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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHs COCTaBjeHa Ha
OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeNbHON MpPOTrpaMMBbl
OCHOBHOTO 0011ero oopasoBanus, npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON paboyel mporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICHIIMM TPENOJaBaHUs
ydyeOHOro mpenMera «XuMHUs» B 00pa3oBaTelIbHbIX —oOpraHu3anusax Pocculickoi
Oenepanum.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O IEJAX, OOIIel cTpaTerun oO0ydeHUs,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOIINUXCSl CPEJACTBAMH y4E€OHOTO MpEeaMETa, yCTaHABIMBACT
00s13aTeIbHOE TIPEAMETHOE COJIepKaHUe, MPEAYyCMaTPUBACT PACTIPEICICHHE €ero 110
KJIaccaM U CTPYKTYPUPOBAHHUE MO pa3jiesiaM U TeMaM MPOTrpaMMbl MO XUMHUHU, OMpPEAEseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIEC XAapaKTEPUCTUKHU COACPKAHUSA, PEKOMEHIYEMYIO
MOCJEA0BATENbHOCTh U3YUYEHUSI XUMHUH C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBs3€H, JIOTUKM Y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH O00yYaromuxcs,
ompeesieT BO3MOXHOCTH TIpeIMeTa sl pealu3aldd TpeOOBaHWM K pe3yibTaTam
OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHONW IMporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yjibTaTaM OOy4YeHHsS XMMHH Ha YpPOBHE Lieiei
U3Y4YeHHUs TpeIMeTa UM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIBHOU JACSATEIBHOCTU
00yUaromerocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUSI.

3HaHWe XUMHH CIIY>KUT OCHOBOH ISl (POPMUPOBAHUSI MUPOBO33PEHUS 00yUaroIIEerocs,
€ro TMpeACTaBICHUM O MaTepUuaIbHOM €JAMHCTBE MHPA, BaXKHYIO pOJIb WIPAIOT
dbopmupyembie XUMHUEH TIPEACTABICHUSI O B3aUMOIIPEBPAIICHUSX YHEPTUU U 00 SBOJIONHU
BEILIECTB B NPUPOJIE, O MYTAX pEHICHUs TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CHIPhEBOM, DPHEPreTUUECKOM, MUIIEBOM U DKOJIOTHYECKOU 0€30MacHOCTH,
po0sIeM 37paBOOXPAHCHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH Mg caMopa3BUTHS W (POpMUPOBaHUS
KYJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (QOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs, HaBBIKOB 170'¢ CaMOCTOSITENIbHOM y4aeOHOM NEeATEIbHOCTH,
HKCIIEPUMEHTAILHBIX M UCCJIEIOBATEILCKUX YMEHHM, HEOOXOMUMBIX KaK B MOBCETHEBHOMN
JKWU3HU, TaK U B TPO(PEeCCHOHATBLHON AeTEIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAyYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IIETOCTHOTO
B3IJISIa HAa €JAWHCTBO TIPUPOJIBI U YEJIIOBEKAa, SBIISIETCS OTBETCTBEHHBIM JTallOM B
GbopMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTU 00YYarOITUXCS;

CrocOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO--HAyUYHBIM
3HAHUSAM, K TPUPOJIC, K YEJOBEKY, BHOCUT CBOM BKJIaJ B JIKOJOTHYECKOE OOpa3oBaHUE
o0ydJaronmxcsi.

Jlanubie  HampaBlieHHUsT B OOyYCHMHM XUMHUU OOECHeYMBAIOTCS  CIeU(PUKOM
colepxkaHusi y4eOHOTO TpeIMeTa, KOTOPBIN SBISETCS MEJaroruvyecKd aJaanTHPOBAHHBIM
OoTpakeHrneM 0a30BOY HAYKU XMMHH Ha OMPEACIEHHOM JTare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsi OPUEHTUPOBAH HA OCBOCHHE
0Oy4JaroIMMHUCS CHUCTEMBl TMEPBOHAYATIBHBIX MOHITHH XMMHH, OCHOB HEOPTaHUYECKOU
XUMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBbIX MIOHATHH OPTraHUYECKON XUMUMU.

CtpykTypa colepkaHus NporpaMMbl IO XMMHMHM CGOPMHPOBaHa Ha OCHOBE
CHUCTEMHOTO Nojxoja K €€ n3yueHuro. Coaep:kaHue CKIIAAbIBACTCS U3 CUCTEMBI IOHITHI O
XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IMOHATHI 0 XUMHUUYECKOH peakiuu. O0e 31u
CUCTEMBI CTPYKTYPHO OPraHHW30BaHbI 110 IPHUHIMILY ITOCJIEI0BATEIbHOTIO PA3BUTHS 3HAHUMI
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHs O CTPOEHUM aTOMa U XUMUYECKOH CBSA3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKON JUCCOLMALINY BEIIECTB B paCTBOPaXx.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEA0BATEIbHO OT OJHOTO YPOBHSA K JpPyromy,
BBINOJIHASA (QYHKIUU OOBSICHEHUSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEN
MPaKTUYECKOTO MPUMEHEHUS U TIOJyYECHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpammbl MO0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABJISIIOIIEH HAayYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW IIPUPOJBI,
LHEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJlaM MO3HaHWs B Hayke. M3yueHue
XUMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHMM U3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mupy», «buonorus. 5—7 knacced» u «®dusmka. 7 Kmacey.

[Tpu n3ydeHUr XUMUHM NPOUCXOAUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHUUYECKON HAYKU
KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUUECKON JESTEIBHOCTH YeJIOBeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajadya y4eOHOro IpeIMeTa COCTOUT B
GbOpMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUH, 3aKOHOB
U TEOPETUYECKUX IMOJIOKEHHUH, JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUECKOIO Xapakrepa,
A3bIKa HAYKH, B MPUOOIIEHUH K HAyYHBIM METOJAaM IO3HAaHUS MPU U3YyYECHUH BEIIECTB U
XUMHUYECKUX peakuui, B (OPMHUPOBAHMM W PA3BUTUM TO3HABATENBHBIX YMEHUH U HX
NPUMEHEHUU B Y4e€OHO-TIO3HABATENBHON M Y4YEOHO-HMCCIEAOBATENIbCKOW JEesSTEIbHOCTH,
OCBOECHHHM MPaBUII 0€3011aCHOT0 OOpAaIlleHHsI C BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipu M3yyeHun XMMHUU Ha YPOBHE OCHOBHOI'O OOLIEro 00Opa3oBaHUsl Ba)KHOE 3HAUEHUE
npUOOpENH TaKKe 11, KaK:

—  (opmupoBaHME  UHTEIJIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEUICHHUH, CIIOCOOHON
alaliTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HampaBJIeHHOCTh OOY4Y€HHsS Ha CHCTEMAaTHYeCKOe MpUOoOIIeHHe o0ydaroumxcs K
CaMOCTOSITEJIbHOM  ITO3HABATEJIbHOM  JE€ATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUS,
bopMHPYIOLTIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yCIOBUH, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO OOYYAIOMUMUCS OIBITA
pa3HOOOpa3HOW AESATENbHOCTH, TMO3HAHUS M CAaMONO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KTHOYEBBIX KOMIETEHIMI), UMEIOIIUX YHUBEPCAIBbHOE 3HAUYCHHE JJIA Pa3IMYHBIX BUIOB
NEATEIIbHOCTH;

— (opmupoBanue oOmiel PyHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B
TOM YHCJIE YMEHHUU OOBACHITH U OLICHUBAThH SIBJCHUS OKPYXAIOLIErO0 MHpPA, HUCIONb3YS



3HAHWS U OTIBIT, TIOJYYCHHBIE TIPU U3YYCHUH XUMUH, TPUMEHSATh UX TP PEIICHUHN TTPOOIeM
B [IOBCETHEBHOM KU3HU U TPYJIOBOU JAEATEIBHOCTH;

— (dopmupoBanne y oOydaromuxcss TYMaHUCTHUECKUX OTHOUICHHM, MOHUMAaHUs
[HEHHOCTH XHUMHYECKUX 3HAaHUM i1 BBIPAOOTKM HKOJOTHYECKH LeJIeco00pa3Horo
MOBEACHUS B OBITY W TPYIOBOM NEATEILHOCTH B LEJISAX COXPAHEHHS] CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOJHON CPELBI;

— pa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY PO U HANIPABIEHHOCTU JAIbHEHIIIETO O0YUCHHUS.

OO1iee 4uCIO 4YacoB, OTBEACHHBIX /JII W3Y4YEHUS XHUMHH Ha YpOBHE OCHOBHOIO
obmero oopazoBanus, coctaBisieT 136 gacos: B 8 kiacce — 68 gacoB (2 yaca B HEJEN0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COJAEP KXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poilb XuMuM B KU3HHM YelOBEKa. XUMHS B CUCTEME HayK. Tena u
BemlectBa. duznyueckue CBOMCTBA BEHIECTB. ATperatHoe cocTostHue BemecTB. [loHaTHE 0
METO/IaxX MO3HaHUA B XUMUU. YucThle BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIBI. XUMHYECKHUE 3JIEMEHTHl. CHMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U CIIOKHBIE BEECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX OJEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KommuecTBo BemecTtBa. Moisb. MosipHast Macca. B3anmMocCBsI3b KOMYECTBA, MACChl U
YUCa CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl mo ¢popmysiaM XUMUYECKUX COSTUHEHUM.

OU3NYECKNE U XUMUYECKUE SBJICHUS. XMMHUYECKas PEaKUus U €€ MPU3HAKU. 3aKOH
COXpPAaHEHHUS MacChl BEHIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccudukanus XUMHUUECKUX
peakiui (CoequHEHUs, pa3IoKEHUs, 3aMeIlIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUUYECKOMU MOCYJI0H, MpaBUJIaMH padOThI B JaOOpaTOpUu U pruéMamMu
oOpartreHus ¢ J1abopaTopHbIM 000PYIOBAHUEM, U3yUECHUE U ONTUCaHUE (DU3UUECKUX CBOMCTB
00pa3iioB HEOPraHUYECKUX BEIECTB, HaOMoneHHEe HU3ndecKkuX (TIaBJICHUE BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTYIKE, KUIEHHWE U KOHACHCAIUS BOJbI) M XUMHUYECKHUX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOW MPOBOJIOKU, B3aUMOJCHCTBUE Mejla C KUCIOTOM)
SABJICHUN, HAOJIOJICHUE W OINKHCAaHUE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX PEaKIuil
(pa3znoxeHue caxapa, B3aMMOJEICTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pas3iioKeHHUe
ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKeJie3a C pACTBOPOM COJIU MEIN
(IT), uzydenuwe crocoOOB pa3lelieHus] CMeceil: ¢ MOMOIIbI0 MarHuta, (QpuIbTpOBaHUE,
BBITIApYBaHUE, AUCTUIULSIIUSA, XpoMmaTorpadus, MPOBEJACHUE OUYUCTKU TMOBAPEHHOW COJIH,
HaOJII0JICHUE W OIMHCAHUE PE3yJbTAaTOB MPOBEACHUS OMbITA, WUIHOCTPUPYIOIIETO 3aKOH
COXpaHEHUs1 MaCChl, CO3/IaHUE MOJEJIe MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxHeline npeacTraBuTe] M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmeck rasos. CoctaB Bo3ayxa. Kuciaopos — 3eMeHT ¥ IPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoga B mpupoje, (Ppu3Myeckue U XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunpl. [lpumenenune xuciaopoma. CnocoObl TMOTyYEHUS KHUCIOPOJa B
nabopaTopud W TPOMBINUICHHOCTH. KpyroBopor xkuciopoma B mpupoge. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TennoBolt 3PQPexkT XMMUYECKOW peaklnHh, TEPMOXHUMHUYECKUE YpaBHEHUS, JK30- U
HJOTEPMHUYECKHE peakluu. TOIIMBO: Yyroib W METaH. 3arps3HEHUE BO3yXa, YCUJICHHE
NapHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIOA.

Bonopoax — snemeHT M mpocroe BemiecTBO. HaxokaeHuwe Bojopoja B MPHUPOJE,
dbu3nyeckrue W XMMHYECKHUE CBOMCTBa, MPUMEHEHHE, CIocoObl mojydeHus. Kuciaorel u
COJIH.

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoMCTBa BOAbl. Boma kak pactBopurenb. PactBopel. HacelieHHble n
HEHACBHIIIEHHbIE pacTBOPHI. PacCTBOPUMOCTh BelIeCcTB B BojJie. MaccoBasi 107151 BEIIECTBA B



pacTtBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHus. Ponb pacTBOpoOB B mpUpoJe U B
KU3HU YenoBeka. KpyroBopot Bojbl B mpuUpoje. 3arps3HeHrue NpupoaHbiX BoJ. OxpaHa u
OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranudyeckux coeauHeHuit. Oxcuapl. Knaccudukaims oKCHIOB:
coseoOpasyromie (OCHOBHBIE, KHCIOTHBIE, amM(pOTEepHbIE) H  HECoJeoO0pasyIoIIue.
Homenknatypa okcuaoB. Pu3NUECKHE M XHUMHYECKHE CBOMCTBa OKCHUIOB. [lomydenue
OKCH/JIOB.

OcHoBanusi. Krnaccudukaiuss oCHOBaHUM: IMIETOYM U HEPACTBOPUMbBIE OCHOBAHMSL.
Howmenknarypa ocHoBaHuil. PU3nueckue U XUMUYECKUE CBOWCTBA OCHOBaHuM. [lomydyeHue
OCHOBAHHU.

Kucnotel. Knaccuduxamus xucnor. Homenkmarypa kucnor. Pusuueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOocTn MetaiuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Comu. Howmenknarypa coiseil. @Duszndeckue M XHUMUYECKHE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

KAaUEeCTBEHHOE OIPENEIICHUE COACPKAHUS KHUCIOpOoJa B BO3JyXe, IOJIYYEHHUE,
coOupaHue, paclo3HaBaHWE W  U3YYEHUE  CBOMCTB  KUCIOpOAa,  HAOJIOJeHUE
B3aMMOJICHCTBUSL BELIECTB C KHCIOPOJOM M YCIIOBHS BO3HHUKHOBEHHS U MPEKPAILCHHS
ropenus (Toskapa), O3HAKOMJIEHHE C OO0pa3laMd OKCHUJOB M OIMCAHUE HUX CBOMCTB,
NOJIy4YeHHE, COOMpaHHe, pACIIO3HABAHUME M HW3YUYEHUE CBOKICTB BOJIOpOJa (TFOpEHHUE),
B3auMojielictBue Bogopoaa ¢ okcugomM Meau  (II)  (Bo3MOXkHO  HMCHOJIB30BaHUE
BUJICOMATEPUAIIOB), HAOJIO/IEHHE 00pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHKE
O0COOEHHOCTEN pPacTBOPEHHUs BEUIECTB C pA3JIMYHOM pPACTBOPUMOCTBIO, MPUTOTOBIECHUE
pacTBOPOB C OMPEACIEHHON MAacCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE
BOJIbI C METAJIAMH (HATPUEM U KaJblMEeM) (BO3MOXKHO HUCIOJb30BAHUE BUIEOMATEPUATIOB),
UCCJIEIOBAHUE O0pa3OB HEOPraHMYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB, HAOJIOJEHUE
W3MEHEHUSI OKpacKd WHAMKATOPOB B PACTBOpax KHUCIOT U UIEJOYEH, HW3YYEHHE
B3aumozeincteus okcuna meau (II) ¢ pacTBopoM cepHON KUCIOTHI, KHCIOT ¢ METaUIaMU,
pEaKUMi HEUTPAIM3ALMUU, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWUM, BBITECHEHHE OIHOIO
MeTajlyla JAPYrMM U3 pacTBOpa COJIM, PEUICHUWE SKCIEPUMEHTAIbHBIX 3aJad MO0 TEMeE
«BaxxHenme KI1accel HEOPraHUYECKUX COCAUHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanyeckass cucreMa XMMHUYECKHX 3j1eMeHTOB /I,
N. Menaeneea. Crpoenne aroMoB. XuMHYeCKasi CBsI3b. OKHCIUTEIbHO-
BOCCTAHOBUTE/IbHbIE PEAKIUH

[lepBble TOMBITKUA KIacCU(pUKAIIMKM XUMHYECKUX 3jieMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIICJIOYHBIE U IEJIOYHO3EMEJIbHBIE METaJlIbl, TaJIOT€HbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHtoB /I, .
Menneneea. KopoTkonepuoaHas u jyimHHonepuoHast ¢Gopmel [leprogndyeckoit CUCTEMBI
xumuueckux snemeHtoB . M. MenneneeBa. Ilepuonst m rpynmnbel. Ou3ndeckuil CMbICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MepUoAa U TPYIIIIbI AIEMEHTA.

Crpoenne artomoB. CoctaB aToMHbIX saep. W3orombl. OnekTponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB TEepBbIX 20 XUMHUYECKUX 3JIeMEHTOB I[lepmommyeckoi



cucremsl J[. 1. Menneneesa. XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA IO €0 MOJIOKEHUIO
B [Iepnoanueckoi cucreme /I. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUs  paauyca  aTOMOB  XUMHUYECKUX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoam.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoanyeckol CHCTEMBI XHUMHUYECKHX
AJIEMEHTOB JJI Pa3BUTHUS HAYKU U NpakTuku. [. 1. MenaeneeB — yuy€HbIN U rpak1aHUH.

Xumuueckass  cBsa3b.  KoBaneHtHas — (mojisipHass M HENOJsipHAsi)  CBA3b.
DIIEKTPOOTPULIATENILHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucnenus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchbl
OKHUCJIEHUS U BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB BEUIECTB METAIUIOB M HEMETAIJIOB, B3aUMOJACICTBUE THIPOKCUAA
IIMHKAa C pacTBOPaMHM KHCIJIOT M IIEJI0YEH, NPOBEACHUE OIBITOB, WJUIKOCTPUPYIOIIUX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEakUuid (TOpeHHE, PeakUud pa3lOKEHUs,
COEIMHEHMS).

Mesxcnpeomemnbnie ceasu

Peanuzanyss MEXIpeAMETHBIX CBSA3€M IpU M3yYEHHMM XUMUM B &8 Kjacce
OCYIIECTBJIISIETCS Yepe3 UCIIOIb30BAHUE KaK OOLIUX €CTECTBEHHO--HAYyYHBIX MOHATHH, TaK U
IIOHATUM, SABIIAIOIIUXCSA CUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO11ue ecTecCTBEHHO--HAayUHbI€ MOHATHS: HAYYHbIH (pakT, TMIOTE3a, TEOpUs, 3aKOH,
aHalnu3, CHUHTE3, KIacCU(PUKaLMs, MEPUOAUYHOCTh, HAONIOACHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, HW30TOIbI,
PaANOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUYECKUIN 3apsil, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BELIECTBA, ra3, (U3MUYECKUE BEJIWYMHBI, €IUHHUIIBI H3MEpPEHHUs, KOCMOC,
IJIaHETHI, 3BE3AbI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE TOPOJABI, TIOJE3HBIC
HCKOIIAeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BeimecTBo U XuMHYecKasi peakius

Ilepuonnueckuit 3akoH. llepumommueckas cucrema xumuueckux syemeHtroB I, .
MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB XHWMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kaaus, KadblUsid U UX COCOUHEHHN B COOTBETCTBUHU C
MTOJIO’KEHHUEM JIEMEHTOB B [leproinuecKkoil CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUAbI XUMUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIA XUMUYECKON
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA
BCILIECTB, OTHOCSALIMXCA K pa3IM4HbIM KJACCAM HEOPTaHWUYECKHX COCIWHEHUM,
TE€HETUYECKas CBSI3b HEOPTraHNYECKUX BELIECTB.

Knaccudukanuss XUMHYECKUX peakUuid MO pa3iuyHbIM IpHU3HAKaM (IO YHCIy U
COCTaBy YyYacCTBYIOIIMX B PEAKLMU BEILIECTB, MO TEIUIOBOMY 3(dexTy, Mo HU3MEHEHUIO



CTEMEHEeW OKUCICHHS XWMUYECKHUX JJIEMEHTOB, IO O0OpaTUMOCTH, IO Y4YacTHUIO
KaTanu3aropa). JK30- U S3HI0TEPMHUYECKUE PEAKIUU, TEPMOXUMUYECKNE YPAaBHEHUS.

[TonsiTue o ckopocTu xumudeckout peakiuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTE€HHBIX M IeTepOreHHBbIX peakiusax. [loHsTue o
karanu3e. lloHsATHe O XuUMHUecKOM paBHOBecHH. DAKTOpHI, BIHSIOIINE HA CKOPOCTh
XUMUYECKOWN PEAKIMHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETHFHO-BOCCTAHOBUTEINILHBIE PEAKIUH, JIEKTPOHHBIM OajaHC OKUCIUTENIBHO-
BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBnenue YpaBHEHUM OKHUCIIUTEIBHO- -
BOCCTAaHOBUTEJBHBIX PEAKIIUHN C UCTIOJIb30BAHMEM METO/1a AIEKTPOHHOTO OanaHca.

Teopus >3IEKTPOJIUTUYECKONM JUCCOLMAMU. OJEKTPOJUTHI M HEDJIEKTPOJIMTHI.
KarnoHnsl, aHMOHBI. MeXaHU3M JUCCOLMALIMK BEUIECTB C PA3JIMYHBIMU BUJIAMA XUMUYECKON
cBa3u. Crenenp qucconuanu. CuiabHbIE U cIa0bIe AIEKTPOIUTHI.

Peakiuun HOHHOTO OOMEHa. Y CIIOBUS NPOTEKAHMS PEAKIMI HOHHOTO 0OMEHA, MOJIHbIE
Y COKpalléHHbICE MOHHBIE ypaBHEHUS peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUM U COJIEW B
CBETE NPEICTABICHUNA 00 ANEKTPOIUTHYECKON aucconuranuu. KauecTBeHHbIE peakuuud Ha
noHbl. [ToHsaTue o rugponuse comnen.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPUCTALINYECKUX PELIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB M HEMETaUIoB (rpaduTa W anmasza), CIOKHBIX BEIIECTB (XJIOpuJa HATpuUs),
UCCJIEIOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKLUUU OT BO3JECUCTBUS Pa3IU4HBIX
(akTOpoB, HCCIEJOBAHHE 3JIEKTPONPOBOJAHOCTH  PAacCTBOPOB  BEILIECTB, Ipolecca
JUCCOLIMAIMN KUCTIOT, EN0oYed U coiel (BO3MOXHO HMCIOJIb30BAHUE BUACO MAaTEPUAIIOB),
IPOBEJICHHUE OIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKUA MPOTEKAHUS PEAKIUNA HOHHOTO 0OMEHa
(oOpa3oBaHue ocajka, BbIIEICHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, UIUTFOCTPUPYIOIINX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMid (TOpeHHE, peakluuu pa3ioxKEHUs,
COEIMHEHMSI), pAClO3HABAaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peaKuui Ha HOHBI, PELICHUE IKCIIEPUMEHTAIBHBIX 3a7a4.

Hemerayibl 1 X COeIMHEHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHBIE
cTeneHu okuciieHus. CtpoeHune M (u3HUecKue CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3aUMOJICHCTBUE C METAJIaMU, HEMETAJIAMU,
niesioyamu). XaopoBoaopona. ConsiHas KHCIOTa, XUMHYECKHME CBOMCTBA, IIOJyYEHHE,
IpuMeHeHne. JlelcTBrue XJiopa M XJOpOBOJAOPOJA HA OpPraHu3M 4esoBeKa. Baxuenine
XJIOPUBI U UX HaXO0KJIEHUE B IPUPO/IE.

O6mast xapakrepuctuka 3neMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTeNeHH okuciaeHus. CTpoeHue u (pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa M Cepbl. AJUIOTPOIHbIE MOAU(MUKAIUU KUCIOpPOAa U cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOeHHE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. OKCHIBI
cepbl KakK TMpEeACTaBUTEIM KHUCJIOTHBIX OKCUIoB. CepHas KuCIOTa, (QuU3MYecKkue u
XUMUYECKHE CBOMCTBa (0OIIME Kak MpPEICTaBUTEN Kiacca KUCIOT U crenuduyeckue).
XUMHUECKHE PEAKIMH, JIEKAIIME B OCHOBE MPOMBIIUIEHHOTO Coco0a MOJydYeHHsI CepHOU
kucioThl. [Ipumenenue cepHoil kucioThl. CoM CEpHOW KUCIIOThI, KaU€CTBEHHAs PEaKIIMs
Ha cynbdar-uon. Haxoxaenue ceppl W €€ COCIMHEHUNH B MPUPOJE. XUMUUYECKOE
3arpsi3HEHHE OKPYKArOLEH Cpebl COENMHEHUSMU cepbl (KUCIOTHBIE JT0XKIH, 3arpsA3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOmas xapaktepuctuka 3ymeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKUCICHHs. A30T, paclpoCTpaHEHHWE B IpUpoje, (PU3NYECKUE U
XUMHUYeckue cBoiicTBa. KpyroBopor azora B mnpupoge. AMMHUAK, €ro (Pu3MUecKHe u
XUMUYECKHUE CBOMCTBA, MoyiydeHue M mnpumeHeHue. Coiid aMMOHUS, UX (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHrue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THas
KHCIIOTa, €€ MojyyeHue, GU3nieckre 1 XMMUYeCKHe CBOMCTBa (00IIMe KaK MpeCTaBUTENS
Kjacca KUCIOT U crnenuduueckue). Mcnonb3oBaHWe HUTPATOB W COJIEH aMMOHHUSL B
KaueCcTBE MMHEPAJIbHBIX YyAOOpeHHi. XHMMHUYECKOe 3arps3HeHUE OKpYXKalolel cpeibl
COCIMHEHMUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOJOEMOB).
®ocdop, amnorpormubie Mogudpukauu Gocdopa, puzndeckne W XUMUYECKHUE CBOMCTRA.
Oxcun docdopa (V) u dochopHas kucimora, (U3HUECKHE U XUMHUUYSCKHE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

Oobmas xapaktepuctuka sneMeHToB [VA-rpynmbl. OCOOGEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCIEHUsA.  YIUIepoJd,  aJuUIOTPOIHbIE  MOAM(PHUKALINH,
pacnpocTpaHeHue B Mpupone, (U3HYECKME W XHUMHYECKHME CBOMCTBA. AacopOmus.
Kpyrosopot yriepona B mpupoae. Okcuibl yriaepoja, uX (U3HUECKHe U XUMHUYECKUE
CBOWCTBA, JCHCTBUE HA JKUBBIC OPTraHW3MbI, MOJIYYECHUE U MPUMEHEHHE. DKOJIOTUUYECKHE
npoOemMbl, CBsi3aHHbIE ¢ OKcuaoMm yriaepona (IV), rumoresa rinoOGaibHOrO MOTEIICHUS
KJIMMaTa, TMapHUKOBbIM »h@dexT. YronpHas KucioTa U e€ coiid, uxX (U3HYECKUE U
XUMHUYECKHE CBOWMCTBA, MOJIyYeHHE U NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Vcrnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yraepojga (MeTaH, 3TaH, STWJIEH, AalleTWIEeH, A3TaHOJ, TJIMLEPUH, YKCYyCHas KHCIIOTa).
[IpupoaHble UCTOUHMKU YTIEBOAOPOJOB (Yyrojib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (O0€H3WH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [loHsATHE 0 OMONIOTHYECKH
BAXKHBIX BEIIECTBAX: JXHUpaxX, OelKax, YrieBOJaX — M HUX pOJM B JKU3HU YEJOBEKA.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢u3znueckue M XUMUYECKHE CBOWMCTBA, TMOJYyUYCHHE M TPUMECHEHHE.
Coenunenusi kpemuusi B npupoje. O6mue npencrabienus o6 okcune kpemuus (IV) u
KpeMHueBor kucnotre. CHIMKAThl, MX HCIOJIb30BAHHE B OBITY, B TPOMBIILICHHOCTH.
Baxuneiimue ctpouTeabHble MaTepUaibl: KepaMuKa, CTEKIIO, IIEMEHT, OETOH, JKee300€TOH.
[TpoGnembl 0€30MaCHOTO HCIOIB30BAHUS CTPOUTENBHBIX MaTepUaioB B IOBCEIHEBHOMN
KU3HU.

Xumuueckuii IKCnepumenm:

W3yuyeHHe OoOpas3I0OB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOM KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMHd Ha XJIOPUJI-UOHBI W HAOIIOJICHUE MPU3HAKOB HUX
MIPOTEKAHMS, OMBITHI, OTpaKArOUIe (PU3NUECKUE U XUMHUUYECKHUE CBOMCTBA TrajloTeHOB U UX
COEIMHEHHUI (BO3MOXXHO MCMOJIB30BAHKME BUIEOMATEPUATIOB), O3HAKOMJIEHHE C 0Opa3laMu
XJIOpUI0B (TaJOr€HUIOB), O3HAKOMJIEHHWE C o0O0pasliaMu cepbl M €€ COCAMHEHUSIMU
(BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUATIOB), HaOIIOJIEHUE Tpollecca OOYIIIMBAHUS
caxapa moJ JEWCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHCJIOTHI, U3YUYECHUE XHUMHUYECKUX
CBOMCTB pa30aBJICHHOMN CEPHON KHUCIIOTHI, MPOBEJCHNUE KaYeCTBEHHON peakiuy Ha Cyib(aT-
MOH M HaOJII0/IeHUE MpU3HaKa e€ MpPOTeKaHus, 03HaKOMJICHHE C (PU3HMUECKUMU CBOWCTBAMU
azota, ¢ocpopa U HX COEOTUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHUAIIOB),



oOpasmamu a30THBIX U (OCPOPHBIX yIOOpEHUIA, IOTydeHHEe, COOMpaHue, paclio3HABaHUE U
M3yYEHHE CBOMCTB aMMHAKa, MPOBEJCHHUE KAYECTBEHHBIX peaKIuid Ha WOH aMMOHHUS U
dbochar-uoH W U3ydYeHHE  NPU3HAKOB  MX  MPOTEKaHUs,  B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHOM  A30THOM  KHUCIOTBI C MEIbl0 (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), M3YYEHUE MOJENeN KPUCTAUIMYECKUX PpEeHmETOK anMasa, Tpadura,
dbynnepeHa, O03HAKOMIIGHHE C TIPOLIECCOM  aJCOpPOLMH  PAaCTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM yIrI€M ©  YCTPOWCTBOM MPOTUBOTas3a, IMOJy4YeHHE, CcOOupaHHue,
pacro3HaBaHUE W H3YyYECHUE CBOWCTB YIVIEKUCIOTO Tra3a, NPOBEAEHUE KayeCTBEHHBIX
peakuuii Ha KapOOHAT W CWJIMKAT-UOHbI U H3y4YEHHE TMPU3HAKOB HX MPOTEKAHUS,
O3HAKOMJICHUE c POAYKIMEN CUJIMKATHOMN IIPOMBIIIIEHHOCTH, pelieHue
HKCTIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeue HeMeTalluIbl U KX COCTUHCHUS».

MeTaJibl 1 MX COeIMHEHU S

OOmrast xapakTepUCTUKAa XUMHUYECKUX D3JIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxenust B Ilepmogmueckoit cucreme xumumueckux snemeHTOB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamuMyeckass CBSA3b M METALIAYECKAS
KpUCTAUINYECKAass  PEmETKA.  DJNEKTPOXMMUYECKHM  psi  HAOpSHDKEHUHM  METaJUIOB.
duznyeckre U XMMUYECKHEe CBoMCTBa MeTauioB. OOIIre crnocoObl MOTyYeHUs METAIIOB.
[ToHsiTHE O KOPPO3UH METAILIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBbl
(cTanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[[lenoynble MeTaiwibl: noJiokeHWe B llepuonnueckoil cHCTEME XMMHUYECKHX
sanemeHToB /. 1. MenzaeneeBa, CTpo€HUE X aTOMOB, HAX0XKAEHUE B Ipupoje. Pusndeckue
U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUJIbI U TUJIPOKCUIBI HATPUS U
kayus. [IpumMeHeHne menoYHbIX METAIIOB U UX COCIMHEHUH.

[[{enoyHO3eMENbHBIE METAJUIBI MAarHUM M KajbLMi: moJiokeHue B llepmoamdeckon
cucteMe xuMnuueckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKICHUE B
npupone. Ddusznueckue MW XHMHUYECKHE CBOWCTBA MArHWs MW Kainplus. Baxkneunmme
COeAUHEHUs] Kalblusi (OKCUMA, THUAPOKCUI, coiu). JKECTKOCTh BOIBI U CIOCOOBI €€
YCTpaHECHUS.

AmomMuHuii: nonoxxkeHue B llepuonnueckoit cucteMe xumuueckux snementoB 1. U.
MeHnpeneeBa, CTpOEHUE aTroMa, HaxoxkAeHUe B npupoje. Pu3nMUYecKrue U XUMHUYECKHUE
CBOMCTBa atOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHA M TUPOKCH/IA aTFOMUHHUS.

Kenezo: mosoxenue B llepuommyeckor cucreMe XUMHYECKUX diemeHtoB [[. U.
MenpeneeBa, CTpOEHUE aTroMa, HaxoxkAeHUE B npupoje. PU3NUYECKHE U XUMHUYECKHUE
cBoricTBa xene3a. Oxcunbl, Tuapokcuasl U conu xkene3a (II) u xkenesa (III), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuyeckuui IKCnepumenm:

O3HaKOMJICHHE C Oo0pasllaMu METaUIOB U CIUIAaBOB, UX (PU3UYECKUMHU CBONCTBaMH,
M3y4YCHUE pe3yJIbTATOB KOppO3UH METaJJIOB (BO3MOKHO HCII0JIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJCUCTBUS OKCHUJIa KajblMsl W HATPUsl C BOJOMN
(BO3MOKHO HCIIOJIBL30BaHNE BHUACOMATEPHUAJIOB), MCCIICIOBAHUE CBOWMCTB >KECTKOW BOJIBI,
mporiecca ropeHus keje3a B KUCIopoe (BO3ZMOXKHO HCMOJIb30BAHUE BHIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KaUYE€CTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbLUs, aTlOMUHUS,
nunka, skeneza (II) m xenesa (III), meam (II), mHabGmiomeHue W omMCaHUE TPOIECCOB
OKpalllMBaHUsl TJIAMEHM HMOHAMM HATpUs, Kalusg U Kaiablusg (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIIENOBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U



TUAPOKCHJIA IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxxHenne MeTamibl
U UX COEUHEHUS.

XuMHUA U OKPYKAKLIas cpeaa

BemectBa u Martepuansl B NIOBCEAHEBHOW JKM3HM 4YelloBeka. besomacHoe
UCIOJIb30BaHUE BEIIECTB M XUMHYECKMX peakiuii B ObiTy. IlepBas mnomouis npu
XMUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

XUMUYECKOE  3arpsi3HEHUE  OKpYXaroulell  cpenbl  (IpelenbHas — JOMyCTHMAast
KOHIIEHTpanus Bemiects, Aanee — [1/1K). Poiabs XxuMuun B pelieHH 3K0JI0rM4eCKUX IpooiieM.

Xumuueckuii IKCnepumenm:

U3ydeHue OO0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJUMEpPHBIC
MaTepHabl).

Mesicnpeomemmnuwie ceazu

Peammszanpss MeEXNpeIMETHBIX CBS3€M MNpH H3y4YEHUM XMMUM B 9 Kiacce
OCYLIECTBIISIETCS Yepe3 UCIOIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
NOHATHUH, SBIAIOMIMXCA CUCTEMHBIMH JJI OTJAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
UKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHSATHUS: HAay4dHbIM (akT, TUIOTE3a, 3aKOH, TEOPHs,
aHallu3, CHUHTE3, KilacCUPUKalus, M[EPUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, W3MEPEHUE, MOJIElb, SBJICHHWE, NApPHUKOBBIA 3PQEKT, TEXHOJIOTHUS,
MaTepHabl.

®dusnka: marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHI, H30TOIIbI,
PaANOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3aps]l, MPOBOJHHUKH, MOIYIPOBOIHUKH,
TUAJIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAJNIMYECKas pelETKka, CIUIaBbl, (usnyeckue
BEJIMYMHBI, €MHUIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: ¢poTocuntes, AbixaHue, ouocdepa, sIKocucTeMa, MUHEPAJIbHBIE YI00pEHMS,
MUKPOAJIEMEHTBI, MAaKPOJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPATbl, TOPHbIE MOPOABI, IOJE3HbIE
MCKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOIIEro 0O0pa3zoBaHUs
JOCTUTAlOTCSl B XO0/A€ OOydYeHHUs XHMHH B €IUHCTBE Y4YEOHOW M BOCHHUTATEIbHON
NESATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKHUMH COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMM, MPUHATHIMU B OOIECTBE MpaBUIaMU U HOPMaMU
MOBEACHUS U CIOCOOCTBYIOT IMpOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUSL U COIMAIM3AIUU
00yJaroImMXxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOU TO3UTUBHBIX IIEHHOCTHBIX OPUECHTAIMA W PACIIUPEHHUE OMBITA NEATCILHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHHUS K OTEYCCTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIIEIWIO, IIOHUMAaHMs 3HAYCHUS XUMHUYECKON HAyKH B JKU3HU COBPEMEHHOTO
00111ecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(OpMaIMEl 0 EPEAOBBIX TOCTHKEHUSIX
U OTKPBITUAX MUPOBOU U OTEUECTBEHHOM XMMUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX
00 ycTpoicTBe MHUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPE/ICTABIICHUS] O COI[MATBHBIX HOPMaxX U MpaBUJIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, = KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HUCCIIEIOBATEIHCKON, TBOPUYECKON M JIPYruX BUIAX ACSATEIBHOCTH, TOTOBHOCTHU K
Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPH BBIMTOJIHEHUH Y4€OHBIX, TTO3HABATEIbHBIX
3a/1a4, BBIMOJTHECHUM XHWMHUYECKHX OKCIICPUMEHTOB, CO3JaHWHM YYEOHBIX IPOCKTOB,
CTpEeMJICHUS K B3aMMONOHUMAHHMIO W B3aUMOIIOMOIIM B TIpollecce€ ITOM y4eOHOM
NEeATEILHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOWX TOBApHIIEH C
MO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCICACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYCCKHAE TMPEACTABICHUS O BEIIECTBE W XHWMHYECKOW pEaKIIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIONINE OCHOBY IS
MOHUMAHUSI CYINIHOCTH HAy4YHOW KapTHUHBI MHUpa, TMPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPHUPOIHOM Cpenou, o
POJIM XMMHUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAPABJIICHHBIE HA MOJYyYE€HHWE HOBBIX 3HAHWUW MO XUMUH,
HEOOXOMUMbIE I OOBSICHEHHS HAOIOAACMBIX MPOIIECCOB M SIBJIICHWMN, MO3HABATEIILHOM,
WH()OPMAITMOHHOW M YHUTATEIBCKOW KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITCIIbHON
paboTHl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOU JIUTEPATYPOM, MOCTYITHBIMHA TEXHUYECCKHMHU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJOTHH;

HWHTEpeC K OOYUYCHUIO U MO3HAHUIO0, JTI0003HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMO00Opa30BaHMIO, TMPOCKTHONW M UCCIEAOBATEIBCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYYCHHS B TaJIbHCHUIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHHWE I[EHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE TOCIEICTBUNA U HEMPHUATHE BPETHBIX
MPUBBIUCK (YITOTPEOICHUS aJIKOTOIs, HAPKOTHKOB, KyPEHHs ), HEOOXOAMMOCTH COOTIOACHUS



npaBui 0€30MacHOCTH MPU OOpaIeHNN C XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOMN
KU3HU;

S) Tpya10BOIro BOCIIUTAHMSI:

HHTEpEC K MPAKTUYECKOMY H3Y4YEHUIO Mpodeccuil W TpyJa pa3IMdyHOro poja,
YBOKCHHE K TPYIAy U pe3yJibTaTtaM TPYAOBOM ACATEILHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHECHHUSI TPEAMETHBIX 3HAHUM 10 XHMHH, OCO3HAHHBIA BHIOOP WHIUBHUIYATBHOM
TPAeKTOPUHU MPOJIOJDKEHHUS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, yCHEenIHOM MpodecCHOHAIBHOM
JEATCIBHOCTH W Pa3BUTUS HEOOXOJWMBIX YMEHHH, TOTOBHOCTb aJalTHPOBATHCS B
npodecCuoHaBHOM Cpenie;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

AKOJIOTMYECKHU 11€71IeCO00pa3HOE OTHOIICHHE K MPHUPOJIE€ KaK HMCTOYHUKY >KU3HU Ha
3emie, OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAHUE IIEHHOCTH 3J0pPOBOrO0 M OE30I1acCHOro
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTU COOJIIOJACHUSI MpaBUil 0€30MacHOTO
MOBEJICHUS TIPH pabdOTe C BEIICCTBAMHM, a TAaK)XKE B CHUTYAIUAX, YTPOXKAIOIMIMUX 370POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOTyYyaeMble MPHU U3YYCHUU XUMHH, JJIS PEIICHUS
33724, CBSI3aHHBIX C OKPYXKaloIIeH MpUPOTHOM Cpenoi, s TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJIOTHYSCKUX ITPoOIeM 1
MyTeH WX PEIICHUs] MOCPEICTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBAThLCSI UM B TTO3HABATEILHON, KOMMYHUKATUBHON 1 COIIMAIBHON TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe meTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYMMBbIE N7 (POpMUPOBAHUS
MUPOBO33pEHUS OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs, NPHUHIMI, THUIOTe3a, (aKT,
cucTeMa, MPOIECC, DKCICPUMEHT U JPYroe.), KOTOPhI€ HCIOJB3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYE€OHBIX MpeAMETax M TMO3BOJSIOT HAa OCHOBE 3HAHMM M3 ATUX MPEAMETOB
dbopmMupoBaTh MPEACTaBICHUE O IEJIOCTHOM HAyYHOW KApTUHE MHUPA, U YHUBEPCAIbHBIC
ydeOHbIC JeHCTBUs (TO3HABaTEIbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), KOTOPHIC
obecnieunBarOT (HOPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHHPOBAHHUIO U
OCYIIIECTBJICHUIO YU4eOHOH ACATESILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIe el CTBUSA

ba3oBble jornyeckue aAeicTBU:

YMEHUSI HUCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHHUS TPU OCBOCHHM 3HAHUIL:
pPacKpbhIBaTh CMBICT XUMHUYCCKUX TMOHATHN (BBIACHATh WX XapaKTEpPHBbIC TNPU3HAKH,
yCTaHABJIMBATh B3aWUMOCBS3b C JPYTMMH TIOHATHSMH), WCIIONB30BaTh TIMOHATHS IS
OOBSCHCHHSI OTHIEIBHBIX (AKTOB M SBJICHWH, BBHIOMPATh OCHOBAHHMS W KPHUTEPUU IS
KJ1acCU(PUKAIMA XMMUYICCKUX BEIICCTB M XUMHUCCKUX PEAKIIMK, yCTaHABINBATH MPUIHHHO-
CJICZICTBCHHBIC CBSI3U MEX]Y OOBEKTaMH HW3YUYEHHUs, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTHBHBIC, JCTYKTHBHBIC, IT0 aHAJIIOTHH ), IEIaTh BBIBOJIbI M 3aKITIOUCHUS;

YyMEHUE TIPUMEHATH B  TpoIecce TO3HAHWUA TMOHATHS  (TPEeIMETHhIE |
METaIpeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh IMIHPOKO NPHUMEHSIEMbIE B XHMHH MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI JJIEMEHTA), XUMHUYECKass GopMysia U ypaBHCHHE XUMUYECKON
peaknuu — TPHU PEIIeHUH Yy4eOHO-TIO3HABATENBHBIX 33/1a4, C y4ETOM ITHUX MOJEIBHBIX
MPEACTABIICHUIA BBISBISATh M XapPaKTEPU30BAaTh CYIIECTBEHHBIE MPHU3HAKH H3Y4aeMBbIX



O0OBEKTOB — XUMHUYECKHMX BEIIECTB U XHMMHUYECKUX pEaKIMi, BBIBIATH OOIIMe
3aKOHOMEPHOCTH, IPUYUHHO-CIEIACTBEHHbIE CBA3M M NPOTUBOPEYHS] B HU3Y4aeMbIX
IIPOLIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

YMEHUE HCIIONIb30BATh ITIOCTABIECHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B KayeCTBE OCHOBBI JJi1 (POPMUPOBAHMS THUIOTE3bl MO MPOBEPKE IPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

IpUOOpEeTEHNE OMbITA M0 MJIAHUPOBAHUIO, OPraHU3aLUHN U MPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB, yMEHHME HAOMOJaTh 3a  XOAOM  IIpolecca, CaMOCTOSITEBHO
IPOTHO3UPOBATh €T0 Pe3yabTaT, GOPMYyIUPOBaTh OOOOIICHNUS M BBIBOJBI MO pe3yibTaTaM
IIPOBEIEHHOIO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAEIAHHON padoTe.

Pabora ¢ nundopmanmeii:

YMEHHE BBIOMpPATh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALMIO Pa3TUUHBIX
BUJIOB U (JOPM NPEJCTABICHUS, MTOIYHAEMYIO U3 PA3HBIX HCTOYHUKOB (Hay4YHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHMsl, CIpaBOYHbIE MocoOusi, pecypcsl HMHTepHeTa),
KPUTHYECKU OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMaIINIO;

YMEHHME TMPUMEHATh pa3jiNMyHble METOAbl M 3alpoChl NpPU TOUCKE U OTOOpe
MH(POpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JUIsl BBIIOJHEHHUS Y4E€OHBIX U
[O3HABATEJIbHBIX 3a/lad  OMNpeNelEHHOr0 Tula, MpUOOpeTeHHe omblTa B 00JacTu
UCIOJIb30BaHUsl NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJaJ€HUE KYJIbTYpOU
AKTUBHOTO MCIIOJIb30BAHMS PA3IUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTHUMANIbHYIO0 (POpMY MpEACTaBICHUS NH(DOPMALMU U WILTIOCTPUPOBATH pPEIIaeMble 3a]1a4u
HECJIOKHBIMU CXEMaMHU, TMarpaMMamu, IpyruMu popMaMu rpa@uky 1 uX KOMOUHALMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIU3UPOBATH B MPOLECCE YUEOHON U MCCIIEI0BATEIbCKON
NEeATEIbHOCTH HMH(MOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SCTBA M
TpPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEbI.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSl 3aJaBaTh BONPOCHI (B XOJ€ AManora W (Wiu) IUCKYCCHUU) MO CYIIECTBY
oOcyxgaeMoil Tembl, (OpPMYyJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBIMOJIHEHUS
MPEIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABIIATh IOJYYECHHBIE PE3YJIbTATHl MTO3HABATEILHOM JEATEIBHOCTH B
YCTHBIX M IHCBMEHHBIX TEKCTaX; JeNarTh IPE3CHTALMI0 pEe3yJbTAaTOB BBINOJHEHUS
XUMHUYECKOTO DJKCIepUMeHTa (JabopaTOpHOTO OIbITa, JabOpaTOpHOM paboOTHI 1O
UCCJIEIOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

yYMEHUSI Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HAaBATEIbHON
U HCCIIEOBATENbCKON JEATETbHOCTH MPH PEIIEHUH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE
yuéTa OOIIMX HWHTEPECOB U COIVIACOBAHUS MO3UIUN (0OCYXKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbD», KOOPAUHALIMS COBMECTHBIX JIEUCTBHM, ONpEAEIICHUEe KPUTEPUEB IO
OIIEHKE KaueCTBa BBIIOJIHEHHOU pabOThI U IpyTHE).

PeryasiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUE  CaMOCTOSITEJIbHO  OMNpENEeisATh UEeAH  JIEITebHOCTH, IUIAHMPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBATh M TpPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NeSATeIbHOCTh, BBIOMpaTh HambOoiee dS(PPeKTUBHBIE CHOCOOBI pEIIeHUs] YYEeOHBIX U
MIO3HABATEJIbHBIX 33a4, CAMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH NIPEII0KEHHBIN
aJITOPUTM JICHCTBUIN MPHU BBINOJIHEHUU 3aJaHUi ¢ Y4ETOM MOJyYeHHUs HOBBIX 3HAHWUN 00
U3y4aeMbIX OOBEKTax — BEIECTBAaX M PEAKIIUSIX, OLIEHWBATh COOTBETCTBUE MOIYyYEHHOTO



pe3ynbTara 3asBJICHHOW LI€JIM, YMEHUE HCIOJb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
npeajiaraéMple B YCIOBUM 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocTtaBe mnpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO O0S3aTENbHOTO COJEp KaHMS,
YCTaHOBJICHHOTO JaHHOHW deaepanbHoil padodeil mporpaMMoi, BBIAEISAIOT: OCBOCHHBIE
0o0yJarouMMuCs Hay4HbIE 3HAHMS, YMEHUS M CIOCOOBI JEHCTBUM, cnenuduyeckue s
peIMETHON 00J1acTh «XUMUSDY, BUJIBI IECSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMUS, €T0
UHTEpHpETalu, NpeoOpa3oBaHUI0 U TMPUMEHEHHUIO B PAa3IUYHBIX YYEOHBIX W HOBBIX
CUTYyalUsIX.

K koHIy 00yuyeHus B 8 Kj1acce nmpeIMETHBIE PE3YIIBTATHI HA 0230BOM YPOBHE JIOJKHBI
oTpaxkatb CHOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TIOHSITUW: aTOM, MOJEKYJa,
XUMHUYECKUW  DJIEMEHT, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT YW HEOJHOPOJIHAS), BAJIGHTHOCTb, OTHOCUTEIbHAs aTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JIT XUMHYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIA O0BEM, OKCHI, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIECHUS, XUMHYECKas
peakius, Kiaccuukanus peakiui: peakiiuy COSAMHEHUs, PEaKIMi Pa3IoKEeHHUs,
peakiuy 3aMelIeHHs, peakuuu OOMEHa, 3K30- U SHIOTEPMHUUYECKHE PEaKIIHH,
TeryIoBo 3¢ (dEeKT peakuuu, siAPO aTroma, AIEKTPOHHBIM CIOW aToma, aTOMHas
opOuTanb, paadyc aroma, XUMHUYECKas CBs3b, TOJISIPHAS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KaTUOH, aHUOH, PACTBOP, MAacCOBasi IO
BelllecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U MPUMEHSTH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaIICHUN;

UCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIsl COCTaBjieHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OMPENIENIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHUCJICHHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTH BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUM 1o (opmysaM, BHUJ XUMHUYECKOW CBS3H
(KoBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpeiBath  cmbicn  Ilepumommueckoro  3akona J[. WM.  Menneneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIEMEHTOB OT MX MojoxeHus B I[lepuogmyeckoid cucteMe, 3aKOHOB COXpPaHECHUS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YYEHUS, 3aKOHA
ABorazapo;

OMMCBHIBATh M XapakTepu3oBaTh TaOnuuHyro Gopmy Ilepronnueckoil cUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs noarpymnmna (A-rpymnmna)» u
«moboyHass noarpymnma (b-rpymnma)», maibie U OOJBIINE MEPUOJbI, COOTHOCUTH
o003Ha4YeHUs1, KOTOpble UMETCs B Tabmuie «llepuoanueckas cucrema
xumuueckux sneMmeHTtoB J[. . MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHHUS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sjapa, 00Iiee 4Yucio
AIIEKTPOHOB U PacHpeAeieHUE UX MO SIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMpoOBaTh ~ XMMHUYECKHE  JJIEMEHTHI, HEOPTraHWYECKHE  BEIIECTBa,
XUMHUYECKUE PEAKIUU (TI0 YUCITY U COCTABY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3G (heKTy);



XapakTepru30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEILIECTB Pa3IMYHbIX
KJIACCOB, MOATBEPKAasi ONUCAHWE MpPUMEpPaMU MOJIEKYJSIPHBIX YpPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOT'O COCTABa,
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOTO 3JIEeMEHTa Mo (opMyjie COEIUHEHHs, MacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOMN
peakuuu;

NPUMEHATH OCHOBHBIE OIEpPAIlMi MBICIIUTEIBHOMN AESITEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHrne, CHUCTEMaTH3aluIo, KiIacCU(UKAINIO, BBISBICHHE
NPUYUHHO--CIIECTBEHHBIX CBA3€H — JUII M3YyYEHHs CBOMCTB BEIIECTB U
XUMHYECKHUX pPEaKIMii, eCTECTBEHHO-HAYYHbIE METOJbI MMO3HAaHUS — HAOJIIOACHHE,
U3MEpEHUe, MOJACIUPOBaHUE, IKCIICPUMEHT (pEabHbII U MBICIICHHBIN);

CJIeIOBaTh IMpaBUjaM IOJb30BaHUS XHMHYECKOW IMOCYIOH M JIabOpaTOpHBIM
00OpylI0BaHUEM, a TaKXke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHUM C
UHCTPYKIIUSIMA TI0  BBIMIOJTHEHHUIO JIA0OPATOPHBIX XMMHYECKHUX ONBITOB IO
NOJIyYEHUI0O U COOMpaHHUIO ra3000pa3HbIX BELIECTB (BOJAOpPOJA U KHCIOpPOAa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAaCcCOBOW J0JIEM pPacTBOPEHHOTO
BEILIECTBA, I[UIAHUPOBATh MW MPOBOAUTH XHUMHYECKHE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIIOT C OMOILBIO UHIUKATOPOB (JIAKMYC,
(beHondTanenH, METUIOPAHK U IPYTHUE).

K koHIy 00yuyeHus B 9 Kjiacce mpeAMETHBIE PE3YNIbTATHl HA 0230BOM YPOBHE JIOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHATUNA: XUMHUYECKHUI JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHUOH, aHHWOH, MPOCTOE BEIIECTBO, CJIOXXHOE BEIECTBO,
BaJICHTHOCTb,  3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCJIEHHS, XHUMHUYECKas
peakiusi, XuMH4YecKas CBsI3b, TEIJIOBOM 3P(PEKT peakuuu, MOJb, MOJISIPHBIM 00BEM,
pacTBOp, JJEKTPOJIUTHI, HEDIEKTPOJIMTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALM,
peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMbIE U
HeoOpaTUMble peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuy,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aAJUIOTPOIIHNS,
aM(oTepHOCTh, XUMHYECKasi CBjI3b (KOBaJCHTHAs, HWOHHAs, MeETaJTHYecKas),
KpUCTaJUIMYECKasi peleTKa, KOppo3us METaUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM
peakiuu, npeaenbHo gonyctumas konuentpauus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSATH 3TH
MOHSTHUS TIPU ONMCAHUHU BEILIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIUKY MJIS COCTaBJ€HHS (POPMYN BELIECTB M
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKHUX DJJIEMEHTOB B
COEJIMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEHIECTB K OMpPENEIEHHOMY
KJIacCy COeIMHEHUH No (popmyrnaM, BUJI XUMHUUECKON CBS3M (KOBaJIEHTHAas!, HIOHHAs,
METaJUINYeCcKasi) B HEOPTaHMYECKUX COEAMHEHMSX, 3apA]l MOHA MO0 XMUMHYECKOU
dopMmyre, xapakTep cpenbl B BOJHBIX PacTBOpPaX HEOPTaHWYECKUX COCTUHEHHIH,
THUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO BEIECTBA;



packpeiBath cmbicn  Ilepuommueckoro 3akona JI. WM. Menaeneesa wu
JIEMOHCTPUPOBATh €r0 TOHWMAHHE: OIMKCHIBATh M XapPaKTEPU30BaATh TAOIMIHYIO
dbopmy Ilepuonnueckoid CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: Pa3jivudarTh MOHATUS
«raaBHas noarpyimna (A-rpymma)» u «modounas noarpymnmna (b-rpynmna)y, maiasie U
OonpIIME  MEepUOAbl, COOTHOCUTH OOO3HAYEHHUSA, KOTOpbIE HUMEIOTCS B
NEePUOINYECKON TabiuIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YUCIO BJIECKTPOHOB H
pacrpeiesieHrde UX 10 JIEKTPOHHBIM CII0SIM), OOBSICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCAMHEHUH B Mpejesiax MallbIX MEePUOJIOB U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOCHHUS UX aTOMOB;

KIacCU(pUIMpoOBaTh  XMMHUYECKHE  JJIEMEHTHI, HEOPraHWYECKHE  BEIIeCTBa,
XUMUYECKHE peakiuu (110 YHCITy U COCTaBY yYaCTBYIOIIMX B PEAKIIUU BEIICCTB, O
TeIIOBOMY 3(PdeKTy, 10 W3MEHCHHUIO CTEMeHEeW OKHUCICHHS XUMHUYCCKUX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W crenupUuUecKue XUMHUYECKUE CBOMCTBA
OPOCTBIX W CIOXKHBIX  BEIIECTB, TMOATBEPXKJasi ONUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;
COCTABJISITh YPABHEHUSI JJICKTPOIUTHUECKOM IUCCOIMAIIMKM KHUCIOT, IIEIo4Yed u
COJICH, MOJIHBIC U COKPAIIEHHBIE YPaBHEHUS PEaKIMi HOHHOTO OOMEHa, YpaBHEHUS
peakiuii, TOATBEPKIAIONUUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXIY
BEII[ECTBAMHU PA3IINYHBIX KIJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUN TIOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIIni;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS, BO3MOKHOCTH
MPOTEKaHUS XMMHYECKUX MPEBPAIICHUN B Pa3IMYHbIX YCIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO W MOJISIPHYIO MacChl BEIICCTB,
MaCCOBYIO JOJII0 XMMHUYECKOTO 3JEMEHTa Mo (QopMmysie COCTUHEHHS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJWTH PACUYETHI MO YPaBHEHUIO XUMUYECKOMN
peakiuu;

COONIONIaTh TMpaBWJia TOJB30BAHUS XUMHUYECKON TMOCylod u J1abopaTopHBIM
o0OpyZI0BaHUEM, a TaK)Ke MpaBUiia OOpaIeHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO  BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKHUX ONBITOB TIO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);
MPOBOJUTh PEAKIUHU, TMOATBEPKIAIOIINE KAuyeCTBEHHBIH COCTAaB Pa3IUYHBIX
BCIIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOPHUA-, OpOMHUA-, HOIUI-, KapOOHAT-,
docdar-, cuamkar-, cyibdaT-, THIPOKCHUI-UOHBI, KATHOHBI aMMOHHUS W HOHBI
W3YYCHHBIX METAJIJIOB, MPHCYTCTBYIONINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECCKUX
BCIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEpaIlii MBICIIUTCILHOMN JIEATEIHPHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHUE, 000OIIECHNE, CHCTEMATH3AIUIO, BBISBICHHE MPUYNHHO-CIICICTBCHHBIX
CBSI3€U — TSI U3YYCHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIMK, ECTECTBEHHO-
HayYHbIE METOABl TIO3HAHWS — HAONIOJACHUE, W3MEpEHHEe, MOJCIUPOBAHNE,
HKCHEPUMEHT (PEeanbHbII U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
DJIEKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB (uudposbie)
n/ ¥ TeM NPOorpamMMbl KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIE
pecypcebl
Beero KoHnTpoabHbie IIpakTHYeckue
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU ESTEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 XUMUYECKHE 15 | bu6mmoreka [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexka [JOK
OKCcHUIax https://m.edsoo.ru/7f41837¢
5 Bomopon.Ilonsitie o kucnorax 2 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [JOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCChI bu6mmorexa [IOK

2.4 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢




Hroro no pazgeny

30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1
XUMHUYECKUX dieMeHToR /1. 1.
Menpnene-eBa. CTpoeHue atoma
XHUMHYECKas CBS3b.

3.2 OKucCIUTeIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

Ne i/

Pa3zgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMMmblI

BemecTBo M XMMH4YECKHE PeaKIH
[ToBTOpEeHue U yriaydieHne 3HaHu|
OCHOBHBIX Pa3zeioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
XHUMHUYECKUE PEAKLUN B PACTBOPAX

Hroro no paszneny

Pasznea 2.

2.1

22

2.3

2.4

HeMeTanabsl M UX cOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO0m1as XxapakTepuCTUKa XUMHUECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO61mas xapakTepUCTHKA XUMUYECKUX
aneMeHToB VA-rpynmsl. A30T, pochop u ux
COETMHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX

anemeHToB IVA-rpynnsl. Yriepon n
KPEMHHI U UX COETMHEHHUS

Hroro no paszneny

KoauuecTBO 4acoB

Bcero

17

25

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

bubanoreka LIOK
https://m.edsoo.ru/7f41a636

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa
Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yeJjoBeka. Tesa U BelmecTsa

Iloustue o METOAaX IIO3HAaHUA B XUMHHU

ITonsaTHe 0 MeToAax MO3HAHUS B XUMUH

[IpaxTuueckas padbora Ne 1 «IIpaBuiia
paboThl B 1a00paTOpun U NPUEMBI
oOparieHus ¢ 1a00paTOpPHBIM
000pyIOBaHUEM

Yucrele BemecTBa U cmecr. CrmocoObl
pa3aeneHus cMecen

[TpakTuyeckas paGora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU OBApEHHOU COJIN)»

ATOMBI U MOJIEKYJIbI

XuMHuYecKUe dJIEMEHTHI. 3HAKH
(CI/IMBOJ'IBI) XUMHUYCCKUX 3JICMCHTOB

HpOCTLIC 1 CJIOKHBIC BEIICCTBA

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢




10

11

12

13

14

15

16

17

18

19

20

21

ATOMHO-MOJIEKYJISIPHOE YUEHUE

3aKOH IOCTOSHCTBA COCTaBa BEILIECTB.
Xumuueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUU

KomnuectBo BemecTsa. Moib.
MomnsipHas macca

duznyeckue 1 XUMHUUECKHUE SIBICHUS.
XumMuueckas peaknuus

[Ipu3Haky u ycnoBus MPOTEKAHUS
XUMUYECKUX PEAKLUN

3aKOoH COXpaHEHHUs MacChl BEIIECTB.
XHWMHYECKUE YPABHEHHUS

Brruncnenus Konm4yecTBa, Macchl
BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX
peakuuii

Knaccudukanus XuMHUECKUX peakiui
(coenrHEHUSI, PA3IOKECHHUS,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHuKIoneauct. O0o0mEeHne 1
CUCTeMaTH3aIus 3HAaHUH

Kontponbnas padota Nel o teme
«BerecTBa 1 XUMHUYECKUE PEAKIIUN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290




22

23

24

25

26

27

28

29

30

31

32

Bo3nyx — cMech razos. Coctan
Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA
KHCJIOpoJia (peaKIuyu OKUCICHUS,
ropenue). [TonsTue 06 okcumgax

CriocoObl MostydeHus: KUCI0poia B
71a00paTOPHU M MTPOMBIIUICHHOCTH.
[Tpumenenue kucmopoaa

TemnoBoit a3 ekt xumuaeckoit
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHH, dK30- U
SHJIOTEPMHUUECKHUX PEAKIIUIX

TornmBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CITIOCOOKI €T0
MPeIOTBPALLECHUS

[TpakTuyeckas pabora Ne 3 o Teme
«[lonydyenue u cobupanue KUcIoposa,
M3y4YEHUE €ro CBOMCTB)

Bonopon — anemeHT u mpocroe
BenlecTBo. HaxoxneHnue B npupone
Pu3nyecKue 1 XUMHYECKHE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

TloHsATHE O KHCIIOTAX M COMISIX

Cnoco0sl mosTy4eHnst BOAOPO/ia B
naboparopuu

[IpakTuyeckas padora Ne 4 o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4aec?2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK




33

34

35

36

37

38

39

40

41

42

«[Tonydyenue u cobupanue BOAOpoa,
W3YyYEHHUE ETO CBOMCTB)

Mosipablii 00bEM ra3oB. 3aKOH
ABorazipo

Brruuciaennsa o0béMa, KOJIMYECTBA
BEILIECTBA I'a3a 110 €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA MIIK 00BEMY

Beruucienus 006EMOB ra3oB IO
YPaBHCHHIO pPEaKIMy Ha OCHOBE 3aKOHA
O6”I)éMHI)IX OTHOHIGHI/Iﬁ Tra30B

dusnueckue U XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Touarue 00
HHIUKATOpax

Bopna kak pacrBoputens. HacbieHHbie
Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
JI0J151 BEIIECTBA B PaCTBOPE

[TpakTryeckas pabora Ne 5 o Teme
«[IpuroroieHne pacTBOpoB ¢
OnpeeaEHHON MacCOBOU JI0JIEH
PAacTBOPEHHOTO BEILIECTBAY
KonrtponbHast padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
OKcupl: coCTaB, KiIacCUupUKaIU,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHYECKHUE CBOCTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d4{42

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e




43

44

45

46

47

48

49

50

51

52

53

OcHoBaHusI: cOCTaB, Ki1accuuKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
OCHOBaHUU

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

HOJ'Iy‘leHI/IC 1 XMMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIATYpA,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBa

[IpaxTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBIE KJIaCChl HEOPIaHUYECKUX
COCIMHEHUI»

I'enernueckas cBsI3b MEKy KilacCcamu
HEOPraHWYECKUX COCTMHEHUIN

O000I1IEHNE U CUCTEMATHU3AIIMS SHAHUI

KonTponbhas padora Ne3 no teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHMI"

HepBBIe IOIIBITKH KHaCCI/I(i)I/IKaI_II/II/I
XUMHUYECKHUX 3JIeMEeHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIECMCHTOB

[lepuoanueckuii 3aK0H U
[Iepuoanueckas cucreMma XMUMHYECKUX
anemenToB JI. 1. Menaeneera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee?

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

65

Ilepuonsl, rpynisl, NOATPYIIILI

Crpoenue atomoB. CoCcTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000I109eK
aTOMOB 3JieMeHTOB [lepuoauyeckoii
cuctemsl [. . MenaeneeBa
XapaKTepruCTUKAa XUMHYECKOTO
3JIEMEHTA 110 €ro MOJIOKESHUIO B
[Tepuonuueckoii cucreme /1. U.
Menneneesa

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BUTHUA HAyKU U npakTuku. /. W.
MeneneeB — y4€HbI, IEAAror u
rpaKJaHUH

DNEeKTPOOTPULIATEIbHOCTh ATOMOB
XUMUYECKUX IJIEMEHTOB

HNonnas xumMudeckas CBsI3b

KoBanenTHas MnoJrsipHad XUMHUYCCKasA
CBA3b

KoBanentHas HCMOJISIpHAad XUMHUYCCKasA
CBA3b

CreneHp OKUCICHUSA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK




KontponbHas padota Ne4 o teme

66
«Ctpoenne aroma. XUMUYECKas CBS3b)

67 PesepBHbIil ypok. O6001IeHIE 1
cUCTeMaTH3alMsl 3HAHUI

68 PezepHblit ypok. O6001eHue 1
CHCTeMaTHu3alus 3HaHuH

69 PesepBHrlit ypok. O600111eHNE U

cucTeMaTu3alusd 3HaHUKN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

69

https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

Ne
n/n

Tema ypoka

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX DJICMCHTOB
IIEPBBIX TPEX MEPUOLIOB
Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

Buabsl XuMHU4ecKoOM CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtponbHnas padora Nel no Teme

«IloBTOpenue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

Knaccudukamnms xumuaeckux

peaKuuii Mo pa3IMYHbIM IMPU3HAKAM

[IoHsiTHE O CKOPOCTH XUMUYECKOMN

pPCaKknuu. IloHsiTHHE O TOMOI€HHBIX B

TCTCPOTCHHLIX PCAKIUAX

ITonsTHE O XUMHYECKOM PaBHOBCCHUHU.

(DaKTOpBI, BJIMAIOIHUEC HA CKOPOCTHh

XUMHYECKOMN PCaKun U MMOJIOKCHUC

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxkuuu

Teopus 2IEKTPONIUTHYECKON
nuccorpanuy. CunbHble U clladble
AIIEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKUE CBOICTBA COJIEN B CBETE
MpeJICTaBICHU 00
AIIEKTPOJINTUYECKON JUCCOLIMALIUN

ITonsATHE O THApONM3E CONEN

O06o011eHne U cucTeMaTu3alus
3HAaHUU

[IpakTuueckas pabora Ne 1.
«Pemenne OKCIICPUMCHTAJIBHBIX
3a/1a4»

KonTponbnas padota Ne2 o teme
«DNEKTPOIUTUYECKAS TUCCOITAATIHSI.
XUMUYECKUE PEAKIIUU B PACTBOPAX)

OO01mas XxapakTepuCcTHKa TaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJjopa

XnopoBogopoa. CoJisiHast KUCIOTA,

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd 12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6nmoreka [JOK



20

21

22

23

24

25

26

27

28

XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme
«TonmyyeHue COJISTHON KUCIIOTHI,
n3ydeHue e€ CBOMCTBY»

Brluucnenus no ypaBHEHUSAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpymisl

AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.
Haxoxpaenue cepol 1 €€ COeTMHEHU N
B IIpUpOJIe. XMMUYECKHE CBOWCTBA
cephl

CepoBoaopo1, CTpOEHHUE,
dbuznyecKkue 1 XUMUYECKHE CBONCTBA
Oxkcuppl cepbl. CepHast KHCIIOTA,
bu3HYecKre U XMMUYECKUE CBOMCTBA,
IIPUMEHEHHUE

XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJIyYEHUS] CEPHOW KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYKaroIleH cpeibl COEAUHEHUSIMU
cephbl

Brrunciienye MaccoBOM JIOJIU BRIXOJa
MPOAYKTa PEaKIun

O6H_[aﬂ XapaKTCPUCTHKA 3JICMCHTOB

https://m.edsoo.ru/00ade104

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade4 88

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK




29

30

31

32

33

34

35

36

VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u
XUMHUYECKHE CBONCTBA, OIYYCHHUE U
pUMEHEHUE

[IpaxTuueckas padora Ne 3 o reme
«[Tony4yenne amMmmuaka, U3ydeHHue ero
CBOMCTB»

A3OTHas KHCIOTa, e€ Ppusmueckue u
XUMUYECKHE CBOKCTBA

Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX
ynoopeHuit. XuMuyeckoe
3arpsi3HEHUE OKPY’Kalolel cpebl
COEIMHEHUSIMU a30Ta

®ochop. Oxeun docdopa (V) u
dbocdopnas kucnota, puznyeckue u
XWMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnonb3oBanue GocdaTos B
Ka4yeCcTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHUE IPUPOTHON CpeIbl
dbocdaramu

VYraepon, pacpocTpaHeHHUE B
npupoe, Gu3nYecKkue 1 XUMHUECKUe
CBOMCTBA

Oxkcuapl yriaeposaa, ux puzndeckue u
XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

VrobpHas KACI0Ta B €€ COJTH

[TpakTrueckas padota Ne 4 o Teme
"[TonydyeHue yrieKucaoro rasa.
KauectBennast peakuus Ha KapOoHaT-

noH"

HepBOHa‘IaJ'ILHHe MOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX YTJICpOda

Kpemuuii u ero coeiuHeHust

[TpakTuueckast pabota Ne 5. Pemenue
JKCIIEPUMEHTABHBIX 33/1a4 110 TEME
«BaxHeiye HeMeTaIbl U UX
COEIUHEHUS»

KonTtponbHnas padora Ne3 no teme
«BaxHel1ne HeMeTaIbl U UX
COEIUHEHUS)

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJLIOB.
Mertamnueckas CBsI3b U
MeTaJuInuecKasi KpucTauinueckas
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB

XHUMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUUECKUH Psifl
HaIpsHKEHUH METAILIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00aec054¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00acQbf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156




45

46

47

48

49

50

51

52

53

54

55

56

OO6mue crmocoOb! MOTYyYSHUS
mMeTaymoB. CruiaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEAKIIHA,
€CIIM OJIH U3 PEareHTOB CONEPIKUT
pUMECH

IIonsatue o KOppO31u MCTAJIJIOB

[Ilenounbie METATIIBI

OKCI/IZII)I W TUAPOKCUABI HATPUA U
Kajaus

[Ienoyno3eMEIbHBIE METAIIBI —
KaIbIIMA U MarHui

Bakueiinime coefuHEHNS KaJlbLU

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

JKEcTKOCTEH BOABI U CITOCOOEI €6
yCTpaHCHHUS

[TpakTuyeckas padora Ne 6 o Teme
"XEcTKOCTEL BOIBI M METOEI €€
ycTpaHeHus"

AJTTOMAHAN

AmpoTepHbIe CBOICTBA OKCHJIA U
TUIPOKCHUIA

Kemneso

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmnoreka [JOK
https://m.edsoo.ru/00ae1d86




57

58

59

60

61

62

63

64

65

66

67

OKCH/IBI, THIPOKCHJIBI M COJIH JKeJie3a
(I1) u xxene3a (III)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxneiue MeTajIbl U UX
COCAUHCHHMS

Brruucnenus mo ypaBHEHUSIM
XAMHYECKHUX PEAKIUi, €CIIU OAUH U3
PEareHTOoB J1aH B U30BITKE WU
COAEPKUT IpuMecH. Beruncnenus
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuuu

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Konrtponsnas pabora Ne4 o reme
«BaxHenmme MeTaJlIbl U UX
COEJTMHEHUS»

BemtectBa u Mmarepuaisl B
MOBCEHEBHOM KU3HU YEIOBEKa
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIle cpebl

Ponp xumuu B perieHun

9KOJIOTHYECKUX MPobdIemM

PesepBHrlit ypok. O6001ICHHE U
cUCTeMaTH3allus 3HAHUI

PesepBHbIil ypok. O0001IeHHE T

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmorexa [IOK




cHcTeMaTH3amus 3HaHUH

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMaTU3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

8 KUIACC

Xumus. 8 knacc/I'a6puensa O.C., Octpoymos U.I'., Cnaakos C.A., AkunoHepHOe 001ecTBo «M31aTenbcTBo
«[IpocBemienuey;

Xumus 8 kimace. Xumust 8 knacce: yueonuk / O. C. 'abpuensia. — 8- u3z. npepad. — M. : Ipoda, - (Poccuiickuii
y4eOHHK).

9 KVIACC

Xumus. 9 kinace/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AkunonepHoe o61mectBo «3mareascTBo
«IIpocBeienney;

Xumus 9 kimace: yueonuk / O. C. 'abpuensH. — 7-e u3a. npepad. — M. : JIpoda — (Poccuiickuit yueOHUK)

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

8 KJIACC

1. B momours mkonsHOMy yuutento. M. FO. 'opkoBenko «[loypounbie pa3paboTku o XuMun K yaeorukam: O.
C. T'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pynsurtuca, ®@. I'. ®enpamana» 9 knacc. «Bako», Mocksa
2005 1.

2. B nomours abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». [locobue ais MIKOJIBHUKOB
cTapuMx Kjaccos U nocrynatomux B BY3s1. [[poda, Mocksa 2005 r.

3. B nomomis abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». J{71s MKOJTLHUKOB
cTapumx kjaccos U nocrynatomux B BY3s1. Teopernueckue ocHoBbl. Bonipockl. 3anaun. Tectsl. [lox
penaknueit npodeccopa P. A. Jluauna 3 — e u3ganue, ucnpasiennoe. JIpoda, Mocksa 2004 r.

4. T'abpuensan O.C. IIporpamma kypca xumun Juist 8-11 kinaccoB 00111€00pa3oBaTeNbHbIX YUpexKIeHul. — M.:
Apoda;

5. T'abpuensa O.C. Xumust: 8 kiace : yueOHHK i 001e00pa3oBaTeIbHbIX yapexaeHuid. — M.: JIpoda.

6. 'abpuensH O.C. U3yuaem xumuto B 8 ki1.: muaaktudeckue marepuainst / O.C. I'abpuensn, T.B. CmupHoBa. —
M.: biak utroc

7. T'abpuensH O.C., Bucko6oiinukoBa H.I1., SmrykoBa A.B. HactonbHast kHura yuutens. XuMus. 8 KIL.:
Mertoaunueckoe nmocoobue. — M.: JIpoda;

8. I'abpuensn O.C., Pynos H.H., TonkyHnos B.W. XuMunueckuii skcriepuMeHT B mkosie. 8 kinacc. — M.: Jlpoda
9. MunucrepctBo obpazoBanus Poccuiickoit @enepanuu. [Iporpammel 1is o01ieo6pa3oBaTenbHbIX
yupexaenuit. Xumus 8 — 11 knaccsl. -3-e u3ganue, crepeotunHoe - Mocksa; [Ipoda, 2002 r. (ctp. 26 — 37).
10. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensina Jlabupunr. py. U3narenscto "Bako" 2016 r.

11. ®enepanbHOro KOMIIOHEHTA IOCYIapCTBEHHOTO CTaHapTa oo1ero oopazopanus no xumuu (Yacts 1.
OcHoBHOe 00111e€ 00pa30BaHKE) ISl OCHOBHOM 00111€00pa30BaTeIbHON IIIKOJIBI B COOTBETCTBUU C
CYIIECTBYIOILEH KOHLENIHUENH XUMHUUECKOro 00pa3oBaHusl.

12. Xumust: 8 kacc: KOHTPOJIbHBIE U IPOBEpOUHbIE paboThl K yueOHuky O.C. ['abpuensna «Xumus. 8 kiaccy /
O.C. I'abpuensn, I1.H. bepe3kun, A.A. YmakoBa u ap. — M. : JIpocda;

13. Xumus 8 xknacc. Xumus 8 knacc: yueonuk / O. C. I'abpuensH. — 8-e uzn. mpepad. — M. : Ipoda, — 2019 1.
287 c. [1] c. : un. - (Poccuiickuii yaeOHHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CnpaBounoe nocodue. Aprop — cocraButens A. E. Haconosa 10 — e
u3nanue, crepeorunsoe. J[poda, Mocksa 2007 r.

9 KJIACC

1. B momomis mkonpHOMY yuuTento. M. FO. I'opkoBenko «lloypounsie pa3padoTku o XuMuu K yaeorukam: O.
C. T'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pynsutuca, ®@. I'. ®enpamana» 9 knacc. «Bako», MockBa
2005 r.

2. B nomours abutypuenty. O. C. I'abpuensn, U. I'. Octpoymo «Xumus». [Tocodue aist MIKOJIBHUKOB
cTapuMx kjacco u nocrynatomux B BY3s1. J[Ipoda, Mocksa 2005 r.

3. B momomip abutypuenty. P. A. Jlunun, B. A. Monouxko, JI. JI. AuapeeBa «Xumust». J{1s IKOTHHIKOB
cTapmux kjaccoB U noctynatromux B BY3e1. Teopernueckue ocHoBbl. Bonipocsl. 3agaun. Tectsl. [loa
penakmueii mpodeccopa P. A. Jluguna 3 — e uznanue, ucnpasienHoe. poda, Mocksa 2004 r.

4. T'abpuensa O.C. IIporpamma kypca xumuu 11t 8-11 kiraccoB 001e00pa3zoBaTeNbHBIX YUpeKACHUH. — M.

Hpoda;



5. Xumus 9 knacc: yueOnuk / O. C. 'abpuensH. — 7-e u3z. npepad. — M. : Ilpoda — 2019 1. 319, [1] c. ui.
(Poccuiickuii y4eOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensa O.C. M3yyaem xumuto B 9 ki.: quaakrudeckue matepuansl / O.C. I'abpuensn, T.B. CmupHoBa. —
M.: bauk moc

7. I'abpuensn O.C., Bucko6oitnukosa H.I1., SlmykoBa A.B. Hacronbhas kaura yuurens. Xumus. 9 Ki.:
Metoanueckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. Xumundeckuii s3xcriepuMeHT B mkoue. 9 kinacc. — M.: lpoda
9. MunuctepcTBo obpazoBanus Poccuiickoit @enepanuu. [IporpaMmmel a1 0011e00pa3oBaTeIbHBIX
yupexaenuit. Xumust 8§ — 11 kmaccsl. -3-e u3nanue, crepeorurntoe - Mocksa; Jpoda, 2002 r. (ctp. 26 — 37).
10. Pa6ouas nporpamma. Xumust K YMK O. C. I'abpuensna Jlabupunrt. py. U3narensctBo "Bako" 2016 T.

11. ®enepanbHOro KOMIIOHEHTA IOCYIapCTBEHHOTO CTaHapTa obuiero oopasosanus no xumun (Yacts 1.
OcHoBHOe 00111ee 00pa30BaHKE) ISl OCHOBHOM 00111€00pa30BaTeIbHON IIIKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIIEH KOHIENIINEH XUMUIECKOro 00pa3oBaHusl.

12. Xumus: 9 kiacc: KOHTPOJIbHBIC U TPOBepOoYHBIC paboThl K yueOHuKy O.C. ['abpuensna «Xumus. 9 kimacey /
O.C. TI'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M. : JIpoda;

13. Xumus 9 knacc: yueOnuk / O. C. 'abpuenss. — 7-e uza. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un.
(Poccuiickuii yuebnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnuuax 8 — 11 kiaccel. CripaBounoe nocodue. ABrop — cocrasureib A. E. Haconosa 10 —e
u3nanue, crepeorurnHoe. JIpoda, Mocksa 2007 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caifT qyst yuutenss XuMUU U OUOJIOTUN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: cailt o xumun

10) https://skysmart.ru/articles/chemistry

11) ITopran Beepoccuiickoil onumnuaasl HIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBatenbHblii opTai. http://www.gov.ed.ru

13) denepanbHblil poccuiickuii o01eodpazoBarenbHbIi mopTai. http://www.school.edu.ru
14) ®enepanbublil nopran «Poccuiickoe odbpasoBanuey. http://www.edu.ru

15) opran komnanuu «Kupumt u Medoauit». http://www.km.ru

16) O6pazoBarenbHbIil mopTan «Yuebay. http://www.uroki.ru

17) XKypnan «Kypbep oOpazoBanusi». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Usnarensckuit gom «IIpodxuuray. http://www.profkniga.ru

20) Uznatensckuii oM «1 centsops». http://www.1september.ru

21) dectuBanb negaroruueckuii uaet «OTKpbITHIA ypok» (M31aTeNnbCeKuil 1oM «1 ceHTAO0p»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrtepuet noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHUCTEPCTBO 00Opa30BaHMs U HAYKH.

26) Caiit CIAM I'MA: PEIILY BIIP, OI'D, ET'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72



5) http://www.zavuch.info/methodlib/136/30956/ (caliT 11t yauTENsI XUMHHA U OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) ITopran Beepoccuiickoit oMMImuaabl MIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii ob6pa3zoBatenbHbIil moptai. http://www.gov.ed.ru

13) denepanbHbIi poccUickuil 00IIeoOpa3zoBareabHbIi mopTai. http://www.school.edu.ru
14) ®enepanbubiil nopran «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) Iopran komnanuu «Kupumn u Medoauii». http://www.km.ru

16) O6pazoBaTenbHbIi nopTai «Yuebday. http://www.uroki.ru

17) XKypuan «Kypbep obpazoBanus». http://www.courier.com.ru

18) ’Kypnan «BectHuk oOpazoBanusy. http://www.vestnik.edu.ru

19) Uznarensckuit gom «IIpodxuuray. http://www.profkniga.ru

20) U3narensckuii 1oM «1 ceHTsOps». http://www.1september.ru

21) dectuBanb negaroruueckuii uae «OTKPBITHIA YpoK» (M31aTeNbCKuil 10oM «1 CeHTAOpA»).
http://festival.lseptember.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHUs U HAYKH.

25) Caiit CIAM I'MA: PEILY BIIP, OI'D, ET'D, I'BD u LIT. https://sdamgia.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 726890861408610707646499642787991539916156533192
Bnageney TonnuHckas MpuHa BUKToposHa

OeicTevTened C 08.02.2024 no 07.02.2025



http://www.tcpdf.org

		2024-10-02T13:35:02+0500




