PABOYAS ITPOT'PAMMA

o xumuu (0a30BbIN ypoBeHB) (8-9 Kiacchl)
Ha YpOBEHb OCHOBHOTO 00111eT0 00pa30BaHms
MAOY COI n.HukoneBckuit



MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMma 1o XMMHUU Ha YPOBHE OCHOBHOTO 00I1IEr0 00pa30BaHus COCTAaBlIEHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanmsi, npenctaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE paboueit
MIPOrPaMMBbI BOCITUTAHUS M C YIETOM KOHIICTIIIUY TPETOAaBaHus y91eOHOTO mpeaMeTa « XUMHUS B
oOpasoBarteNbHBIX opraHu3anusix Poccuiickoit denepanum.

[IporpaMMa mo xumMuu Ha€T HpEACTaBICHUE O LEAX, OOled crpaTeruu OOydeHHs,
BOCIUTAHMUSI U Pa3BUTUS OOy4alOUIMXCAd CpPEICTBaMU Yy4eOHOro NpeaMeTa, YCTaHaBIMBAET
00s13aTeTbHOE TIPEIMETHOE COJEpIKAHUE, MPEIyCMATPUBACT pACIpElle]ICHIE ero 1Mo KiaccaM U
CTPYKTYpUPOBAHHUE T10 pa3jieliaM U TeMaM IPOTPaMMbI 10 XUMHUH, ONPEACIISIET KOJTUISCTBEHHBIC
U KAueCTBEHHBIE XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO0 IIOCIEeI0BaTEIbHOCTh
U3YYECHUS] XUMUU C YUETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKH Y4eOHOTO
rpoiiecca, BO3PACTHBIX OCOOEHHOCTEN O0YYarOIIMXCS, OMPEEIsIeT BO3MOKHOCTH TIpEAMETa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a Takke TpeOOBaHMI K pe3yabTaTaM 00y4yeHUs] XUMUU
HAa YpOBHE IIefled H3y4eHUs TMpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSATEILHOCTH 00YUaIOIIErocs IO OCBOCHUIO YIeOHOTO COJCPIKAHUSI.

3HaHWE XUMUU CITY)KUT OCHOBOM ISl (DOPMUPOBAHHSI MHUPOBO33PEHUS 00YUaIOIIETOCs, €ro
MIPEJICTABICHUI O MaTepUaIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMHEH
MIPEJICTABJICHHS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOIHMH BEUIECTB B MPUPOAE, O MyTIX
pemeHusi TI00ANbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CBHIPHEBOM,
IHEPreTHYCCKOH, MUIIEBOM U IKOJIOTHYECKON 0€30IaCHOCTH, MPOOIIeM 31paBOOXPAHCHUS.

N3yuenune xumun:

CIIOCOOCTBYET peaju3alii BO3MOXKHOCTEH Ui CaMOpa3BUTUS H  (POPMHUPOBAHUS
KYJBTYpPBI JIMYHOCTH, €€ 001Iel 1 PyHKIIMOHAITBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEN O0y4aromuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIBHOM  y4eOHOW  JEATeNbHOCTH,  JKCHEPUMEHTANbHBIX |
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX Kak B TOBCEJHEBHOW JKM3HU, TaK U B
po¢eCCuOHAIBHON JeATETLHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBA€T OCHOBBHI I11€JI0OCTHOTO
B3TJIs7]a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAanoM B (P OPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI TpaMOTHOCTH 00yUaIOIUXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAYYHBIM
3HaHUSM, K TIPUPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE 0Opa3oBaHHE
00yJarouxcs.

JlanHble HampaBiieHHs B OOy4EHMHM XHMMHUHU OOECTeYMBAIOTCS crienu(UKol cojepaHus
y4eOHOro TMpeaMeTa, KOTOPBIN SBISETCS TEAaror4eckd aJanTUPOBAHHBIM  OTPAKEHUEM
0a30BO HAYKW XUMUHU HA ONPEJICTIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUsS OPHUEHTHPOBAH Ha OCBOCHUE
00yJarONUMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATHH XWMHHU, OCHOB HEOPTaHUYECKOW XMUMHH U
HEKOTOPBIX OTAETbHBIX 3HAYUMBIX TOHITHIH OPraHUYeCKONH XHMHH.

CtpykTypa coaepkaHHsl MPOTPaMMbI MO0 XUMHH c(HOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona k e€ miydeHuto. Cojep’kaHWe CKIIAIBIBACTCS M3 CHUCTEMBI MOHSATHH O XMUMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XMMHYecKoill peakuuu. O6Ge 3TH CHUCTEMBI
CTPYKTYpHO OPraHW30BaHbl 0 TPUHIMUITY IOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUI HA OCHOBE
TEOPETUYECKHUX MPECTABICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMUYECKOU CBSA3U;

— MpeACTaBICHUH 00 STEKTPOTUTHUECKON AUCCOLMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS paccMaTpUBAIOTCd Ha OCHOBE SMIIMPUYECKH IOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIENOBATEIBLHO OT OJHOTO YPOBHS K JPYromy,
BBINONHSASL (YHKIUU OOBSICHEHHS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEM
MPAKTUYECKOr0 MPUMEHEHHS U MOJYUYEHHUs N3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHUMHH CIIOCOOCTBYEeT (DOPMHUPOBAHMIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBJIAIOIICH HAy4YHOM KAPTUHBI MHpa B JIOTMKE €€ CUCTEMHOM IIPUPOIBI,
LIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne xumMuu
MIPOMCXOUT C MPUBJICUCHUEM 3HAHHUM U3 paHee U3YUYEHHBIX YUeOHBIX IPEIMETOB:
«Oxpyxaromuidi Mup», «buosnorus. 5—7 kinaccb» U «Pu3nka. 7 Kjiacc.

[Tpu n3ydeHn# XUMHHA TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00JacTi COBPEMEHHOT0 €CTeCTBO3HAHUS, MPAKTUYECKON JEATENbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KYNbTYpHI. 3a/aya y4eOHOTo MmpeaMeTa COCTOMT B (hOPMUPOBAHHH
CUCTEMbl XUMHYECKMX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATUI, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHHUH, JOCTYMHBIX O0000OMIEHHH MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HayKd, B
NPUOOLICHNN K HAYYHBIM METOJIaM ITO3HAHUS MTPH U3YYCHUH BEIIECTB U XMMUYECKUX PEaKIUi, B
dbopMUpOBaHMM ¥ PA3BUTUU T[IO3HABATEIbHBIX YMEHMM W HX MNPUMEHEHHMH B Yy4eOHO-
MO3HABATENBHON U y4eOHO-UCCIEe0BATENbCKON JAesITeNbHOCTH, OCBOCHUU MPaBUi 0€3011acHOTO
00paIIeHus C BENIECTBAMU B IMIOBCETHEBHON KU3HU.

[Ipy m3ydyeHMH XMMHK Ha YPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHHs Ba)XHOE 3HAUYCHUE
pUOOpeNu Takue Lelu, Kak:

— (QopMHpOBaHUE HMHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K camMooOpa3oBaHMUIO,
COTPY/HUYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO DPELIEHUH, CIIOCOOHON ananTHpOBaThCS K
OBICTPO MEHSIOIMMCS YCIIOBUSM JKU3HU;

— HalpaBJICHHOCTh OOy4YEHUS Ha CHCTEMaTH4YecKOoe MpHOOIIeHHEe oO0yJaroumxes K
CaMOCTOSITEIbHOM ~ IMO3HABaTENbHOM  JIEATEIbHOCTH, HAaydyHbIM  METOJaM  IO3HaHWs,
(GopMHUPYIOIIUM MOTHBAILIMIO U PAa3BUTHE CITIOCOOHOCTEN K XUMUH;

— ofecrieueHue YCIOBHM, CHOCOOCTBYIOIIUX TNPUOOPETEHHIO OO0YyYarolIMMHCS OIbITa
pa3HoOOpa3HOW MAEATENbHOCTH, MO3HAHHUS U CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE ISl PA3IMYHBIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBanue o0mel HyHKIIMOHATFHON W €CTeCTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
quciae YMEHHH OOBACHATh M OLEHHUBATH SBJICHHUS OKPYXKAIOIIEro MHUpA, MCHOJIb3Yys 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU U3YYEHUU XHUMHH, MPUMEHITh HMX TpPU pELIEHUH NpodieM B
MOBCEHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (hopMupoBaHue y 00yJaromuxcs TyMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IIEHHOCTH
XUMHUYECKUX 3HAHWM JJi1 BBIPAOOTKM 3KOJOTHYECKH LeJIeco00pa3HOro MoBeAeHUs B ObITY U
TPYAOBOM IEATEIBHOCTH B LENAX COXPAHEHMS CBOETO 370pPOBbS M OKPYXaroIleW MpUPOJHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uIIs ¥ HANPaBIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OOmiee yuciio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiracce — 68 yacoB (2 4aca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIC XMMHYECKHE IIOHATHSA

[Ipeamer xumuu. Ponb XuMHM B KU3HHM 4eloBeKa. XHMHsS B cuUCTeMe Hayk. Tema u
BemlecTBa. du3znueckre CBOMCTBA BeEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonsarue o
METO/ax MO3HaHMs B XUMUH. YucThie BeniecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei.

ATOMBI U MOJIEKYNBl. XUMHUYECKHE DJIEMEHTBl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
IIpocTeie 1 croKHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass ¢opmyna. BajleHTHOCTP aTOMOB XHMHYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Moibs. MosnspHas macca. B3auMOCBsI3p KOJIMYECTBA, MACChl U
qHcia CTPYKTYPHBIX €IWHUIL BenlecTBa. Pacyérel mo ¢popmynaM XHMHYECKHX COSTUHEHHA.

dusnyeckue M XUMHYECKHUE SBICHHUS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKoH
COXpPaHEHMsI Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMUYECKUX peakuuit
(coemuHeHHUsI, pa3JIOKEHUS, 3aMEIIICHHS, OOMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHMUYECKOW IMOCYIOH, ImpaBuUiaaMu paboThl B jJabopaTopuu U npuémMamu
oOpamieHuss ¢ 1a00paTOpPHBIM 00OpYyIOBaHMEM, M3Y4YEHUE M ONHMCaHUE (PU3NYECKHX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOIOIeHNE (PU3HUECKUX (IIaBJICHUE BOCKA, TASTHHE JIbA,
pacTupaHue caxapa B CTyIK€, KMUIIEHUE U KOHJEHCAlUs BOJAbl) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBAaHUE METHON MPOBOJIOKHU, B3aUMOACHCTBUE MeJa ¢ KUCIOTOM) sABJICHUH, HaOIt0IeH1E
U ONHMCAaHWE TPU3HAKOB TIPOTEKAaHUS XUMHYECKMX peakuui (pas3jioKeHHe caxapa,
B3aMMO/ICIICTBIE CEPHON KHCIOTHI C XJOpUAOM Oapusi, paznoxenue ruapoxkcuna meau (II) mpu
HarpeBaHWHU, B3auMojeiicTBue eneza ¢ pactBopom cosnd Mmeau (I1), u3ydenwe crmoco6oB
pa3ziesieHus CMecel: C TMOMOIIbI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, TUCTUILIALUA,
xpomarorpadusi, NpPOBEJCHHE OYUCTKM MOBAPEHHON coJiM, HaOJIOJEHHEe U  OIMCAaHUE
pe3yJIbTaTOB MPOBEJIEHUSI OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3/aHUE
MOJIeJIel MOJIEKYT (IIIapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BelIeCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopon — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpusnueckue 1 XuMUYEeCKHe CBOMCTBA (peaKkiuu TOpeHus).
Oxcupnpl. Ilpumenenue xkucinopoga. CrnocoObl MONMy4eHHsS KHCIOpoAa B JabopaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — amioTponHas MoAuQuKanus
KHCIIOpO/1a.

TemnoBoit 3¢ddexT XuMuyeckod peakuu, TEPMOXUMHUYECKHE YpaBHEHHs, B5K30- U
SHAOTEPMHUYECKHE pEaKIMU. TOIIMBO: Yroib M METaH. 3arps3HEHUE BO3/yXa, YCHUJIEHUE
MapHUKOBOTO P eKTa, pa3pylIeHHe 030HOBOTO CIIOSI.

Bogopon — »snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boaopoja B MPHUPOAE,
¢bu3nueckre 1 XuMUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oiTyueHusi. Kuciors! u comu.

Mossipablit 00BEM Ta30B. PacuéThl Mo XUMUYECKUM YPABHEHUSIM.

dusnueckue cpoiicTBa BOAbl. Bojma kak pactBopurenb. PactBopsl. HacelmeHHblE M
HEHACBILIEHHBIE pPacTBOpPbl. PacTBOpUMOCTBH BeEIlECTB B BoJAe. MaccoBas N0 BELIECTBA B
pacTBope. XuMuyeckue cBoicTBa Bojbl. OcHoBaHMsA. Poib pacTBOPOB B IPUPOJE M B KU3HU



yenoBeka. KpyroBopoT Boabl B MpUpojie. 3arpsA3HEHHE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coemuHeHuit. Oxcuapl. Kiaccudukanus OKCHIOB:
coneoOpasymomire (OCHOBHBIE, KUCIOTHBIE, aM(pOoTepHbIe) U HecolieoOpazyromue. Homenknarypa
okcu0B. duznyeckre 1 XuMUYECKUE CBOMCTBA OKCHUIOB. [lomydeHue okcuaoB.

OcHoBanus. Krnaccudukainus OCHOBaHWH: MENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. ®@u3MyYecKMEe W XMMHYECKHE CBOMCTBa ocHOBaHWU. [lomyuenue
OCHOBaHMM.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucinot. Ou3ndeckue U XUMHUECKUE
cBoricTBa KUCHOT. P aktuBHocTr MetaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coseil. @uszndeckue U XUMHUYECKHE CBOMcTBa cosieil. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXAY KilacCaMl HEOPraHUYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJIelIeHre COJIep:KaHus KHCIOpoaa B BO3/AyXe, MOJyueHue, cOOupaHue,
pacro3HaBaHUE W M3YYCHHE CBOMCTB KUCIOpOJa, HAONIOACHUE B3aWMOJCHCTBUSA BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHMS W TPEKpalleHusi ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3laMi OKCHJOB M OIMCAaHUE HUX CBOWCTB, MOJIy4eHUE, cOOMpaHHe, pacrno3HaBaHUE U
W3y4eHHE CBOWCTB BOJOpoaa (ropeHue), B3aumojeicTBue Bojgopomaa ¢ okcuaom meau (I1)
(BO3MOHO HCIIOJIB30BAHUE BHICOMATEPUAIOB), HAOMIOECHHE 00pa3IloB BEIIECTB KOJIUYECTBOM
1 mounb, uccienoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3JIMYHONM PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENENEHHOM MAacCOBOM J0J€Hl pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBIE BOJABl C MeTalslaMd (HATpHUeM W KaibleMm) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB), MCCJIEIOBaHNE OOpPa3I[0OB HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
HaOII0JIeHNe M3MEHEHHS OKPACKM HHAMKATOPOB B PAcTBOpPAX KHUCIOT U MIENOYEH, U3yUEeHHE
B3aumozeictBus okcuma memu (Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C METaJIaMH,
peakuuil HeWTpanu3aluuu, IOJyYE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOIO
MeTaJlJla IPYTHM U3 pacTBOpPa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 0 TeMe «Baxunenmume
KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3akoH u Ilepuoauyeckass cucrema xumudeckux zjiemenros /I. H.
MenpeneeBa. Ctpoenne aToMoB. XuMuveckasi CBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple TOMBITKK KiIacCU(PHUKAIIMM XUMHUYECKHX OJiieMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC W MIEITOYHO3EMEIbHBIE METAJUIbI, TaJIOTeHbI, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpble 00pa3zyloT aM(pOTepHbIE OKCHABI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema XuMU4Yeckux dsnemeHtoB . U
MenpeneeBa. KopoTkomepuonnas u mHHomepuoaHas (opmbel [lepuoamueckoit cucTembl
xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoast u rpynnbel. DU3WYECKUN CMBICH
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI AIEMEHTA.

Crpoenue aromoB. CoctaB atomHbIX saep. M3orombl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMUYECKUX IIEMEHTOB [leprnoanyeckoil CHCTEMBI
. W. MenngeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJIEMEHTAa II0 €ro IMOJOXKEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MepUoaam.



3nauenue [lepmoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUISl pa3BUTHUS HayKu U npakTuku. 1. 1. MenaeneeB — yu€Hbli U rpak1aHUH.

Xumuyeckass  CBSA3b. KoBasientHas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 371eMeHTOB. lOHHas CBSI3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchbl
OKHCJICHHUS U BOCcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OOpa3IOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJACWCTBHE THUIPOKCHUIA
LMHKA C PacTBOpaMU KHUCJIOT U ILEJIO0Yeil, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX Peakluil (rOpeHue, peakiuu pa3ioKeHUs, COCAMHEHUS).

Mesicnpeomemmbwle cea3u

Peanuzanust MeXnpeaAMETHBIX CBA3€H MPU M3YYEHUU XMUMHH B 8 KIlacce OCYIECTBIISIETCS
4yepe3 MHCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaKk M TIOHATHUH,
SIBJISTFOLIIUX CSL CACTEMHBIMH JIJISL OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO--HAy4YHbIC TOHATUSA: HAY4YHBIA (aKT, THIOTE3a, TEOpHus, 3aKOH,
aHaJIN3,  CHHTE3,  Kilaccudukamus,  TEPUOJUYHOCTh,  HaOJIOJCHUE, SKCIIEPUMEHT,
MOJICJIMNPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

Oduzuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHUJ, H3OTOIBI,
PaAMOaKTUBHOCTb, MOJIEKYNa, SJIEKTPUYECKHU 3apsijl, BEIIeCTBO, TelO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, ra3, (U3NYCCKUE BEIWYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3151, ComHIle.

buonorus: porocunres, apixanue, bnochepa.

l'eorpagusa: armocdepa, ruznpochepa, MuHEpandbl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOTUIMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkIus

[lepuonnueckuii 3akoH. Ilepumomuueckas cucrema xumuyeckux dieMmeHToB /[l WM.
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalus, KaldbLUsi M UX COCIUHEHHM B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMeHTOB B [lepuoauyeckoil cucteMe u CTPOEHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUABl XUMHUYECKON CBS3U. THIBI KPUCTALIUYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THMNA KPUCTAUIMYECKON PEIMIETKHM W BHUJA XUMHUYECKOUN
CBSI3HU.

Knaccudukanus v HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K PA3TUYHBIM KJaccaM HEOPTraHWYECKUX COCTUHEHWH, TeHeTHYecKast
CBSI3b HEOPTAHWYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKHX peakiui Mo pa3IuYHbIM MPU3HAKAM (110 YHCIY M COCTaBy
YYaCTBYIOIIMX B pPEaKIUW BEHIECTB, MO TemIoBoMYy J(h(deKkTy, M0 H3MEHEHHMIO CTeleHen
OKHCJICHUSI XMUMHYECKUX AJIEMEHTOB, MO OOpAaTHMMOCTH, MO y4YacTHIO KaTaim3aTopa). JK30- U
SHJOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPaBHEHUSI.

[Tonsite o ckopoctu xumuyeckoil peakuuu. Ilonstue 06 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TeTepOTreHHbIX peakuusx. [lonsTtue o
katanuze. I[loHsTue o xumudyeckom paBHOBecud. DakTopbl, BAUSAIOMIME HA CKOPOCTh
XUMHUYECKON PEeaKINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKUCIINTENIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH, D3JEKTPOHHBIM OajaHC OKHUCIMTENbHO-
BOCCTAHOBUTEJIbHOM peakuuu. CocTaBieHHE YpaBHEHUH OKHCIUTEIbHO--BOCCTAaHOBHUTEIbHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/A JIEKTPOHHOI0 OajaHca.

Teopust >MeKTPOINTHYECKON AMCCOLMALMH. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLMAllUM BELIECTB C pPa3IMYHBIMU BHUJAMHU XHMHYECKOH CBS3H.
Crenenp qucconuanuy. CHIbHBIE U CITa0bIE 3JICKTPOJIUTHI.

Peakuun moHHoro o6MeHa. YcCloBHUs NPOTEKaHHs peakUuil MOHHOro OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBoiiCTBa KUCIOT, OCHOBAaHUN U COJIEHl B CBETE
IIPECTaBICHU 00 3JIEKTPOIUTHUECKON Juccounanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTue o runponuse coyiei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJCNISIMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpadura ¥ anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HaTpus),
HCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTM XHMHUYECKOM PEAKIMH OT BO3JCHCTBUS pa3IMYHbIX
(bakTOpOB, HCCIIEIOBAHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, Mpolecca JUCCOLMALUU
KHUCJIOT, IIeno4ed M coined (BO3MOXKHO MCIIOJB30BaHME BHJIEO MATE€pHajoB), IPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX TPU3HAKK TMPOTEKaHHWs peaKkUuii MOHHOro oOMeHa (oOpa3oBaHHE
OocaJKa, BbIJEJIEHWE Tra3a, o0O0pa3oBaHUE BOJbl), ONbBITOB, WUIIOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX peakluil (ropeHue, peakluu pas3jioKeHUs, COEAUHEHUs),
pacro3HaBaHME HEOPraHWYECKUX BELIECTB C IOMOILBI0 KAYECTBEHHBIX peaklUil Ha HOHBI,
pellIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTtaibl U UX coeUHEHUS

OOmast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne M (PU3UYECKHE CBOWCTBA MPOCTHIX BELIECTB — TallOTE€HOB.
XUMHUECKHEe CBOMCTBa Ha IpuMepe Xjopa (B3aUMOACWCTBHE C MeTaljlaMM, HEeMeTaJlUlaMHu,
menoyamu).  Xnoposogopoa. CoisiHas KHCIOTa, XHMMHUYECKHE CBOICTBa, MOJy4YeHHE,
npuMeHenue. JleiicTBue Xjaopa U XJI0pOoBOI0OPO/ia Ha OpraHU3M yesloBeka. BaxkHelme Xa0puabl
U UX HaXO0XJEHUE B IPUPO/IE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (U3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cephl. AJIJIOTPOINHbIE MOAM(PHUKAIMN KUCIOPOAA U Cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBomopoJ, CTpoeHue, (pu3MdecKkue W XUMHUYECKHe cBoMcTBA. OKCHABI Cephl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIIOB. CepHas KHcCOTa, (pu3MyecKkrue W XMMUYECKHE CBOWCTBA
(oOmme Kak MpeaCTaBUTENS Kiacca KHUCIOT M crenuduyeckue). XUMHYECKUE peakiuH,
JeKalle B OCHOBE IPOMBIIUIEHHOTO croco0a ModydeHHs cepHo KucnoThl. [IpumeHeHue
cepHoil kucnoTel. Conu cepHON KHCIIOTHI, KAUeCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl U €€ COENMHEHHH B Mpupoje. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH cpenbl
COCMHEHUSIMH Cepbl (KHCIOTHBIE JIOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

OOmiass xapakTepucThKa 31eMEeHTOB VA-rpynmbel. OcCOoOE€HHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEeHH OKHUCIECHUS. A30T, paclpocTpaHeHHe B MpHpoae, Gu3nyecKue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUYeCKHue
CBOWCTBa, MoyiyueHue u npumenenue. Coiau aMMOHUS, UX (pU3MUYEcCKre U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHHMA. A30THas KHCJIOTa, €€ IOJIy4eHHe,
dbu3Mveckue W XUMHUYECKHME CBOMCTBAa (00mME Kak TIPEACTaBUTENSl Kjacca KHUCIOT H
cneuupuyeckue). VMcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B Kaue€CTBE MUHEPAIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOIMIECH Cpeabl COSAUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKM, 3arpsi3HEHHE BO3JyXa, MOuYBbI M BOJOEMOB). docdop, amioTponHble MoAU(UKALUN
dbocdopa, pusmdeckne m xumudeckue corcta. Oxcun docdopa (V) u docdopHas kuciora,
¢usnveckue M XMMHYECKHE CBOICTBa, moiydeHue. McmompzoBanue ¢(ocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUH.

OO6mas xapakrepucThka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE€ CTENCHU OKUCICHUs. YTJIEepoJ, alFIOTPOIHbIE MOANU(DUKALIUK, PACIPOCTPAHEHUE B
npupoje, Gu3nuecKue u XUMU4IecKue cBoiicTBa. AncopOius. KpyroBoport yriepoaa B mpupo/e.
Oxcuapl yriaepona, ux (GpU3MYECKue ¥ XMMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJIOrHYecKre MpobiieMsl, CBsI3aHHbIE ¢ okcuaoM yriaepona (IV),
TUIOTE3a IN100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(P@eKT. YroypHas KUCIOTa U eé
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOWCTBA, IMOJydYeHHE W NpuMeHeHue. KadecTBeHHas
peaknmmst Ha  KapOoHar-wOHBL. — Mcnonb3oBaHnme  KapOOHATOB B OBITY,  MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJICKOM XO03HCTBE.

[lepBoHayasibHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHMSX YIiepona
(MeraH, »TaH, OSTWIEH, aUETWIEH, JTaHOJ], IJMLIEPUH, YKCycHas Kkuciora). Ilpuponnsie
WCTOYHHUKH YTIIEBOJOPOJOB (Yrojib, MPHUPOIHBINA Ta3, HE(TH), MPOIYKTHl HX NepepadOTKh
(6eH3uH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [IoHsATHE O OMOOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OesIkax, YIrieBoJaXx — M HMX pOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAUHECHUN.

Kpemunii, ero ¢usnueckne M XHMHUYECKHE CBOMCTBA, IOJNIyY€HHE M NPUMEHEHHE.
Coenunenuss kpemHus B mnpupozae. OOmme mnpencrasieHuss o0 okcune kpemuus (IV) u
KpeMHHEBOH kucnoTe. CUIIMKAThI, UX MCIIOJIb30BaHKE B OBITY, B IPOMBILUIEHHOCTH. BaxxHeinme
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO0, LEMEeHT, OeToH, ene300eToH. IIpoliemsl
0€301acHOT0 UCIOIb30BaHMSI CTPOUTENBHBIX MAaTEPHUAJIOB B IOBCEAHEBHON JKU3HU.

Xumuueckuii IKcnepumenn.

M3y4YeHHE 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTBHI, IPOBEIECHUE
KAueCTBEHHBIX peakUui Ha XJIOPUI-UOHBI U HaOIIOJeHHE MPU3HAKOB UX NMPOTEKAHMs, OIbITHI,
oTpakarolmue (U3NYecKue U XMMUYECKHE CBOWCTBA IaJIOTEHOB M HUX COEIMHEHMH (BO3MOXKHO
HCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHME C 00paslaMHu XJIOpUIOB (TalOreHUA0B),
O3HaKOMJIEHHE C oOpa3laMu cepbl M €€ COEOUHEHUSIMHU (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEepHAIOB), HaOMIOJEHUWE Tpollecca OOyrJIMBaHUSA  caxapa TOJ  JCHCTBHUEM
KOHIIGHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUeHUE XMMUYECKUX CBOWCTB pa30aBICHHON CepHOM
KHUCJIOTHI, IPOBE/IEHUE KAUeCTBEHHON peaklUuu Ha Cynb(aT-uoH M HaOIIOJeHHE MpH3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3WYECKUMHU CBOIcTBamMM a30Ta, (ochopa U UX COETUHEHUI
(BO3MOYKHO HCIIOJB30BaHUE BUAEOMaTEpUaioB), oOpa3laMu a30THBIX U (OCPOPHBIX yI0OpeHHi,
MoJIlydeHue, coOupaHue, paclo3HaBaHHE W M3y4eHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KayeCTBEHHBIX pEaKIMid Ha HMOH aMMOHHUS U (ocdar-HOH M H3yYeHHE NPU3HAKOB HX
MIPOTEKAHUs, B3aUMOJIEHCTBUE KOHIEHTPHUPOBAHHON a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPUANIOB), U3yUYE€HHE MOJeNel KpUCTAIMYECKUX PpEeHETOK aiMasa,
rpaputa, ¢yuiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aJcopOlMK pPAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTA3a, MOJIyuYeHHE, COOMpaHUe, paclio3HaBaHNe
U U3YYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, NMpOBEJECHUE KAYECTBEHHBIX peaklMi Ha KapOOHAT U
CWIMKAaT-HOHBl M H3y4YEHUE INPHU3HAKOB HUX IMPOTCKAaHUSA, O3HAKOMIICHHE C TPOLYKLHUEH
CUJIMKAaTHON IPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a4ad 10 TeMe «BaxHenmue
HEMETAJIJIbl U UX COEIUHEHUS).



MeTta/lIbl M X COeTHHEHUS

OO0mast XapakTEepUCTHKA XWMHUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHMHM HX
nojoxxeHnus B [lepuoandeckoi cucreMe xumuueckux sneMenToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTauiMueckass CBS3b W MeETaUIMuecKas KpUCTaIMuecKas
peméTka. DJIEKTPOXUMUYECKUN pAJl HANPSHKEHUM MeTaioB. DU3MUecKMe U XUMUYECKUE
cBoiicTBa MeTaiutoB. OOmue crocoObl MoydeHUs: MeTaJlIoB. [loHATHE O KOPPO3WH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3ur. CIutaBsl (CTalb, YyT'yH, JOPATIOMUHHA, OpOH3a) U
UX IPUMEHEHHE B OBITY U TPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TookeHue B [leprnoanueckoi cucTeMe XuMUYECKUX 3JIeMEHTOB /.
N. MengeneeBa, CTpOCHUE HMX aTOMOB, HaXOXKJIE€HUE B mpupoje. PU3M4YecKue U XUMHUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kayus). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIIEJIOYHBIX METAJJIOB U UX COCIMHCHUI.

[IlenoyHO3eMeENbHBIE METAJUIBI MarHui W Kalbl[Mi: TMoJiokeHue B Ilepumoanueckoit
cucteMe xumuueckux snemeHToB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupoae. Ou3znyeckue U XUMUYECKHE CBOMCTBA MarHusl M Kaublud. BaxkHenmume coeauHeHUs
KaJIbIHS (OKCHJI, TUAPOKCU/I, cOJin). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepuomumueckoil cucreme xumuueckux siaemeHTtoB 1. .
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKACHUE B mpupojie. Pu3ndeckue 1 XMMHUYECKUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe Xxumuueckux osieMentoB JI. U.
MenpeneeBa, CTpOCHHUE aTOMa, HaXOXJACHHE B Tpupoje. Pu3nueckrue U XMMHUYECKUE CBOMCTBA
xene3a. Okcuapl, ruapokcuabl U coiu skeneza (1) m sxemesa (I11), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHHE C O00pa3laMd METaUIOB M CIUIABOB, MX (PU3MUYECKUMHU CBOWCTBAMH,
M3y4YeHUEe pe3yJbTAaTOB KOPPO3UM METALIOB (BO3MOKHO HCIIOJIB30BAHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KaJbIUs M HATPHUS C BOJOM (BO3MOXHO HCIIOIH30BaHUE
BUJICOMATEPHAIIOB), HCCJIECOBAHHE CBOMCTB KECTKOW BOJABI, Mpollecca TOPEHUs keie3a B
KHcIopoie  (BO3MOXHO — HCTOJB30BAaHUE  BHUJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHHS
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IUHKA, xene3a (I1) u xenesa
(ITI), meau (1), HaGmroeHHe U OMMCAaHME MPOLIECCOB OKPAIMBAHUS IJIJAMEHU MOHAMHU HaTpus,
Kalusl U Kaiblus (BO3MOXKHO HMCIOJb30BaHUE BHUIEOMATEPHANIOB), HCCIeA0BaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCHJIA aTFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 M0
TeMe «BaxkHeHIe MeTaliIbl M UX COCIUHCHHS).

XuMHuS U OKPY:KAOLIAs cpeaa

BemectBa u Marepuanbsl B MOBCETHEBHOM XKM3HU UYeJOBEKa. be3onacHoe MCIoIb30BaHME
BEIIECTB M XHMHYECKUX peaknuii B ObITy. [lepBas momMomp NpH XHUMHYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpebl (TpeaeibHas 0MyCTUMAas KOHIIEHTpaIus
Bemiects, nanee — [1JIK). Ponb xumuu B pemeHnn SK0JI0THIECKUX MpoodieM.

Xumuueckuii Ixcnepumenm:

n3ydeHne 00pasIoB MaTepruaoB (CTEKIJIO, CIUTABBI METAJUIOB, TTOJTMMEPHBIC MATEPHAIIBI).

Mescnpeomemnmnuie céazu

Peanuzanust MeXXnpeaMeTHBIX CBA3EH MPU U3YYEHUH XUMHUHU B 9 Kjacce OCyIIECTBIIAECTCS
yepe3 HCIOJb30BAaHUE KaK OOIIMX E€CTECTBCHHO-HAYYHBIX TMOHSITHH, TaK W TIOHATHUH,
SIBJISIFOLIIUX CSI CACTEMHBIMU JJIs1 OT/IENbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.



OO0mue ecTecTBEHHO-HAYYHbIE TOHATUSA: HAy4yHBIM (DakT, TUMoOTe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTEe3,  KiacCUpUKalus,  NEPUOAUYHOCTb,  HAOIIOJACHHE,  SKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIETb, SIBIICHUE, TAPHUKOBBIN 3 (EKT, TEXHOJIOTHS, MAaTEPUAIIbI.

Oduzuka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIUJA, H30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUYECKUN 3apsil, MPOBOJHUKH, MOIYNPOBOJHUKH,
TUDJIEKTPUKHY, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYECKAss PEIIETKA, CIUIaBbl, (QU3NYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢otocuntes, apixanue, O6uocdepa, 3KocucTeMa, MUHEPAIbHBIE YIO0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, IUTATEIbHBIC BEIIECTBRA.

l'eorpadusa: armocdhepa, rumpochepa, MuHEpanbl, TOPHBIE MOPOABI, IOJIE3HbIC
HCKOIIaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3ysIbTaThl OCBOCHUS IMPOTrPAMMBI OCHOBHOI'O OOLIEro 0Opa3oBaHUs JTOCTUTAKOTCA
B XOJle 00y4eHUs XMMHUHM B €IUHCTBE Y4e€OHOH M BOCHMTATEIbHOW JESATEIbHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUICKAMH COLMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH,
OPUHATBIME B OOLIeCTBE MpaBUJIaMM W HOPMaMH TIOBEACHUS U CHOCOOCTBYIOT IMpoOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS ¥ COLIMAIN3AIMN 00yJarOIUXCS.

JIMYHOCTHBIE PEe3yJabTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBAThCS CHCTEMOMN
ITIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACILIMPEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HAYYHOMY
HaCJIEIUIO, TIOHUMaHMsI 3HaYeHHs] XMMUYECKON HayKH B KU3HU COBPEMEHHOI'O 00ILECTBa, CIOCOOHOCTH
BJaJIeTh JIOCTOBEpHOM HH(OpManuel O NepeloBbIX JOCTIXKEHUSX M OTKPBITHSAX MHUPOBOW U
OTEYECTBCHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAY4HBIX 3HAHUSIX 00 yCTpOHCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMA:

IIPEACTABJICHUS O COLMAIBHBIX HOPMAaxX M MPaBHJIaX MEKIMYHOCTHBIX OTHOLIEHUN B KOJJICKTHBE,
KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOW, Yy4eOHO-UCCIe10BaTEIbCKOM,
TBOPYECKON M JPYruX BUAAX JEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOM COBMECTHOM J1EATEILHOCTH
IPU BBIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a]ay, BBIIOJIHEHUH XUMHMYECKHX 3KCIIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX IPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHMMAaHHUIO M B3aUMOIIOMOIIM B IIPOLECCE 3TOM
y4eOHOH NesTeTbHOCTH, TOTOBHOCTH OIICHWBAaTh CBOE MOBEICHHE M IMOCTYNKH CBOMX TOBAapHUINEH C
IIO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHHUS NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKHUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM PEAKLUHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISAIOLINE OCHOBY Ul IOHUMaHUS CyITHOCTH HAay4YHOU
KapTUHBI MHpa, MPeICTaBlIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOMABI, B3aUMOCBA3IX
YeJIOBEKa C MPUPOJTHON CPEAOH, O POJIM XMMHH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAIlpaBJICHHBIE Ha IIOJy4YEHHE HOBBIX 3HAaHUM 110 XUMUH,
HEOOXOAUMBIE i OOBSICHEHUS HAOMIONAaeMbIX MPOLECCOB M SBJICHHWM, IO3HABaTENIbHOM,
MH(POPMALIMOHHON W YUTAaTEIbCKOM KYJBTYPbI, B TOM YHCII€ HAaBBIKOB CAMOCTOSATENBbHOM paboOThI ¢
y4eOHBIMM  TEKCTaMH, CIpPaBOYHOW JIMTEpaTypod, JOCTYIHBIMH TEXHUYECKUMHU CpEeACTBaAMH
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEHHI0 M T[03HAHMIO, JI0003HATEIBHOCTb, T'OTOBHOCTb U CIIOCOOHOCTH K
caM000pa3oBaHMIO, MPOEKTHOM M HCCIe0BATENbCKOM JEsITeIbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUsI B TajbHEHIIEM;

4) hopMupPOBAHNS KYJILTYPHI 3/10POBb:

OCO3HaHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIECHMS K CBOEMY 3J0pPOBBIO, YCTAHOBKU Ha
3JI0pOBBIIl 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNA M HENPUATHE BPEAHBIX MPUBBIYEK (YMOTpeOJIeHUs
aJIKOTOJIsl, HApKOTHKOB, KYypEHHs), HEOOXOIMMOCTH COONIOJICHHUS TpaBUJ O€30MacHOCTH MpH
oOpallleHuu ¢ XUMUYECKHMH BEILECTBAMH B ObITY U pealbHOMN KU3HH;

5) TpyA0BOT0 BOCIUTAHUS:

MHTEpeC K MPAaKTHUYECKOMY M3YUEHUIO Mpodeccuil u Tpyaa pa3IudHOro pojaa, yBaXEHUE K TPYILy
U pe3ysibTaTaM TPYJAOBOM JIE€ATENbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUH I10
XUMHH, OCO3HAHHBIN BBIOOP HMHIMBUIYaJbHOM TPACKTOPUHU MPOJOILKEHUS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,



yCHemHol MnpodecCHOHaNbHOM JeATEIbHOCTH M Pa3BUTHUS HEOOXOAUMBIX YMEHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHAILHON Cpee;

6) IKOJIOTHYECKOT0 BOCTUTAHUS:

HKOJIOTHYECKH 11e71€CO00pa3HOe OTHOLICHNWE K MIPUPOAE KaK UCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
e CyIlIecTBOBaHMs, MOHUMAaHHE IIEHHOCTH 37I0POBOr0 M 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HU3MYECKOMY M IICUXUYECKOMY 3J0POBBIO, OCO3HAaHHE LIEHHOCTH
COOJIIOJICHUsI MpaBUJI O€30IIaCHOTO IOBEAEHUS NpU paboTe ¢ BELIECTBAMH, a TaKXKe B CUTyalUsX,
YIPOXKaroLUX 340POBBIO U KU3HU JIIOJCH;

CMOCOOHOCTH TPUMEHSATh 3HAHUS, MOJNydyaeMble NPU W3YYEHUH XUMHH, U1 PELICHHs 3a/ad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOIAHON CPEAOM, IUIsl MOBBIIIECHUS YPOBHS JKOJIOIMYECKOH KYJIbTYPBI,
OCO3HaHMA TIJ00aJBHOIO XapakTepa 3KOJIOTMYECKUX NpoOJIeM M MyTed HMX peleHHs] HOCPeICTBOM
METOZ0B XHMMMH, 3KOJIOTMYECKOIO0 MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATbCA MM B IIO3HABATEIIBHOU,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMerampeqMETHBIX pe3yJIbTATOB BBIICIAIOT 3HAUYUMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUS 0OLIEHAyYHbIE MOHATUA (3aKOH, TEOpUs, IPUHLIUN, TUIIOTE3a, (PaKT, cucTema, rmporece,
HKCHEPUMEHT U JPYyroe.), KOTOPbIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpeaMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUU U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIIOCTHOW HAYIHOH
KapTUHE MHpa, U YyHHUBEpCalbHblE Yy4yeOHble JeMcTBUs (IIO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,
peryiasTHBHbIE), KOTOpble obOecreunBaloT (OpMUPOBAHME TOTOBHOCTM K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOH 1A TEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCATIbHbIC Y4eOHbIC 1CCTBHA

ba3oBble Jlornyeckue 1eMCTBHUA:

YMEHHUsI UCIIOJIB30BaTh MPHUEMBI JIOTUYECKOTO MBILIUICHUS NPU OCBOCHUM 3HAHUM: PacKpbIBaTh
CMBIC XMMHUYECKUX MOHATHM (BBIIEIATh MX XapaKTEpHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
APYTUMH TIOHSATHSIMHU), MCIIOJIB30BaTh IOHATHUA JUIS OOBSCHEHMS OTIENbHBIX (DAaKTOB M SIBICHHIA,
BbIOMPATh OCHOBAHMS M KPUTEPHUHU JUTS KIACCU(PHUKAIIMY XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIHA,
YCTaHABIIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTAaMH H3y4€HUS, CTPOUTH JIOTHYECKHE
paccyxieHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIIOTUH), A€TIaTh BBIBOABI U 3aKIIOUCHMUS,;

YMEHHE TPUMEHATh B TIpollecce IO3HAHWsS MOHATUS (TIpPEeIMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, MHCIOJIb3yeMble B XHMHUHM, NpeoOpa3oBbIBaTh IMIMPOKO
IpPUMEHSIEMblE B XUMHUU MOJIEIbHBIE TMPEACTABIECHUS — XMMHUYECKUN 3HAaK (CHUMBOJ 3JIEMEHTA),
xumuueckas (GopMylia U ypaBHEHHE XMMHUUYECKON peakluu — IpHU PElIeHUH y4eOHO-TTO3HABATEIbHbBIX
3a1a4, ¢ Y4€TOM OTHUX MOJEIBHBIX IPEACTABICHUN BBIABIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE
NPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMHUECKHX BEIIECTB M XMMMYECKMX pPEaKLui, BBIBIATH OOIINE
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHbBIE CBA3M W IPOTHBOPEYUS B M3YyYaeMbIX IIpOLIECCAX H
SIBJICHUSX.

ba3oBble ucciegoBare/bCKue AeCTBHA:

YMEHHUE KCIIOJb30BaTh IIOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA IIO3HAHUSA, a TaKXKE B
KayecTBE OCHOBBI JUII (OPMHMPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMbIX
CYXKJICHUH;

MpUOOpEeTeHUEe OMbITa [0 IUIAHUPOBAHUIO, OpPraHM3alMd M TPOBEICHUI0 YUYEHHYECKUX
HKCHEPUMEHTOB, yYMEHHE HaOII0JaTh 3a XOJOM IpoIlecca, CaMOCTOSATENBHO MPOTHO3MPOBATH €0
pe3yabTar, (opMyIHpoBaTh OO0OOLIEHHS M BBIBOABI MO pe3yjibTaTaM MpPOBEAEHHOIO OIbITA,
UCCIJIETOBAHMsI, COCTABIIATh OTYET O POeIaHHON paboTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpaTh, AHAJIM3UPOBATh M WHTEPHPETHUPOBATH HWH(GOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM mpencTaBiIeHUs, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JIUTepaTypa



XMMHUYECKOTO COJIEp)KaHMs, CIpaBOUYHbIe MocoOus, pecypchl MHTepHeTa), KPUTHUECKU OLIEHUBATh
MPOTHBOPEUYMBYIO U HEOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE TPUMEHSTHh pPa3IMYHBIe METOJbl M 3alpochl NMPH TOUCKEe W 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMMBIX Ui BBIIOJHEHUS YYEOHBIX M TO3HABATEIBHBIX 3a]ad
onpeAeNnéHHOro TUIA, NPUOOpPETEHHE OIbITa B O00JACTH HCHOJIb30BaHUS MHGOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHI, OBJAQJCHHUE KYJIbTYPOW AaKTHBHOTO HWCIIONB30BAHMS PA3INIHBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTUMANBHYIO (OpPMY MpeacTaBieHuss MHGOpMaIu U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMH CXEMaMHu, AuarpaMmamu, Apyrumu (opmamu
rpaguKu U UX KOMOUHAITUSIMU,

YMEHHE UCIOJB30BaTh M AaHAIM3UpPOBaTh B TMpolecce Y4eOHOH U  HCCIeA0BaTEIbCKOM
NesITeIbHOCTH MH(OPMALMIO O BJIMSHUU MPOMBIIIJICHHOCTH, CEJIbCKOIO XO3sIiCTBa M TpaHCHOpTa Ha
COCTOSIHUE OKPY’KaIOIIeH TPUPOTHOM CPEJIbI.

KoMMyHHMKaTUBHBbIE YHHMBeEpPCaJbHbIE Y4eOHbI€e 1eCTBUSA:

yYMEHUS 3a/laBaTh BOMPOCH! (B XO0j€ auanora u (WiM) JUCKYCCHUHU) MO CYIIECTBY OOCYKJIaeMOM
TeMbI, ((OPMYIUPOBATH CBOU MPEIJI0KEHUS OTHOCUTEIHHO BHITIOTHEHHUS MIPEIJIOKEHHON 3a1a4H;

YMEHHUSI TPEACTABIATh MOJNYUYEHHBIE PE3YNIbTAaThl MMO3HABATEIHHOW NEATENBHOCTH B YCTHBIX M
MUCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO0 PEe3yJNbTAaTOB BBIMOIHEHHUS XUMHUYECKOTO SKCIEPHUMEHTa
(JtabopaTtopHOro OIMbITa, Ja0OPAaTOpPHOM PAOOTHI IO MCCIEIOBAHUIO CBOMCTB BEHIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHSI Yy4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHON I103HABATEIbHOU U
UCCIIEIOBATENLCKON JEATENIbHOCTH NP PElICHHH BO3HUKAIOIIUX MpoOJieM Ha OCHOBE y4yé€Ta OOIIMX
UHTEPECOB M COIJIACOBAHMA NO3ULMI (00CYXJIeHUs, OOMEH MHEHUSIMH, «MO3IOBbIE LITYPMbD»,
KOOpJMHAIMSI COBMECTHBIX JCHCTBHI, OINpee/ieHHe KPUTEPHEB IO OIEHKE KA4eCTBa BBIMOJIHEHHOU
paboTsl U Apyrue).

PeryisiTuBHbIE YHHBepPCAJbHbIE y4eOHbIe 1eiicTBHUS:

YMEHHE CaMOCTOSITEIbHO ONPEACTATh IEeNU JeATEIbHOCTH, IUIAHHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh W TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTH, BHIOMpATh HambOoiee
a¢(heKTUBHBIE CTIOCOOBI PeIIeHUsS YYeOHBIX U MMO3HABATENbHBIX 33/1a4, CAMOCTOSITENIEHO COCTABIISITh UITU
KOPPEKTUPOBATh MPEJIOKEHHBINA alTOPUTM ACHCTBUI TIPU BBIMOTHEHNUU 33IaHUN C YU4ETOM TOTy4eHUs
HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BENIECTBAX M pEaKIUsAX, OIECHUBATh COOTBETCTBHE
MOJTYYEHHOTO pe3yiibTaTa 3asBICHHON MW, YMEHHE HCIOJb30BaTh M aHAIU3UPOBATh KOHTEKCTHI,
npejiaraeMble B YCIIOBUU 3aJJaHHM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pE3YyIBTaTOB IO OCBOCHUIO  0O0s3aTEIBHOTO  COZAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (enepaibHOi paboueil mporpaMMoii, BEIIEISIOT: OCBOCHHbBIE 00yYarOIUMUCS
Hay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI NEHCTBUH, crienuduyeckue sl MpeAMETHON 00macTi «XuMHs,
BUJBl JICATEILHOCTH TIO TOJyYEHWIO HOBOTO 3HAHUWS, €r0 WHTEepPIpEeTallH, MpeoOpa3oBaHUI0 U
MIPUMEHECHHIO B Pa3IMYHBIX YUYCOHBIX U HOBBIX CHTYAIIHSIX.

K xonmy oOyuyeHus B 8 kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHU:

®  DPACKPBIBATh CMBICI OCHOBHBIX XHMUYECKHX MTOHATHI: aTOM, MOJIEKYJIa, XHMHUECKUH 2JIEMEHT,

MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OIHOPOIHAS U HEOAHOPO/IHAS ), BaJICHTHOCTD,
OTHOCHTEIIbHAS aTOMHAsI M MOJIEKYJISIPHASI Macca, KOJIMIECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBast JOIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBII 00BEM, OKCHI,
KHCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATETFHOCTh, CTETIEHb OKUCIICHUS, XHMUUYECKast
peaxiusi, KaaccuuKaIus peakiuii: peakiiui COeAMHEHUS, PEAKIINH Pa3I0KEHHS, PEaKIIuu
3aMeIIeHus], peakiui 0OMeHa, 3K30- U SHJO0TEPMUYECKHUE PEAKLIUH, TEIUIOBOU YPPeKT
peaKImH, SAPO aToMa, dJICKTPOHHEBIN CIIOH aToMa, aTOMHasi OpOUTalTb, painyc aToma,



XUMHYECKas CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MACCOBAs 10151 BellecTBa (MPOIIEHTHAs! KOHLIEHTPAIUs) B pacTBOPE;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U IMPUMCHATDH 3TU IMOHATHA
IIpH OIMMCAaHWHK BEHIECTB U UX npeBpameHHﬁ;

MCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JIJISi COCTABICHUS (JOPMYJI BEIIECTB U YPABHCHHIA
XMMHYECKUX PEAKLIMI;

OTIpe/IEIISATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHHSIX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPHUHAIISKHOCTD BEIIECTB K OMpPEaeIEHHOMY Kilaccy
coeuHeHui o hopMyiaM, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs! U HOHHAS) B
HEOPraHUYECKUX COEAUHEHMUSIX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona . . MenneneeBa: 1eMOHCTPUPOBATH
IIOHUMaHUEC HGpHOI[PI‘ICCKOfI 3aBUCHUMOCTH CBOMCTB XUMHUYECKHX DJIEMEHTOB OT UX ITOJIO0KEHUA
B [leproanueckoii cucreme, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUS, 3aKOHa ABOrajpo;

OIUCBIBATh U XapaKTepu3oBaTh TabauuHyto (popmy Ilepronndeckoit cucTeMbl XUMHUUECKUX
AJIEMEHTOB: Pa3INuaTh MOHITHS «TJIaBHAsS MoArpynna (A-rpymma)» u «1o0oyHast MoArpyIna
(b-rpymnmna)», maible 1 60JbIIME TEPUO/IBI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE HUMEIOTCS B
tabmune «[lepuoanueckas cuctema xuMudeckux sinemenToB Jl. M. MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]
a1pa, o0I11ee YUCIIo 3JIEKTPOHOB U PACIPEEICHUE UX 110 3JIEKTPOHHBIM CIIOSAM);

KJIaCCU(UIMPOBATh XUMUYECKUE 3JIEMEHTBI, HEOPraHUYECKHE BEILIECTBA, XUMUYECKUE
peakiuH (1Mo YKCIIy M COCTAaBY YYaCTBYIOLIMX B PEaKIIUH BEILIECTB, 10 TEIIIOBOMY dPHEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPIK/1ast ONMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHUUYECKUX PEAKLIUI;

IIPOTrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT UX Ka4YC€CCTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IMPOTCKAHUA XUMHYCCKUX npeBpameHm?I B pa3JIMYHBIX YCIIOBUAX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELECTB, MACCOBYIO JOJIIO
XMMHYECKOI0 3JIEMEHTA 110 (JOpMyJIe COEUHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON PEaKLINH;

MIPUMEHATHh OCHOBHBIE OTIEPAITUU MBICIIUTEILHOMN JIEITEIbHOCTH — aHAIM3 U CUHTE3,
CpaBHEHHUE, 0000111IeHNEe, CUCTEMaTU3alINIO, KIIACCU(UKAINIO, BBISIBICHUE IPUIHMHHO-
-CJIEICTBEHHBIX CBSI3€H — JIJI1 U3YYEHUSI CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOJICIMPOBAaHUE,
SKCIEPUMEHT (peabHbI U MBICTICHHBIN );

CJIeIOBATh MPaBUIIAM IOJIb30BAHUSI XUMHUYECKON TOCYI0H 1 Tab0paTOpHBIM 000pYyI0BAHUEM,
a TaKoKe MpaBmiIaM o0palleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIIHSIMU 110
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOTYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (BOJIOPO/Ia U KHCIOPO/Ia), PUTOTOBICHHUIO PaCTBOPOB C
OnpeAeIEHHON MAacCCOBOM JI0JIEH PaCTBOPEHHOIO BENIECTBA, INIAHUPOBATH U MTPOBOIUTH



XMMHYECKHE YKCTIEPUMEHTHI TI0 PAaCTIO3HABAHHUIO PACTBOPOB MIETOYEH M KHCIIOT C TOMOIIBIO
MHIUKATOPOB (JIakKMYyC, heHoNnpTaTenH, METHIIOPAHK U IPYTHUE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JAOJDKHBI OTPAXKATh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATHIA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHOH, TIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHULATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas PEaKIUsl, XUMUUECKas CBSI3b,
TETIOBOM APQEKT peaKifu, MOJb, MOJIIPHBIN 00BEM, PaCTBOP, SJIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, MEKTPOIUTUYECKAs JUCCOLUALNS, PEaKIUH HOHHOTO OOMeHa, KaTalnnu3aTop,
XMMHYECKOE paBHOBECHE, 00paTHMbIe 1 HEOOpaTUMbIE PEaKIINH, OKHCIUTEIHHO-
BOCCTaHOBHTEIILHBIC PEAKIINH, OKHCIIUTEIh, BOCCTAHOBHUTEIb, OKHCICHUE U BOCCTAaHOBJICHUE,
AJUIOTPONHSL, aM(POTEPHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAsI, HOHHAs!, METAJUINYECKas),
KpUCTAJTNYECKasi peHI€TKa, KOPPO3Usi METAIIOB, CIIaBbl, CKOPOCTh XUMHUECKOW PEaKIInHy,
npeaenbHo nomyctuMas konnentpanus [1/K Bemectsa;

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U IMPUMCHATDH 3TH ITOHATHA
IIpH OIMMCaHUHN BCIICCTB U UX npeBpameHHﬁ;

HCI0JIb30BaTh XUMUYECKYIO CHUMBOJIMKY JIJIsl COCTABIEHUS (POPMYJI BEILIECTB U YPABHEHUH
XUMUYECKUX PEAKIUN;

ONPEACIISITH BAICHTHOCTD U CTEIIEHb OKUCIICHUS! XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTABA, PUHAJJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCY COEIMHEHHI 110
dbopMynaM, B XUMHUYECKOU CBA3M (KOBaJICHTHAS, MOHHASI, METAIJTNYECKasi) B
HEOPTaHMYECKUX COCTUHEHUSX, 3apsi/l MOHA 10 XUMHUYECKOW (hopMyJie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUM, TUIl KPUCTAJUIMYECKOU PEIIETKN
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbica [lepuognueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMaHHUE: OMUCHIBATh U XapaKTepu30BaTh TabInuHyi0 dhopmy [lepruoanueckoil cucTemsl
XUMUYECKUX AJIEMEHTOB: Pa3JIMuaTh MOHATHUS «TJIaBHAs moArpynmna (A-rpymnmna)» u «rmo0oqHast
noarpynna (b-rpynmna)y», mansie u 60bIIMe TEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
HMMEIOTCS B IEPUOANYECKOMN TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YnCIO 3IEKTPOHOB U pacipeiesieHne
WX TI0 SJIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
3JIEMEHTOB M X COEAMHEHUH B IpeiesiaX MaJIbIX IEPUOA0B U IIaBHBIX MOATPYIII ¢ YUETOM
CTPOEHHUS UX aTOMOB;

KJIaCCU(PUITUPOBATh XUMHUECKHUE DJIEMEHTHI, HCOPTAaHNYECKUE BEIIECTBA, XUMUICCKHE
peakmuu (1Mo YUCIIy U COCTaBY YYaCTBYIOIIUX B PEAKITUU BEIIECTB, TI0 TETNIOBOMY 3P DEKTYy,
110 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTCPU30BaATh (OHI/ICLIBaTL) 06H_II/IC u CHCI_[I/I(I)I/I‘-ICCKI/IG XHUMHUYECKHE CBOMCTBA MMPOCTBIX U
CJIOKHBIX BCHICCTB, MOATBCPIKAAA OITMCAHNE IPUMEPAMU MOJICKYJIAPHBIX 1 HOHHBIX
ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI.[PIfI;

COCTaBJIATh YPABHEHHUS DJIEKTPOJIUTHUECKON TUCCOLMALMNA KUCTIOT, LIEJIOYEH U COJIEH, TTOIHBIE
Y COKpaIIEHHbIC YpaBHEHUS PEAKIIUii MOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,



MTOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXK/y BEIIECTBAMHU Pa3TMIHBIX
KJIACCOB;

PACKPBIBATH CYIIHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ IoCpCaACTBOM
COCTAaBJICHHUSA DJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH
MIPOTEKAHU XMMUYECKUX IPEBPALLICHUI B PA3JINYHBIX YCIIOBHUSIX;

BBIYUCIISTH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JI0JIIO
XHUMHAYECKOT0 3JIEMEHTA 10 (OPMYJIe COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE,
MIPOBOAUTH PACUEThI 10 YPAaBHEHUIO XUMHUYECKOI peaklnu;

COOJII0/1aTh MTPaBUIIA TTOJIB30BAHUS XUMUYECKOW TIOCYI0H 1 TabopaTopHBIM 000pyJOBaHHEM, a
TAKXXC IIpaBuJIa 06pameHH$1 C BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMU 10 BBIITOJIHCHUIO
71a00pPaTOPHBIX XUMHYECKUX OTBITOB IO TOIYYSHHIO U COOMPAHHIO T'a3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriaeKucioro rasa);

[IPOBOJUTD PEAKLIMH, IIOATBEPKAAIOIIME KAUECTBEHHBII COCTAB Pa3JIMYHbIX BELECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOIUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
Cynb}ar-, FTUIPOKCUA-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

MIPUMEHATH OCHOBHBIE OTEPAIIUU MBICIIUTEILHOMN JAEITEIbHOCTH — aHAIM3 U CUHTE3,
CpaBHEHHE, 0000IICHIE, CHCTEMATH3AIINIO, BBISBIICHUE MIPUIMHHO-CIICICTBEHHBIX CBS3CH —
JUTSI ©3YYEHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKINi, €CTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHMS — HAOIIOJICHUE, M3MEPEHUE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (peabHbIN U
MBICJICHHBIN ).



TemaTHYecKoe NJIAHUPOBAHHE
Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs
8 KJIIACC

(2 u B Hepemto, Bcero 68 u, u3 HuX 3 4 — pe3epBHOE BpeMsi)

Ne | HazBanme paznena OcHoBHoOe coepkaHue OcHoBHbBIE BU/bI eI TEJIbHOCTH 00y4ar0IuXcs DJIeKTPOHHBbIE Y4eOHO-
n/n | (rembl), Kypca, METOAMYEeCKHEe MATEePHAJIbI
YHCJI0 YACOB
Paznen 1. [lepBoHayaiabHble XuMuueckue nmousirus. (20 1)
1. | Xumuss - BaxHnas | [Ipenmer xumuu. Ponb xumuu B | PackpbiBaTh CMBICT H3y4aeMbIX OHSTHIA. https://resh.edu.ru/subject/less
o0acTh KU3HM 4enoBeka. XuMmusa B | PackpeiBaTh pOjb XUMHM B IIPUPOJIE U )KU3HU on/1521/
€CTECTBO3HAHUS U | CUCTEME HayK. 4eloBeKa, €€ CBSI3b C IPYTUMHU HayKaMHU.
MPAKTUYECKON MeTopbl O3HAHUS B XUMHH. PaznuuaTh YnCTHIE BEIECTBAa M CMECH;
JeSITeNbHOCTH Tena u BemiectBa. dusznueckue | OAHOPOAHBIC U HEOAHOPOIHBIE CMECH.
YeloBeKa cBoOMcTBa BemiecTB. ArperatHoe | Paznmuuath pusmueckie u XUMHUYECKHE SBICHUS.
(59) coctossHue  BemiecTB. Ywucrtele | OnpenensaTh NPU3HAKU XUMUUYECKUX PeakLuil 1

BEIIIECTBA U CMECH.
CrocoObl  pa3feneHusi CMecei.
Ousnyeckue W XUMHYCCKHE
apieHus. [lpu3Haku U ycrmoBus
MPOTEKAHUS XUMHYECKUX
peakuui.
3HaKOMCTBO c
0e3omacHOCTH U
paboThI B
nabopaToOpHH.
Jlemoncmpayuu:
1. JlabopartopHoe

o0opynoBaHue.

IIpaBUIaMHU
npuémMamu
XUMHYECKON

2. Pasnuunble BUIBI
XUMHYECKON TTOCY/IbI.

YCIIOBHUS UX NMPOTEKAHMUS.
CnenoBaTe paBUiIaM MOJIb30BAHUS XUMUYECKOU
MOCYI0¥ U JIa0OpaTOPHBIM 000PYIOBaHHUEM,
TaKXke MpaBuiIaM oOpaleHHUs ¢ XUMUYECKUMHU
Bellle- CTBaMU B COOTBETCTBHM C MHCTPYKIUSMH 110
BBINOJIHEHUIO MPAKTHYECKUX padoT.

[InanupoBaTh ¥ NIPOBOJUTH XUMUYECKHUN
9KCIIEPUMEHT 10 U3YYEHHUIO U ONUCAHUIO
(hU3UIECKUX CBOMCTB BEIECTB, CITOCOOOB
pa3aeneHus CMeCer BEIECTB.

Hcnonb30BaTh MpH BHIOJHEHUH YU€OHBIX 3aaHUM
U B IIPOLIECCE UCCIIEN0BATENBCKON JEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATyPy XUMHUYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MaTEPHAJIbI, PECYPCHI
HNHtepHera.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE
OTBETHI C ONOPO Ha MHPOPMALIHIO U3 yI4eOHUKA U



https://resh.edu.ru/subject/lesson/1521/
https://resh.edu.ru/subject/lesson/1521/

3. OOpas3isl BEIIECTB.

4. CriocoObl pa3aeneHus
cMmeceil (hunpTpoBaHueE,
BBIIAPUBAHUE, JUCTUILUISIIHS,
xpomarorpadusi).

Jlabopamopnvie onvimoi:
Onucanne HU3NUECKUX CBONCTB
BewecTs. Pasnenenue cmecu ¢
MTOMOIIBIO MarHura.
Ipaxmuueckue pabomul.

MNe [. TIpaBuna paboThl B
nabopaTtopuu U IpUEMbI
oOparnieHus ¢ 1a00paTOPHBIM
00opy/IOBaHUEM.

MNe 2. Paznenenue cmeceit (Ha
IIpUMEPE OYHUCTKH IOBApPEHHOMN

CIPaBOYHBIX MaTEPUAIOB, TPAMOTHO HCIIOIb30BATh
M3YYECHHBIN MOHATUMHBIN anmapaT Kypca XMMUU

COJIN)
Bemecrsa ATOMBI u MoJIeKyJbl. | [IpuMeHsTh ecTeCTBEHHO-HAYUHbIE METObI https://resh.edu.ru/subject/less
U XUMHYECKHE XUMUYEeCKHe DSJIEeMEHTBl. 3HAKH | M03HaHUs (B TOM 4Mcie HaOII0AeHHE, on/1522/
peaxkuuu (cUMBOJIBI) XUMHUYECKUX | MOJICTMPOBAHHE, SKCIIEPUMEHT) U OCHOBHBIE https://resh.edu.ru/subject/less
(15 u) 3JIeMeHTOB. [IpOCThIe M CIIOKHBIC | ONEPANHA MBICITUTEIIBHOMN IeITeITFHOCTH on/1486/Touku
BEILECTBA. ATOMHO- | (cpaBHEeHHeE, KIacCU(pUKALINA) A U3YUEHUS https://resh.edu.ru/subject/less
MOJIEKYJISIPHOE YUEHHE. BEIIECTB M XUMHUECKUX PEaKIUH. on/1485/
Xumuueckas ¢dopmyna. | PackpbIBaTh CMBICI N3Y4aeMBIX MOHATHIA U https://resh.edu.ru/subject/less
BanentHocTh aTOMOB | 3aKOHOB M IPUMEHSTh 3TH TIOHSATHUS PH onucanuu | 0N/1487/

XUMHYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIECTB.
OTHoOcHUTeNbLHAsT aTOMHas Macca.
OTHOCUTENbHAsT ~ MOJIEKYJsIpHAs
Macca. MaccoBas JIOJIS
XAMUYECKOr 0 JJIEeMEHTa B
coenuHenun. Dusuueckue u

CBOWCTB BEIIECTB M MX MPEBPAIICHUN.

Paznmuath pusndeckre 1 XUMUYIECKUE SBIICHUS,
OOBSICHSITH X CYITHOCTh C TOYKU 3PEHUS
ATOMHO-MOJICKYJIIPHOTO YYCHHS.

OnpenensiTh MPU3HAKA XUMUYECKUX PEAKIIHH,
YCIIOBUS UX MIPOTEKAHUS.

OOBACHATH CYIIHOCTh (PU3UIECKUX U XUMUUYECKUX



https://resh.edu.ru/subject/lesson/1522/
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https://resh.edu.ru/subject/lesson/1486/точки
https://resh.edu.ru/subject/lesson/1486/точки
https://resh.edu.ru/subject/lesson/1485/
https://resh.edu.ru/subject/lesson/1485/
https://resh.edu.ru/subject/lesson/1487/
https://resh.edu.ru/subject/lesson/1487/

XUMUYECKUE SBIICHHUS.
Xumnueckas peakuus. [Ipuznaku
u YCIIOBHS MIPOTEKaHUs
XUMHYECKUX peaKuuid.
XHWMHYECKUE YPABHEHHUS.

Tunel  XMMHYECKHUX  peaklui
(coenunHenus, pa3oXKeHus,
3aMmelnieHusi, oOMeHa). 3aKoH
COXpaHEHUsI MaCChl BEUIECTB.

M. B. JIoMOHOCOB -y4EHBIN-
SHITUKJIOTEIUCT.
Jlemoncmpayuu.
dusndeckue SIBJICHUS

(pacTupanue caxapa B CTYIIKe,
KUIICHUE U KOHJCHCAIUsl BOJBI U

T. I1.).

XUMHUYECKUE SIBICHUS (TOpEeHHE
CBEYM, pas3jOXKEHUEe  caxapa,
B3aUMOJICICTBUE CepHOU
KHCIIOTBI C XJIOpUIOM Oapus,
pasznoxxeHue THJIPOKCH]IA
meau(1l), B3aMMO/JICHCTBUE

JKeJe3a ¢ Cepoil, B3aUMOJICCTBUE
Keylnesa € pacTBOPOM  COJIH
meau(1l)).

OneIT, WUIIOCTPUPYIOLIUI 3aKOH
COXPAHEHHUS MaCCBHI.
Jlabopamopuvie onvimui:
[Ipumeps! pu3nyeckux sSBICHUM
(TU1aBieHKME BOCKA, TasTHUE JIbJIA).
[IpuMepsl XUMUYECKUX SIBICHUN

(mpoxanuBaHue MEIHOH
MPOBOJIOKH, B3aUMOJEHCTBUE
Mena ¢ KucioToi). Mogenu

SIBJICHUH C TOYKH 3PEHHUS AaTOMHO-MOJIEKYJIIPHOTO
y4EeHHUSI.

KnaccudunupoBars xumMuieckue peakuuu (1o
YHCIIY U COCTaBy pearupyroumx 1 o0pa3yroIuxcs
BEILIECTB).

CoctaBiiath (GopMybl OMHAPHBIX BELIECTB IO
BAJICHTHOCTHU U OIPEIENATH BAJIEHTHOCTD I10
(hopmynaM BemecTs.

PaccraBnsaTs K03 GHUIUEHTH B ypaBHEHHUAX
XMMHYECKUX PEAKIIUH.

CrnenoBaTh IpaBUiIaM MOJIb30BaHUS XUMUYECKOU
MIOCY101 1 1abOpaTOpHBIM 00OPYOBaHUEM, &
TaKXKe MpaBuUIaM 0OpalIeHHs C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKLHSMH I10 BBIITIOJHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB.
Hcnonb30BaTh Npy BHIIOIHEHUH YUEOHBIX 3aJaHUM
U B IIPOLIECCE UCCIIEI0BATENBCKON e TEIbHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO
CoJIep’KaHusl, CIIPaBOYHbIE MaTEepPHaJIbl, PECYPCHI
HHurepHera.

BricTpanBath pa3BEpHYThIE TUCHbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMALIUIO U3 ydeOHUKA U
CIPaBOYHBIX MAaTEPUAJTIOB, TPAMOTHO HCIIOIb30BaTh
M3Y4YEHHBIN OHATUIHBIN alapar Kypca XUMHU




aTOMOB U MOJIEKYIL.
Buviuucnenus:
° OTHOCUTEILHOM
MOJIEKYJIIPHOW MacChl
BEIIECTB;

® MAaCCOBOU JOJIM XUMHUYECKOTO
arieMeHTa 1o opmyie
COEIMHEHUS

Pa3znen 2. BaxkHeiimne npeacTaBuTe/in Heopranndecknx sBemects (30 1)

Bosznyx.

Kucnopon.

Ilonsarue 06 okcumax
(59)

Bo3nyx - cmecs razom. CocraB
Bo3ayxa. Kucimopon - syneMeHT u

npocroe  BemectBo. O3oH -
aJJIOTPOIHAS MOU(pUKALHS
KHUCJIOpOJa. Haxoxnenne
KHCII0po/a B pupoe,
(1)H31/I‘-I€CKI/IG u XUMHUYCCKUC

CBOWCTBa (peakiUM OKHUCIEHUS,
TOpeHue). YcnoBust
BO3HUKHOBEHUSI U IpPEKpaIleHUs
ropenus. [lonsitue 00 okcumax.
CriocoObl MoJy4YeHus: KHCIopoaa
B nmabopaTopun u
IPOMBIIIIEHHOCTH. [IpumMeHeHune
KHCJIOPOJIa. Kpyrosopor
KHCJIOPOAA B IPUPOJIE.

TennoBoit 3¢pdexT xumuueckon
peaKIuu, MOHATHE 0
TEPMOXUMHUYECKOM  ypaBHEHHH,
9K30- U DHJOTEPMHUYECKUX
peaxusx.

Tormmso

(HedTH, Yyroap W

PackpbiBath CMBICT H3y4aeMbIX TOHATHI U
MIPUMEHATH 3TU NOHATUS IPHU OIMCAHUU CBOMCTB
BEILIECTB U UX IIPEBPALLECHUH .

XapakTepu3oBaTh (OMHUCHIBATh) COCTAB BO3/AyXa,
(u3nyecKre U XUMHUYECKHE CBOMCTBA KUCIOPO/a,
CIOCOOBI €T0 MOJyYeHUs, TPUMEHEHUE 1 3HAYCHHE
B MPUPOJIE U KU3HH YETOBEKA .

CpaBHMBaTh peaKMU TOPEHUS U MEIJIEHHOTO
OKHCJICHUS.

Cobupats mpruOOpHI 17151 TOTYUYESHUS KUCIOPO1a
(BBITECHEHHEM BOJIBI U BO3/IyXa).

Pacmo3naBaTh ONBITHBIM MTYTEM KHUCTIOPO/.
Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTaBJIeHUs (POPMYIT BEIIECTB, MOJIEKYIISIPHBIX
YpaBHEHUN XUMUYECKUX PEAKIUHN C yHaCTUEM
KHCJIOPOJIa.

OOBSCHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3/yXa.
CrnenoBath paBuiiaM 0€301MacHOM paObOTHI B
71ab0paToOpUU MPH UCTIOJIB30BAHUN XUMHUECKOMN
MOCY/IBl U 00OPYIOBAHUS, a TAK)KE TPaBUIIaM
oOparlieHus C TOPIOYMMH BEUIECTBAMH B OBITY.

https://resh.edu.ru/subject/less
on/2447]
https://resh.edu.ru/subject/less
on/2446/
https://resh.edu.ru/subject/less
on/2446/
https://resh.edu.ru/subject/less
on/2063/
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MeTaH). 3arpsi3HEHUE BO3/yXa,
CIOCOOBI €ro IMpenoTBpAICHHS.
Ycunenue MAPHUKOBOTO
a¢dekra, pa3pylieHHe 030HOBOTO
CIIOSL.

Jlemoncmpayuu:
B3aumogeiictue dochopa, cepbl
U Kemesa € KHUCJIOPOJIOM
(BO3MOXKHO UCIIOJIb30BaHHE
BHJICOOTIBITOB).

Onpenenenue coJIepyKaHUs
KHCJIOPOAa B BO3/IYyXE.

OnbIThI, JEMOHCTPHUPYIOLIUE
YCIOBHUS ~ BO3HHMKHOBEHHS U
MIPEKPAICHUS TOPCHHUSI.
Jlabopamopnuiii
O3HakOMJIEHHE C
OKCH/JIOB.
Ilpakmuueckas paboma Ne3:

onslm.
obpasmamu

[Tonyuyenue H coOupanue
KHCJIOPO/Ia, H3y4YeHue ero
CBONCTB.

Buviuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPO1a
1 030Ha HA OCHOBAaHWUN aTOMHOMU
MacChl XMMHUYECKOI'O DJIEMEHTA.

[InanupoBaTh ¥ OCYLIECTBIIATH HA IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, IIPOBOIUTH
HaOJII0CHNUS, J1eJ1aTh BBIBOJIbI 110 pe3yJbTaTaM
JKCIIEPUMEHTA.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymie.
Hcnonp30BaTh MU BHIOIHEHUH YUEOHBIX 3a/1aHU
U B IIPOLIECCE UCCIIEN0BATENBCKON JEATEIBHOCTH
Hay4HO-IIOIYJIIPHYIO JIMTEPATYPY XUMUYECKOTO
COJIepKaHus, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI
HuTepnera.

BeicTpanBath pa3BEpHYThIE IHCHBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha HHPOPMALIMIO U3 ydeOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO UCIOJIb30BaTh
W3Y4YCHHBIN MOHATUIHBIN annapar Kypca XUMUAN

Bonopon. Ilonsarue o
KHCIIOTaX U COJISIX

(5 9)

Bomopon — anemeHT M mpocToe

BEILIECTBO. Haxoxnenue B
MIPUPO/IE, ¢busnueckue )51
XUMHYECKHE CBOMCTBa (Ha
IIpUMEpPEe  B3aUMOJACUCTBUS  C
HEMETaJllaMH  H OKCUAAMH
METaJIOB), MIpUMEHEHHUE,

CIIOCOOBI TTOTYYCHHUSI.

PackpeiBaTh CMBICT HM3y4aeMbIX TOHATHA U
MPUMEHATh 3T TOHSATUS NPHU OMUCAHUU CBOWCTB
BEILIECTB U UX IIPEBPALLCHUM.

XapakTepru3oBaTth (OMHCHIBATh) (UIHYECKUE U
XUMUYECKHE CBOMCTBA BOJOPOJA, CIIOCOOBI €ro
MOJIY4YEHUs1, TPUMEHEHUE.

ColGupats mpubOp 115 MOTYyUEHUS BOIOPOIA.
Hcnonbs30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS

https://resh.edu.ru/subject/less
on/3119/
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IloHsTHE O KMCIIOTaX U COJISIX.
Jlemoncmpayuu:

[Tony4yenue, cobupanue u
pacro3HaBaHUE BOJIOPOIA.
I'openue Bonopona.
BsaumogeiicTBue
okcuaom meau(Il).

BOJIOpO/Aa C

coCTaBJIeHUs] (OPMYJI BELIECTB, MOJEKYJISIPHBIX
YPaBHEHUN XMMHMYECKUX pEaKkUMil € ydacTUEM
BOZOPOJA.

CrnenoBare mpaBuigam Oe3omacHO paboOTBl B
na0opaToOpuu MpPHU HUCHOIb30BAHUM XUMHUYECKOH
nocyAsl M OOOpyIOBaHUS, a TaKkkKe IpaBUiIaM
o0pallleHUsl C TOPIOYUMHU BEIIECTBAMU B OBITY.

Ipakmuueckas paboma Ne4: [ranupoBaTh M OCYIIECTBIATH Ha MPAKTHUKE

[Toryaenue u coOupaHue | XUMHYECKUE AKCIIEPUMEHTHI, MIPOBOAMTD

BOOPO/IA, U3y4eHUe €ro | HaOmoJIeHus, JielaTh BBIBOJBI IO peE3yJibTaTaM

CBOWCTB. SKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIe

KonuuectBenHbie KommyectBo BemiectBa. Mok, | PackpeiBaTh  cMbICH — M3ydaeMbIX TOHATHE U | https://resh.edu.ru/subject/less
OTHOIIEHHUA B XUMHHM | MonsipHas Mmacca. 3aKOH | IPUMEHATh ITH IMOHSTHS, a TaKXKe H3y4YEHHBIE on/2063/
(4 9) ABoragpo. MousapHblii  00BEM | 3aKOHBI U TEOPUHU JUIS PEIICHUS PACUETHBIX 3a/1a4.

ra3oB. Pacuérel mo xumudeckuMm | Beraucisars MOJIIPHYIO Maccy BEIIECTB;

yYpaBHEHUSIM. KOJMYECTBO BellecTBa, o0O0OBEM rasza, wmaccy

Jlemoncmpayus: BEILIECTBA;

OO6pasupbl BemecTB KonmudecTBOM | [IpoBOAWTH pacu€Thl MO YpaBHEHHUSIM XUMHUYECKUX

1 mMob. peakiuii: KoaudyecTBa, oObEMaA, MacChl BEIIECTBA

Boruucnenus: M0 U3BECTHOMY KOJIMYECTBY, OO0BEMY, Macce

*Maccel, 00bEMa, KOJIMUYECTBA | pEareHTOB WM MIPOIYKTOB pEaKIUu.

BElleCTBA MO €ro HW3BECTHOMY | BricTpauBarh pa3BEpPHYThIC MHUCHbMEHHBIC U YCTHBIC

KOJMYECTBY, Macce WM 00bEMY; | OTBETHI C OMOPOH Ha WH(OPMANHIO U3 YIeOHUKA U

*Macchl BelecTBa, 00bEMA Ta3a | CIPaBOYHBIX MATEPHANIOB, TPaMOTHO HCIIOIH30BATh

10 YPaBHECHUIO PEAKITUN W3YYCHHBIN MOHATUHHBIN anmapaT Kypca XuMUu
Bona. PactBophl. | ®usnueckue CBOMCTBa  BOABL. | PacKphIBaTh CMBICT U3y4aeMBbIX OHATUN U https://resh.edu.ru/subject/less
[TonsaTne 00 | AHanM3 M CHHTE3 — METOJIbl | IPUMEHSTh 3TU MOHATHUS IPU OMHCAHUN CBOMCTB on/2062/
ocHoBaHusX. (5 ) W3YYEeHHSI COCTaBa BOJIBI. BEIIECTB U UX MPEBPAIICHUN. https://resh.edu.ru/subject/less

XuMuYeckue CBOMCTBa  BOJIbI | XapakTepu3oBaTh (GU3HUECKUE U XUMHUECKHE on/2442/

(peakuuu c MeTaJlJlaMH, | CBOMCTBA BOJIBI, €€ POJIb KaK PacTBOPUTENS B

OKCHJTaMU METaJIJIOB W | IPUPOJIHBIX TPOIECcCax.

HEMETAJIJIOB). CocTaBnaTh ypaBHEHUSI XUMUUYECKUX PEAKITUH C

CocraB ocHoBauuii. [loHsaTue 00

y4aCTUEM BOJBI.
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HMHJMKAaTOpax.
Bona KaK pacTBOPUTEIIb.
PactBOpsI. PactBopumocTs

BEIIECTB B BOJE.
HacpliieHHble M HEHACBIILIEHHBIE
pactBopbl.  MaccoBas ~ jouis
BELIECTBA B pacTBOPE.

Ponp pacTtBOpoB B mpupone U B
KW3HU 4enoBeka. KpyroBoport
BOABl B IPUpOJE. 3arpsA3HEHUE
npupoaHbix  BoA. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Jlemoncmpayuu:
DJIEKTPOJIN3 BOJIbl; CUHTE3 BOJbI;
B3aUMOJICHCTBHE BOJIBI c

metauiamu (Na, Ca) (BO3MOXHO
HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

PactBopenue BEILIECTB c
Pa3IUYHON PaCTBOPUMOCTHIO.
HccnenoBanue pacTBOPOB KHCIOT

M IIeJo4e ¢ TOMOIIBIO
WHJMKaTOPOB.

Ipaxmuueckas paboma Ne 5:
[IpuroToBnenne pacTBOpOB C

OnpeaeIEHHON MacCOBOM 10EH
pPacTBOPEHHOTO BEIIECTBA.
Buviuucnenus:

— C HCHOJB30BAaHUEM ITOHATHUSI
«MaccoBas JIOJg BeIecTBa B
pacTBope»

OOBACHATH CYLTHOCTb SKOJIOTHYECKUX MPOOIIEM,
CBA3AHHBIX C 3arpsA3HEHUEM IPUPOAHBIX BOJ,
CIOCOOBI OYMCTKH BOJIBI OT IPUMECEH, MepBI 110
OXpaHe BOJ OT 3arpsI3HECHUS.

[InanupoBaTh ¥ OCYLIECTBIIATH HAa IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IIPOBOIUTH
HaOJI0ACHNUS, 1eJ1aTh BBIBO/IbI 110 pE3yIbTaTaM
JKCIIEPUMEHTA.

CrnenoBatpk npaBuiaM 6e301acHOM paboTHI B
1a00paTOPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
MOCY/IbI U 000PYIOBAHUS.

[IpoBOANTH BBIYUCIIEHUS C IPUMEHEHUEM ITOHATHS
«MaccoBas J0JIs BEIIECTBA B paCTBOPE».
Hcnonb30BaTh Npy BHIIOIHEHUH YUEOHBIX 3a/1aHUM
U B IIPOLIECCE UCCIIEIOBATEIBCKOM AEATENBHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOT O
COJIepKaHus, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
HNHurepHera

BeicTpanBath pa3BEpHYThIE MHCHBMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMALINIO U3 ydeOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO UCIOJIb30BaTh
M3Y4YEHHBIN NOHATUIHBIN alapar Kypca XUMHH

OCHOBHBIE KJIaCCHI
HEOPTraHUYECKUX
COCTUHEHUN

Knaccudukanus
HEOPTaHMYECKUX COCTMHEHUH.
Oxcuapl: cocTaB, KIacCH(PpUKAIUS

Krnaccuduiuposars n3ydaeMmbie BEIIeCTBa MO
COCTaBY M CBOMCTBaM.
CocraBnars ¢GopMynbl OKCHAOB, KUCIOT,

https://resh.edu.ru/subject/less
on/2445/
https://resh.edu.ru/subject/less
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(11 4)

(ocHOBHBIE, KUCIIOTHBIE,
am(oTepHbIE,
Hecosieo0pasyromnue),
HOMEHKJIaTypa (MeXayHapoIHas
Y TPUBUAJIbHASA).

[Tonyyenue u xummuueckue
CBOMCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB.
OcHoBaHusI: COCTaB,
kiaccuduKkanys, HOMEHKIATypa
(MexxayHapoaHas U
TpUBHAIIbHAA ), (GPU3UIECCKUC U
XHUMHYECKHE CBOMCTBA, CIIOCOOLI
nonyueHusi. Kuciorsl: cocras,
KJIaCCH(UKAIU, HOMEHKIATYPA,
(bu3znyecKrue U XUMUYECKUE
CBOMCTBa, CIOCOOBI IOJTYUEHUSI.
Psn akTHBHOCTH METaIOB.
Conu (cpeHue): HOMEHKIIATypa,
CIOCOOBI OTYYEHUS,
B3aUMO/ICVICTBUE COJIEH C
MeTaJlJIaMH, KUCIIOTaMH,
[IETIOYaMHU U COJISIMU.
I'eneTnueckas CBS3b MEXKIY
KJIaCCaMHM HEOPTaHWIECKUX
COEIUHEHHUI.

Jlemoncmpayuu:

OO6pa3ibl HEOPraHUIECKUX
BEIIECTB Pa3IMYHbIX KIACCOB.
B3anmoneiictBue pactBopa
CEPHOI KUCIIOTHI C OKCHIOM
meau(Il).

Peaknus HelTpanu3anuy.
BriTecHeHue oqHOro MeTajnia

OCHOBaHMH, COJIEH U HA3bIBaTh UX IO
MEXIyHApOAHOU HOMEHKJIATYpE .
IIporHo3upoBath CBOKCTBA BEIIECTB HA OCHOBE
OOIINX XUMHUYECKUX CBOMCTB M3YYECHHBIX
KJIaCCOB/TPYIII BEIIECTB, K KOTOPHIM OHU
OTHOCSTCS .

CocTaBiaTb MOJIEKYJISIPHBIE YPABHEHUSI peaKLui,
WJUTFOCTPUPYIOLIUX XUMHUYECKHE CBOMCTBA U
CTIOCOOBI IOTYYCHHUS BEIIECTB U3YIEHHBIX
KJIACCOB/TPYIIIL, & TAK)KE MOATBEPKIAIOIIUX
TFE€HETUYECKYIO B3aUMOCBS3b MEKIY HUMU.
[Ipon3BOAUTE BEIYUCIEHUS IO YPaBHEHUSIM
XMMHYECKHUX PEAKIIUH.

[1nanupoBaTh ¥ OCYLIECTBIIATH HAa IPAKTUKE
XUMHUYECKHUE FKCIIEPUMEHTBI, IPOBOIUTH
HaOJIIOACHNS, JIENIaTh BEIBOJIBI 110 pE3yIbTaTaM
JKCIIEPUMEHTA.

CrnenoBaTh paBuiIam 06€30mMacHOM padOTHI B
1a00paTOpPUU MIPU UCTIOIB30BAHUN XUMHUYECKON
MOCY/IbI U 000PYIOBAHUS.

Hcnonp30BaTh NpH BHIOIHEHUH YUEOHBIX 3a/1aHU
U B IIPOLIECCE UCCIIEI0BATENbCKON e TEIbHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO
CoJIepKaHusl, CIIPaBOYHbIE MaTE€pPHaJIbl, PECYPCHI
HNHurepHera.

BricTpanBath pa3BEpHYThIE TUCbMEHHbBIE U YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMALIUIO U3 y4eOHUKA U
CIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIIOJIb30BATh
M3Y4YEHHBIN NIOHATUIHBIN almapar Kypca XUMHUU

on/2443/
https://resh.edu.ru/subject/less
on/2055/
https://resh.edu.ru/subject/less
on/3120/
https://resh.edu.ru/subject/less
on/3120/
https://resh.edu.ru/subject/less
on/2054/
https://resh.edu.ru/subject/less
on/2441/
https://resh.edu.ru/subject/less
on/2440/
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JIPYTHUM U3 PacTBOPA COJIH.
Jlabopamopuvie onvimol:
BsauMoelicTBUE KUCIIOT C
Mertautamu. [lonydenue
HEPaCTBOPUMBIX OCHOBAHHIA.
BzaumoneiictBue
HEPaCTBOPUMBIX OCHOBaHHUH C
KHCIIOTaMHU.

Paznoxenue ruapokcua
meau(Il) mpu HarpeBaHuu.
Ilpakmuueckas paboma Ne6:
Pemenue skciepuMeHTAIbHBIX
3aj7a4 1o TeMe «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCIUHCHHI.

Buviuucnenus:

10 YPaBHEHUSM XUMHUYECKUX
peakuuii

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanueckasi cucrema xumnuyeckux i1emenToB . U. MenaeneeBa. CTpoenue aToMoB. XUMHYECKas
cBsI3b. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

(15 u).

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
CHUCTEMA XUMHUYECKHUX
anemeHToB /[. U.
Menneneesna.
Crtpoenue atoma (7 1)

[IepBbIie MIOTIBITKH
KJIacCU(PUKALINH XHUMUYECKHX
snemeHToB. [loHATHEe O rpynmax
CXOJIHBIX AJIEMEHTOB (IIEIOYHBIC
U IICI0YHO3EMEIbHBIC METaJlbl,
TaJIOTeHBI, UHEPTHBIC Ta3bl).

DNeMeHThI, KOTOphIE 00pa3yroT
ampoTepHbIC OKCH/TBI u
TUJIPOKCHUIBL. [Tepuoanueckuit
3akoH u [lepuoanyeckas cucrema
XuMudeckux najaemeHTos . .
MenaeneeBa. [lepronbl, rpymnmbl,
noArpymnmbl. @U3HYECKHIT CMBICI

PackpbIBaTh CMBICIT IEPHOIUIECKOTO 3aKOHA.
[ToHMMaTh CyIIecCTBOBAaHUE MIEPUOTUICCKOM
3aBHUCHMOCTH CBOMCTB XMMHUECKHUX IJIEMEHTOB
(M3MeHeHue paJnycoB aTOMOB U
ANEKTPOOTPHUIATETFHOCTH) M UX COSTUHEHHH OT
MTOJIOKCHHUS B TICPUOIMYECKON CHCTEME U CTPOCHHS
aToMma.

YcTaHaBIMBATH CBS3b MEXKTY TTOJIOKCHUEM
JJIEMEHTa B IEPUOIMYECKOM cCTeMe U CTPOCHUEM
€ro aToma (CocTaB M 3apsia sjpa, o0Iee Yucio
ANEKTPOHOB U PaCIpeIelICHHE UX M0 AIEKTPOHHBIM
CIIOSIM).

[Iporno3upoBath XapakTep U3MEHEHHUS CBOICTB

https://resh.edu.ru/subject/less
on/2053/
https://resh.edu.ru/subject/less
on/2051/
https://resh.edu.ru/subject/less
on/2050/
https://resh.edu.ru/subject/less
on/2049/
https://resh.edu.ru/subject/less
on/2439/
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MOPSAIKOBOTO HOMEpa 3IJIEMEHTA,
HOMEPOB MEepUOJIa U TPYIIIIHI.

Ctpoenue  aToMoB. Cocras
aTOMHBIX anep. N3oromnsL.
ONEKTPOHBI. Crpoenue
ANEKTPOHHBIX 00O0JIOUEK AaTOMOB
IIEPBBIX 20 XUMHUYECKHUX
3JIEMEHTOB [Tepuonuueckoi
cucremsl [. . Menneneena.

XapakTepucTuka  XHUMHUYECKOTO
9JIEMEHTa IO €ro MOJIOKEHHUIO B
Ilepuonuueckorn cucreme JI.H.

Meneneesa.
3HaueHue ITepnoauueckoro
3aKOHAa u IIepnonnueckoi

CHUCTEMbI XUMHUYCCKHX JJICMCHTOB
AJId Pa3sBUTHUA HAYKU W IMPAKTHUKH.

J. 1. Mennenees — yu€HBIN,
MeJIaror ¥ rpak/IaHuH.
Jlemoncmpayuu:
Kopotkonepuoanas u
JUIMHHOTIEpUOHAS dbopMbI
[lepuoanueckoit CHUCTEMBI
xuMuueckux snementoB J[. .
Memnpeneena.

Os3nakomiieHne ¢  obOpa3uamu
METaJUIOB U HEMETAJIJIOB.
Jlabopamopmuwiii onvim:
B3aumoneiicteue TUIPOKCUIA
IIMHKA C pacTBOpPaMHU KHUCIIOT U
iesnoyen

9JIEMEHTOB U UX COCIMHEHUH 110 IPyIIaM U
nepuojam [leprouueckoil CHCTEMBI.
XapakTepru30BaTh XUMUYECKUE IJIEMEH- Thl IEPBBIX
TPEX MEPUOOB, KAJIUs,

KaJIbLUs 110 UX N0JI0’keHuto B Ileproanueckoit
cucreme JI. 1. Menneneena.

CrnenoBatp npaBuiIaM 0e30MacHOM paboOTHI B
1a00paTOPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
MOCYIbI U1 000PYI0BAHUS.

BricTpanBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha HHPOPMALIUIO U3 y4eOHUKA U
CIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIIOJIb30BaTh
M3y4YEHHBIN MOHATUMHBIN aIapaTr Kypca XUMHUH.
Hcnonb30BaTh Npy BHIIOIHEHUH YUEOHBIX 3a/1aHUM
TEKCThl Y4eOHHUKA, CIPABOYHBIE MaTepUaIbl
(ITeppoanueckyro cucTeMy XUMHUYECKUX
snemenToB J[. . MenpaeneeBa, Tabmauiry
PacTBOPUMOCTH KHUCIIOT, OCHOBAaHUI U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUHN PsJ] HAIPSKEHUN
METAJJIOB).

Hcnonb30BaTh npy BHINMOIHEHUH YYEOHBIX 3a/IlaHUI
U B IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH
Hay4YHO-MIOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI
HNuTepnera

XuMuueckas
OKHCIIUTENLHO-
BOCCTAHOBUTEIbHEIE

CBA3b.

DNeKTPOOTPULIATETbHOCTh
aTOMOB XUMHUYECKUX IJIEMEHTOB.
XuMmuyeckass CBsi3b  (MOHHas,

PackpbiBaTh CMBICT N3y4aeMbIX MOHSATHUH.
Onpenensars BUJ XUMAYECKOU CBA3U B COEAMHEHUH
Ornpenensarh CTeNeHb OKUCIECHUS XUMUIECKOTO

https://resh.edu.ru/subject/less
on/2439/
https://resh.edu.ru/subject/less
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peakuuun KOBAJICHTHAsI MOJISIpHAS U | 3JeMeHTa 1o GOopMyJIie ero COCTUHECHHMS. on/2048/
(8 9) KOBAJICHTHAsI HETOJIAPHAs ). OnpenensTh 3eMeHT (BEIIecTBo) - okucauTens 1 | https://resh.edu.ru/subject/less
CreneHb OKUCIICHHUS. 3JIEMEHT (BEIIECTBO) - BOCCTAHOBUTEb. on/2438/
OKHCITUTEIBLHO- OOBACHATDH CYITHOCTD MPOLIECCOB OKUCTICHUS U https://resh.edu.ru/subject/less
BOCCTAHOBUTEJILHBIE PEAKIIUU BOCCTAHOBJIEHHUS. on/3122/
(OBP). IIpomeccol OKUCaEHUS U CocTaBiaTh ANIEKTPOHHBIN OanaHc ¢ y4ETOM dncia
BOCCTaHOBJIEHHS. OKUCIIUTENN U | OTJIAHHBIX U MPUHATHIX 3JICKTPOHOB.
BOCCTAHOBHTEIJIH. CocTaBnsiTh ypaBHEHUE
Hemoncmpayuu: OKHUCJIUTEIHHO-BOCCTAHOBUTENILHOM peaKIInu.
OKUCIUTEILHO- Hcnonbs30BaTh npu BHIMOTHEHUN YUEOHBIX 3aJaHUN
BOCCTAHOBHTEIILHBIC  PEAaKIMU: | TEKCThl YUeOHUKA, CIPABOYHbBIE MaTEPUAIIbI
rOpeHue, peakuuu paszaoxkeHus, | (MEPHOAMUYECKYIO CUCTEMY XUMHUYECKHUX JIEMEHTOB
COEIMHEHUS. J.W. MenneneeBa, Ta0iuIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHUM U COJICH B BOJIE,
IEKTPOXUMUYCCKHIA PSIIT HAMTPSDKEHUH METAJLIOB)
9 KJIACC
(2 4 B HENEMIO, BCeTo 68 u, n3 HUX 4 4 — pe3epBHOE BPEeMs)
Ne | Ha3zBanwue paznena(temsi), OcHOBHOE cojiepKaHne OcHOBHBIE BUIBI I€ATEILHOCTH DEeKTPOHHBIE YUeOHO-
/Tl | Kypca, YUCIIO YacoB oOyJaromuxcs METOJINYECKIE MaTepUaTbI

Pa3znen 1. BemecTBo u xumnveckas peakuus (17 1)

[ToBTOpenue u yriyonenue
3HAHWI OCHOBHBIX Pa3/ielioB
Kypca 8 knacca

(5 9)

dTOMOB.

NNEpUOoa0B, KaJIKd, KaAJIbIHUA U UX Coe)II/IHeHI/Iﬁ KJ'IaCCI/I(i)I/H_[I/IpOBaTL " Ha3bIBaThb
B COOTBETCTBHUHU C INOJOXKCHUCM JJICMCHTOB B
HepHOHH‘IeCKOfI CUCTEME U CTPOCHHEM HX | KJIACCOB.

OnuceBaTh O6IJ_[I/I€ XUMHNYCCKHUEC

HCOPraHNYCCKUC BCIICCTBA U3YUCHHBIX

Ilepuonnueckuit  3akoH. Ilepmoauueckas | XapakTepu3oBaTh XMMHUYECKHE https://resh.edu.ru/subject/|
cucteMa XUMHYeCKUX dnaemeHToB /[l W. | smeMeHThI mepBhIX TPEX MEPHOIOB, esson/2104/

Menneneesa. Crtpoenue aTOMOB. | KaJus ¥ KaJIbIHS 10 UX ITOJOXKEHUIO B https://resh.edu.ru/subject/I
3aKOHOMEpPHOCTH B HW3MeHEeHUH CBOMCTB | [leproandeckoii cucreme /1. U. esson/2437/

XMMHYECKMX  OJJIEMEHTOB NeEpBBIX  TpEX | MeHpeneena.
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Knaccudukanus u HOMEHKJIaTypa
HEOpPraHMYECKUX BELIECTB (MEXAYyHapOAHasI
U TpuBHUaJbHas). XUMHUYECKHE CBOICTBa
BEILIECTB, OTHOCAIIUXCS K  Pa3IUYHBIM
KJlacCaM HEOPraHUYeCKUX COEIUHEHUH, HX
reHEeTUYECKas CBSI3b HEOPraHUYECKUX
BEIIECTB.

CrpoeHue BelecTBa: BHIbl XHMHUYECKOU
CBS3M U THUIBl KPUCTAUIMUECKUX PEHIETOK.

3aBUCHUMOCTb CBOMCTB BELIECTB OT MX
CTpOCHHUSI.

Jlemoncmpayuu:

Mopenn KPUCTAJUIMYECKUX peméToK
HEOpPraHUYECKUX BEILECTB.
Koporkonepuoanass u  JUIMHHONEPHUOAHAS
(bopmbl [Tepuonuueckoii CUCTEMBI

xumudeckux dyemenToB 1. 1. Menpeneena.

CBOMCTBA BEILIECTB PA3JINYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA MPUMEpaMu
MOJIEKYJIIPHBIX YpaBHEHUM
XUMHYECKHUX PEAKIIUH.

Onpenensatb BUJ XUMUYECKOM CBSI3U U
THUII KPUCTAIINYECKON PEIIETKU
BELIECTBA.

[Iporuo3upoBarh CBOKWCTBA BEILIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
BeicTpauBarth pa3BEpHyTHIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
ornopoi Ha HHGOPMAIUIO U3 yueOHUKA
Y CIIPAaBOYHBIX MaTePUaIOB, TPAMOTHO
UCII0JIb30BaTh U3YYEHHBIN MOHATUUHBIN
amnmapar Kypca XUMHH.

Hcnonbs30Barh npu BHITOJIHEHUH
yueOHBIX 33JJaHUI U B TIpoIiecce
MCCJIEI0BATENBCKON IEATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAEpPKaHUS,
CIIPaBOYHBIE MaTEPHUAIIBI, PECYPCHI
HNurepHera

OcHOBHBIE 3aKOHOMEPHOCTHU
XUMHYECKUX PEAKIUI

(4 9)

Knaccudukanuss XUMHUUECKHX peakIuid 1o
Pa3IMYHBIM MpU3HAKaM (110 YKCIY U COCTaBY

YYACTBYIOIMX B PEAaKIMH BEHIECTB, IO
TerioBoMy  3¢d¢dekry, 1o  U3MEHEHHIO
CTeTeHeH OKHCIICHHSI XUMAYECKHX
3JIEMEHTOB, 1O OOPAaTUMOCTH, IO YYaCTHIO
KaTaims3aTopa).

DK30- M DHJIOTEPMHUYECKHE  pPEaKluHu,

TepMOXUMHUYECKHE ypaBHeHHs. [loHATHE O
CKOpPOCTH XMMHUecKoW peakuuu. [lonsrue o
TOMOTCHHBIX M TETEpOTCHHBIX PpPEeaKIHsIX.
[Tonatue 006 oOpaTMMBIX M HEOOpPATUMBIX

PackpbpIBaTh CMBICIT H3y4aeMBIX
MOHATUH U IPUMEHSTD ITU TIOHSATHS
IIPU ONHUCAHUM CBOMCTB BEILIECTB U UX
IIpEBpaIICHU.

KnaccugunupoBars xumMuieckne
PEaKIMH 10 Pa3IMYHBIM MIPHU3HAKAM.
VYcTanaBiIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEaKkIuy OT Pa3InIHBIX
¢akropos. [Ipornosuposarsb
BO3MOKHOCTH MPOTEKAHHUST XUMHYECKIX
MIpEeBpaILEHUH B Pa3IHYHBIX YCIOBUSX.
OrnpenenaTb OKUCIUTENb U
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XHUMHYCSCKHX peaKkuusx. IlonsTue o | BoccranoBurens B OBP.
XUMHUYECKOM PaBHOBECHH. ®akropsl, | COCTaBIATH ANEKTPOHHBIN OanaHc
BIMSAIOIIME HAa CKOPOCTb  XHMHYECKOW | peaKIuu.

peakuuu U TOJIOKEHUE  XuMuueckoro | [Ipon3BOauTh BEIYHMCIECHHUS 110

PaBHOBECHS. XUMUYCCKHM YPaBHEHHSIM.

OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHBIC peakiiu | BeicTpauBaTh pa3BEpHyThIE

(97EeKTpOHHBIM  OajlaHC  OKHCIHMTEIHHO- | TMChMEHHBIE U YCTHBIC OTBETHI C

BOCCTAHOBUTEIILHOM PEAKIIMHN). Ormopoi Ha HHGOPMAITHIO U3 YIeOHUKA

Hemoncmpayuu: U CIIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
1. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM WCIIOJIb30BATh U3yUYCHHBIH MOHITUHHBIN
Ak OT PA3IMYHBIX (PAKTOPOB. anmapar Kypca XuMHUH.

Hcnonp30Bath npy BHIIOJHEHUH
2. Bo3zeiicTBre KaTanu3aTopa Ha CKOPOCTh | y4eOHBIX 3a7aHHi U B IIpoLiecce

XMMHYECKON PEaKIIHHL. HCCIIEIOBATENbCKOMN NEATEIbHOCTU
Hay4YHO-MIOMYJISIPHYIO JIUTEPATYPY

3. IIpumeprl HEOOpaTUMBIX U OOPATUMBIX XUMHUYECKOIO COACPIKAHNUS,

PeaKIIHii. CIPaBOYHbBIE MaTEpUaIIbl, PECYpPCHI
HHurepHera

4. CMmellieHue paBHOBECHUS] XUMUYECKOM

peaxkuuu.

Buruucnenusa:

KOJHWYECTBA BeEIIECTBA, OOBEMAa M MaccChl
pEareHTOB WA IIPOAYKTOB I10 YPABHEHUSAM
XUMHYECKUX pPeaKIHil

DeKTpoIUTHYECKAast Teopust saekTponUTHYECKON JUcconManuu. | PackppiBaTh CMbICT H3ydaeMbIX https://resh.edu.ru/subject/|
JAUCCOIUANUS. XUMAYECKUE | DIEKTPOIUTHI M HEIICKTPOIUThL. KaTHOHBI, | OHSITHH, 8 TAKXKE CMBICT TCOPHH esson/1518/
peaxiuu B pacTBOpax aHMOHBI. MeXaHN3M JUCCOIUAIINH BEUIECTB C | SJEKTPOIUTHUECKOM TUCCOIHUAIINY. https://resh.edu.ru/subject/I
(8 ) pPa3IMYHBIMM  BHUJAMU XUMHUYECKON CBsI3U. | OOBACHATH NPUUMHBI esson/1603/
Crenenp nuccormanuu. CuibHblEe M cllabble | 3JEKTPONPOBOAHOCTH BOJIHBIX https://resh.edu.ru/subject/|
AJIEKTPOJIUTHI. pPacTBOpOB. esson/1606/
Peakiiuu HOHHOTO 0OMEHa, YCIOBUS HX CocTaBisTh ypaBHEHUS JUCCOLUAITUH https://resh.edu.ru/subject/|
npotekaHus. VIOHHBIE ypaBHEHHS PEaKIM. | KUCIIOT, IIEJI0Yeh U COIeH, TOJIHbIE esson/3123/

XUMHUYECKHE CBOMCTBA KMCJIOT, OCHOBAHUM M | U COKPALLEHHBIE HOHHBIE YPaBHEHUS
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00
Cpena

coJiei B CBETE€  MpEICTaBJICHUMN
AIEKTPOJIUTUYECKON  JTMCCOLUALIMH.
pactBopa. [loHsaTue o rumponrse comei.
KadecTBeHHBIC peakIMy Ha KATHOHBI U
AQHUOHBI.

Jlemoncmpayuu:

DneKkTpuyeckas TPOBOJUMOCTh PACTBOPOB
BEILIECTB; JBM)KEHUE MOHOB B JIEKTPUUYECKOM
oJie.

OnbIThI, WUTIOCTPUPYIOIIHE MIPU3HAKU
NPOTEKAaHUsA pPEaKUUil HOHHOro oOMeHa.
OMBITBHI IO OMPEICTICHUIO CPEJIBI B PACTBOPAX
coyied (XJiopujaa HaTpus, KapOoHAaTa HATPHS,
XJIOpUA [IMHKA).

Jlabopamopmwiii onvim:

Peakniun woHHOro oOMEHa B pacTBOpax
ANeKTposnuToB: cynbdara meau(1l)

XUMHAYECKHX PEaKIUii HOHHOTO OOMEHa.
[TnanupoBaTh U OCYIIECTBIIATH HA
NPaKTUKE XUMUYECKUE SKCIIEPHUMEHTHI,
MIPOBOJNTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI IO PE3YJIbTaTaM IKCIIEPUMEHTA

CrnenoBaTh mpaBuiam 0e30MacHON
paboThl B 1abopaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKON TIOCY bl U
000py/I0BaHUs.

[Ipon3BOANTE BBIUMCIIEHHUS 110
XUMHUYECKUM YPABHEHHUSIM.
BeicTpauBath pa3BEpHYThIE
MUCHbMEHHBIC U YCTHBIE OTBETHI C
ornopoit Ha HHPOPMAITHIO U3 YUYECOHHKA
U CIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
HCIIOJIb30BATh U3YYECHHBIN TOHATUHHBIN
amnmnapar Kypca XUMHH.

Hcnonp30BaTh npy BHINOTHEHUH
y4eOHBIX 3aJ]aHUH U B IIpoliecce
HCCIIEIOBATENbCKOM 1E€ATEIbHOCTU
HAy4YHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOT0 COJIEpP KaHuUs,
CIIPaBOYHBIE MATEPHAJIBI, PECYPCHI
HNurepHera

1 mEnouu, KapOoHaTa HATPUS U COJISTHOM
KHCIIOTBI, pEaKIns HEHTpaTH3aIiui MEXKIY
THIPOKCHUIOM KaJHsl U CONSTHON KUCIOTOM.
Ilpakmuueckas paboma Ne 1.

Pemenwue skcriepuMeHTATLHBIX 3a/1a4.
Buiuucnenusa:

10 YPaBHEHUSAM XUMHUYECKHUX peaKiui

Pa3nen 2. HemeTtanibl u ux coenuHenus (24 4)




OO01as xapakTepucTHKa
XUMHUYECKUX HJIEMEHTOB
VIIA-rpynmnsr. ["anorensr (4

1)

O6rmas XapaKTepPUCTHKA rajioreHoB.
OcoOeHHOCTH ~ CTPOCHHSI  aTOMOB  J3THX
3JIEMEHTOB, XapaKTePHBIC I HUX CTCICHH

okucienus. Crpoenne U (uU3UUECKHE
CBOMCTBAa NIPOCTBIX BEIIECTB — TAJIOI€HOB.
XUMHUYECKME CBOMCTBAa Ha NIpUMEpe XJopa
(B3auMmoselicTBre c METaJUIaMH,
HEMETaJIaMH, IIeJIOYaMH ).

X0pOBOAOPOI. Consinas KHCJIOTA,
XUMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHne. KadecTBEHHbIE peakluu Ha
raJOreHUu-UOHBI.

[elictBue xjgopa MW XJOPOBOJOPOJA Ha
OpraHu3M uesoBeka. Baxunelmme Xaopuasl U
MX HAaXO0KJICHUE B MPUPOJE.

Jlemoncmpayuu:

Buneomarepuansr: rajoreHbI u 170'¢
COEMHEHHS.

OO6pa3sibl XJIOPUJIOB.

Jlabopamopmuwiii onvim:

Pacno3naBanue Xa0pua-HOHOB.
Buviuucnenus:

*110 ypaBHEHUSM XHMHUYECKUX PEAKITUH, eCITH
OJIMH M3 PEarcHTOB JaH B U30BITKE;
*00BEMOB ra30oB 110 YPaBHEHUIO peakluu Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIECHHUI Ta30B

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOICTB HEMETAJNIOB U UX
COEIMHEHUI B Mpeenax MajiblX
MIEPHOJIOB U TJIABHBIX MOJTPYIIIT
[Iepuoanyueckoil CUCTEMbBI XUMHUYECKHUX
3JIEMEHTOB C YY4ETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh PU3UUECKUE U
XUMHYECKHE CBOICTBA MPOCTHIX
BEIIIECTB raJIOeHOB (Ha MpuUMepe
XJIOpa) M CJIIOKHBIX BEIIECTB
(x7opoBOIOpOIA, XTIOPUAA HATPHUS),
CIOCOOBI UX MOJyYEHUs], IPUMEHEHHUE U
3HaUEHUE B MPUPOJE U KUZHU
YeJloBeKa.

OnpenensiTb raJoreHuI-UOHBI B
pacTBope.

[TnanupoBaTh U OCYIIECTBIATH Ha
MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJAUTH HAOIIOICHUS, 1eTaTh
BBIBOJIBI 110 PE3yJIbTaTaM
JKCIIEPUMEHTA.

CrnenoBaTh paBuiIam 0e30MacHON
paboThl B 1ab0opaTopuu Npu
WCTIOJIH30BAHUY XUMHUYECKOU TIOCYIBI H
000pyI0BaHUSI.

BricTpauBath pa3BEpHyTHIE
MUCHMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAITHIO U3 YIEOHMKA
Y CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN TOHATUHHBIN
anmapar Kypca XuMHH.

Hcnonb30Bath npu BHITOTHEHUH
y4eOHBIX 3a/IaHUI B B MPOIECCE
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UCCIIEJIOBATEIbCKOM 1eATEIbHOCTH
Hay4YHO-MIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIep KaHuUs,
CIIpaBOYHBIEC MaTEPHAJIbI, PECYPChHI
Hutepnera

OO61as xapakTepucTuKa
XUMHUYECKUX AJIEMEHTOB
VIA-rpynnel. Cepa u eé
coenuHenus (5 1)

OO6mrast xapakTepucTuka djieMeHToB VIA-
rpynnsl. OCOOEHHOCTH CTpPOEHHS aTOMOB
9TUX DJJIEMEHTOB, XapaKTEpHble M1 HUX
CTEIEeHU OKHCJICHHUS. Crpoenue u
¢u3nyeckue CBOWCTBA MPOCTBHIX BEILIECTB -
KHCJIOPO/1a U CEPHI.

AnnotponHsle MOAU(PHUKALMU KHUCIOPOAA U
ceppl. ~ XUMHYECKHE  CBOMCTBA  CEpBL.
CepoBosioposi, CTpoeHHE, (U3HYECKHE U
XUMHUYECKHe cBoMcTBa. OKCUABI CEphl Kak
MIPE/ICTaBUTENN KUCIOTHBIX OKcHI0B. CepHas
KHCJI0Ta, (Pu3ndecKue

U XHMHYECKHE CBOWCTBA
IIPEICTaBUTEIS KJjlacca
crienugpuIeckue), IpUMEHEHHUE.
XUMUYECKHE pEaKLUH, JIEKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO  crocoba MOJIY4EeHHUS
CEpHOI KHUCIOTHI. ANnapaTsl U MPOTEKAIOIINE
B HUX Ipolecchl (Ha MpuMepe MpOoU3BOICTBA
cepHOil Kucnotel). Conn CepHOM KHUCIOTHI,
KauecTBEHHas peakliys Ha Cyab(haT-HOH.
Haxoxnenue ceppl M €€ COECOIUHEHUH B
MIPUPOJIE. XuUMHYECKOe 3arpsi3HeHue
OKpY)KaIoIllel CpeAbl COEAMHEHUSMU CEpBI
(KUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3/AyXa U
BOJIOEMOB), CIIOCOOBI €0 MPETOTBPAIICHH.
Jlemoncmpayuu:

(oOmme  kak
KHCIIOT u

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHECHUH CBOMCTB 3JICMEHTOB
VIA-rpynmsl 1 UX COEIMHEHUH C
y4€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh PU3HUECKHE

Y XMMHYECKHE CBOMCTBA MPOCTOTrO
BEIIECTBA CEPHI U €€ COCTUHEHNI
(cepoBoIOpO/Ia, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CyNb(]aToB), CIOCOOBI UX
MOJIyYeHUS], IPUMEHEHUE U 3HAUEHUE B
MIPUPOJIE U )KU3HU YETOBEKa.
Ornpenenars HaTM4YueE Cyab()aT-nOHOB B
pacTtBope.

OOBACHATH CYIIHOCTh IKOJOTUYECKUX
npo0JieM, CBSI3aHHBIX C epepadboTKon
COCIMHEHUH CEPBI.

[InanupoBaTh M OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOUTH HAOIIOIEHUS, JeNIaTh
BBIBOJIBI 10 PE3YJIbTATAM
JKCTIEpUMEHTA.

CrnenoBaTh mpaBuiIam 0e30mMacHON
paboTel B 1abopaTopuu mpu
HCIIOIb30BAHUH XUMUYECKOM MOCYAbI U
o0opyoBaHuUs.

[Ipon3BOAUTH BEIYKMCIICHUS 110
XUMUYECKUM YPaBHEHUSIM.
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Konnekuuu (Buaeomarepuaibl): cepa u €
COETUHEHUSI.

OOyrnuBaHue caxapa TOJ  JACHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI.
Jlabopamopuvie onvimul:

OO6HapyxeHue cynbdaT-uHOHOB.
BzaumopeiictBue  paz0aBiICHHONW  CepHOM
KHCIIOTHI C LIUHKOM.

Buiuucnenus:

*[10 ypaBHEHUSAM XUMHUECKUX PEaKIUH;
**MacCOBOM JIOJIM BBIXO/1a MTPOYKTA PEAKITUH.

Hcnonb30Bath Ipyu BHITIOIHEHUH
y4eOHBIX 3aJJaHUil TEKCThI yUeOHHKa,
CIPAaBOYHBIE MATEPUAIIbI
(ITepuonnueckyro cucremy
XUMUYECKHX djieMeHToB J[. 1.
MemnneneeBa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUU U coJiei

B BOJIE, WIEKTPOXUMHUUYECKUH psilt
HaNpsHKEHUH METaJUIOB).
Hcnonb30Bath npy BHIIOJHEHUH
y4eOHBIX 3aJJaHUH U B TIPOIIECCe
UCCIIeI0BATEIbCKON AEATEIbHOCTH
HAyYHO-IOMYJISIPHYIO JINTEPATYPY
XMUMHUYECKOI0 COJIepKaHuUs,
CIIPaBOYHbIE MATEPHAJIbI, PECYPChI
HNurepnera

OOmas xapakTepucTuKa
XMMHUYECKHX 3JIEMEHTOB
VA-rpymmsl. A3ort, pochop
U ux coequneHus (7 4)

OOmiast xapakTepUCTHKAa 3JIEMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB
9TUX DJJIEMEHTOB, XapaKTEpHblE M1 HUX
CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHUE B
¢uznueckue U XUMHUYECKHUE
Kpyrosoport a3ora B npupoze.
AMMUak, ero (QuU3NYeCKue U XUMHYECKHE
CBOMCTBa, mojydeHue u npumeHeHue. Conn
aMMOHHUS, HMX (QU3NYECKHE U XUMHYECKHE
CBOMcTBa,  npuMeHeHue.  KadecTBeHHas
peaxius Ha HOHbl aMMOHHUSI.

MpUpPO/E,
CBOWCTBA.

A3oTHas  kucioTa, €€ (Qunyeckue U
XUMHYECKHE CBOliCTBa (oOrmme KaK
MIPEICTaBUTEINS Kjacca KHACJIOT u

cnenupuyeckue). Vcmonp3oBaHne HHUTPATOB
U COJIel aMMOHHUSA B KadeCTBE MHHCPAJIBbHBIX
yIoOpeHuit.

OOBSICHATH 001IE 3AKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB 3JIEMEHTOB
VA-rpynisl 1 UX COEAMHEHUH C YYETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKUE U
XUMHAYECKHE CBOWCTBA MPOCTHIX
BEILIECTB a30Ta U pocdopa u ux
COCIMHEHUH (aMMHaKa, CoJIeH
aMMOHMSI, Q30THOHM KHCIIOTBI, HUTPATOB,
okcuga dochopa(V) u hochopHoit
KHCIOTHI, pocaToB), CiocoObI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HaYCHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA.
OmnpenensiTh HOHBI AMMOHHUS U
¢docdar-noHbI B pacTBOpE.

OOBACHATH CYLTHOCTb SKOJIOTHYECKUX
pobJieM, CBA3aHHBIX C HAXO0XKIEHUEM
coeanHeHui a3oTa u pochopa
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XUMUYECKOe 3arpsi3HEHUE OKPY Karolei
Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
TOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBHI U
BOJIOEMOB).
docdop, amIoTpoTHEIE MOAU(PUKAIII
docdopa, pusudeckre U XUMHIECKUE
CBOMCTBA.
Oxcun dpochopa(V) u pochopnas kucnora,
(bu3nyecKkre U XUMHUYECKHE CBONCTBA,
nonydyeHue. KadecTBeHHas peakius Ha
dochar-noHsI.
Hcnonb3oBanue pocdaToB B KauecTBe
MUHEPAIbHBIX y0OpeHni. 3arpsi3sHeHne
MIPUPOIHBIX BOJOEMOB (ochaTamu.
Jlemoncmpayuu:
Komnekuuu: ¢ochop u ux coequHEeHHS.
B3anmopeiicteue KOHLIEHTPUPOBAHHOMN
a30THOW KHUCIIOTHI C MEIBIO.
Jlabopamopuvie onvimui:

1. B3aumozerncTBue coneil aMMOHMUSA ¢

MIETOYBIO.

2. O3HaKOMJICHHE C 00pa3liaMu a30THBIX U
(hochopHBIX yTOOpPEHHUIA.

Ipaxmuuyeckas paboma Ne 2

[Tonyuenne ammuaka, U3y4yeHue €ro CBOMCTB.
Buiuucnenus:

10 YPaBHEHUSAM XUMHYECKHUX peaKIui

[InanupoBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJICHUS, AC/IaTh
BBIBOJIBI IO pE3yJIbTaTaM 3KCIIEPUMEHTA

CrnenoBath mpaBuiam 0e30MacHON
paboThl B 1abOpaTOpUU MpU
KCIIOIB30BAaHUH XUMUYECKOM MOCYAbI
000py/IOBaHUS .

[Ipon3BOAUTH BEIYUCIICHHUS 110
XUMUYECKUM YPaBHEHUSIM .
Hcnonbs30Bath npy BHITIOJIHEHUH
yueOHBIX 3aJJaHUI TEKCThl y4eOHUKA,
CIIpaBOYHbIE MaTEpHAIIbI
(IepHOINYECKYIO CUCTEMY XUMUYECKUX
anemenToB [ . 1 . Menneneena,
TaOJIHITy PaCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH M coJIeH B BOJIE,
3JEKTPOXUMHUYECKUH PsIT HAIIPSKEHUI
METAIIJIOB).

Hcnons30Bath Mpy BHITIOIIHEHUH
yueOHBIX 3aJJaHUi U B TIpOIIECCe
HCCIIE0BATENIbCKOM NeITeTbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPyY
XUMHUYECKOTO COJIEP>KaHMUsI,
CIIpaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNutepnera




OO61as xapakTepucTuKa
XUMHUYECKUX 3JIEMEHTOB
IVA-rpynmsl.

Yraepoa u KpeMHHI U UX
coeauneHus (8 u)

VYrnepon, auioTponHble MO (DUKAIIH,
pacrpocTpaHeHHe B IpUpoJie, (hru3nuecKue u
XUMHUYECKHE CBOICTBA.

Ancop6uus. KpyroBopor yriaepona B
IIPUPOJIE.

Oxcuapl yraepona, ux puzndeckue

1 XUMHUYECKHE CBOMCTBA, UX JCHCTBUE HA
KUBBIE OPraHU3MBbI, TIOJTyYCHHE

U IpUMEHEHHUe. DKOJIOTHYECKUE TPOOIEMBIL,
CBsI3aHHbIE ¢ oKcuaoM yriaepoaa(IV);
TUIO0TE3a TI100aMbHOTO MOTEIICHUSI KIIMMATa;
MAPHUKOBBIN 2PPEKT.

YronbpHas KUCioTa U €€ Coiu, UX pU3nYecKue
U XUMHUYECKUE CBOMCTBA, IOJyUYEHUE U
npuMeHenue. KauecTBeHHas peakius Ha
KapOOHAaT-HOHBI.

Hcnonb3oBanue kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIJIEHHOCTH, CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX
BEIIECTBAaX KAK O COEAUHEHMSX yIJIepoa:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonsTue
0 OMOJIOrMYEeCKH BaXKHBIX BEIIECTBaX: KHUpax,
Oenkax, yriaeBojax. MaTepraibHOE €IMHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX
COCIMHEHU.

KpemHuuii, ero ¢pusndeckue U XUMHUECKUE
CBOICTBa, OJy4E€HUE U IPUMEHEHHE B
JJIEKTPOHHUKE.

CoenuHenus kpeMHus B npupoje. O0miue
npencraBieHus 06 okcuae kpemuusa(IV) u
KpeMHHUEBOU kucioTe. CUIMKaThI, UX
UCIOJIb30BAaHUE B OBITY, METUIMHE,
IIPOMBILIICHHOCTH. BaxkHeume

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl 1 uX COEIUHEHUN C
y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBath U3NYECKUE

Y XUMUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB YIJIepoja U KPEeMHHUS U UX
COEIMHEHUH (OKCHJIOB yTJIepo/ia,
YrOJIbHOM KUCIIOTHI, KapOOHATOB,
OKCHJIa KpEMHUS, KPDEMHHUEBOW KHCIIO-
ThI, CUJTMKATOB), CITIOCOOBI X
MOJIy4eHUsl, IPUMEHEHUE 1 3HAUCHUE B
MIPUPOJIE U )KU3HU YEIOBEKA.
Omnpenensite kKapOOHAT- U
CUJIMKAT-UOHBI B PACTBOPE .
OOBACHATH CYIIIHOCTH YKOJOTUYECKUX
po0JieM, CBA3aHHBIX ¢ HAXOXK/IEHUEM
YIJIEKHUCIIOTO Ta3a B OKPYKaroIei
cpene.

NnmrocTpupoBaTh B3aUMOCBSI3b
HEOPraHWYECKUX COCIMHEHUN
yriepoJia U OpraHUYECKUX BEIECTB .
[InanupoBaTh M OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE HKCTIEPUMEHTHI,
MIPOBOUTH HAOIOICHNUS, JIEIaTh
BBIBO/JIBI IO pe3yJIbTaTaM 3KCIIEPUMEHTA

CrnenoBaTh paBuiIam 0e30mMacHON
paboThI B 1abopaTopuu mpu
WCTIOJIH30BAHUY XUMHUYECKOU TIOCYIBI H
000pyI0BaHUSI.

Hcnonp30Bath Tpu BHITOTHEHUN
y4eOHBIX 3a/IaHUI TEKCThI yUeOHHKa,
CTIPaBOYHBIC MaTEPHAIIBI
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CTPOUTENIbHBIC MaTEPHAIIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, OETOH, KEIE300ETOH.
[Tpob6nembl 6€30MacHOTO UCIOB30BAHHUS
CTPOUTEILHBIX MAaTEPUAIOB B TTIOBCETHEBHOMN
KHU3HH.

Jlemoncmpayuu:

Monenu KpUCTaUTHIECKUX PEeMETOK anmasa,
rpadura, MOJIEKYIIbI QyJiepeHa.
AncopOnust paCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiém. [IpoTuBoras.
Buneomarepuaiibl: cuimkaTHas
MPOMBIIICHHOCTb.

Moeny MOJIEKyJ OPraHUYECKUX BEIIECTB.
Jlabopamopnulii onvim:

KavecTBeHHast peakiiusi Ha KapOOHAT-HOH.
Ipaxmuueckue pabomol:

MNe 3. TlonydeHue yriaekuciaoro rasa.
KauecTBeHHas peakius Ha KapOOHAT-HOH.
MNe 4. PenieHne SKCIEpUMEHTAIbHBIX 33124 110
teme «HemeTammsny.

Boruucnenus:

10 YPaBHEHUSM XUMHYCCKHUX PEaKInid, €CIIn
OJIMH W3 PEarcHTOB JaH B BHJIC BOJTHOTO
pacTBOpa € U3BECTHOM MacCOBOM JI0JIEi

(ITeproguyeckyro cucremy
XUMUUYECKUX 3yiemenToB J[. 1.
MenpneneeBa, TabaUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJIEH B BOJE,
AJICKTPOXUMHYCCKHUH PsiT HAIIPSIKEHU T
METaJJIOB).

Hcnonbs30Bath Mpy BHITIOJIHCHHH
y4eOHBIX 33JJaHUH U B TIpOIIecCce
HCCIICI0BATEIILCKOU JIEATEIbHOCTH
HAYYHO-MIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEPKaHMUs,
CIIPaBOYHbBIE MaTepUAIIbI, PECYpPCHI
HNurepnera

Paznen 3. Mertasibl u ux coeqnnenus (20 )

OO01mme CBOMCTBAa METAJLIOB
(4 9)

O06mas XapakTepUCTUKA XUMHYECKHUX
JJIEMEHTOB — METAJUIOB HAa OCHOBAHUHM HX
nojnoxkenuss B Ilepuogmueckoil  cucreme

XUMHUYECKHUX 3JIEMEHTOB
J. H. MenneneeBa U CTPOCHHUS aTOMOB.
Crpoenne MeTaimioB. Metaimnyeckas CBsI3b U
METaJININYECKasl KpUCTalNIM4yecKas pemérka.
DJIEKTPOXUMUYECKUN  psii  HAIPSOHKEHH
MeTaysioB. Du3uyeckue U XUMHUYECKHUE

PackpriBaTh CMBICT N3y4aeMBbIX
MOHSATUN ¥ TIPUMEHSTH TH MTOHSATHUS
MIpU OMKMCAHUM CBOMCTB BELIECTB U UX
IIpEBpaIICHU.

OOBSICHATH 001IME 3aKOHOMEPHOCTH B
H3MEHEHWH CBOMCTB
9JIEMEHTOB-METAIIOB U UX COCIUHCHUI
C YUETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh CTPOCHUE METAILJIOB,
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cBoiictBa MeTtauioB. OOmme  CriocoObl
MOJTyYEHUST METaJLIOB.

[ToHsiTHE O KOPPO3WH METAJUIOB M OCHOBHBIC
CrocoObl  3amuThl OT Koppo3uu. CruiaBbl
(cramp, 4yryH, HIOpallOMUHUMA, OpOH3a), WX
MIPUMEHEHHE B OBITY ¥ TIPOMBIILICHHOCTH.
Jlemoncmpayuu:

O3HaKoOMJICHHE C 06pa3uaMH METAJIOB U

CIUTaBOB, WX (DU3UYECKUMH CBONCTBAMH.
Moaenu KPUCTALUTMYECKUX pemETOK
METaJUIOB.

Buneomarepualibl: KOppO3wsi METAJLIOB.
Jlabopamopuvie onvimoi:
O3nakomiieHue ¢  oOpasuamu
METaJIJIOB.

3aBUCHMOCTh CKOPOCTH PEAKIIUU METalia C
KHCIIOTOM OT MPUPOIBI METAILIA.

Boruucnenus:

M0 YpaBHEHUSM XHUMHYCCKHX PEaKIUH, €CIN
OJIMH M3 PEareHTOB COJICPIKUT MPUMECH

CIIJIaBOB

oOuiye Gpunveckre U XUMHYECKHe
CBOICTBa METaJJIOB.

XapakTepru3oBaTh 00IIUE CIIOCOOBI
MOJIY9EHUSI METAJIJIOB.

CrnenoBath mpaBuiam 0e30MacHON
paboThl B 1abopaTopuu MpH
WCIOJIb30BAHUN XUMUYECKOU MTOCYIBI U
o0opyIoBaHuUs.

[Ipon3BOINUTE BBIYMCIICHHS 110
XUMHUYECKUM YPABHCHHSM.
Hcnonb30Bath pu BEITIOTHEHUH
yueOHBIX 3aJJaHUI TeKCThl Y4eOHUKA,
CIIPaBOYHBIC MATEPUAITBI
(ITepuonuueckyro cucremy
XUMHUYECKUX djiemeHToB J[. 1.
MemnpeneeBa, Ta0IHIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJE,
ANEKTPOXUMHUUYECKUHN PsIJT HANPSHKEHU I
METaJIJIOB).

Hcnonb30Bath mpu BHITOTHEHUH
yueOHBIX 33JaHUi U B TIpoIiecce
HCCIIEIOBATEeNbCKOM 1eITeTbHOCTH
HAyYHO-TIOMYJISIPHYIO JIATEPATYPY
XUMHYECKOTO COJIep KaHuUs,
CIPAaBOYHBIC MaTEePHAIIBI, PECYPCHI
HuTepHera

Baxkneiinme MeTaiibel U1 UX
COEeIUHEHUS

(16 4)

Illenounsie  meramuiel.  Ilomokenume B
[lepuoanueckoit  cucteMe  XUMHYECKHUX
snementoB J[. WM. MengeneeBa, crpoeHue
atomoB. Haxoxxnenue B nmpupoje.
dusnueckne W XUMHYECKHE CBOMCTBa (Ha
npuMmepe Hatpuss U Kamus). Okcugsl H
TUAPOKCHUIBI HaTpusa U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCAMHEHUM.

OOBsCHATH 001IIE 3aKOHOMEPHOCTH B
M3MCHCHUHU CBOICTB
3JIEMEHTOB-METAJIOB B TPYIIIAX U UX
COEIMHEHUH C YUYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJJIOB U UX COCIMHCHUI
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Illenoyno3emMenbpHbIE METaIlbl MarHuid u
KaJIbLIUM, cTpoeHue artoMoB. [lonoxenue B
[Tepuonuueckoit CHCTEME XUMHYSCKHX
anemenToB 1. 1. Meneneena.

Haxoxnenue B npupone. dusznueckue u
XUMHYECKHE CBOICTBA. Baxwueiine
COCIMHECHHS KalbIUs (OKCHI, THIPOKCH],
comu). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHHUS.

Amomunnii. Tlonoxenue B Ilepuoamyeckoi
CUCTEME XUMHUYeCKux a3nemeHTtoB J[. U.
MenaeneeBa, CTpoeHUE aTOMa.

Haxoxnenne B mnpupope. Pusznueckue u
XHUMHAYECKHE CBOMCTBA. AmdoTtepHbIe
CBOMCTBA OKCHJIA ¥ TUJIPOKCHUIA.

Kenezo. Ilonoxkenune B Ilepuoamyeckoi
CHCTEME XMMHYECKHUX IJIEMCHTOB

. HW. Mengeneesa, crpoeHUe aroma.
Haxoxnenne B mnpupoxae. Pusznueckue u
XUMH4eckue cBoictBa. OKCUIbI, THIPOKCUIBI
u conu xene3a(ll) u xeneza(Ill).
Jlemoncmpayuu:

B3anmoneiicteue HATpUs c BOJIOH.
OkpaimuBaHve IUIAMEHM HOHAaMHU HATpus U
KaJus.

OxkpaliuBanue MmiaMeHH HOHAMHU KaJlbLIMsl.
BsauMoelicTBuEe OKcHIa KaJIbIHs C BOJIOM.
Buneomarepuansl: ropeHue  keinesa B
KHUCJIOPOJIE U XJIOpE.

Jlabopamopnvie onvimoi:

O3zHakoMJieHHEe ¢ 00pa3laMu alfOMUHHS U
€ro CILIaBOB.
AmpoTepHbIe
aJIOMHHUS.

CBOMCTBA THAPOKCHIA

(OKCUI0B, TUAPOKCHUIOB, COJICH),
CHOCOOBI X TOyYEHUSs], MPUMEHEHUE
3HaYEHUE B MPUPOJIE U KUZHU
YeJI0BEKa.

Pacrio3naBath ¢ moMoIIIbIO
KaueCTBEHHBIX PEaKIIHii HOHBI
METaJJIOB (MarHus, allOMUHHUS, IUHKA,
Kemesza, Meu).

[InanupoBaTh ¥ OCYIIECTBISATH Ha
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOTIOJEHUS, ACNIaTh
BBIBO/JIBI IO pe3yJIbTaTaM
JKCIIEpPUMEHTA.

CrnenoBath mpaBuiiaM 0€301acHOM
paboThl B 1abopaTropuu npu
UCIIOJIb30BaHUU XUMUYECKOU TIOCY b U
000opyI0BaHUS.

[Tpon3BOINUTE BBIYUCIICHHUS 10
XUMHUYECKUM YPABHCHHUSIM.
BeicTpauBarth pa3BEpHyTHIE
MMMCbMEHHBIC U YCTHBIC OTBETHI C
OTOpoi Ha MHPOPMALIUIO U3 ydeOHUKA
Y CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATUIHBIN
amnmapar Kypca XUMHH.

Hcnons30BaTh Mpy BHITIOJIHEHUH
yueOHBIX 3aJaHUI U B TIPOIIECCe
HCCIIEA0BATEIIbCKOM NeITeTbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEP>KaHMUsI,
CIIPaBOYHBIE MaTEPUAIBI, PECYPCHI
HNutepnera




KadecTBeHHbIEC peakii Ha HOHBI JKeje3a.
Ilpakmuueckue pabomsi:

MNe 5. Pemienue sKCIIepUMEHTAIIBHBIX 3a71a4 110
TeMe «MeTaiby.

Buviuucnenus:

*[10 ypaBHEHUSM XUMHYECKUX PEAKIIMHA, €CIIHA
OJIMH W3 pearcHTOB JaH B W30BbITKE WU
COJICPKUT MPUMECH;

*MacCOBOH J10JIM BBIXO/1a MTPOJYKTA PEaKIIUU

Paznen 4. Xumus u okpyxkamomas cpeaa (3 4)

BemecrBa u Mmarepuassl B
KU3HU YEJIOBEKa

(3 )

Hosble maTepuansl 1 TexHonoruu. Bemecrsa
U MaTepuagbl B TIOBCEAHEBHOM  KU3HU
YyeroBeKa. XUMHUS U 310POBBE.

be3omacHoe  HCIONB30BAHME BELIECTB M
XUMHUYECKUX PEaKlUil B ObITY.
IIpupoaHble  MCTOYHHUKH  YITIEBOAOPOIOB

(yroiab, mpUpoJHbIM Ta3, HE(Th), MPOIYKTHI
UX TNepepadOTKH, HX poidb B OBITY H

MIPOMBIIIIICHHOCTH.

OCHOBBI ~ JKOJIOTMYECKOW  TPaMOTHOCTH.
XUMUYECKOe  3arpsA3HEHHE  OKpYXKarouleu
Cpesl (mpenensHO JOMyCTUMAS

KoHIleHTpanus Bemects - [T/IK).
Ponp xuMuM B pemIeHUWH H3KOJIOTMYECKHUX
pooJieM.

XapakTepu30BaTh POJIb XUMUU B
pa3IuuHbIX chepax AesTeIbHOCTH
JIF0/IeH, OCHOBHBIC BEIIECTBA U
MaTepuaibl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATH yca0BUs OE30I1aCHOTO
WCIIOJIb30BAHUS BEIICCTB U XUMUYICCKUX
peaxiuii B OBITY.

AHaMM3UPOBaTh U KPUTUICCKU
OILICHUBATh WH(OPMALIUIO O BIUSHUU
MPOMBIIIIIEHHOCTH, CEIbCKOTO
XO03SIIICTBA, TPAHCIIOPTA U JIp. HA
COCTOSTHUE OKPYKAIOIICH CPeIbl.

YMeTh OKa3bIBaTh MEPBYIO TTOMOII MTPH
XUMHYECKHX 0XKOTaX U OTPABJICHUSX.
[IpuHUMaTh ydacTue B 00CYKIACHUH
npobyeM XUMHUYECKOH 1
9KOJIOTHUECKOI HAMpPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO O3HIIMIO
o TIpoOIIEMe U MpeIaraTb BO3MOYKHBIE
IIyTU €€ peLICHUs
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