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OdenepanpHas pabodas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (06a30BbIif
ypoBeHb) (mpenMeTHas o0mactb «EcTecTBeHHO-HayuyHbIE TMPEAMEThDY) BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, CO/IepKaHue 00y4eHUs, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS
MIPOTPAMMBI 110 XUMHH, TEMAaTHYECKOE TITAaHUPOBAHNUE.

[TosicHuTenpHast 3amuMcka OTpakaeT OOIIMe UEeTd W 3aJaud U3Y4YeHUS XHUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3YYeHHIO O00ydaroluMHCH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TakKe MOIXOIbl K OTOOpY COAepKaHus, K
OTIPEICIICHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBACT COJIEpKATENIbHbIE JIMHUU, KOTOpPbIE
MpeaIaraloTes Il 00s13aTeTLHOTO U3YUYCHHUS B KaKJIOM KJacce Ha YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAaMMBI TI0 XHMHH BKIIOUYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJIbTaThl 3a BECh IMEepuoa OOydeHHS Ha YpOBHE
OCHOBHOT0 00111eT0 00pa30BaHMsl, a TAK)KE MPEIMETHBIE TIOCTHKEHUS 00ydJaroIerocs 3a
Kbl T0J1 00y4EHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XuMuM Ha ypoOBHE OCHOBHOTO O0IIero 00pa30oBaHUs COCTAaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbl
OCHOBHOTO oOmero ooOpaszoBanus, mpeactaBieHHbix B DPI'OC OO0, a Takxe Ha
OCHOBE (henepaibHOM paboueld MpPOrpaMMbl BOCTIMTAHHUS W C YYETOM KOHIICTIIIHH
MpernoilaBanmsi y4eOHOro mpeaMera «XUMHsS» B 00pa30BaTENbHBIX OPTaHU3AIUAX
Poccuiickon ®@enepanumu.

[Iporpamma nmo xuMuM pa3paboTaHa C LEIbI0 OKa3aHUs METOJUYECKON MOMOIIU
YUHTEIO B CO3/IaHUH padoueil MporpamMmsl 1o y4eOHOMY MPEAMETY.

[Tporpamma 1o xumum Aa€T MpeICTaBICHUE O TENISIX, 00IIel cTpaTeruy O0y4YeHHS,
BOCIIUTAHUS W  Pa3BUTHSA OOyYAOIIMXCS CPEACTBAMH  y4eOHOTO  IIpPEIMeETa,
yCTaHaBJIMBAET  00s3aTeIbHOE  MPEIMETHOE  COJACp)KaHue,  MpeaycMaTpuBaeT
pacnpeneneHue ero o Kiaccam U CTPYKTYPUPOBAHHE T10 pasziesiaM U TeMaM MPOTrpaMMbI
M0 XUMHUH, ONpEIeIseT KOJWYECTBCHHBIE M KAYeCTBCHHBIE XapaKTCPUCTUKH
CoJlep KaHMs, PEKOMCHIYEMYIO TIOCIEAOBATCIIbBHOCTh HW3YUYCHUS XUMHH C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM YYeOHOro mpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH OOyYarommxcsi, OnpeeaseT BO3MOXKHOCTH MpeaMeTa Jjis
peanu3aiuu TpeOOBaHWI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
mporpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, a Takxke TpeOOBaHUU K
pe3yibpTaTaM 00yueHHUs XUMHUH Ha YPOBHE LieJIeH U3yUeHHUs IPEeIMETa 1 OCHOBHBIX BUIOB
y4eOHO-TIO3HABATEILHON JIEATEILHOCTH OOYyYaromerocss IO OCBOEHUIO YYeOHOTO
COJIepKaHUsI.



3HaHWE XHMHH CIYXXKUT OCHOBOM Juisi (OPMHpPOBAaHHS MHPOBO33PEHUS
oOy4aromierocsi, ero MnpeACcTaBiIeHUl 0 MaTepUaIbHOM €MHCTBE MHUpPA, BAKHYIO POJIb
UrparoT (QopMupyeMble XUMHEH MPEICTaBICHUS O B3aMMOIPEBPAIICHUSX DHEPTUU U
00 DBOJIOLMU BEUIECTB B MPUPOJAEC, O MYTAX pPEUICHHUs TI00AIbHBIX MpodieM
YCTOMUYMBOTO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPbEBOW, HHEPreTUUYECKOM, MHUIIECBOH U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIEM 31PaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH [JIsl camMOopa3BUTUS U (OPMUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 0011el 1 (PyHKIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaA B (OPMHPOBAHHWE MBIIUICHHS M TBOPYECKHX CIIOCOOHOCTEN
oOy4aronMxcs,  HaBBIKOB  HMX  CaMOCTOSTEIbHOM  y4eOHOM  J1eATEeNbHOCTH,
HKCIEPUMEHTAIbHBIX M  HCCIEJOBATEIbCKUX  yYMEHUH, HEOOXOIUMMBIX  Kak B
MOBCEHEBHOM )KM3HU, TaK U B IPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMUT CO CHEUU(DUKON HAyUYHOTO MBILUICHHMS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIJa Ha E€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TAallOM B
(OpMHPOBAHNUN €CTECTBEHHOHAYYHON IPAMOTHOCTH O0YYarOIINXCS;

Croco0CTBYET (HOPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHMYECKOE 00pa3oBaHUE
oOydJaronuxcs.

JlanHbple HampaBiieHHs B OOYYEHMM XHUMHHM OOECnedyuBaroTCs crerupuKon
coJiep KaHusl y4eOHOTO MpeAMETa, KOTOPBIN SIBISETCS MEJAarornuecky aJjanTUPOBAHHBIM
OTpa)keHHeM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIE€ro oOpa30BaHUsS OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl II€PBOHAYAJIBHBIX MOHATUH XHMHHM, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTAEJBHBIX 3HAYMMBIX NOHATHI OpPraHUYeCKOn
XUMHH.

CrpykTypa coaep)kaHusi MpPOrpaMMbl IO XMMHHM C(OPMHUpPOBAHA Ha OCHOBE
CUCTEMHOT0 NOAX0/a K €€ n3yueHuro. CopeprkaHue CKIaAbIBAETCS U3 CUCTEMbI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUIA O XUMUYECKOH peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHW30BaHbl [0 MPUHIUIY MOCIEA0BATEIBHOIO Pa3BUTHS
3HAHMI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona /[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;

MpeICTaBICHU 00 3JEKTPOIUTUYECKOM TUCCOLMAIIMH BEILIECTB B PACTBOPAX.

TeopeTrnyeckre 3HaHHUS pACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKHU NOJTYUYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCJIEIOBATEIBLHO OT OJJHOTO YPOBHS K JAPYroMy,
BBINIOJIHASL (DYHKUMU OOBACHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEM MPAaKTHYECKOr0 MPUMEHEHHSI U MOTYYEHHUS U3YyYaEMbIX BEILIECTB.



OcBoeHune nporpaMMsl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABIECHUS O
XMMHUYECKOW COCTABJISIOIICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOIbI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. 3ydeHue
XUMUH MPOUCXOIUT C MPUBJICYCHUEM 3HAHUT U3 paHEe N3yUYCHHBIX yUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Puzuka. 7 Kiace».

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOM
HAayKW Kak O0O0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOH JE€ATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOro
peaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XMUMHUYECKHX 3HAHUNA — BAKHEUIIIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHN, JOCTYIHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, SA3blKa HAYKH, B MPUOOIIEHUN K HAy4YHBIM METOJAM
MO3HAHUS TPU M3YYECHUU BEIIECTB W XUMHUYECKUX peakiuuii, B (OpMUPOBAHUU
¥ Pa3BUTHM MO3HABATEIBHBIX YMEHUM M UX NMPUMEHEHUH B Y4eOHO-IIO3HABATEIBHON U
y4eOHO-HUCCIIeI0BATENILCKON JeATeIbHOCTH, OCBOCHUH ITPaBUJl OE30MacHOTO OOpaleHuUs
C BEILECTBAaMU B MOBCEAHEBHOW KU3HMU.

[Ipu wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsI BaXXHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

dbopmupoBaHue UHTEIJIEKTYJIbHO pa3BUTON JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHUYECTBY, CAMOCTOSITEIHBHOMY TMPUHATHIO PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HAIPaBJICHHOCTh OOY4YEHUS HA CHCTEMAaTHYECKOe MpUOOIIeHNne O0yJaronuxcs K
CaMOCTOATENIbHON T03HABaTEIbHOW JEATENbHOCTH, HAYyYHBIM METOJIaM IO3HAHMS,
(GhOpMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

obecrieyeHue ycJIOBHM, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAIOITUMUCS OIbITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KIIOYEBHIX HABHIKOB
(KITIOUEBBIX KOMIIETEHIIMI ), UMEIOIIUX YHUBEPCATbLHOE 3HAUCHUE ISl a3 IUYHBIX BUIOB
NESITENIbHOCTH;

dbopmupoBanue o011Iei (PyHKITMOHATIBHON U €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B
TOM YHCJIE€ YMEHHUIN OOBSCHATh U OLICHUBATH SIBJICHUS OKPY>KAIOIIEr0 MHUPA, UCIOJIb3YSI
3HAHWS W OTMBIT, TIOJYYCHHBIE TPU W3YYECHUU XUMHH, TMPUMEHSATh WX TPHU PEUICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JCSATEIHHOCTH;

dbopmupoBaHre y oOOydYaromMXCs TYMaHUCTUYECKUX OTHOIICHUHM, TMOHUMAaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBBS U
OKPYXaroUer MPUPOTHON CPEIbI;

pa3BUTHE MOTUBAaLMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHHMIO Ha OCHOBE YCBOEHHS OOIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS M HAPABICHHOCTH JAIBHEUIIIET0 00YUeHUSI.

OO1iee 4nucIO YacoB, PEKOMEHIOBAHHBIX ISl M3y4dyeHUs Xumuu, — 136 4vacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



JUIst KaKJI0To Kjiacca NpeayCMOTPEHO Pe3epBHOE yueOHOE BpEMsi, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTeIbHOIO Mpolecca B LeNIIX popMupoBaHuUs
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapUWAHTHAS) YacTh COJEPKAHUS TPEAMETa, YCTAaHOBJICHHAS
npuUMeEpHON pabouelt mporpamMmoit, U BpeMsi, OTBOAMMOE Ha €€ U3y4eHue, T0HKHbI ObITh
COXPAaHEHBI ITOTHOCTBIO.



COIAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaUaIbHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XuMHUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Dusnueckue CBOMCTBA BEIIECTB. ATperaTHOe cocTosHuE BenlecTB. [lonsTHe
0 METOoJIax IMO3HaHWs B XuMHH. YUucTeie BemiectBa M cMmecd. CrnocoObl pas3jeincHus
CMeEcCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE dJIeMEHThI. CHMBOJIbI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U CIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas dopmyna. BaneHTHOCT, aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHTEIbHAss aToMHas Macca. OTHocUTeNIbHAas
MOJIEKYJIsIpHasg macca. MaccoBast o1l XUMHYECKOTO 3JIEMEHTA B COCIMHECHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBs3b KOJIMUECTBA, MACCHI
W 4Yucia CTPYKTYPHBIX €IWHHI[ BemiecTBa. Pacu€Tel mo ¢opMmyliaM XUMHYECKHUX
COCTMHEHU.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XUMHUYECKasl PEAKLUS U €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MAacCChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Knaccudukaiumss XUMUYECKUX
peakiuit (CoeIMHEHUs, Pa3JIOAKEHHUsI, 3aMEICHHs], OOMEHA).

Xumuueckuii skcnepumenm:

3HAKOMCTBO C XHUMHYECKOW IIOCYy/J0W, MpaBuUjaMu pabOThl B J1a0OpaTopuul U
npuémMamMu oO0pallleHus ¢ JIabopaTOpHBIM OOOPYIAOBAaHUEM, H3YUYEHUE M ONUCAHUE
bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HaOMIONeHNE (PU3NIECKUX
(nu1aBlieHHE BOCKA, TassHUE JIba, pAaCTUPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHC AU
BOJbI) U XUMHUYECKMX (TOpEHHME CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHUM, HAONIOJIEHWE W OIMHCAHHE MPU3HAKOB
NPOTEKaHUS XUMUYECKHX peakluil (pas3yioxkeHue caxapa, B3aUMOJEHCTBUE CEpHOU
KHUCIIOTBI C XJIOpumoM Oapus, pasznoxenue ruapokcuna memau (II) mpu HarpeBanuw,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM cosid Meau (II), uzyuenue crnocoboB pazeneHus
cMeced (C TIOMOIIbIO MarHuTta, (UIBTPOBAHHME, BBIMAPUBAHUE, JUCTUIUISAINA,
xpoMarorpadusi), TpoOBEACHUE OYNUCTKUA MOBAPEHHOW COJM, HAONIO/IEHUE W OMHCAHUE
pe3yJbTaTOB MPOBENCHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MAacChl,
CO3/IJaHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

Ba:kHeiimue npeacTaBuTeId HEOPraHUYECKUX BelllECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 351eMeHT 1 IpocToe BEIIECTRO.
Haxoxnenue kucimopoaa B mpupojie, GU3NYECKUE W XUMUYECKHE CBOWCTBA (pEaKINH
ropenusi). Oxcuapl. [lpumenenue xucnopoga. CnocoObl MOMy4YEHUS KHUCIOpOAA
B Jlaboparopuu M MNpomblliuieHHOCTU. KpyroBopor kucinopoaa B mpupone. O30H —
AUTOTPOITHAS MOAUDUKAIIHS KACTIOPO/Ia.



TemnoBoii 3 PexT XUMUYECKON peaklny, TEPMOXUMHUUYECKHUE YPAaBHEHHUS, IK30- U
HAOTEPMUYECKUE PEaKMK. TOIUIMBO: Yrojib U METAaH. 3arpsA3HEHUE BO3lyXa, YCUICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkaeHne Bomopona B IIPUPOJE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI noiyueHus. Kuciorel u
COJIN.

MostsipHbIT 006EM ra30B. PacuéTel M0 XUMUYECKUM yPaBHEHUSM.

dusnueckne CBOMCTBA BoAbl. Boxa kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBILIEHHBIE PacTBOPBI. PACTBOPUMOCTH BelIECTB B BoAEe. MaccoBasi 101 BEILIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOABL. OCHOBaHMs. Ponb pacTBOpOB B mpuUpoae U
B J)KM3HHU 4esioBeka. KpyroBopoT Bobl B pUpoe. 3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Kitaccuduxanuys
OKCH/JIOB: coJjieo0pasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpaszytonme. HoMmenknatypa okcuoB. du3nyeckue U XUMHUUYECKHUE CBOMCTBA
okcu1oB. [lomydenne okcuaoB.

OcnoBanus. Knaccudukaius ocHOBaHUI: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @PuU3NMYEeCKME U XUMHYECKUE CBOMCTBA OCHOBAHMHM.
[TosrydeHre OCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenkmarypa xkucior. dusnueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MeTaimmoB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Homenknatrypa coneid. PuU3MYECKMEe W XUMHUYECKHE CBOMCTBA COJIEH.
[lony4deHue coen.

['eHeTnyeckas CBSI3b MEXKIY KIIACCAMU HEOPTAHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepuMenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKAaHMUSI KUCIOPOJla B BO3MAyXE, IOJIyYECHHE,
coOupaHue, pacro3HaBaHWE M HW3YUYCHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHE
B3aMMO/JICHCTBUSI BEUIECTB C KHUCIOPOJOM M YCIOBUS BOZHUKHOBEHUS M MPEKpAICHUS
ropeHus (Mokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHJOB U OIMHUCAHHE UX CBOMCTB,
MoJlyuyeHue, coOMpaHue, pacro3HaBaHHWE M H3YyUYCHHE CBOWMCTB BOJOpoja (TOpeHue),
B3aumojiciicTBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCHOJIB30BaHUE
BUJIEOMAaTEPHAIIOB), HAOI0IeHHE 00Pa31I0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIICIOBAHKE
OCOOEHHOCTEHW PAcCTBOPEHHUS BEIIECTB C Pa3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C ONPEACIIEHHON MAaCCOBOU JI0JIEN PaCTBOPEHHOTO BEUIECTBA, B3aUMOJICICTBUE
BOJbl C MeTaulaMu (HaTpueM U KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), HCCIICOBAaHUE OOpa3llOB HEOPTaHWUYECKHX BEIIECTB PA3TUYHBIX
KJIaCCOB, HAOJIIOZICHNE U3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHrne B3ammozercTBus okcumga meau (l1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C METaJUIaMM, PEaKUUM{d HEWTpaIu3aluu, I0Jy4YeHHE HEPACTBOPHUMBIX OCHOBAHWMU,



BBITECHEHUE OJTHOIO METAJJIa IPYTUM U3 pacTBOPA COJIU, PELIEHUE IKCIIEPUMEHTATBHBIX
3aja4 1o TeMe «BakHelme Kiacchl HEOPraHMUYECKUX COCIMHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xuMudeckux djiemenros JI.H.
MenpgeneeBa. CrpoeHue aTomMoB. XuMHYecKas CBA3b. OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBbIC PeaKIUU

[TepBbie mONBITKU KiIacCU(DUKALMKN XUMUYECKUX 3y1eMeHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOYHBIC U 11€JI0OYHO3EMENIbHBIE METAJLIbI, TAJIOTE€HbI, THEPTHBIC
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonmueckuin 3akoH. Ilepnogmyeckas cucremMa XuMHUYeCKUX daeMeHToB 1.
MenneneeBa. KopoTkonepuomnas u anmuHHomnepuogHas ¢dopmbl Ilepuonnyeckoit
cUucTeMbl XuMH4decKux 31aeMeHToB [[.1. Menneneesa. [lepuoasl u rpynnsl. Pusnyeckui
CMBICJI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3otombl. OnekTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cucrembl .M. MenzaeneeBa. XapakTEepuUCTHKAa XHUMHUYECKOTO DJJIEMEHTA IO €r0
nonoxeHuro B [lepuoguueckon cucreme J[.11. Meneneesa.

3aKOHOMEPHOCTH MW3MEHEHUs paguyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenne Ilepmoamyeckoro 3akoHa u Ilepmoamyeckorl CHCTEMBI XMMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. /.M. Menaenees — yu€HbIl U rpakIaHUH.

Xumuueckass  cBs3b.  KoBajieHTHast  (moyisspHas W HEMOJISIpHAsl)  CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHusi. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHUCIICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuu 3KCnepumMenm:

U3ydeHue oO0pa3lloB BEHIECTB METAVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA UMHKAa C pacTBOpaMHU KHUCIOT M WIEJOYEH, MPOBEICHUE OIbITOB,
WUTFOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX pEaKluil (TopeHue,
pEeaKIu pa3ioKeHUsl, COSTUHEHHUS).

Medsicnpeomemusie cesazu

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEHUM XUMUU B & Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIIOIH30BAHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHSTHUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO IIUKJIA.

OO01ue ecTecTBEeHHOHAYYHbIC TIOHSATUS: HAYUHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanW3, CHWHTE3, KiIacCUUKANWs, TEePUOAUIHOCTh, HAOIIOJEHUE, OSKCIECPHUMEHT,
MO/JICIUPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®du3uKa: MaTepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIUI, U30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUYECKUN 3apsj, BEIIECTBO, TeI0, OOBEM,



arperaTHOE COCTOSIHHUE BEIIECTBA, ra3, (M3MYCCKUE BEIMYWHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIe.

buonorus: hoTtocunTes, AbIxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC MOPOJbI, MOJIE3HBIE
UCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XMMHYeCKas peakuus

Ilepnonmueckuit 3akoH. Ilepnogmyeckas cucremMa XUMHUYECKUX diaeMeHToB 1.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KAIBIUSA U UX COCTUHEHUN B COOTBETCTBUU
C MOJIOKEHUEM DJIEMEHTOB B llepnoandecko cucTteMe U CTPOCHHEM X aTOMOB.

Crpoenue BeniecTBa: BUJIbl XUMHUYECKON CBSI3U. THITBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THIIA KPUCTALIMYECKOW pPEMETKH W BUAA
XUMUYECKOU CBSA3H.

Knaccupukanus W HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIINXCSA K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCTUHEHUM,
IE€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX peakIUMid 1O  pa3jIMYHbIM  [pU3HAKaM (10
YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((eKTy, 1Mo
U3MEHEHUIO CTENEHEH OKUCICHUS XHMHMUYECKHUX JJIEMEHTOB, MO OOpaTHMMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U SHIAOTEPMUYECKHE PEAKUUHU, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOrE€HHBIX U TEeTEPOreHHBIX
peakuusx. Ilonstue o karanuse. [loHstne o0 xumuyeckom paBHOBecuU. DaKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XUMHUYECKOW PEAKIIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIUHN C UCTIOJIBb30BAHMEM METO/]IA AIEKTPOHHOTO OallaHca.

Teopust 3NEKTPOJIUTHUUECKON AUCCOIMALMA. DJIEKTPOJIUTBI UM HEDJIEKTPOJIUTHI.
Katnonel, aHumoHbl. MexaHu3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUAAMU
XuMu4eckoi cBsi3u. CteneHp Auccouranuu. CUiIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiuu moHHOrOo OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBIE NOHHBIE ypaBHEHHUs peakinii. CBOCTBA KUCIOT, OCHOBaHUH U
COJIEM B CBETE MpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON nuccounanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIU3E COTEN.
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Xumuueckutl IKCnepuMeHm.:

03HAKOMJICHUE C MOJCIISIMU KPUCTALTUICCKUX PEMIETOK HEOPTAHUUECKUX BEIIECTB
— METaJUIOB M HeMeTauioB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW pEakiuu OT BO3ACHCTBUS
pa3iauuHbBIX (HaKTOPOB, HCCIEIOBAaHHE BJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MEI0Ye U coei (BO3MOKHO MCIOJb30BaHUE BUICO
MaTepHayoB), TPOBEJACHHE OIBITOB, MILTIOCTPUPYIONIMX MPU3HAKU MTPOTCKAHUS PEaKIIUi
MOHHOTO 0OMeHa (0Opa3oBaHHE OcajKa, BBICICHUE Ta3a, 00pa30BaHKUE BOJIBI), OTIHITOB,
WLTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKiuii (ropeHue,
peaknuu pPa3iIoKEHUs, COCTUHEHHUS), PAClO3HABAHWE HEOPTaHWYECKUX BEIIECTB C
MOMOIIIBbIO KAYECTBEHHBIX PEaKIlIUii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/ad.

HemeTtanbl 1 UX coeMHEHUsI

O6mas xapakTeprucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
cternenu okucienus. CTpoeHne u GuU3nIecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHE CBOMCTBa Ha TMpuMepe XJjopa (B3aMMOJIEWCTBHE C MeETalllaMH,
HEMeTaJUIaMH, 1enoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NoJIlyueHue, IpuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPOJa Ha OPraHU3M YeJIOBEKa.
Bakneiiime XJIOpUIbI M X HaXOX/IEHUE B IPUPO/IE.

Oo61as xapakrepuctuka 351eMeHTOB VIA-rpyribl. OcOOEHHOCTH CTPOECHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M (PU3NYECKUEe CBOMCTBA IMPOCTHIX
BEIIECTB — KHUCIOpPOJa W Cepbl. AIJIOTPONHBIE MOAMU(PHUKAIMU KHUCIOPOJAa U CEPHI.

Xumuyeckue cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHUE, PU3NUECKUE U XUMHUUECKHE
cBoiicTBa. OKCHIBI CEPbl KaK MPEACTABUTENN KUCIOTHBIX OKCcHUJI0B. CepHasi KUCIOTa,
bu3nuecKkue U XMMHUYECKUE CBOMCTBa (00IIME KaK MpeACcTaBUTEINs Kilacca KUCIOT U
cnerupuyeckre). XuMUYECKUE PEaKIInH, JISXKAIHEe B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a
MOJy4YEHUs CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnotbl. Cojii CEPHOM KUCIOTHI,
KayecTBeHHasi peakuus Ha cynbpar-uoH. HaxoxnaeHwe cepel W €€ COCTUHEHHIA
B MpHUpojae. XUMHUUYECKOE 3arpsi3HEHUE OKpPYXKarollel Cpeabl COCTUHEHHUSIMH Cephbl
(KUCITOTHBIC OKIH, 3aTPSA3HEHHE BO3/IyXa U BOJIOEMOB), CITOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO6mmast xapakTepucTika nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHHS. A30T, pacClipOCTpaHeHUE B IPpUPOJe, PU3NIECKUe U
XUMHUYECKHEe CBoicTBa. KpyroBopoT asora B mpupoje. AMMHUaK, ero (Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA, MojyueHue u nmpumeHeHue. Comn amMMoHUS, WX (pusndeckue
U XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHHSI.
A3OTHas KHCIOTa, €€ mojyueHue, (U3NYecKue U XUMUYECKHue CBOMCTBa (0OIIMe Kak
IpeICTaBUTEINS Kilacca KUCIOT U criennduyeckue). Mcnonb30BaHne HUTPATOB U COJel
aMMOHMS B KauyeCTBE MHUHEPAIbHBIX YAOOpeHHid. XHUMHUYECKOE 3arpsa3HEHHE
OKpY>KaroIlen cpesibl COeIMHEHUSIMU a30Ta (KUCIOTHBIEC TOKIH, 3arpsi3HEHUE BO3AyXa,
no4Bkl U BogoEMOB). Docdop, amnorponHbie Moaudukanuu docdopa, uznueckue u
xumudeckue cpoiictBa. Oxcua docdopa (V) m dochopHas KuciioTa, (PU3NISCKHE
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U XUMHUYECKHE CBOWCTBa, TmomydeHue. Vcnomp3oBanue ¢ochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapaktepucTuka 31eMeHToB [V A-rpynmbsl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJl, aJJIOTPONHbIE  MOAU(PUKALINH,
pacrpocTpaHeHue B Mpupoje, (U3MYECKHE W XUMHYECKHE CBOWCTBA. AJICOpOIUS.
KpyroBopot yriepoaa B npupojie. OKcuapl yriepoaa, ux Gu3nuecKue U XUMUUYECKUE
CBOICTBA, JCHCTBUE HA KUBHIC OPTaHU3MBI, TIOJYYCHUE W TIPUMEHEHHE. JKOJIOTHICCKUE
npoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), runoresa rio0ansHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ COolM, UX (U3HYECKUEe U
XUMHUUYECKHE CBOMCTBRA, OJIyueHre U npuMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIIEHHOCTH U CETLCKOM
XO35HCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSIX
yriaepojia (MeTaH, 3TaH, HTWIEH, alleTUJICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAash KHCIIOTa).
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, MPUPOIHBIN Ta3, HEDTH), IPOTYKTHI HX
nepepaboTkyu (OCH3UH), UX POJIb B OBITY U MIPOMBIIIICHHOCTH. [1oHATHE 0 OMOIOTrHYECKH
BKHBIX BEIECTBAX: JKUpaxX, OejlKax, yriieBoJax — U HUX POJIM B KU3HU YEJIOBEKa.
MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

Kpemnwnii, ero ¢usmnveckne U XMMUYECKHE CBOMCTBA, MOJyYCHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaeHus o6 oxkcunae kpemuus (IV) u
KpeMHueBoi kucnore. CUITUKAThI, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxmneiiime cTpouTenbHbIE MaTepHallbl: KepaMUKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [Ipobiembl 6€30macHOr0 MCIMOJIb30BAaHUSI CTPOUTEIBHBIX MATEPUAJIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuu IKCnepuUmMenm:

M3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIECTB, CBONCTB COJSHON KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJECHHUE NMPU3HAKOB HUX
POTEKaHUs, OIBITHI, OTpaXkarouue (pU3nUecKre U XMMUYECKHNEe CBOMCTBA TaJIOTEHOB U
UX COEIMHEHHN (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUAIIOB), O3HAKOMJIEHHE C
oOpa3namMu  XJOpUAOB (TaJOreHUI0B), O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€
COEIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
oOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUEHUE
XUMUYECKUX CBONCTB pa30aBIEHHON CEpPHOW KHUCIOTHI, TMPOBEJICHHWE KadeCTBEHHOU
peakuuu Ha cyiab(haT-uoOH U HAOIIOJEHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHUE C
dbu3nmdeckuMu  CBOWMCTBaMHM  a3oTa, ¢Gochopa W UX COeOUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX YIOOpEHUN,
NoJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3y4YEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KauyeCTBEHHBIX pEaKlUMi HAa MOH aMMOHUSA U (ochaT-MOH U H3yUEHUE NPU3HAKOB HX
MPOTEKAHMS, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEABIO
(BO3MO>XHO HMCHOJB30BAHUE BHUICOMATEPHAIIOB), U3YUYEHUE MOJEIEH KPUCTAJUIMUYECKUX
pemérok anmasa, rpadura, dyiepeHa, O3HAKOMIICHHE C TMPOIECCOM aICcopOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
IIOJlyuYEHUE, COOMpaHUE, paclO3HABAHME W M3yYEHUE CBOWMCTB YTIJIEKUCIIOrO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHAT U CUJIMKAaT-UOHbI U H3y4UEHUE
IIPU3HAKOB MX  NPOTEKaHWs, O3HAKOMJICHME C  MNPOAYKUMEH  CHJIMKATHOU
IIPOMBILJICHHOCTH, PEUICHUE OHKCICPUMEHTAIbHBIX 3a1ay Mo TeMme «Baxuenmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJiibl M HX COeIMHEHUSA
OO61mast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUM HX
nojoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHHe MeTauioB. Merajuinueckas CBA3b U METaJUIMYecKas
KpUCTAJUIMUECKasi PEMIETKA. OJEKTPOXUMUYECKUN PAA  HANPSHKEHUM  METaJIOoB.
du3znvecKre 1 XMMUYECKHE CBOMCTBA MeTaITOB. OO0111e CrTIOCOObI MOTYyYeHUSI METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[llenounple MeTawibl: TOJNOKEHHE B llepmoanmdeckord cUCTEME XHUMHUYECKHUX
anemeHtoB J[.MI. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXJICHUE B IPUPOJE.
®duznyeckue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kKanus). Okcuuabl u
TUAPOKCHUABI HATPUS U Kaiusl. [ [puMeHeHne menouHbIX METAIUIOB U UX COCAUHEHUN.

[I{erouyHO3€MENBHBIE METAIIIBI MATHUW M KalbLM: TIOJIOXKEHNE B [lepuoanueckon
cucreMe XuMuieckux 3iemenToB .M. MenaeneeBa, CTpo€HHE UX ATOMOB, HAXOXK/ICHUE
B npupoje. OU3nyecKne U XMMHUYECKUE CBOMCTBAa MarHus M Kajnplusa. BaxnHeummue
COCIMHEHUs KaJblUs (OKCHM, THUAPOKCHA, coyiv). JKECTKOCTH BOIBI M CIOCOOBI €&
YCTpPaHEHHS.

AmomuHnii: nonoxenue B [lepuoanueckoii cucreme XumMuaeckux 3yemMeHToB J[.1.
MenaeneeBa, CTpOEHHE aTOMa, HaXOXJICHUE B mpupone. Ouznueckue u XUMHUYECKUE
CBOMCTBa amtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUPOKCH/IA ATFOMUHUSI.

Kenezo: nomoxenne B Ilepronnyeckoil cucreme XUMHUUYECKHX 3ieMmeHToB JI.U.
MenpeneeBa, CTpoOE€HHE aTOMa, HAXOXJIECHUE B mpuponae. Ouzndeckue U XUMUYECKUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u coin xxenesa (1) u sxenesa (I1I), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuueckuii SKCnepumMenm:

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB U CIJIaBOB, MX (M3HUYECKUMHU CBOMCTBAMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), 0OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHIA KAJIBIUS U HATPUS C BOAOU
(BO3MOYKHO HCIIOJIB30BaHNE BUACOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOMN BOJIBI,
MpoIlecca TOPEHUs Kele3a B KUCI0po/ie (BOZMOKHO UCIIOIb30BAHUE BUIEOMATEPUAIIOB),
MPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEaKIMi HA MOHBI (MArHUsl, KAJIbIUs, AJIFOMUHMUS,
nuuka, sxkene3a (II) m xenesa (I1I), menu (II), HaOmroeHMEe W ONMKMCaHUE MPOIECCOB
OKpalIMBaHUS TJIaMEHU MOHAMU HATPHs, Kalus U Kalablysa (BO3MOXKHO HCIOJIb30BaHHE
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BUJICOMATEPHUAIIOB), MCCIIeNOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHS U
TUAPOKCHIA ITMHKA, PEIICHHWE JKCIIEPUMEHTAJIBHBIX 3amad 1Mo Teme «Baxkuelimme
METaJUIBl M UX COCTUHEHUS.

Xumus 4 OKpYysKawlas cpeaa

BemecTtBa u MaTepuansl B IIOBCEIHEBHOM JKM3HM 4YeJloBeKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XMUMHUYECKUX peakuuid B ObiTy. IlepBas momomp mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY’Kawllel cpeabl (MpenenbHas I0mycTHUMas
KoHIeHTparusi BenlecTB (nanee — IIJIK). Poib Xxumum B penieHUd 3KOJIOTHYECKHUX
pooIIeM.

Xumuueckuii sKcnepumenm:
u3yueHue oOpas3loB MaTepuaioB (CTEKIO, CIUIABbl METAJUIOB, ITOJUMEPHBIC
MaTepuabl).

Mesicnpeomemnvie céa3u

Peanuzanuss MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCITOIh30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SBISIIONIMXCS CHUCTEMHBIMHU JUISI OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHanM3, CHHTE3, KiacCU(UKAIMs, TMePUOANYHOCTh, HAOIIO/IEHHE, HKCIICPUMEHT,
MOJICTUPOBAHUE, M3MEPECHHE, MOJICIb, SBIICHHE, TMApPHUKOBBIA A((EKT, TEXHOJIOTHS,
MaTepUasbl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUN 3apsl, MPOBOAHHUKHU, TOTYyIPOBOIHUKH,
JUDJIEKTPUKH, (POTODTIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa,
ra3, pacTBOp, PacTBOPUMOCTh, KpPHUCTAUIMUECKas pemeéTKa, CIUIaBbl, (Qu3ndeckue
BEITUYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
CounHre.

buonorusa: ¢dortocunTe3, apixanue, Ouochepa, dSKOcUCTEMa, MHUHEPAIbHBIE
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOJIbI, IMOJIE3HBIC
HCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHA
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHUS MIPOrPaMMbI OCHOBHOI'O OOILEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHUU B CIWHCTBE YYEeOHOW M BOCIHTATCIIHHOM
JCATCIIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIIECTBE MPaBUIaMH U HOpPMaMHt
MIOBEJICHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMAITU3AIIAN
oOyJaronuxcs.

JINYHOCTHBIE pe3yJIbTaThI OTpaXkaroT TOTOBHOCTD 00yJaromuXxcs
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3MTHBHBIX IIEHHOCTHBIX OPHCHTALMN M PacCIIUpPCHHE
OIIBITA JCATCIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIHTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, UCTOPUUYECKOMY H
HAay4YHOMY HaCJEAMI0, IOHUMAaHUs 3HaY€HUsI XUMUYECKOM HAYKH B )KM3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOM uHpopManuell o0 MeperoBbIX
JOCTHXKEHHSIX U OTKPBITHUSIX MUPOBOW M OTE€YECTBEHHON XWMHH, 3aUHTEPECOBAHHOCTHU
B Hay4HbIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUSA:

IPEICTABIICHNS O COUAIBHBIX HOPMaX M MPaBWJIAX MEKINYHOCTHBIX OTHOILIEHHUI B
KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJE3HOM, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTM  MpPU  BBINOJIHEHUM  YYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B IPOLECCE ITOU
y4eOHOH JesTebHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHME M MOCTYIKH CBOMX
TOBapMIEd C MO3WLUMMA HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUUA MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO O3HAHMUSI:

MHUPOBO33PEHUYECKUE TMPEJICTABIICHUS O BEIIECTBE W XHWMHUYECKOW PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTaBIIIOIINE OCHOBY
JUIsl TIOHMMAaHMSI CYUIHOCTH HAy4YHOM KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKA C TPUPOTHON Cpeion, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA [TOJIyYEHUE HOBBIX 3HAHUI 110 XUMUH,
HEOOXOUMbIE 71l O0BSICHEHHS HAOII01aeMbIX MIPOLIECCOB U SIBJICHHI, TO3HABATEIBHOM,
MH(POPMAILIMOHHON M YUTATEIbCKOM KYJIBTYpPBhI, B TOM YHUCJIE HABBIKOB CAMOCTOSTEIbHON
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paboThI ¢ yUeOHBIMHU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMH TEXHUUECKUMU
cpelcTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTUIA;

MHTEpPEC K 00YUCHUIO U MO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOM U HUCCIIEIOBATENIbCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOYYEHHUS B TaJIbHEUIIIEM;

4) dpopMupoBaHHA KYJIbTYPbI 310POBbI:

OCO3HaHHWE IIEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 37I0POBBIN 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUN U HEMIPUSTUE BPEIHBIX
NpUBBIYEK (YMOTPEOJICHUS] aJKOroJisi, HAPKOTHUKOB, KYypeHHs), HE0OXOIUMOCTH
coOmroieHrs mpaBuil O€30MacCHOCTH MpU OOpalleHWH C XUMHUYECKHMMH BEIIECTBAMU
B OBITY U pEAIbHOM )KU3HU;

5) TpyaoBOro BOCIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHUIO Ipodeccuii U Tpylda pas3audyHOro poja,
YBAKEHUE K TPYAY U PE3yJbTaTaM TPYAOBOU IEATEIIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHHUS MPEJIMETHBIX 3HAHUNA 10 XMMHH, OCO3HAHHBIA BHIOOP HMHIMBUIYaJbHOU
TPAaeKTOPUHM MPOAOLKEHHS] 0O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
npo(hecCHOHANBHON NIEATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHANIBHOU CPEJIE;

6) 9K0JIOrN4YeCKOTr0 BOCTIUTAHUS:

AKOJIOTUYECKHU LIENEeCO00pa3HOEe OTHOUIEHUE K MPUPOJE KaK UCTOUYHUKY >KHU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHMSI, IOHMMAHHUE LIEHHOCTU 3JI0POBOIO U 0O€30MacHOro
oOpaza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3udeckoMmy u
NICUXUYECKOMY 3J0pPOBbI0, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil O€3011acHOTO
NOBEAECHUS MpU paboTe C BEIIECTBAMH, a TAKKE B CUTYaLUsIX, YTPOXKAIOIIMX 3J0OPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJy4aeMble MPU HU3YYCHUH XUMUH, IS
pelieHuss 3a7ad, CBSA3aHHBIX C OKPYJKAIOLIEW NPUPOJHOW CpPENOM, ISl IOBBILICHUS
YPOBHSI SKOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKkTepa 3KOJOTUYECKUX
npobsieM W MmyTell MX pelIeHHs] IMOCPEICTBOM METOJOB XHWMHUHU, 3KOJOTHYECKOTO
MBIIIUIEHUSI, YMEHHSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIICNISIOT  3HAYKUMBbIE
U1 POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE TOHATUSA (3aKOH, TEOPHUs, IPUHIIMIL,
TUNoTe3a, PakT, CUCTEMA, IIPOLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3THUX
npeaMeToB (OpMHUPOBATH NPEACTABICHHE O LEJTOCTHON HAy4YHOW KapTHHE MHPAa,
U YHUBEpCAIbHbIE Y4yeOHble JelcTBUS (IIO3HABaTeNIbHbIE, KOMMYHHUKAaTUBHBIC,
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PETYJISTUBHBIE), KOTOPBIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOH 1€ATEIbHOCTH.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue JelcTBUA:

YMEHHUS HUCHOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUIEHUS PU OCBOCHUU 3HAHUWM:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHSITUH (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JIPYTUMH TOHSTHSMH), HUCIOJIB30BaTh IOHATHUS IS
OOBSICHEHUS OTACIBbHBIX (PAKTOB W SBICHWMN, BHIOMPATh OCHOBAHUS W KPUTEPHUH IS
KJIacCU(PUKAIMUY XUMHYECKUX BEIIECTB M XHUMHYECKUX peaKIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICJACTBEHHbBIC CBSI3M MEXKIYy OOBEKTAMHU HM3Yy4YEHUS, CTPOUTH JIOTHUYECKHE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJOTWH), JejaTh BBIBOABI H
3aKJIFOYCHUS

YMEHHE TIPUMEHSITh B TpollecCe TIO3HAHUS MOHATUSA (NPEIMETHBIE W
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIC B XHMHUH MOJCIBbHBIC IPEACTaBICHUS —
XUMHUUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUYECKasi popMysia U ypaBHEHUE XUMUYECKON
peaKkIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUI BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK H3Y4YaeMbIX
OOBEKTOB — XHMHYECKHX BCIICCTB M XUMHUYECKHX PEAKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIE CBSI3M W IPOTUBOPEYUS B H3Yy4aEMbIX
rpoueccax v siBICHUSX.

Bba3zoBble ncciie10BaTe/IbCKUE AeHCTBHUS:

YMEHUE HCIIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTa
MO3HAHHUA, & TAaKK€ B KayeCTBE OCHOBBI JUJISl (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHMIO, OPraHU3aluud M  TMPOBEIAECHUIO
YUYEHUYECKUX SKCIIEPUMEHTOB, yMEHHE Ha0II0AaTh 32 XOJI0OM IPOIECcCa, CAMOCTOSTEILHO
MPOTHO3UPOBATH €r0 pe3yJIbTat, (HOPMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTATaM
IPOBEIEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIISITh OTUET O MPOJEIAHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOUPATh, AHATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHMIO PA3TUYHBIX
BUJIOB U (OpM TMpEACTABICHHS, TMOTYyYaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAYy4HO-
MOMYJISIpHAsl JTUTEpaTypa XUMHUUECKOTO COJEP>KaHUS, CIPABOYHBIC MOCOOUS, pPeCypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
nH(OPMAIIHNIO;

yMEHUE MPUMEHSTh pa3IMyHble METOAbl W 3alpoChl MpPU TOHCKE U OTOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIMX TAHHBIX, HEOOXOAUMBIX /ISl BHIMOJTHEHUS YYEOHBIX U
MO3HABATENIbHBIX 3a/1ad OMNpPENCNIEHHOrO0 THUIA, NPUOOpETeHHE OmNbiTa B 00JACTH
WCIIOJIB30BaHUSI ~ WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIAJICHHUE
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KyJIbTYpOI aKTUBHOTO MCIIOJIB30BAHMSI PA3TMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEITHHO
BEIOMPATh ONTUMAIBHYIO (OpMY TpEACTaBICHUS HHPOPMAIMA W HWILTFOCTPUPOBATH
perraemMbie 3a1a91 HECIIOKHBIMUA CXEMaMH, TUarpaMMamMu, IpyruMu popMaMu rpaduku
1 UX KOMOMHAIIUSIMH;

yMEHUE HCIIONBh30BaTh M  aHAJIM3UPOBaThL B  TIpolecce  Y4eOHOW W
UCCJICIOBATEILCKOW JICSITCIIBHOCTH HMH(POPMAIUIO O BIUSHUHA TPOMBIILICHHOCTH,
CEJIBCKOTO XO35HMCTBA ¥ TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIIEH TPUPOTHOU CPEIbI.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeMCTBUS:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0/€ nuajnora W (WiM) JTUCKYCCHUHU) TIO CYLIECTBY
o0cyx1aeMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITIOJIHEHUS
MPEJIOKEHHON 3a]1a4H;

MPUOOPETECHUE OIBITA MPE3CHTAIIMH PE3YIhTATOB BBIMTOJHCHHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIMbITa, J1aOOPATOPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATEIBHON U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB U COTrJIacOBaHUs MO3UIUN (00CYyX AeHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE TITYPMbD», KOOPJAWHAIINS COBMECTHBIX JIEHCTBHM, ONPEICICHUE KPUTEPHCB
0 OIIEHKE Ka4eCTBa BHITIOJHEHHOM pabOThHI U APYyTHE);

PeryasiTuBHbIC YHHBEpPCAJbHbIEC Y4eOHbIC NCHCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPENENATh ILEIU JEATEIbHOCTH, IUIAHHUPOBATD,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaATh Hambosiee d(PPeKTUBHBIC CMOCOOBI pEIICHHUS Yy4YeOHBIX U
MO3HABATENbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
MIPEJIOKEHHBIM aJITOPUTM JIEMCTBUM MPU BBINOJHEHUU 3aJaHUN C YYETOM IOJTYUYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEMIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEjiaracMbl€ B yCIOBUHU 3aJaHUM.

IHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JaHHOW (heaepanbHON pabodeil mporpaMMon, BBIIEISIOT: OCBOCHHBIC
0Oy4JaronMMUCS HAyYHBIC 3HAHWSA, YMCHHS M CIIOCOOBI JEHCTBUMN, crienn(praecKue s
IPEeIMETHOM 0071aCTH « XUMHSD, BUIBI ISATEITHHOCTH TI0 TMOTYYCHHIO HOBOTO 3HAHMS, €T0
UHTEPIIPETAINN, MTPEOOPa30BAHUI0 U MPUMEHECHUIO B PAa3IMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsIX.

K konmy oOydenusi B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYaIOIINXCSI YMEHU:
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pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX [OHATHHA: aTOM, MOJIEKYJa,
XUMHUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJsIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASL MAacca, MaccoBas J10JIsI XMMUYECKOT0 JIEMEHTA
B COCIUMHEHUH, MOJSPHBIA 00BbEM, OKCHJA, KHUCJIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKklnii: peaKIMi COCINHEHUs, PEAKIIMH Pa3JIOKEHUS, PEaKIUU 3aMEILIECHUS, PEAKIINH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TEIUIOBOUN 3(PeKT peakuuu, apo aToma,
AIIGKTPOHHBIN CJIOW aTroma, aTOMHas OpOuTaib, paguyc aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsE M HEMNOJISIPHAsT KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Ji BelllecTBa (IIPOLIEHTHAs] KOHIIEHTPALIKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMUMUYECKUX MOHATUN U IPUMEHATH 3TU
IIOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJISi COCTaBJEHUS (POpMyJl BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpEEIATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb
OKHCIJIEHUSI 3JIEMEHTOB B OWHApHBIX COCAUHEHMSIX, MPUHAJICKHOCTh BELIECTB K
ONMpENEeNEHHOMY KJIacCy COEQUHEHUH 1o (QopMmyiiaMm, BHUJ XUMHUYECKOH CBSI3U
(koBaJIeHTHAs! M HIOHHASI) B HEOPTAHUUECKUX COCAMHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHMMAaHUE MNEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HUX
nosioxkeHus: B llepuoguueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUEHUS, 3aKOHAa ABOTaapo;

ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyro Qopmy llepuonnueckoil cuctembl
XUMHUYECKUX AJIEMEHTOB: Pa3jiuyarTh MOHATHS «IJIaBHAs moAarpynmna (A-rpymnma)» u
«mobounas mnoarpynna (b-rpynma)», Mameie W OONBIIME TEPUOJABI, COOTHOCHTH
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
aneMeHToB [[.MI. MeHneneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCcTaB W 3apsa sapa, oOllee YHCIO JJIEKTPOHOB H
pacrpeiesieHue UX MO AIEKTPOHHBIM CIOSM);

KJIACCUPUIIMPOBATh  XUMHUYECKHE  OJEMEHTHI, HEOPraHWYEeCKUEe  BEIIECTBa,
XUMHUYECKHE PEaKUuu (MO YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, I10
TerioBoMy b dexTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEpKAasi  ONMUCAHWE MpPUMEpPaMHU  MOJIEKYJIAPHBIX  ypaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KQUECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHNUS XUMUYECKUX NIPEBPALLECHHUN B PA3JINYHBIX YCIOBHUSX;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyJie COSAUHEHUS], MAaCCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pPEAKINY;
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MIPUMEHSTH OCHOBHBIE ONEPAIIMU MBICITUTENBHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3alllI0, KIIaCCU(PUKAILIUIO, BBIABICHHE MPUYMHHO-
CJICJICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHHUS CBOMCTB BEIIECTB MU XUMUYECKHX PEaKLHUM,
€CTECTBEHHO-HAYYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOACITUPOBAHUE,
HKCIIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

CJIeIoBaTh TPaBWJIaM IIOJIb30BAaHUSI XMMUYECKOW TMOCyA0M U JabopaTOpHBIM
o0Opy/lOBaHUEM, a TakXKe NpaBWjiaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSIMU T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBIICHHUIO
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH U
MPOBOJAUTh XUMHUUYECKUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO MHIUKATOPOB (JTaKMycC, heHOoI(TaIenH, METUIIOPAHK U IPYTHE).

K koHiy oOyueHus B 9 kjacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI DJIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMUYECKas peaklus, XUMHYeCKas
CBSI3b, TEIUIOBOM 3(P(HEKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAs JIMCCOLMAIMs, pEaKIUu HOHHOrO OOMEHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIHH,
OKHUCJIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKI[UHU, OKUCIUTEIh, BOCCTAHOBUTEb, OKUCIEHUE
U BOCCTAHOBJICHHE, aJIOTponusi, aMm(pOTEPHOCTh, XMMUYECKasl CBI3b (KOBaJIEHTHa,
VOHHAs, METANIMYECKas), KPUCTAIUINYECKAsT PEIIETKA, KOPPO3Us METaUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peakuuu, MpeaenpHo gonyctuMmas KoHueHtpamus [IJIK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U TPUMEHSATHITH
MOHATHUS TIPU ONMCAHUHU BEILIECTB U UX MPEBPAILLCHUN;

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJIsi COCTaBJIeHUS (OpPMYJ BEIIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

ONpENENsITh BaJEHTHOCTh M CTENEHb OKHUCJICHUS XWMHYECKHX JJIEMEHTOB B
COEIMHEHHUSAX Pa3IMYHOr0O COCTaBa, IPUHAIEAKHOCTh BELIECTB K ONPEAEIEHHOMY KJ1acCy
COelMHEHU 10 (dopmysiaM, BUJ XHUMHYECKOM CBSI3M (KOBAJECHTHAsl, WOHHAs,
METaJUINYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyIie, XxapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHX COCAMHEHUH, THIM
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA,;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenneneeBa wu
JEMOHCTPUPOBATh €0 IIOHMMaHUE: ONUCHIBATh U XapaKTEpU30BaTh TAOIUUHYIO (opMy
[lepponnueckoil CUCTEMBI XMMHMUYECKMX DJJIEMEHTOB: DPa3jau4aTh IIOHATHS «IJIABHAs
noarpynna (A-rpynma)» u «mobouyHas noarpymnmna (b-rpynma)», maneie u Gosbiive
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MIEPUOJIbI, COOTHOCUTH 0003HAUEHHUS, KOTOPHIE UMEIOTCS B TIEPUOIUYECKON TaOIHIe, C
YHUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCio JIEKTPOHOB M paclpe/iesieHUe UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JICMEHTOB U UX COSAMHEHUI
B IIpeJieiax MaibIX MEPUOO0B U IIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KIIaCCU(UITUPOBATh ~ XMMHUYECKHE  JJIEMEHTHI, HEOpPraHWYECKHe  BEIIECTBA,
XUMUYECKHE peaknuu (M0 YUCITY W COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
10 TerIoBOMY 3G (DEKTY, IO UBMEHEHHIO CTETICHEW OKUCIICHUS! XUMUYECKHUX 2JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOMKE U CIIENU(PUISCKUE XUMUYECKHE CBOHCTBA
IIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasl OMMMCAHKUE MTPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTABJISITh YPABHEHHS JJICKTPOIUTHUECKOM IHUCCOIMAIMU KHUCIIOT, IIEToYed U
COJICH, TIOJIHbIE W COKpalIEHHBbIC yYpaBHEHUS pPEAKIMd HMOHHOTO OOMEHa, ypaBHEHUS
peaKInid, TOATBEPHKIAOIINX CYIECTBOBAHNE TCHETUUECKON CBSI3H MEXIY BEIICCTBAMU
Pa3IMYHBIX KIIACCOB,;

PacCKphIBaTh CYIIHOCTh OKUCINTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA MTOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIUii;

IIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPAICHUI B PA3IUYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHUYECKOTO dJIEMEHTa Mo (opMysie COCAMHEHHS, MACCOBYIO JOJIO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOHN pEaKIny;

coONo/IaTh TpaBujia TOJB30BAaHUS XHUMHYECKOW TMOCyAoW W J1abopaTOpHBIM
o0opynoBaHuEM, a TakKe NpaBujia OOpalleHUsi C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYUYEHUIO U
coOMpaHuto ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMH, IMOATBEPKIAIOIINE KAYSCTBEHHBIM COCTaB pPa3IMYHBIX
BCII[ECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOAWA-, KapOOHAT-,
docdar-, cumukar-, cyabhar-, TMIPOKCUI-HOHBI, KATHOHBI aMMOHHUS ¥ HOHBI H3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON JEATEIbHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, OOOOIICHHWE, CHCTEMAaTH3allUi0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — I W3YyYEHHUsS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHBIE METOJIbI TIO3HAHUS — HAOJIFOICHHE, H3MEPCHHE, MOJICTMPOBAHNE, SKCTICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TeM Conepxanue oOy4eHHs
/o 4acoB 00y4aromuxcs

y4e0HOTO MpeaMeTa

Pa3znen 1. HepBOHa‘laJILHLIe XUMHYCCKHEC IOHATHUSA

1.1 | Xumnus — Baxkuast 5
00y1acThb
€CTECTBO3HAHUS U
MPaKTUYECKOU
eI TCILHOCTH

YCJIIOBCKA

[Ipenmer xumun. Posib XuMuUM B )KU3HU
YeioBeKa. XMMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3NYSCKUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHHE
BemiecTB. [loHsTHE O METOMAX TTO3HAHUS
B XUMUHU. YNCTHIE BEIIECCTBA U CMECH.
CniocoOsbI pa3iesieHus CMECEeH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBujiaMu pabOTHI B TAOOPATOPUU U
nprueMaMu 00paIeHus ¢ Ta00paTOPHBIM
000pyI0BaHUEM.

dusnvecKkre CBOKMCTBa 00Pa3IOB
HEOPTaHNMYECKHUX BEIISCTB — METAJIOB

1 HEMETAJIJIOB.

CrniocoOnI pazzieneHus cMeceit
(bunpTpOBaHKE, BHIIAPHBAHUE,
JTACTHILISAIINS, XpoMaTorpadus).

PackpbIBaTh CMBICII N3y4aeMbIX TOHATHH.
PackpbIBaTh pojib XUMHUU B IPUPO/IE U
YKA3HU YEJIOBEKA, €€ CBS3b C IPYTUMHU
HayKaMHU.

PaznuuaTh uncThIC BENeCTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath Qpusndeckrue 1 XuMU4ecKue
SIBJICHUSI.

CnenoBath aIropuTMaM MCIOJIb30BAHUS
AKCIEPUMEHTAIBHBIX METOJOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
HabromaTh 1 omMchIBaTh OOBEKTHI

MIPU TPOBEACHUU JEMOHCTPAlUN U
J1a00PaTOPHBIX OMBITOB MO U3YUYEHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOAUTE XUMUUYECKUH SKCTIEPUMEHT
NIpU pa3JeJeHnU cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimoi:

N3yuenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPTraHUYECKUX
BELIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

Ilpakmuueckue pabomol:

Ne 1. TIpaBuiia paboThl B J1aOOpaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHbIM
000pyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpakTHYeCcKOi paboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1JaOOpaTOpPHBIM
o0opyIoBaHUEM, a TAKXKE TIPABHIIAM
oOpallleHus: ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHUEH

IIPU BBITTOJIHEHUH TPAKTHUECKON

paboter Ne 1.

BricTpanBath pa3BEpHyThIEC TUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha HHQPOpMAITUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XuMHuH

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHE.

Xumnueckas popmyna. BareHTHOCTH
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH OCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcHTENbHAS MOJIEKYJISIPHAs Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peakiui, yCI0BUS UX MPOTEKAHMUS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHYECKUX SBIICHUH C TOYKHU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
KnaccudpunupoBats XumMuueckue
peakiuu (1o YUCIIy U COCTaBy
pearupyromux u 00pa3yronmxcs
BEIIECTB).

Cocrapnsatb GopMyJsibl OMHAPHBIX
BEIIECTB M0 BAJIGHTHOCTHU H OTIPEIETISTh
BaJIEHTHOCTb 110 ()OpMyJiaM BEUIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. B3auMocCBs3b KOJIMYECTBA, MACChI
Y YKCia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEIMHCHUU.

PuU3NYECKUE U XUMUYECKUE SIBIICHMUS.
Xumuyeckasi peakius u €€ Mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3IoKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue CBOMCTBa 00Pa3IOB
HEOPTaHUYECKUX BEIIECTB — METAJUIOB U
HEMETaJUIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusnueckue saBiaeHus (TIaBIeHUEe BOCKa,
TastHUE JibJla, PACTUPAHHE caxapa

B CTYIKE, KUTIEHUE U KOHICH AU
BOJIbI).

XuMuYecKue sBJIeHUs (TOPEHUE CBEYH,
MPOKaJIMBAaHUE METHON MTPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI MW MeJa

C COJISTHOW KHCJIOTOM).

Hab6nronenune mpu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPaBHEHUSAX XUMHYECKUX PEAKIUH.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIpU IPOBEAECHUU JEMOHCTPALIUNA U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BBIYUCIEHHS IO (hOpMyJIaM
XUMHUYECKUX COCUHEHUN U YPaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[IpuMeHSTh €CTECTBEHHO- HAYUHbIE
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaOJI0ICHUE, MOJICITMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTNIepaIiuu
MBICTTUTEIBLHOMN AeSTEIbHOCTH
(cpaBHeHue, KIaccudukams)
BricTpauBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha HGOPMAITUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aUMOJICHCTBHE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, OITyYEeHUE
U pasnokenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICCTBHE
*kene3a ¢ pactBopom cosia meau (11).
OMnBITHI, WUTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MACCHI.

JlabopamopHvie onvimeoi:

Co3ganne MoJienet MOJIEKYJ
(1IapocTep>KHEBBIX ).

Onucanue GU3NYECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEILIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHUE JIbJIa) U XUMUYECKUX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCUTEJIbHON MOJIEKYJISIPHON MacChl
BELIECTB, MOJISIPHOW MAacCChl, MAaCChI

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOT'O SJIEMECHTA
1o popMyJie COeTUHEHUS;
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I10 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 N3BECCTHOMY KOJIMYCCTBY, MACCC
pE€arcHTOB UJIKU IIPOAYKTOB PCAKIIUN

Hroro no pazneiny 20
Pa3znen 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB
2.1 | Bo3ayx. Kucnopon. 6 Bo3znyx — cmecs razos. Cocras Bo3ayxa. | Mcmoiib30BaTh XUMUYECKYIO CUMBOJIUKY

IloHsTne
00 okcHgax

Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoja

B MIPUPOJIE, PUBNUECKUE U XUMUYECKUE
CBOMCTBa (peakuuu roperust). OKCHIBbIL.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYeHHS KUCTIOPO/Ia B TAOOpaTOpUU 1
MPOMBIIITIEHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
AJUTOTpOITHAs MOAUDUKAIIHS KACTIOPO/Ia.
TennoBo# 3(ppekT XMMUYECKOM peakiuu,
TEPMOXUMHUYECKUE YPABHEHHUS], IK30-

Y DHJIOTEpMUYECKHUE peakiuu. TomIuBo:
yroJib U METaH. 3arpsi3sHEHNE BO3AyXa,
YCUJICHHE MTapHUKOBOTO d(PpdekTa,
pa3pylieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHre coIepKaHus
KHCIIOPOJIa B BO3/IyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

JUTsl COCTaBIIeHUs (POPMYJI BEILIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
pPEAKLHMI C y4aCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO31TyXa, ((U3NICCKHC U XUMUICCKUE
CBOICTBa KHCIIOPO/IA, CIOCOOBI €T0
MOJIyYCHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE M )KU3HU YEIIOBEKA.
CpaBHUBATh peaKkiluy TOPEHUS U
MEJIEHHOTO OKUCIICHHMS.

OOBACHATH CYIIHOCTh IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/1yXa.

CrnenoBath mpaBuiiamM 0€301acHOMN
paboThI B 1abopaTopuu npu
WCITOJIb30BAaHUN XUMHUYECKOM ITOCYIBI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
00pallleHHs C TOPIOYMMHU BEIIECTBAMMU.
[TnanupoBaTh ¥ OCYIIECTBIATH HA
MPAKTHKE XUMUYECKHE IKCTICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U TIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomIIeHHE ¢ 00pa3IaMu OKCHJIOB U
OIKMCAaHNE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHUCJIOPOJA, U3YUEHHUE €TO CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUYECKOTO AJIEMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

0 YPaBHEHUSAM XUMUYCCKUX PEaKIIUN

IPOBOJIUTH HAOIIOJCHUS, IENaTh BHIBOIbI
10 pe3yJibTaTaM SKCIIEPUMEHTA

IIPU IPOBEJIEHUHU JIAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

BriuucisTh KOJIM4ECTBO BEIIECTBA,
00BEM raza o gopmysnam.

YyacTBOBaTh B COBMECTHOM padboTe

B TPYIIIIC.

BricTpanBaTh pa3BépHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
arnrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nonydeHust. Kucmotsl u comnu.
MonspHbiii 00bEM Ta30B. Pacu&Tsr

M0 XMMUYECKUM yYpaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUS MPU ONTUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHUs,
IPUMEHEHHE.

Cob6upatb npuOOp A5 MOTYUYEHUS
BOZOPOJA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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pacrmo3HaBaHHUE BOJOPO/A.
B3anMopeiicTBue BO0pOIa C OKCUIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KMCIIOT C METAJUIaMH.
Ilpaxmuuecxas paboma.

Ne 4. TTomyuenue u coOupanue BOA0po/a,
W3Y4YEHHE €TO CBOWCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIECTBA r'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA UIIN 00BEMY;

00BEMOB Ta30B TI0 YPABHEHUIO PEAKITNH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHI
ra3oB

JUISL COCTaBJICHUsI (DOPMYJT BEILIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ yyacTUEM BOJIOPOA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIeCTBa, 00bEM rasa,
Maccy BElIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHI: KOJTMIeCTBa,
00BbEMa, MacChl BEIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

CnenoBath npaBuiiam 0€301acHOMN
paboThI B 1a0OpATOPUH NpU
WCITIOJIb30BAHUU XUMUYECKOH TTOCYIbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs C TOPIOYKMMH BEIIECTBAMU

B OBITY.

[TnarmpoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTIEPHUMEHTHI,
IPOBOIUTH HAOIIOJICHUS, JIETATh BHIBOIBI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyMIIe

2.3

Bopa. PacTBopsl.
IloHsTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boia kak
PacTBOPUTEIb. XHUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwus.

PackppiBaTh CMBICIT H3y4aeMBbIX TIOHATUI
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
XapaktepusoBath GU3HNUECKUE U
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PacTtBOpbl. Posib pacTBOpPOB B IpUpoE U
B JKM3HM 4esoBeKa. KpyroBopoT BOJIbI
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPMMOCTH BEILIECTB

B BoJie. MaccoBas 10J1s BENeCTBa

B pacTBOpeE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOopeHuE BEIIECTB € pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BobI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJI0YEH C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPHUMOCTBHIO.

[TIpuroroBnenre pacTBOPOB

C ONpPeAETIEHHON MacCCOBOU JOJIEN
PacTBOPEHHOI'O BEIECTBA.
Ilpaxmuuecxas paboma

No 5. [IpuroroBieHue pacTBOpoB

C OIPEICIIEHHON MACCOBOM J10JIEH
PacTBOPEHHOI'O BEIIECTBA.

XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpOIIeccax.
CocTaBnsiTh ypaBHEHHUS] XUMHUECKUX
pEAKLHM C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCThH IKOJIOTHYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MPUMECEN, MEPHI IO OXPAHE BOJI

OT 3arpsi3HEHU.

[InanupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUUYECKHUE
HKCIIEPUMEHTHI, IPOBOJIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJibTaTam
HKCIIEPUMEHTA NIPU NIPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaM 0€30MacHOM
paboThl B 1a0OpATOPUH NpU
WCIIOJIb30BaHUU XUMHUYECKOM MOCYbI U
000pyI0BaHUAI.

[1poBOANTE BBEIUUCIICHUS C TIPUMEHEHUEM
MOHATHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOPEY.

BricTpauBath pa3BEpHYThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nuH(OopMaIHIO U3 yuyeOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHUEM MOHATHS «MACCOBAA
JIOJIsl BELIECTBA B PACTBOPE»

HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
armapar Kypca XUMUuu

2.4

OCHOBHBIE KJIACChI
HEOPTaHMYCCKHUX
COEIMHEHUN

11

Krnaccudukanus HeopraHn4ecKkux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: c0JIe00pa3ytolie (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoJeoOpa3yromue. Homenknatypa
okcuioB. duznueckne 1 XUMUYECKUE

CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.
OcHoBanwus. Knmaccudukanms ocHOBaHMIA:

IETOYU U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknartypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tosrydenne oCHOBaHUM.

Kucnotsl. Knaccudukaus Kucior.
Howmenknarypa kucnor. Ouznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
Ilony4deHnue KHUCIIOT.

Conu. HomeHknatypa conei.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
conen. [Tonyuenue comei.
I'eneTnyeckas CBA3b MEKY Kjaccamu
HEOPTaHWYECKUX COCTMHCHUU.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

Krnaccudunuposats uzyuaemole
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsiTh POPMYIIBI OKCHUIOB, KUCIIOT,
OCHOBaAHMH, COJICH M Ha3bIBaTh UX

10 MEKTyHapOJHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBONCTB
U3YUYEHHBIX KJIACCOB/TPYIII BEILECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS
peaKLUMM, WUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
NIOJIy4EHUS BELIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, & TAKXKe
NOJITBEPXKIAIOIIUX TEHETHYECKYIO
B3aMMOCBSI3b MEXy HUMHU.
[Ipon3BOAUTE BEIYUCIEHUS

110 YPABHEHUSAM XUMUYECKUX PEAKLINN.
[TnanupoBaTh M OCYHIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS,
JieNaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIEPUMEHTA ITPU NPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimel

Onpenenenue pacTBOPOB KUCIOT U
1IeJI04Y€el C TOMOIIBIO HHANKATOPOB.
N3ydenne B3auMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUA HEUTpATU3ALINH.
B3anmoneiicTBrue pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaoMm menu (II).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUM.
BrITecHEeHUE OJJTHOTO METaJIA APYTUM
U3 pacTBOpPA COJH.

llpakmuueckas paboma

Ne 6. Pemenue skciepuMeHTAIbHBIX
3a/1a4 1o teMe «BaxkHeNIme Kiacchl
HEOPTaHUYECKUX COCAUHEHUID.
Buviuucnenus:

110 YPAaBHEHUSIM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BELIECTBA, 00bEMA, MACChI
110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BbEMY, Macce peareHTOB WIN
MPOJYKTOB pPEAKIINU

pabor.

Crnenoath mpaBuiiam 0€30MaCHOM
paboThI B J1abopaTopuu

P UCII0JIb30BAaHUU XUMUYECKOM
MOCY/IbI U 000Dy TOBaHUS.
BricTpanBath pa3zBEpHYTHIC TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
amnmapar Kypca XuMuu

Wroro no pazaeny:
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Pa3nea 3. [lepuoanyeckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3jiemenToB Jl. U. MengeneeBa. Ctpoenue
aToOMOB. XHMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIINU

3.1 | Ilepuoauueckuii
3aKOH U
[Tepnognueckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[IepBble MOMBITKU KJacCUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IEII0YHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
ITepunonnueckuii 3akoH. [leprnoanueckas
CHUCTEMa XUMHUYECKUX HJIIEMEHTOB

J.N. MenaeneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUOIHASI (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemenToB [[.1. Menneneena. [leproabl
Y rpynibl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK AaTOMOB MEPBHIX
20 XMMHUYECKUX BJIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO AJIEMEHTa

T10 €T0 NOJIOKEeHUIO B [leproanueckoi
cucteme JI.1. MeHnpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS painyca

PackpbIBaTh CMBICI IEPUOTUYECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIULIBI
«Ilepuonueckas cicTeMa XUMHYECKHUX
sanemeHToB .M. MeHnaeneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
MIPY MOMOILM PUCYHKOB, JIEKTPOHHBIX
KOH(DUTYpaluii U 3JIEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATH (U3HYECKUI CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IIEpUO/Ia
Y TPYMIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE JIIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [Ilepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHUE PAInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COEIUHECHUM

B IIPE/ieNIaxX MaJbIX MEPHUOJIOB U TTIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTNYECKUX
CBOMCTB I10 TpyIIiaM U IIepUOJIaMm.
3nauenue [lepuoauueckoro 3akoHa u
ITeproAMYECKOM CUCTEMBI XUMUYECKUX
AJIEMEHTOB JJIs1 PA3BUTUSI HAYKU U
npaktuku. .M. MenneneeB — y4éHbli 1
TPpaXIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopnericTBre TMAPOKCH 1A ITMHKA

C PacCTBOPAMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY IIOMOILM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Ta6muna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol

O3HakomIIeHHE C 00pa3aMu METAIJIOB U
HEMETAJJIOB

YyacTBOBaTh B COBMECTHO paboTe

B IIap€ WJIM TpyIIIIE.

BricTpanBath pa3BEpHYTHIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(OPMALIMIO U3 YYEOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKuCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumudeckas cBsa3b. KoBaneHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHuss. OKUCINTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aEMBIX TTOHATHH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] U BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUHN IKCIIEPUMEHT: U3YUYEHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMOJICHCTBUE
TMIPOKCH/IA LIMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JI0KEHUSI, COETMHEHUS )

Hcnonbs30BaTh XUMAYECKYHO CUMBOJIMKY
JUIS COCTaBJIEHUs (DOPMYJT BEILLIECTB,
AJIEKTPOHHOIO OajlaHCa pEeaKIU.
Onpenenarb CTENeHb OKUCIEHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB 110 (popMysIam U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COEIMHEHMI 110 CTENIEHU OKUCIICHUS
ATOMOB XMMHUYECKHX AJIEMEHTOB.
Onpenenars OKUCIUTEND U
BOCCTAaHOBUTENB. PaccTaBisiTh

KO3 PUIUEHTHI B CXEMax MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii METOOM JIEKTPOHHOTO
OarnaHca.

HabnrogaTh XUMUYECKHE OIBITHI

110 IUIaHY, AHAJIU3UPOBATH U JENaTh
BBIBO/IBI.

Ucnons3oBate UKT gyt co3panus
MOJIEIeH, MOATOTOBKU TPE3EHTALINH,
JOKJIa/I0B I10 TEME.

BricTpauBaTh pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPO Ha
uH(pOpMaIUIO U3 YUYeOHHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie lHTepHera

Wroro 1o pazaeny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3aeaoB U TEM
y4eOHOro mpemMera

KomnuectBO
JacoB

Coneprkanue o0yueHus

OCHOBHBIE BHJIBI JICATSIIBHOCTH
00yJaromuxcs

Pasneﬂ 1. BemeCTBO H XUMHYIECCKHE PEakK

1107041

1.1

[ToBTOpEHUE U
yriTyOJieHne 3HAaHU N
OCHOBHBIX Pa3/€JIOB
Kypca 8 kiacca

5

[lepnonnueckuii 3akoH. [lepuoguueckas
CHCTEMa XHUMHUYECKHUX JIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJWsl, KLU U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM JIEMEHTOB

B [lepnonnueckoi cucteMe U CTpOEHUEM
HX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUUECKOU
CBSI3U. THUIBI KPUCTATTNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUMA KPUCTAIITNYECKOM
PEMETKY Y BUJIA XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. X UMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K PAa3JIMYHBIM KJIacCaM HEOPTraHHUYECKUX
COCJIMHEHMI, TeHETUUECKAas CBS3b
HEOPraHUYECKUX BEUIECTB.

XapakTepu30BaTh XUMHUYECKUE DIIEMEHTBI
IIEPBBIX TPEX NIEPUOIOB, KA U KAJIbLIUA
0 UX MoJokeHnto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccuduimpoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3yYECHHBIX
KJIaCCOB.

OnuceiBaTh 00LIME XUMUYECKHE
CBONCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
peaKkuu.

OnpenensaTe BUI XUMAYECKOW CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEILECTBA.

IIporuo3upoBaTth CBOKWCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOEHHUS.
BricTpauBaTh pa3BEpHyThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHGOPMAIIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METAJIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCIIOJIb30BaTh U3YUYECHHBIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakium

Knaccudukanus XuMu4ecKkux peakuun
10 Pa3JINYHBbIM IpHU3HAKAM (110 YHCITY U
COCTaBYy YYacTBYIOILIUX B pEaKLUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy,

10 UBMEHEHUIO CTETIEHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,

10 0OpaTUMOCTH, IO YHACTHUIO
KaTajauzaTopa). IK30- U
AHAOTEPMUYECKUE PEAKLIUH,
TEPMOXMMHUUYECKHE YPABHEHUSI.
[ToHATHE O CKOPOCTU XUMUYECKON
peakuuu. [ToHsiTue 06 0OpaTUMBIX

¥ HEOOPAaTUMBIX XUMUYECKUX PEAKITUAX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOTEHHBIX
peakusx. [lonstue o karanuse.
[ToHsiITHE O XMMUYECKOM PaBHOBECHUHU.
@DaxTopHl, BAUSIOUINE Ha CKOPOCTh
XUMUYECKOMN peaKIuu U MOJ0KEHNE
XUMHUYECKOTO PABHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTEIHHbBIE

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHIA
Y IPUMEHSITh STU MOHSATHUSI IPU OMTUCAHUU
CBOWCTB BELIECTB U MX MPEBPAILICHUI.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.

VY cTanaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEeaKMU OT pa3IuyHbIX
(hakTOpoB.

[Tporao3upoBath BO3MOKXHOCTH
MPOTEKAHUS XUMHUUYECKUX MTPEBPAILICHUIM
B Pa3JIMUHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBisATh 3EKTPOHHBIN OanaHc
pEaKIMH.

[Tpou3BOANTHL BEIYUCIICHUS

110 XUMHUYECKUM YPABHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIIOJIB30BAHUEM METO 1A
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3ACHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WIUTFOCTPUPYIOIIUE IPUMEPDI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOXKEHHUS], COEAUHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIECTBA, 00hEMA U MACCHI
peareHToOB WK MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIIIO U3 yUYeOHHKA U
CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.3

DneKkTpoNuTHIecKas
JTUCCOITUAITHSI.
XUMHUYECKHUE
peakIu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIUAlIMU BEIIESCTB

C Pa3JIMYHBIMU BUJAMH XUMUYECKON
cBs3u. Crenenp qucconuanuu. CUibHbBIC
U cia0bIe AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH,
a TaKXe€ CMBICJI TEOPUU
AJICKTPOJIUTUYECKON IMCCOLNALIHH.
OOBICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIe U CHIIbHBIC
AIEKTPOJIUTHI.

CocTaBsTh YpaBHEHUS AUCCOIUALIUN
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MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBa KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
IPEICTaBICHUN 00 ANEKTPOIUTHUECKOM
nuccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

HccnenoBanue 371€KTpONPOBOIHOCTH
pPacTBOPOB BEILIECTB, MTpoliecca
JTUCCOIIMAIINHN KUCTIOT, IIeJI0Yei

¥ coJieit (BO3MOKHO HCTIOIh30BaHHE
BUJICOMATEPHUATIOB).

OMnbITHl, WUTIOCTPUPYIONINE TPU3HAKA
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJICJICHUE rasa,
00pa3oBaHUE BO/IBI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOR (C 0Opa3oBaHUEM OCajKa,
BBIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, NOIHbBIE U
COKpAIIEHHBIC HOHHBIE YPABHECHUS
XUMUYECKUX PEaKIil HOHHOrO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHHUS IPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHNE XUMUYECKUE
CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUHU JICKTPOIUTUUECKON
JIVCCOLIMALIAN; IOJITBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHHUN XUMUUYECKUX PEAKLIUM.
Pemiars 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPaKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA MPU NPOBEICHUN
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OpATOPHUH TIPH
KCMOJIb30BaHUU XMMUUYECKOU TTOCYbI U
000pyI0BaHUHI.

[1poBOANTE BBEIYUCICHUS 10 XUMUYECKUM
YPABHECHUSIM.

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

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUN

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BEpHYyThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB UH(OPMAITUH, B TOM YHCIIE
HNnTepuera

Uroro no pazaeny

17

Paznen 2. HemeTa/iIbI M X COCMHEHUA

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKHX
AJICMECHTOB
VIIA-Tpynmsl.
["amorensl

OO0mas xapakTepUCTHKA TAJIOTEHOB.
OCc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — IaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBosopoa. CosnsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme XJI0pUabl U KX HAXOKICHUE
B IIPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue GU3NIECKue u
XUMHYECKHE CBOMCTBA raJIOr€HOB M UX
COeJIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE

OOBsCHATH 001ITHE 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEIMHEHUH B Ipeienax MajbIX
MEPHUOOB U TJIABHBIX MOATPYIIIT
[leproanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB C YUYETOM CTPOECHUS UX
aTOMOB.

XapakTepusoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MMPOCTHIX BEILIECTB
raJIOT€HOB (Ha MpUMEpPE XJI0pa) U
CJIOHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJTyYeHUsl, MPUMEHEHUE U 3HAYCHHUE

B IIPUPOJIE U JKU3HU YEJIOBEKA.
Onpenensars XJOpUI-MOHBI B pACTBOPE.
[ImarrpoBaTh M OCYIIECTBISATH

Ha TPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIOIEHUS,
JIeNIaTh BBIBOBI IO pe3yJibTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3lamMu XJIOPHIOB
(rajJoreHuI0B).

Jlabopamopmbwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBL.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

Ne 2: TTonyueHune COITHON KHCIIOTHI,
WU3yYEHHE €€ CBOWCTB.

Buiuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

AKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYOBAHUS.

BricTpanBath pa3BépHyThIC TUCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOii

Ha UHQPOpPMAITUIO U3 YyUeOHUKA U
CIPaBOYHBIX MaTE€PHAIIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUIHBINA
anmapar Kypca XuMHUH

2.2

OOmas
XapaKTEepPUCTUKA
XUMHYECKUX
SJICMECHTOB
VIA-rpynnsr. Cepa
1 €€ COCIMHECHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIICHU
OKHCJICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAA B CEPBI.
AJIOTpOIIHBIE MOIU(PUKAIIMY KUCIOpOAa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, GU3nIecKue u
XAMUYECKUE CBOMCTBA.

OKcubl cephl Kak MPEICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnora, pU3nYecKue u
XUMUYECKHe CBOMCTBA (001I1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEIMHEHUN C YUYETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (U3NUECKHUE U
XAMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECCTBA CEPBI U €€ COCTMHEHUMN
(cepoBOAOpOIa, OKCHIIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJTY4Y€HHUSI, IPUMEHEHUE U 3HAYEHUE
B IPUPOJE U )KU3HH YETIOBEKA.
Ornpenenars HATUYUE CYJIb(PaT-MOHOB
B pacTBOpeE.

OOBACHATH CYLTHOCTb HKOJIOTMUECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckue). XUMHUYECKUE PEaKiuu,
JekKale B OCHOBE MPOMBIIIUIEHHOTO
croco0a MoJy4eHHsI CEpHOM KHUCIIOTBHI.
[Tpumenenue. Conu cepHOU KUCIIOTHI,
KaueCTBEHHAsl peaklus Ha Cyb(aT-HuOH.
Haxoxnenue cepol 1 €€ COeIUHEHUN

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COETMHEHUSIMU
cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0
MpeA0TBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHEe ¢ 00pasiaMu cephl U €€
COEIMHEHUSAMU (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habnronenue npoiiecca oOyriiMBaHuUs
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKlK Ha
cynbdaT-uoH u HaOIIOICHUE TTPU3HAKA
€€ NPOTEKaHUS

po0JieM, CBA3aHHBIX C TepepadoTKOM
COEIMHEHUH CEPBI.

[1nanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUC
HKCTIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.
[Tpon3BOANTE BEIYUCICHUS

10 XMUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh My BHIMOJIHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguueckyto cUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUMN U
CoJIel B BOJIE, DJIEKTPOXUMHYUCCKHUH ST
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh pH BHIMTOJTHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCJICIOBATEIILCKOU JAeATEILHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COICPKAHUs, CIIPABOYHbBIE
MaTtepuabl, pecypcbl IHTepHETa
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2.3

OoOmas
XapaKTepUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynisl.

A30T, hochop u ux
COCITUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

A3o0T, pacpocTpaHeHHe B IPUPOJIE,
bu3HYecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOKCTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conun ammonus, ux (GU3NYECKue U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHMUSI.

A30THas KHCIO0Ta, €€ MOIy4YCHUE,
du3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOuue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crieniupruyecKue).
Hcnonbs30BaHWe HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ya00peHnil. XUMHYECKOe 3arps3HeHue
OKpY’KaroUIEH CPEAbl COCTMHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUDUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua docdopa (V) u
docdhopHas kuciora, GpuznIecKue u

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JICMEHTOB
VA-rpyniiel 1 uX COEQUHEHU ¢ YUETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIICCTB
azora u pocdopa 1 UX COSTUHESHUIM
(amMmmmaka, coneii aMMOHUSI, Q30THOU
KHCJIOTBI, HUTPATOB, okcuaa gocdopa (V)
u pocdopHoi kucioThHI, hochaTon),
CIOCOOBI UX TIOJY4YECHHUSI, MIPUMEHEHUE U
3HAUYEHUE B MPUPOJIC U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
MOHBI B PaCTBOPE.

OOBICHATBH CYIIHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coeMHEeHu a3oTa u docdopa

B OKpY>Karolleu cpele.

[InanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CnepnoBathb npaBuiaM 0e301macHOU
paboThI B 1abopaTopuu
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XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnons3oBanue GochaTos B KayecTBe
MUHEpAIbHBIX yI0OpEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBolcTBaMu a3ota, hocopa

U UX COCAMHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomIIeHHE C 00pa3IlaMu a30THBIX U
dbochopHbIX ya00peHuil.

[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3yYCHUE CBOKWCTB aMMHAKA.
B3anMoneincTere KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3MOMKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHre KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pocdar-uoH, u
W3YUYEHUE TPU3HAKOB X MPOTECKAHUS.
lIpakmuueckas paboma

Ne 3: Tlonmyuenue aMMuaka, u3yueHue
€ro CBONCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIUit

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.
[Ipou3BOANTH BBIUUCICHUS

10 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MU BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThHI YICOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(IepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUUN PAL
HaIpsHKEHUN METaJIOB)
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2.4

OoOmas
XapaKTEPUCTUKA
XUMUYECKUX
DIIEMEHTOB
IVA-rpynnsi.
Yraepoa u
KPEMHHM, U UX
COEIMHEHNUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacupocTpaHEeHUE B IPUPOJE,
dbu3nUecKrue 1 XMMUYECKUE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriiepona, ux Gpu3ndecKue u
XUMHUYECKHUE CBOMCTBA, JICUCTBUEC

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0aibHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN

¢ Pexr.

VYronpHasg KUCIOTa U €€ COJH, UX
bu3nUecKre U XUMUYECKHEe CBOWCTBA,
MOJIy4Y€HUE U MPUMEHEHHE.
KauecTBenHas peaxiys Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U
CEJIbCKOM XO35MCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYecKuX BEUIECTBaX KaK

0 COeIMHEHMSIX yTiiepoja (MeTaH, 3TaH,

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COETMHEHUN ¢ yYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJepo/ia ¥ KpEMHUS U UX COSTMHEHU N
(OKCHIOB yTIIepoaa, YTOJIbHOU KUCTIOTHI,
KapOOHATOB, OKCHJIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOObI UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHME B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEIMHEHNH YIJIEpPOJa U KPEMHHUSI.
OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpeE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBS3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO I'a3a B OKPYKAOWIEN Cpeae.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEPaAMH
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHMYECKUX COSTMHEHHH yriiepoa U
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STUJIECH, alleTUJICH, 9TaHOJ, TTTUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B
(yrosip, npupOAHbIN ra3, HeQTh),
MPOJYKTHI UX NepepaboTKu (OEH3UH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[ToHsiTrie 0 OMOTOTUUECKH BaXKHBIX
BEILIECTBAX: KUpax, OeiKax, yriaeBojaax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHWYECKUX COCTUHECHUM.
Kpemnwuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, MOTyUYCHHUE U
npuMeneHue. CoeTMHEeHUs] KPEMHHUS

B nipupoje. O0mue npeacTaBicHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHKE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxHeimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEITHEBHOM JKU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIIETOK

OpPraHUYECKHUX BEIIECTB.
OnuceIBaTh poJb OEIIKOB, )KUPOB U
YIJIEBOJOB B ()yHKIIMOHUPOBAHUH KUBBIX
OpPraHU3MOB, COCTAB MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOIOPOJOB, UX POJIb

B OBITY U ITPOMBIILIEHHOCTH.

[TpoBOANTH BBIYUCIICHNUS 110 yPaBHEHUSIM
XUMHUYECKUX PEaKIIHM.

[1marrpoBaTh M OCYIIECTBISTH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HAOJIIOIEHU,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIIEPUMEHTA PU POBEACHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOTH30BAHUH XUMUYECKOU
MOCY/IbI U 000PYI0BAHMUSI.

Hcnonb30BaTh U BBITIOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl y4eOHUKa,
CTIpaBOYHBIEC MaTEPHAITBI
(ITepnonuyeckyro CUCTEMY XUMUIECKIX
anemenToB [I. 1. Menneneesa, Tabnuiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
coJieil B BOJIE, 3JIEKTPOXUMHUUYECKUN PSIIT
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HakoOMIIEHHE C ITPOLIECCOM aJCOPOIIUN
PacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
IPOTUBOTa3a.

O3HakoMIIeHHE C IPOTYKIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OpraHUYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHuE
U U3yYEHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIM

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YYEHHUE MTPU3HAKOB UX MPOTEKAHMUS.
lpaxmuuecxue pabomoi:

Ne 4, Tlommy4yeHue yriekuciioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTaAIbHBIX
3a7a4 no TeMe «BaxxHenme HeMeTaibl
U UX COCIMHEHUS

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

Hroro no pazneny

25
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Pa3nen 3. MeTa/iIbl H UX CoOeAMHECHUA

3.1 | OOwmwue cBoiicTBa 4
METAJUIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX
nosioxkenus B [leprogudeckoii cucreme
XUMHYCCKHUX IJIEMCHTOB

J.1. MeHneneeBa 1 CTpOCHUS aTOMOB.
Crpoenue MeTauioB. Mertaminueckas
CBSI3b U METaJNINYeCKas
KpUCTAJNTNYECKas pereTka.
DIIEKTPOXUMHYECCKUM Psi HATIPSHKSHUIM
MeTaII0B. DU3HYECKHE H XUMHYCCKHC
cBoMcTBa MeTa/IoB. OOIIHE CrIOCOObI
NoJTy4eHUsS MeTautoB. [lorsTHE

0 KOPPO3UHU METAJLIOB, OCHOBHBIE
CITOCOOBI 3aIUTHI KX OT KOPPO3UH.
CmnaBsl (CTalb, YyTyH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U
TIPOMBIIIJICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3supl METAIIOB U CILIABOB.
N3yuenne pe3ynbTaToB KOPPO3UHU
METaJII0B (BO3MOYKHO MCITOJIH30BAHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
O3HakoMIIeHHE ¢ 00pa3liaMu METaJIOB U
CIUTaBOB, X (DU3UIECKUMU CBOHMCTBAMH.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHI
Y IPUMEHSITH 9TH MIOHATHS TIPU OMTMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJIOB M UX COSAMHEHUH ¢ YU4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOMCTBa METAJIOB.

XapakTepu3oBaTh 00IIHE CITIOCOOBI
MOJIyYSHHS] METAILJIOB.

OnurchIBaTh CIOCOOBI 3aIIUTHI METAJIJIOB
OT KOPPO3UH.

CrnenoBarh npaBuiaM O€30MacHOM
paboThI B 1abopaTopuu npu
UCITI0JIb30BAHUU XUMUYECKOM TTOCYIbI U
000pyI0BaHUAI.

[Tpon3BOAUTH BEIYUCIICHUS

110 YPAaBHEHHSIM XUMUYECKHUX PEaAKIIH,
€CJIM OJIH U3 PEareHTOB COJICPKUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B TIape WM TPYIITIE.

Hcnonw30BaTh npu BEITIOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThI YUeOHUKA,
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Buviuucnenus:

10 YPAaBHEHUSIM XUMUYECKUX PEaKIIHii,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
npuMecu

CIIPABOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
sanemenTtoB /. . MenneneeBa, Tabmnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieil B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpsHKEHUI METaJIOB)

3.2

Baxueiime
METAJUIbI U UX
COEIUHEHUS

16

[IlenoyHbIe METAILITIBL: TTOJOKEHHUE

B [Iepnoanyeckoil cucteMe XuMUYECKUX
aneMmeHToB [[.11. MenzaeneeBa, cTpoeHHne
MX aTOMOB, HaX0XJEHHUE B IMIPUPOJE.
du3nyecKrue 1 XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCHIbI
Y TUJPOKCUIBI HATPUS U KAJIHSL.
[IprMeHeHnE METOUYHBIX METAJUIOB U UX
COCJIMHEHUM.

[[{erouHO3eMeENbHBIE METAJIJIBI MArHUM 1
KaJIbLMI: nosioxkeHue B [lepunoanueckoi
CHUCTEME XMMHUYECKHX 2JIEMECHTOB

J.1. MenneneeBa, CTpOEHHUE UX ATOMOB,
HaxOXJIeHHE B pupoje. Puznueckue u
XUMHYECKHE CBOMCTBA MarHus u
Kanelus. BakHelme coefMHEHU
KaJbIUsl (OKCUI, TUIPOKCH, COJIH).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTpPaHEHHS.

ANIOMUHHUHN: TIONOXKCHUE

B [lepuoanueckomn cucteMe XUMHUYECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB U UX COEAMHEHUH B FPYyIIax

C YU4ETOM CTPOEHUS UX ATOMOB.
XapakTepusoBaTh (HpU3NYECKUE U
XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
METaJJIOB U UX COEAUHEHUH (OKCUIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U )KU3HU YETIOBEKA.
VYcraHaBnMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBA3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — NPUMEHEHUE —
Ha NIPUMEPAX U3yYaeMbIX BELIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaklMii HOHbI METAJJIOB: MarHus,
KaJIbIIMs, ATIOMUHMS, IHKA, xkerne3a (11)
u xenesa (I1I), menu (11).

Jloka3biBaTh aM(OTEPHBII XapakTep
OKCHUJIOB U THJIPOKCUOB aJTIOMUHHUS U
LUHKA.
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anemeHTOB J[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3NYECKHE U XUMUUYECKUE CBOMCTBA
anoMuHug. AMQOTepHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUSL.
Keneso: nonoxenue B [leproanyueckoit
CHUCTEME XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBa, CTpOEHUE aTOMA,
HaxoJieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTRBA xene3a. OKCUbl,
ruIpokcu bl U conn xxenesa (1) u xxenesa
(I1I), ux cocraB, CBOICTBA U MOJTyYCHHE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUST OKCHIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpatnmBaHue IaMeH HOHAMU HATpusl,
KaJiusl U KaJblus (BO3MOMXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBOMCTB )KECTKOM BOJBI.
[Iponecc ropenus xeie3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre KaUECTBEHHBIX PEAKIINI

Ha UOHBI (MarHus, KaJbLUs, aTIOMUHUSA,

[InanupoBaTh U OCYHIECTBIATh

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEpPUMEHTA MIPU MPOBECHUN
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh nIpaBuiiaM 0€30MacHON
paboThI B 1ab0OpaTopuu

IIPU UCII0JIb30BAHUU XUMUYECKOIN
nocyzAbl 1 000py1I0BaHUS.
[Ipon3BOaUTE BBIYUCIICHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B Mape WK IpyIIe.

BricTpauBath pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
VICII0JIB30BaTh U3YYEHHbBIN TOHATUNHBIN
amnmapar Kypca XuMuu
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uHkKa, sxesesa (1) u xenesa (1), mean
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCHUIA ATTFOMUHHUS U THAPOKCHUIA
[MHKA.

IIpakmuueckue pabomol:

Ne 6. )KEcTKOCTH BOJIBI K METOIBI €€
YCTPAHEHHUS.

Ne 7. Pemenue skcnepuMEHTAIIBHBIX
3a1a4 1o teme «BaxxHelmume meTamibl 1
UX COCMHEHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE
WJIU COJICPXKUT MPUMECH;

MAaCCOBOM JOJIM BbIXO/Ia MTPOJAYKTa
peakiuu

Hroro mo paznerny 20

Paznen 4. Xumus u oKpy:Kamomas cpeaa

4.1 | Xumus u 3

OKpY’Karomias cpena

BemecTsa n maTepuansl B MIOBCEAHEBHON
YKA3HHU 4elioBeKa. besonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX OKOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYHKAKOIIEH
cpenbl (mpenebHas A0y CTUMAs

XapakTepu3oBaTh POJIb XUMUAU

B Pa3JIMYHBIX c(pepax AesTeNHbHOCTU
JIFOJIe, OCHOBHBIE BEIIeCTBA U
MaTepualbl, IPUMEHSIEMBIE B )KU3HU
COBPEMEHHOTO YeJIOBEKA.

OOBCHATD yCIOBHSI 6€30M1ACHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUUYECKUX
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KOHIIEHTpaIus BeuecTs. Poibs xuMun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune 06pa3iioB MaTepHaIOB
(CTEKJ10, CIIJIaBbl METAJIIOB, MOJIMMEPHBIC
MaTepHaIbl)

peakiHmii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLIEHUBATh UH(OPMAIIHIO O BIUSHUH
POMBIIIIIEHHOCTH, CETECKOTO X035ICTBA,
TPaHCIIOPTA U JIp. HA COCTOSHUE
OKpY’KalolIel Cpeibl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIH

IPU XUMHUYECKUX 0’KOTaX U OTPABICHUSIX.
[IpuarMaTh ydactue B 00CYKACHUN
npo6JyieM XUMHUYECKOH U 9KOJIOTMYECKON
HapPaBIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIMIO IO NMpodIiieMe U
npejiaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Wroro mo pazaeny: 3
PezepBHOE Bpems 3
OBIIEE YNCJIO HACOB 68
I10 ITPOIT'PAMME
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