas KoHueHtpauus [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TPUMEHSATHITH
MOHATHS TIPU ONKUCAHUU BEIIECTB U UX MPEBPAILLECHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJIi COCTaBJICHUS (POpPMyYJ BEIIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKIINM;

OMpeNeNnsaTh BAJCHTHOCTh U CTENEHb OKHUCICHHUS XUMUYECKUX DJIEMEHTOB
B COCAUHEHUSX Pa3IMYHOTO COCTAaBa, MPHUHAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY
KJIacCcy coeAuHEeHuM mo ¢dopmyrnam, BUI XUMUYECKOM CBsI3M (KOBaJIEHTHAs, MOHHAas,
METaJUINYecKasi) B HEOPraHWYECKHX COEAMHEHMSX, 3apsA]l HWOHAa M0 XHUMHYECKOU
dopmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cmbicn  [lepuogmueckoro  3akona .M. Menneneera wu
JEMOHCTPUPOBATh €0 IOHMMAaHUE: OIUCHIBATh U XapaKTEpU30BaTh TAOJUUHYIO POopMy
[lepponnueckoii CUCTEMBI XMMMYECKHX JJIEMEHTOB: DPa3jiu4arh IIOHATUS «IJIABHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
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NEPUObI, COOTHOCUTh O0O3HAYEHUs, KOTOPbIE MUMEIOTCS B MEPUOAMYECKON TabiuIe,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIo IEKTPOHOB M PACIIPEICIICHHE UX TI0 3JIEKTPOHHBIM CIOSM),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M UX COETMHEHUIN
B IIpejiesiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh  XMUMHUYECKHE  OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TerI0BOMY 3¢ (HEKTy, M0 NU3BMEHEHHIO CTETICHEW OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
IPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNL;

COCTAaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON IHUCCOLUMALMU KHUCIOT, MIEIOYEN U
COJICH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS
peaKkiyii, HOATBEPAKAAOUINX CYIIECTBOBAHUE T€HETUUYECKOU CBA3M MEXKIy BEUIECTBAMU
Pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOr0 OanaHca 3THX peaKluid;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XMMHYECKOIO 3JIEMEHTa Mo (hopMmyse COeIMHEHUs], MaCCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
0o00Opy/nOBaHUEM, a TaK)Ke IpaBUjia OOpallleHHs] C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHUIO TA0OPATOPHBIX XUMHUUYECKHUX OIMBITOB M0 MOTYyYEHHUIO
U coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OINBITHBIM NYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHaT-,
docdart-, cunukar-, cyibdar-, THAPOKCHI-MOHBI, KATUOHBI AMMOHUS U HOHBI U3y4YEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHHE, CUCTEMATU3allMI0, BBISBIEHHE MNPUYUHHO-CIIECTBEHHBIX
CBSI3EM — I WM3YYEHUs] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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8 KUIIACC
HaumenoBanue
Ne Komnuectso OcCHOBHBIE BU/IBI J€ATEIBHOCTH
pa3eiioB U TEM Conepsxanue oOy4eHUs
n/n 4acoB oOy4Jaronmxcs
y4eOHOr0 IpeIMeTa
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE TOHSITHUS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IOHITUH.
00J1acTh YyeJloBeKa. XMMUs B CUCTEME HayK. PackpbIBaTh posib XUMUU B IPUPOJIE U
€CTECTBO3HAHMUS U Tena u BenjectBa. GU3NYECKUE CBOMCTBA | JKU3HU YEJI0BEKA, €€ CBA3b C IPYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATEIBHOCTH BemecTs. [lonsaTHe 0 MeTonax mo3HaHus | Paznuyars yuCThIE BEIIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHbIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
npruemMamMu o0palieHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIOB
¥ HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(¢punpTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHMS.

CnenoBath aaropuTMaMm MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJOB —
HAOJIOICHHS M SKCIIEPUMEHTA.
Habmaronath M ONKMCHIBATE OOBEKTHI

IIpY MPOBEACHUHU JIEMOHCTpALIMI 1
Ja60paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JIeJICHUs] CMECEU BEIIECTB.
[TpoBOAUTE XUMUYECKHAMN IKCTIEPUMEHT
IIpY pa3AeieHuN cMecel (Ha mpuMepe
OYMCTKH ITOBaApPEHHOMU COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTaHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

IIpakmuuecxue pabomuwi:

Ne 1. IIpaBuna paboThl B TabopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMU COJIN)

IpaKTHYeCcKOi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus1 C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBUU C HHCTPYKLUEH

IIPU BBINOJIHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUU

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTAaBA BELIECTB.
OTHOcCHUTENBbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XMMUYECKOTO 2JIEMEHTA
B COCJIMHEHHH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MMPOTECKAHMSI.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMUYECKUX SIBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS.
KnaccuduimupoBars xummuieckue
peakiuu (1o YUCIIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEILIECTB).

CocraBnsath Hpopmyibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U OTIPEACIATH
BaJICHTHOCTH 1O (JOPMYJIaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHUS MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue saBieHus (TU1aBjIeHUEe BOCKa,
TastHUE JibJ1a, PACTHPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMUYecKue siBjeHus (TOpeHue CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJIU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenue npu3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunneHTs!

B YPaBHCHUSX XUMUYCCKUX PEAKITHI.
Habmronate 1 onmmceIBaTh 00BEKTHI

U MIPOBEICHUH IEMOHCTPAIUl U
71a00paTOPHBIX OMBITOB.

[TpoBOoAUTH BRIYUCIICHUS IO (DOpMyTIaM
XUMUYECKUX COSAMHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEaKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIlui
MBICTUTEIIEHON IS TEIbHOCTH
(cpaBHeHuUe, KiaccudUKaIIUs)
BricTpanBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nHGOPMAITNIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyYeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coau meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimei:

Co3panue mozene MoJIeKya
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onrcanue Npu3HAKOB
MPOTEKAHUST XUMHUYECKUX PEAKIIUMA
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACCHI U KOJIMUECTBA BEIECTBA;
MacCOBOH JIOJIM XMMHUYECKOTO dJIEMEHTa
o (popmyIe coenuHEeHuUs;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe 1M HEOPTaHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUSI KUCIIOPO/ia B JIaOOpaTOpUH U
MIPOMBINUIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBo:
yIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeieieHue CoiepKaHms
KHCIJIOpOJia B BO3yXe

[Tomy4yenue, cobnpanue, pacro3HaBaHUE

Hcmonp30BaTh XUMHUYIECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHMI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO31TyXa, ((DU3NICCKHEC U XUMUICCKUE
CBOICTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIYYCHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC M KU3HH YCTIOBEKA.
CpaBHHBATh pEaKITUN TOPCHUS U
MEJJICHHOTO OKUCIICHUSI.

OOBIACHATH CYIIHOCTH IKOJIOTUIECKUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HECHHEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TMacHOMN
paboThI B T1ab0OpaTopuu mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
00OpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh 1 OCYIIECTBISATH HA
MIPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HabGnronenue B3auMoieiiCTBUS BELIECTB
C KMCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U MTPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomileHHE ¢ 00pa3laMu OKCUIOB U
OIKCaHUE X CBOMCTB.

llpakmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCJIOPOJIa, U3yYEHUE €TI0 CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM Macchl KUCIOPOJa U
030Ha Ha OCHOBAaHUHU aTOMHOM MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

M0 YPaBHEHUSM XUMUYECKUX PEAKITUI

POBOJUTH HAOJIO/IEHNS, I€TIaTh BBIBOIbI
10 pe3yJibTaTaM IKCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U IPAKTUYECKOMN pabOTHI.

BrruncnisaTh KOJIMUECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

Y4acTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpoe, PU3nyecKne U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noixyyeHus. Kuciotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomy4yenue, cooupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPAILLECHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKue 1 XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
MPUMEHEHHUE.

Cobupath pubOp M5 MOTyUCHUS
BOJIOPO/JA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumopeiicTBue Bo1opojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METaJIJIaMHU.
IIpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJOpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHIA
ra3oB

JUTS COCTaBJIEHUs (HOPMYJT BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
BBIYHCIATE MOJISIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[TpoBoaUTH pacy€Thl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00bEMa, Macchl BEIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B 1a00OPATOPUH NpU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYIECKUEC IKCIICPUMEHTHI,
MIPOBOIUTH HAOJIO/ICHNS, I€TIaTh BBIBOJIbI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyIIe

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHu4.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS MIPU ONTUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepusoBaTh GU3UIECKUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJI.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BOoJie. MaccoBas 10JIs1 BEIecTBa

B PacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBIO.

B3auMozencTBre BOIbI ¢ METAIUIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimul
HccnenoBanue ocobeHHOCTEN
PacTBOPEHUSI BEILIECTB C PAa3IMYHON
PacTBOPUMOCTBIO.

[TpurorosiieHuE pacTBOPOB

C OIPEICIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
IIpakmuueckas paboma

Ne 5. ITpuroTtoBieHue pacTBOpOB

C ONPENEIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOVMCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIIeccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh YKOJTOTUYECKUX
po0JieM, CBS3aHHBIX C 3arpSI3HEHUEM
MPUPOIHBIX BOJI, CHOCOOBI OYUCTKH BOJIBI
OT NPHUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HEHUSL.

[InanupoBaTh U OCYIIECTBIATH

Ha MTPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JI€JaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIIOJIb30BaHUN XUMUYECKOU MTOCY bl U
000py1OBaHUS.

[TpoBOIUTE BHIYUCIEHUS C TPUMEHEHUEM
MOHSTHUS «MAaccoBas J0JIsl BEIECTBA

B PacTBOPE.

BricTpanBaTh pa3BEpPHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs1 BEILIECTBA B pAaCTBOPE

HCTIOJIb30BATh U3YYEHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHn4ecKkux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cOJIe00pa3yroniue (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoJneoOpasyromue. Homenkiarypa
okcuioB. duznueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBanmil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Homenknartypa kucnor. @usnueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiuioB H.H. bekerosa.
ITonmydyeHue KUcIoT.

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnueckas CBSA3b MEXKIY KilacCaMHU
HEOPraHUYECKUX COCIUHEHU.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nuzydyaemole
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBnath HOpPMyYITbI OKCHIOB, KACTIOT,
OCHOBAHMUH, COJIEH M Ha3bIBAaTh UX

10 MEKTyHApPOIHOU HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYCSCKHX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBJTh MOJICKYJISIPHBIE YPaBHEHUS
pEeaKUMM, UIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA M CHIOCOOBI
MOJTy4YE€HHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Ipon3BOAUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKHUX PEaKIIHil.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCTICPUMEHTHI, IIPOBOIUTH HAOIIOICHHSI,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA IIPH MTPOBEICHUN
Ja00pAaTOPHBIX OIBITOB M MPAKTUYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJNIAMH, PEAKIUI HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIIOTHI ¢ okcuaom menu (II).
[TonyueHrie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIA IPYTUM
W3 pacTBOpa COJIH.

Ilpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 no teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHON
paboThI B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
NOCyibl U 000PYI0BaHUS.
BricTpauBath pa3zBépHyThIC TUCEMEHHbIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMUu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux iemeHToB Jl. . MennesneeBa. Ctpoenne
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEAKIHU

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTema
XUMHYECKHUX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU Ki1acCUPUKAIIIH
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U HIEIIOYHO3EMENbHBIE
MeETaJllbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKHUX JIEMEHTOB

.. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[leproauyeckoil CUCTEMbI XUMUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
v rpynibl. PU3NYECKU CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOIA
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. CoCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMEHTOB
ITepuoauuecko CUCTEMBI

.. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0J0XKeHUIo B [lepruonnyeckoi
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajinyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHaA.

OnuchIBaTh CTPOEHUE TaOTUIIBI
«llepuonnueckas cucreMa XUMUYECKUX
anieMeHTOB [[.1. MeHnnaeneeBay.
MogenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOyPOBHEHN
IIPY TTIOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh PU3NYECKUA CMBICI
IIOPSAKOBOI'O HOMEPA, HOMEPOB IIEpUO0Ia
Y TPYNIIBI SJIEMEHTA.

XapakTepu30BaTh XUMHYECKHUE SJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUN
Y UX COCIMHEHUS IO MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpeneena.

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PanYyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
MOATrPYI C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[Ieproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .. MenneneeB — y4€HbIii U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THIPOKCUIA IIUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIpY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Ta6muna «llepuoaudeckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomiieHHE ¢ 00pa3iaMyu METaIoB U
HEMETAJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(pOpMaLMIO U3 yUeOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHera

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

XumMmudeckas cBsa3b. KoBajgentHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporieccol

PackpbiBaTh CMBICH H3y4aEeMbIX ITOHSATHH.
OnpenensiTe BUJ XUMUUYECKOHN CBSI3U

B COCJIMHCHHUHU.

MoienupoBaTh CTPOCHUE MOJIEKYJI

IIPY IMIOMOILM PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.

33




denepanbHas padoyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi yPOBEHD)

OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMU KUCIIOT
Y LIEJI0YEN, ITIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOIINE IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEILIECTB,
AJICKTPOHHOTO OajaHca peakiiuil.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COE€IUHEHHUH IO CTEIIEHN OKUCIIEHUS
aTOMOB XMMHWYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTEINL. PaccTaBisATh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI METOJIOM JIEKTPOHHOTO
Oajanca.

Ha0ronate XMMHYECKHE OIBITHI

10 TJIaHy, aHAJIM3UPOBATH U JIeaTh
BEIBOJIBI.

Ucnons3oBate UKT nist cozganus
MOJIEIIEH, TOATOTOBKYU MPE3CHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOil Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uncie MurepHera

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO HACOB 68
[10 ITPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TeEM Conepxanue o0y4yeHust
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kalus, KaIbIUs U UX
COE€IMHECHUN B COOTBETCTBUU

C IIOJIOKEHUEM DJIEMEHTOB

B [lepronyeckoii cucTeMe U CTpPOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PELIETKH U BUJIA XUMUYECKOU CBSI3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX
COCJIMHEHMI, TEHETUYECKasl CBS3b
HEOPraHUYECKUX BELIECTB.

XapaKTepI/IBOBaTI) XUMHUYCCKHUC JJICMCHTEI
IICPBLIX TpéX IICPHUOI0B, KAJIUA U KaJIbIIUA

0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KiaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuckiBaTh 001IME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUECKUX
pEaKIuu.

OnpenensiTe BUI XUMUUYECKOM CBA3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

[Iporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yueOHUKA U
CIIPAaBOYHBIX MAaT€pUAIIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKHUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (TpaduTta u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHBIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJI0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCINTETEHO-BOCCTAHOBUTENBHBIC

PackpbIBaTh CMBICT U3y4ae€MbIX MIOHATHN
Y IPUMEHSTH 3TH NOHITHUS [IPU OMUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILCHUN.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.
VYcraHaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEeaKUU OT pa3IuyHbIX
(haxkTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSX.

Onpenenste OKUCIUTEND U
BoccTaHoBuTeNb B OBP.

CocTaBsTh 2JICKTPOHHBIN OanaHC
peaKIuu.

[Tpon3BOANTE BBIYUCICHUS

110 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIE.

BricTpauBaTh pa3BEpHyThIE NMCHMEHHBIE
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peaKIuu, JIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLMI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHToOB WJIU MPOIYKTOB MO
YpPaBHEHUSIM XUMHYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAITUIO U3 YICOHHUKA 1
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPONIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEIJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCCOIaIK BEIECTB

C pa3JIMYHBIMHU BUJAMU XUMHUYECKOMN
cBsi3u. Crenenpb quccounanu. CUiibHbIE
U c1a0bIe DJIEKTPOTUTHI.

Peaxiiuu nonnoro ooMena. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH,
a TaK>K€ CMBICJI TEOPUU
AJIEKTPOJIUTUYECKOMN TUCCOLUALUY.
OOBSICHATH IPUYMUHBI
3JIEKTPONPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3nyaTh CJIa0bIC U CHIIHHBIC
BJIEKTPOJIUTBHI.

CocCTaBIITh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IPeICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHBI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

1 coJiell (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BbIJICICHUE T'a3a,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TTOMOIIBIO Ka4eCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, HOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKUE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHEe XUMHUUECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE T€OPHHU DJICKTPOITUTHUECKON
JIMCCOIMAIINN; TIOJITBEPK1aTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUM XUMHYECKUX PEAKIUN.
PemaTe sKkCrieprMEHTANIbHBIC 3a]1a4

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEpUMEHTA MPU NPOBEICHUN
Ja00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B 1a0OPATOPUH TTPU
MCIIOJB30BaHUN XUMUYECKOU MOCYAbI U
000opynoBaHUs.

ITpoBOAUTH BHIYUCIICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WM TpyMIeE.

BeIcTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB UH(POpPMAIIH, B TOM YUCIIE
HNnTepnera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | Obmas 4
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynist.
I"anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M YEJIOBEKA.
Baxnenmme XI0puabpl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue Gu3n4ecKue u
XHMHUYECKHE CBONCTBA rAJIOTEHOB U UX
COeIMHEHUH (BO3MOKHO MCITOJIb30BAHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYII
[lepuonuyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B IIPUPOJIE ¥ KU3HU YeTIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeaTh BBIBOJIBI IO pE3ybTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUIOB
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOMCTB COMTHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
HA XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OTBITOB M MPAKTHIECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

MIPY UCTIOTH30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BAHUSI.

BricTpanBaTh pa3BépHYyTHIEC MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha H(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
HCIO0JIb30BaTh U3yUYECHHBIN ITOHATUHHBIN
ammapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHCJICHUS.

CrpoeHnue u puznueckre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBI.
AnnoTpornHbie MOaU(UKAUU KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XHMHYECKHE CBOMCTBA (00II1e KaK

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITIOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYCHUE

B IPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaTUYKE CyIb()aT-nHOHOB
B pacTBOpE.

OOBIICHATH CYITHOCTh KOJIOTHUECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHON KUCIIOTBHI.
[Ipumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaroIlEel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE J0XK/IHU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3laMu cepbl U e€
CcOeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa noJi IeliCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C TepepadboTKON
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBIISITH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JIeNaTh BBIBOJIBI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301MacHON
paboThI B 1abOpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOANTE BHIYUCIICHUS

10 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MPHU BHITIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(ITeproguveckyro CUCTEMY XUMHUYECKHX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpHU BBHIMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCIIeIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEPKaHHUsI, CIIPABOYHBIE
Marepualibl, pecypcosl IHTEpHETA
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2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOWCTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMHYECKUE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
dbu3nYecKre U XUMUUECKHE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHuii. XMMUYECKOe 3arpsi3HEHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCIIOTHBIE T0KIH, 3arPsI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, hpU3nIECKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMCHEHUH CBOWCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUCCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azota u ¢ocdopa U X COeTUHECHU N
(ammmaka, coJieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna docdopa (V)
u hochopHo KUCIOTHI, (hochaToB),
CIIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAYCHHE B MMPUPOJIC U )KU3HU YEIIOBEKA.
Omnpenensatb HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBSIICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coelMHeHUi a3ota u ochopa

B OKpY2Karolleu cpele.

[TnarupoBaTh U OCYIIECTBISTH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI ITO pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OTBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboThI B 1abopaTopun
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PU3UIECKIMHU
CBOMCTBaMH a30Ta, Gocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znakomiieHue ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAKa.
BzaumoneincTBre KOHIIEHTPUPOBAHHOMU
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
IIpakmuueckas paboma

Ne 3: TlonydyeHue ammMuaka, u3ydeHue
€ro CBOMCTB.

Buiyucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIUi

IIPY KCTIOJIb30BAaHUH XUMUYECKON
MOCY/TbI ¥ 000PYT0BAHHUS.
[Tpou3BOUTH BBIYHCICHUS

110 XUMUYECKUM YPABHEHUSIM.
Hcnonp30Bath Npyu BHITOTHEHUN
yueOHBIX 3aJJaHUI TEKCThI yueOHUKa,
CTIpaBOYHBIE MAaTEPHUAIIBI
(MepruoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHUM U
COJIEUN B BOJE, DJIEKTPOXUMHUYECKAN ST
HaNpsHKCHUN METaJIOB)
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2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, asioTponHble MOAU(PUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
bu3nYecKue 1 XUMUYECKHE CBOWCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcunpl yriieposa, ux puznyeckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBbI, TOJIYYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runotesa riio0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMHUUYECKUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
ITepBoHayvasIbHBIEC TOHSATHUS

00 OpraHMYEeCcKUX BEIIEeCTBaX Kak

0 COEJIMHEHMSIX YIiepojia (MeTaH, ATaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
I[VA-rpynmnsl ¥ ©X COETMHEHHUH ¢ Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUI
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CIOCOOBI UX TOJIYYEHUS, MPUMEHEHUE U
3HAYEHHE B IPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
Onpenensate kKapOOHAT- U CHIIMKAT-WOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEPaAMH
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHUYECKUX COCIMHEHUHN yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BAaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
Baxxnelmue CTpouTeIbHbIE MATEPUAIBI:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Mojienu KpUCTAIITMYECKUX PEIIETOK

OpTaHUYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIIKOB, JKUPOB H
YTIIEBOJ0B B (PYHKIIMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
MCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U IPOMBIIIIJICHHOCTH.

[IpoBOIUTH BEIYMCIICHHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIIUH.

[InarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTHI, IIPOBOJINTH HAOIOICHNS,
JIeaTh BBIBOJIBI 11O pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUHT
71a00pPaTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPH UCTIOIH30BAHUN XUMHUYECKOM
MOCYy/ibl U 000pYAOBAHUS.

Hcronp30BaTh P BHIMTOJTHEHUT
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CIIPaBOYHBIC MATEPHAIIBI
(ITeproguveckyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
coJiel B BOJIE, DJICKTPOXUMUYECKHUM PsiJT
HaIpsHKEHUN METAILIIOB)
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anmasa, rpadura, QpysepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
MPOTUBOTA3A.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buneomarepuainsl: CuIHKaTHAS
IPOMBIIIIEHHOCTH ).

Mogjenu MoJIeKy OpraHUYeCKUX
BELLECTB.

JlabopamopHhbwiti onvim:

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeaeHNe KaYECTBEHHBIX PEAKIINA

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YYCHHUE MPU3HAKOB X IPOTECKAHMS.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriaekucioro rasa,
W3yYE€HUE €Tr0 CBOWCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3ama4 no teme «BaxkHeilme HeMeTaIbl
U X COCTUHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no paszneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa u CTpOCHUS AaTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
noxyyeHus metauioB. [lonsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CIJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3HakomiieHHE ¢ 00pa3liaMu METaIOB U
CIUTABOB, UX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y TIPUMEHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U KX COEUHEHUN C yUETOM
CTPOCHUS UX aTOMOB.

XapakTepuszoBaTh CTPOSHHUE METAJLJIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOICTBA METAJLJIOB.

XapakTepu3oBaTh 00111e CTIOCOOBI
MOJTYYEHHUSI METAJIOB.

OmnuchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIIOJIb30BaHUU XUMUYECKOU MTOCYIbI U
000pyIOBaHUS.

[Ipon3BOAUTH BHIUUCICHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB CONCPKUT
MPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPyIIIE.

Hcnonb30BaTh IPHU BHITIOJIHEHUHT
y4eOHBIX 33JIaHUN TEKCThI yYeOHUKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJIeH B BOJIC, DJICKTPOXUMUUCCKUIN PsiT
HaIpPsHKEHUN METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[Ileno4HbIE METAIIIBI: TIOJIOKEHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
Y TUJPOKCHUJIBI HATPUS U KaJIUSL.
[IprMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJblMK: noJyiokenue B [lepuoanueckon
CHCTEME XUMHUYECKUX DJIEMEHTOB

JI.. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHUE B npupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus U
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJTIOMUHUIN: TTOJI0KEHUE

B [lepronyeckol cUCTeME XUMUYECKUX

OO0BsACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB 3JIEMEHTOB-
METAJJIOB U X COEAMHEHU B rpyInax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMHUYECKUE CBOKCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUMN (OKCUJIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTyYeHUsI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YETIOBEKA.
VYcranaBnmmBaTh NPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha IIpUMepax U3y4aeMbIX BEIIECTB.
Pacnio3HaBaTh C MOMOIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METAJUIOB: MarHus,
KaJIbIUs, aTIOMUHNS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

Jloka3biBaTh aMQOTEPHBIN XapakTep
OKCHJIOB U TUJPOKCUIOB ATIOMUHUS U
IIUHKA.
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anemeHToB JI.W. MeHeneeBa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [lepunonnueckoit
CHUCTEME XHUMHUYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu skenesa (1) u sxenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KQJIAS ¥ KalbLKsl (BO3MOYKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanue cBOMCTB JKECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi.:

IIpoBeneHne KauyeCTBEHHBIX peaKIui
Ha MOHBI (MarHus, KaJIbIMs, AJTFOMUHUSI,

[InanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieaTh BBIBOJIBI 110 pe3yJibTaTaM
SKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrenoBaTh IpaBuiIaM 0€3011aCHOM
paboThI B labopaTopuu

IIPY UCIIOJIB30BAaHUU XUMHYECKOU
NoCy/ibl U 000PYyIOBaHUS.

[Ipou3BOAUTE BBIYKCIECHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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1uHKa, sxenesa (II) u xenesa (111), meau
(11), omrcanne MPHU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a7a4 1o TeMe «Bakuenme MeTajuisl U
UX COCIUHECHUS».

Buviyucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Hroro o paznemny 20

Paznen 4. Xumusi 1 oOKpy:Kamias cpeaa

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemecTsa n MaTtepuansl B IOBCEAHEBHOM
YKA3HHU 4YelioBeka. be3onacHoe
VCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSAX.
XHUMHUYECKOE 3arps3HEHNE OKPYKAOLIEH
cpenasl (mpeaesbHas JoMyCcTUMas

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJIe, OCHOBHBIE BEIIeCTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATD yCIOBUS O€30I1aCHOTO
WCIIOJIb30BaHUs BEIIECTB M1 XUMUYECKHUX
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KOHIICHTpAITUs BEmecTB. Poiib Xumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3ioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, OJIUMEPHbIC
MaTepHralbl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTHUECKU
OLICHHMBATh MH(OPMALIUIO O BIUSHUU
IPOMBIIIIIEHHOCTH, CEJIbCKOTO XO35HCTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUEH CPeIbl.

YMeTh 0Ka3bIBaTh NEPBYIO IOMOIIIb

IPU XUMHYECKUX 0’KOTaX U OTPABJICHUSX.
[TpuarMaTh yyactue B 00CYKACHUN
npo6JsieM XUMHUYECKOH 1 9KOJIOTHYECKON
HaIpPaBIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIMIO MO MpodIiieMe U
npejyiaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68
I1O ITPOTPAMME
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