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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH MpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1eJIeld U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHUMHHM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHUI XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBa€TCsl U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacCHOrO OOpalleHHs C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHOCOOHOH alaTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTeCTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOOyyarommxcs T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO OO0IIETo 00pa3oBaHus, COCTaBisieT B 8 kiacce — 68 wacoB (2 daca B
HEJIETIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XuMun B KU3HU YeJIOBEKAa. XUMUA B CHCTEME HayK. Tena u BemecTBa. Pu3snyeckre CBOMCTBA
BEIIEeCTB. ArperaTHoe cocTosiHuE BemiecTB. [lonsTre o MeToax no3Hanus B XuMun. Yncteie BemecTBa U cmecu. CocoOsl
pas3aeneHus: CMecen.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE IeMEHTBI. CHMBOJIBI XUMHUYECKHUX AJIEMEHTOB. [IpOCThIE U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Qopmyna. BaJeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OTtHocutenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJsipHass Mmacca. MaccoBasi J10JisI XMMHUYECKOTO 3JIEMEHTa B
COCIMHECHHH.

KonunuectBo BemecrBa. Moabs. MoisipHas Macca. B3anMOCBSI3b KOJIMYECTBA, MACChl M YKCJIa CTPYKTYPHBIX €IMHUIL
BellecTBa. Pacuérel mo popmysiaM XUMHUYECKUX COCTUHEHUM.

duznyeckre U XUMHUYECKHUE SIBICHHUS. XUMHUUYECKas peakuusi M €€ MpU3HaKU. 3aKOH COXPaHEHHUs MacChl BEILECTB.
Xumnueckue ypaBHeHus. Kiiaccudukanys XuMUYecKux peakuui (COeIMHEHNs, pa3IoKeH s, 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1a00opaToOpuu U mpruéMamu 00palieHus ¢ J1abopaTopHbIM
000pyIOBaHMEM, HU3YYEHHE M OINucaHue (HU3MYECKUX CBOMCTB 0Opa3lioB HEOPraHWYECKHWX BEUIECTB, HAOJIOJICHUE
¢u3nueckux (MJIaBIieHUE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYyNKe, KUIEHUE W KOHJEHCALUs BOJAbI) U
XUMHUYECKUX (TOPEHUE CBEUH, MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SIBICHHIA,
HaOJII0/IEHUE U OMHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuil (pa3joxeHHe caxapa, B3auMOJICHCTBUE CEPHOMN
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMoIelCTBHE Kelie3a ¢ paCTBOPOM
comu meau (ll), mzydeHue cmocoOOB pazzenieHus cMecel: ¢ IMOMOIIbI MarHuTa, (UIBTPOBAHHUE, BBINIAPUBAHMUE,
TUCTUIUIALMS, XpomaTorpadusi, MPOBEACHHE OUYMCTKH TOBAapeHHOW COJM, HAOJIOJEHHE M ONHCaHUE pPe3yJIbTaTOB
IIPOBENICHHUSI OIBITA, WJUTFOCTPUPYIOLIErO 3aKOH COXPAHEHUSI MACChI, CO3/IaHNE MOJENIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHMYECKHX BELeCTB



Bo3nyx — cmece razoB. CocraB Bo3ayxa. Kuciaopon — snmeMeHT u mpocTtoe BemecTtBo. HaxoxaeHue kuciaoponaa B
npupojsie, (U3NYECKUe M XUMHUYECKHe cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenme kucnopoma. CrocoOsl
NOJIYYEHHs] KHCIOPOJa B J1a00paTOpuu U NPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B npuponae. O30H — auioTponHast
MoAU(pUKALIUS KUCIOPO/Ia.

TernoBoit 3P (heKT XUMUYECKON peaklnh, TEPMOXUMUYECKUE YPABHEHHS, JK30- U DHIOTEPMHUYECKUE PEaAKIIUH.
TomnuBo: yroib u MeTaH. 3arpsi3HeHUE BO3AyXa, YCHIIEHHE TApHUKOBOTO 3P deKTa, pa3pylIieHUE 030HOBOTO CIOS.

Bonopoa — anemeHT u pocroe BemecTBo. HaxoxaeHne Bogopoia B nmpupojie, (U3n4ecKkue 1 XUMUYECKUE CBOMCTRA,
IpUMEHEHHUE, CocoObl noydeHus. Kucinotel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

duznueckne cBoiicTBa BoAbl. Bojma kak pacrBoputens. PacTtBopsl. HachllieHHBIE M HEHACBILIEHHBIE PaCTBOPBI.
PacTtBopuMoOCTh BelecTB B Boje. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XMMHYECKHE CBOMCTBA BOJIbI. OcHOBaHus. Poib
pacTBOPOB B MPHUPOJE M B KM3HU 4esnoBeka. KpyroBopoT Bobl B mpupoje. 3arps3HeHUE NpHUpPOAHbIX Boja. OxpaHa U
OYHCTKA MPUPOIHBIX BOL.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroiue (OCHOBHbIE,
KHCIIOTHBIE, aM@oTepHble) U HecosieoOpasyromue. HoMmeHnknarypa okcuaoB. DPu3nyeckue M XMMHYECKHE CBOMCTBA
okcuoB. [lonyueHre oKcuI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHU: MIENIOYM U HEPACTBOPUMBbIE OCHOBaHHUsA. HomeHKiaTypa OCHOBaHMIA.
du3nyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryuyeHre ocHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucioT. Ou3nueckue U XUMUYECKHE CBOMCTBA KUCTOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue kucinor.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMA4deckue cBorcTna coneil. [lomyduenue coneil.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeesICHUE COJEpKaHUs KUCIOPO/ia B BO3yXe, MOTyYeHHEe, COOMpaHue, paclio3HaBaHUE U U3yUeHUE
CBOMCTB KHCJIOPOJia, HAOJIOIeHHE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBHS BOSHUKHOBEHHMS M MPEKPALECHUS
ropeHusi (moxapa), O3HAKOMJICHME C O0Opa3llaMd OKCHJIOB M OINHMCAHHE UX CBOMCTB, MOJy4Y€HUE, COOMpaHue,
pacrio3HaBaHKWE M WM3Y4Y€HHE CBOWMCTB BOJOpoJa (ropeHue), B3aumozeicTrre Bojgopoaa ¢ okcugom menu (1l) (Bo3moxkHo



UCIOJIb30BaHUE BHICOMATEPHAIIOB), HAOMI0JeHIEe 00pa3I[0B BEUIECTB KOJIMUYECTBOM | MOJIb, HCCIeIOBaHNE OCOOCHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOW JIOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBUE BOJbI C MeTa/llaMH (HATpUEM M KajblKeM) (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), MCCIIEIOBAaHUE OOPA3I[0B HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHHE N3MEHEHUS
OKpacK{ MHJIUKATOPOB B pacTBOpax KUCIOT U IIeJIouel, u3yueHue B3aumoenctsus okcuaa meau (1) ¢ pactsopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIAMH, PEAKINN HEUTPAIN3ALMNH, MTOJTYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOIO
MeTaJula APYTUM U3 paCTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe « BaKHEUIINe KIIACChl HEOPTraHUYECKUX
COCIMHEHUI.

Ilepunonnuecknii 3akoH u Ilepuognueckas cucrema xummiyeckux ieMeHToB JI. U. MenaeneeBa. CtpoeHue
aToMOB. XUMHYECKaf CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKU KIaCCU(DUKALIMN XUMUYECKUX AJI€MEHTOB. [IoHsITHE O rpynmnax CXOIHBIX JIEMEHTOB (IIEIOYHBIC U
IIEJI0YHO3EMETbHBIE METAJLIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amM(OTepHbIE OKCUABI U
TUAPOKCHUIBI.

[Tepuoanueckuii 3akoH. [lepupoanueckas cucrema xumudeckux 3yeMeHToB 1. . MenneneeBa. KoporkonepuoaHas u
nuHHOoTIepuoaHas opmbl [lepuoanueckoit cucteMbl xumuueckux snemeHToB J[. V. Menneneesa. Ilepuonabl u rpynmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBbix 20 xumumyeckux sieMeHToB llepuoguueckoit cuctembl [l M. Menaeneea. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHS paauyca aTOMOB XHMMHUYECKHX OJJIEMEHTOB, METAUIMYECKHMX WU HEMETAIMYECKUX
CBOWCTB MO IrpyIIiaM U MepUuoiam.

3nauenue Ileproanueckoro 3akoHa u llepronnueckoil cUCTEMbl XMMHYECKUX BJIEMEHTOB /IS PAa3BUTHUS HAyKH U
npaktuku. 1. 1. MenaeneeB — y4€Hblid U IpaKIaHUH.

Xumuyeckasi cBsizb. KoBajeHTHas (MOJIIpHAsE W HEMOJISIPHAs)) CBSI3b. JIEKTPOOTPUIATEIBHOCTh XUMHYECKHUX
aneMeHTOB. IOHHAs CBA3b.

Crenenb okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHCIEHHS W BOCCTAHOBIICHHS.
OKUCAUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumeHm:

U3y4eHHe 00paslioB BEIIECTB METAUIOB M HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH A IMHKA C PACTBOPAMHU KHUCIIOT U
HIeJI0ueH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHue,
peaKIMK Pas3IoKEeHUs, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peannsanuys MeXIpeIMETHBIX CBS3€U MPU U3YYEHHHM XMMHU B 8 KJIACCE OCYLIECTBIIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHA, TaK W TOHSTHW, SIBISIFOIIMXCS CHCTEMHBIMH JUIS OTIENBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIM (akT, TUIOTE3a, TEOPUS, 3aKOH, aHAJIM3, CUHTE3, KJIaccu(ukarus,
NEPUOANYHOCTD, HAOIOICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duszuka: MmaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJA, W30TOIbI, PaJHOaKTUBHOCTb, MOJIEKYIA,
AIIEKTPUYECKHUI 3apsl, BEIIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (PM3MUECKUE BEIMUUHBI, €IMHUIIBI
U3MEPEHMSI, KOCMOC, IIJIaHEeThl, 3BE3/1bl, CoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIC IMOPOJIbI, MOJIE3HbIE HCKOIMAeMbl€, TOIUIMBO, BOJIHbBIC
pecypcehl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUsl JOCTUTAIOTCS B XOJA€ OOydeHUs
XUMUU B €IUHCTBE Y4YEOHOW W BOCHUTATENHHOW JEATETLHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMU POCCHHUCKUMU
COIIMOKYJBTYPHBIMA M JTyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMHM, TPHUHITHIMA B OOIIECTBE TMpaBWIAMH M HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLMATTU3ALMUA 00YYaIOIIUXCSl.

JIM4HOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUMXCS PYKOBOJACTBOBATHCS CHCTEMOW MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIBITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .



LEHHOCTHOTO OTHOIIECHHSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO, TOHUMAHUS
3HAYCHHUs] XMMHUYECKON HAyKH B JKM3HHM COBPEMEHHOT'O OOIIECTBAa, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOU HH(OpMAIUEH O
NEPETOBBIX JOCTHKEHHUSIX U OTKPHITUAX MUPOBOM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

IPEICTABIICHUS O COUUAIBHBIX HOPMaX M IpaBUiiaX MEKINYHOCTHBIX OTHOLIEHUH B KOJJIEKTUBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOUIECTBEHHO MOJIE3HOW, Y4EOHOUCCIEA0BATEIbCKOM, TBOPUECKOW M APYTHX BHUAAX JEATEIBHOCTH,
TOTOBHOCTM K pPa3HOOOpa3HOM COBMECTHOW JAEATEIbHOCTH NpPHU BBINOJHEHUM Y4YeOHBIX, IIO3HABAaTENbHBIX 3ajad,
BBIMIOJTHEHUM XHUMHUYECKUX HKCHEPUMEHTOB, CO3JaHUU YYEOHBIX IMPOEKTOB, CTPEMJICHHMSI K B3aUMOIOHHMAHUIO H
B3aMMOIIOMOIIN B IPOLECCE ITOW yUyEOHOM NEATEIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX
TOBApHILEH C MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XWMHYECKOW PEAKLUUH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M COCTABJISIFOLIME OCHOBY JUIS NTOHUMAHUS CYIIHOCTU HAyYHOM KapTUHBI MHUpPA, IPEICTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOJAbI, B3aUMOCBS3SIX YEIOBEKA C MPHUPOAHOW CPEAOW, O POJIM XUMHUU B
MTO3HAHUU TUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHBIE MOTHBBI, HAPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHUHN MO XUMHUHU, HEOOXOAUMBIE ISl OOBSICHEHUS
HAOJIIOAeMBIX TPOIIECCOB U SIBJICHUM, MO3HABATEIBHOW, MH(POPMAIIMOHHON U YHUTATENHCKOW KYJIbTYPBI, B TOM YHCIIC
HaBBIKOB CAMOCTOSATEIbHOW pabOThl C YYEOHBIMH TEKCTaMH, CIIPABOYHOM JUTEpaTypOil, JOCTYNHBIMU TEXHUYECKHUMHU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJOTU;

UHTEpeC K OOYYEeHUI0O M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K CamMO0Opa30BaHMUIO,
IPOEKTHOM W HCCIEeNOBAaTENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHSA OOy4YeHUS B
JTaJIbHEUIIIEM;

4) ¢popMUPOBaHUS KYJIbTYPHI 3/I0POBb:

OCO3HAHHWE LEHHOCTH *U3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0pOBbIA 00pa3
KU3HHU, OCO3HAHUE MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHNOTPEOJECHMS aJIKOTroJis, HAPKOTUKOB, KYpEHUS),



HEOOXOJMMOCTH COOIOICHUS MPaBUJI 0€30MaCHOCTU NpU OOpallleHUd ¢ XMMUYECKUMHU BELIECTBAMH B OBITY U peaqbHOU
KU3HH;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEPEC K NPAKTUUECKOMY H3YYEHMIO NMpOQPEecCHil U TpyAa pa3iMyHOrO pojia, YBaXXEHUE K TPyIy U pe3ysbTaraM
TPYAOBOM JEATEIBHOCTH, B TOM YHWCJIE Ha OCHOBE NPHUMEHEHUS IMPEIMETHBIX 3HAHUWM MO XUMHH, OCO3HAHHBIA BBIOOD
WHIMBHUIYAJIbHON TPAaeKTOPHH MPOJOJDKEHUST 00pa30BaHUsS ¢ yU4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCHEIIHOW Mpo(ecCHOHATBHON NEATEbHOCTH U Pa3BUTHS HEOOXOJIUMBIX
YMEHHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHUYECKU LIe1eco00pa3HOe OTHOLIEHUE K MIPUPOJIE KaK UCTOYHHUKY >KU3HHU Ha 3eMJle, OCHOBE €€ CyIlleCTBOBaHUS,
NOHMMAHUE ILIEHHOCTH 3J0pPOBOro M 0e30macHOro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHMS MpaBHJI O€30MaCHOTO MOBEACHHS MpHU
paboTe C BELeCTBaMU, a TAK)KE B CUTYal[UsIX, YTPOXKAIOLUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMble MpPU M3YYECHUM XHUMHUH, AJIs pPELIEHUs 3aJad, CBA3aHHBIX C
OKpY’KaloIllle MPUPOJIHON CpenoM, AJid TOBBIIIEHUS YPOBHS 53KOJIOTMYECKOW KYJIbTYpbl, OCO3HAHHUS TIJI0OAIBHOTO
XapakTepa HKOJIOTHYECKUX MPOOJIEM U MyTeW MX PEelIeHUs MOCPEICTBOM METOJO0B XMMHUH, SKOJOTHUYECKOTO MBIILJICHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHUKATUBHON M COLMATIBLHOMN MPaKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpenMeTHBIX pe3ylbTaToOB BBIJCIAIOT 3HAYUMbIE 1711 (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYUHbIE
NOHATHS (3aKOH, TEOPHs], IPUHIIMIL, TUIIOTE3a, (PAKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCTIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX M IO3BOJIAIOT HAa OCHOBE 3HAHWWA M3 3THUX MPEAMETOB (POPMHUPOBATH
NpEJCTaBICHUE O MEJOCTHOM Hay4YHOM KapTHMHE MHpa, W YyHHUBEpCalbHbIe Y4yeOHbIE NAeWCTBUA (TIO3HABaTeNIbHBIE,
KOMMYHHUKAaTHBHbIC, PETYJIATUBHbBIE), KOTOpbIE 00€CeynuBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
IUTAHUPOBAHMIO M OCYIIECTBIICHUIO YUeOHOU eI TEIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

Bba3oBble Jornueckue aeiicTBUA:



YMEHUSI MCIMOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUHW 3HAHWW: PACKPBIBATH CMBICIT XHUMHUYECKUX
MOHATUM (BBIACISTh UX XapaKTEpHbIC MPU3HAKM, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTMMHU MOHSITHUSIMH), UCIOJIH30BAThH
MOHATHUSL 1T OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPUHU IS KIIaCCH(PUKAINN
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUHi, yCTaHaBJIMBATh IMPUUYMHHO-CICICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
WU3Y4YEHUs, CTPOUTH JIOTHYECKHE pacCyXJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJIOTHUU), JeJIaThb BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE MPUMEHSThH B MPOIIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANPEAMETHBIE), CUMBOJINYECKHUE (3HAKOBBIE)
MOJICJIH, HUCTOJIb3yeMble B XUMHH, MPeoOpa3OBBIBATh ITUPOKO MPUMEHSEMbICE B XUMHUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTa), XUMHUUYecKas ¢GopMmylsia U ypaBHEHHE XHMHYECKOH peakIuu — MPH PEIICHUN
y4eOHO-IT03HABATEIIBHBIX 33/1a4, ¢ YIETOM ITUX MOJICIIBHBIX MPEJCTABICHUHN BBISBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUMS B U3YUAEMBIX MPOLIECCAX U SABJIECHUSX.

ba3oBble uccienoBarebCKue JelicTBHA.

YMEHHUE UCTI0JIb30BATh MOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, A TAKKE B KAYECTBE OCHOBBI JIJIA
dbopMUPOBaHUSI TUIIOTE3BI 110 MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHU3allMM U TMPOBEICHUI0 YYECHUYECKUX HKCIIEPUMEHTOB, YMEHUE
HaOJII0/1aTh 32 X0JIOM MPOIIecca, CAaMOCTOSITEIbHO MPOTrHO3UPOBATH €T0 PE3YJbTaT, HOPMYIUPOBATH 00OOIIEHUS U BHIBOIBI
10 pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIASA0BAHUS, COCTABIATH OTUET O MPOJICIIAHHON padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMPATH, AHATM3UPOBATh U UHTEPIPETUPOBATH HHDOPMAIUIO PA3IUYHBIX BUJIOB U (POPM MPE/ICTABICHUS,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISipHAs JHUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC
nocoOust, pecypcsl IHTepHETa), KPUTHYECKH OLICHUBATh MPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMEHSATh Pa3IUYHBIE METOJbI M 3alpPOChl MPH TMOUCKE M O0TOOpe MHQPOPMAIUA U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUST YI€OHBIX M TTO3HABATEIBHBIX 3a7a4 OMPEACIEHHOTO TUIIA, TPUOOPETECHUE OTBITA
B 00JIaCTM HCIOJB30BaHUA HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIAJICHUE KYJIbTYpOHl aKTHBHOTO
WCIIOJIB30BaHUs PA3JMYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAaIbHYIO (OpMYy TpeACTaBICHUS



uHGOpPMAIlMU U WUTIOCTPUPOBATH pelllaeMble 3a7aur HECIOXKHBIMU CXEMaMH, THarpaMMaMi, JpyruMu popmamu rpaduku
U UX KOMOUHAIUSIMHU;

YMEHHE UCIOJB30BaTh U aHAIM3UPOBATH B MpOIIECCe YUEOHOM U MCCIEA0BATEIbCKON ACITEIFHOCTH HHPOPMAIHIO O
BJIMSTHUM NTPOMBIIIJIEHHOCTH, CEJILCKOT0 X03MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaoIel IPUPOIHOMN Cpebl.

KoMMyHnKaTHBHBIC YHHBepPcaJIbHbIe YueOHbIe 1eHCTBHUSA:

yYMEHHs 3a7aBaTh BOMPOCHI (B X0/1€ Iuanora u (W) JUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOi TeMbI, (POPMYITHPOBATH
CBOM NPEIJIOKEHHSI OTHOCUTENIBHO BBINIOJIHEHUS MTPEIJIOKEHHOM 3a1a4u;

YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATEIBHON EATEIBHOCTH B YCTHBIX U IMCBMEHHBIX TEKCTAX;
JieN1aTh TPE3EHTALNI0 PE3yJbTaTOB BBIIIOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OMmbITa, Ja0OpPaTOpHOMN
paboThI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHUSI Y4YEOHOro COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM I103HABATEIIbBHOM M HCCIEN0BATEIbCKOU
JEATEIIbHOCTH TIPU PEIICHUM BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS MO3UIIMM
(oOcyxneHus, 0OMEH MHEHUSIMHU, «MO3IOBbIE IITYPMbD», KOOPJAUHALIMSI COBMECTHBIX JEUCTBUMN, ONpEAEIEHUE KPUTEPUEB
10 OIICHKE Ka4eCcTBa BBIIIOJHEHHOU padOThI U IpYyTHeE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENsATh LEIU AEATENbHOCTH, MJIAHUPOBAaTh, OCYIIECTBISITh, KOHTPOJIUPOBATh U MpU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpATh Haubosee 3pGEeKTUBHBIE CIOCOOBI pELICHUs YYEOHBIX U
NIO3HABATEJIBHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTaBIIATh WM KOPPEKTHPOBATh NPEIJIOKEHHBIA QJITOPUTM ACHCTBUN IPH
BBITMIOJIHEHUH 3a/1aHUM ¢ YYETOM IMOJIyUYEHHUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAaX U peakLUsiX, OEHUBATh
COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEJIU, YMEHHE UCIO0JIb30BaTh W AaHAIMU3UPOBATH KOHTEKCTHI,
npeajiaraeMbie B YCIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pE3yJIbTaTOB IO OCBOEHUIO O003aTENBHOIO COAEPIKAHMS, YCTAaHOBJIEHHOTO JaHHOM
dbenepanbHOl pabodeil MPOrpaMMoid, BBIJEISIOT: OCBOSCHHBIC OOYYaIOIMIMMKCS HAy4YHBIC 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUM, crieliMPpUIecKue JIJIsl MPEAMETHOM 00JacTh «XUMUs», BUIbI AESTEIBHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0
MHTEpHpETalnu, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YY€OHbBIX U HOBBIX CUTYaIUsX.



K koHIty 00y4yeHus B 8 kiacce npeMeTHbIE pe3ybTaThl Ha 6230BOM YPOBHE JOJIKHBI OTpakaTh cHOPMHUPOBAHHOCTH
y 00y4aromuxcs yMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TTOHSITUNA: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT, TPOCTOE BEIIECTRO,
CIIO)KHO€ BEIIEeCTBO, CMECh (OJHOpOAHAs ¥ HEOJHOPOJAHAs), BaJEHTHOCTh, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAsl Macca, MaccoBas J0Jsl XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPUIATEILHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peakius, KilacCUPUKAIMS peaKkuid: peakluu COCIUHEHUS, PEaKIUu pPas3JIoKEHUs,
peakiMy 3aMelleHHs], peakliui OOMEHa, dK30- M JHIAOTEPMUUYECKUE PEAKIMHU, TEIUIOBOM 3(deKT peakiuu, s1po
aToMa, PJICKTPOHHBIN CJIOW aTromMa, aTOMHAas OpOUTallb, PAINYC aTOMa, XUMUYECKAsl CBSI3b, MOJISPHAS U HETIOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHWUOH, PAacTBOpP, MaccoBas JOJs BellecTBa (MpPOIEHTHAs
KOHLIEHTpAaIMs) B pacTBOPE;

WUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATUUW M MPUMEHSTh STU TOHSATUS TPU OMUCAHUU
BEILIECTB U UX NPEBPAIICHUN;

UCITIOJIb30BATh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OpMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKITUH;
OMPENEATh BAJCHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHMSX, CTEIECHb OKHUCJIEHHUS DJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, TPUHAICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIAaCCy COCIMHEHUH 1o (opMmysiaMm, BUJ
XUMHUYECKOM CBSA3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCITUHCHUSX;

packpsiBath cMbIcH [leprnoanueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE MIEPUOIAYECKOMN
3aBUCHUMOCTH CBOMCTB XHUMHYECKMX 3JJIEMEHTOB OT HX IMO0J0KeHusi B Ilepuoamdeckold cucTeMe, 3aKOHOB
COXPaHEHHS MaCChl BEILIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUSI, 3aKOHa ABOTaIpo;
OMUCHIBATh U XapaKTepHu30BaTh TabIuuHyto Gpopmy [leproanyueckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB: pa3inyaTh
MOHATHS «TJaBHas noArpymnmna (A-rpynmna)» u «mobounas noarpynma (b-rpymma)», Maneie u G0JbIINE TIEPUOIBI,
COOTHOCHUTH 0003HAUYEHUSI, KOTOphIe nMetoTcs B Tabnuie «[lepuoanueckas cuctema xumudeckux snemeHnTos J[. 1.
MeHieneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa,
00111e€ YMCIIO DJIEKTPOHOB U PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHUE peakiuu (Mo YHUCIy U
COCTaBY YYaCTBYIOLIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB, IOATBEPKIAs
OMMCaHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT MX KAYECTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTECKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHbBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XUMHUYECKOTO
3JIEMEHTa 1Mo (GopMyJie COeTUHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN PEaKIny;

MPUMEHSTh OCHOBHBIE OIEpAlMU MBICIUTEILHON JEATEeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, KJIacCU(UKAIMIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBA3€H — Il U3Y4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METOJbl TMO3HaHUS — HaOJ0/IeHUe, H3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pPeabHbIN U MBICIICHHBIN);

CJIEIOBATh MpaBUiIaM MOJb30BAHMS XMMUYECKOW MOCYJ0M U Ja00OpaTOPHBIM O00OpPYAOBAHUEM, & TAKXKE MpaBUIIaM
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB TIO TOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOIOPOJA M KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKHE
HKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C TOMOIIbI0 HMHIUKATOPOB (JaKMYyC,
(beHondTanenH, METUIOPaHK U IPYyTHUeE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmorera [JOK
- p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XAMHYECKHX DJIEMEHTOB. IToHsaTHE O bubmorexa HOK
’ https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52¢c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbnmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

94
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
95 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTEM&TI/BZP us 3HaHI/II>'IHl / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHne aroma. XuMUYecKasi CBSI3b» bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 4
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHast XUMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P ?l bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edso00.ru/00ad9ch2
«CtpoeHre aroma. XUMUYECKas CBS3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0Js XHMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKALMAg  peaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peaknud OoOMeHa, JK30- U
SHAOTEPMUYECKUE PEaKIHUU, TerioBoi 3G (HEeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs ) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA H

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

1.4

1.5

1.6

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA q)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HMs, 3aKOHA
ABoraapo

ONpEAeNsiTh BaJ€HTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COCIMHEHUAX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3(dekTy)

1.7

1.8

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIIPHYIHO MacCChbl

BE€IICCTB

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (opmylie




COEIMHEHMS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (pEealbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

2.4

2.5

2.6

pacCKpeiBaTb CMBICII OCHOBHBIX XHMMHYCCKHX TTOHSATHH: OKCHuI,

KHCJI0Ta, OCHOBaHUEC, COJIb

OnmpeACIIATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COeMHEHUH 1o Gopmynam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs ONMCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHue)

2.7

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

ITo Teme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

PacKphIBaTh CMBIC] OCHOBHBIX XMMHYECKHUX MOHATHI: A1po aToma,
JJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOMTaldb, pajnyc aToMa,
XMUMUYECKas CBsA3b, MOJSIPHAs W HEMOJIApHas KOBAJIECHTHAasl CBS3b,

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHWOH,




CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepu30BaTh TaOimuHyto Gopmy Ilepuonndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAs
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJIMYECKON 3aBUCUMOCTUA CBOWCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TnoJokeHuss B Ilepuoamueckoit

CHCTEMCE

3.5

3.6

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  J.M.
MenjeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsi s1pa, ofllee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

OIIpCaAcCIsATb BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 IlepBoHavyabHBIE XUMUYECKUE TTOHATHUS
IIpenmer xumuu. Poiap XUMHUM B KU3HU 4Ye€IOBEKa. XHMHUS B CHCTEME HayK.
1.1 Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSTHUE
BEILIECTB
19 [TonsiTHe 0 MeTogax mo3HaHus B XuMuH. Yncteie BeniecTBa U cMecu. CrocoOsl
' paszeneHus cMecein
13 ATOMBI W MOJEKYIbl. XUMHUYECKHE dJeMEHTHl. CHUMBOJBI XUMHUYECKHX
' sneMeHTOB. [IpocThie U COKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE
1.4 Xumuyeckas popmysna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH




IIOCTOSAHCTBA cocTaBa BCIICCTB. OTtHOCHUTENIbHAS aTOMHas Mmacca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas 701 XMMHAYECKOT0 3JIeMESHTa

B COCIMHCHNU

1.5

KonuuectBo BemectBa. Moisib. MosispHas macca. B3anmocBs3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo dopmynam

XUMHNYCCKUX COG,Z[I/IHCHI/Iﬁ

1.6

DusnyecKkue U XUMUYECKUE SBICHMs. XHMUYECKas PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHus. Knaccupukanus

XUMHUYECKHUX PEaKIUii (COeTUHEHMs, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON TIOCYI0M1, C TIPaBUIIaMHU
pabotel B maboparopum ¥ TpuéMaMud OOpamieHWs ¢ J1ab0paTOpPHBIM
000OpyJIOBaHUEM, HU3YYCHUE W OINUCaHHe (UINYECKUX CBOKMCTB 00pa3ioB
HEOPraHMYECKUX BEHIECTB, HaOmojeHne (u3ndecknx (IJIaBIeHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KMIICHUE W KOHJCHCAIIUS BOJbI) U
XUMHYECKHX  (TOpEeHHe CBEYM, NPOKAIMBAHWE METHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJia C KHCJIOTOW) SIBJICHUH, HAONIOJEHUE M ONHCAHUE
NPU3HAKOB MNPOTEKaHMS XMUMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOJIEHCTBUE Kele3a C PaCTBOPOM
conu meu(ll), u3yuenue cnocob6oB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,
bunpTpOBaHUE, BBITAPUBAHME, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OUMCTKHU MTOBaPEHHOM coyn, HAOMIOIEHUE U ONIMCAHKUE PE3YIbTAaTOB MPOBEICHUS
OTBITA, WILTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MoJelnei

MOJIEKYJ (IIapOCTEPHKHEBBIX )

2.1

2.2

2.3

Baxwuelime npeacTaBUTeIn HEOPraHUUECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3znmyxa. Kuciopom — aneMeHT W mpocToe
BemecTBo. HaxoxkieHue Kuciopoja B NMpHUpoOJE, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxkcuabl. Ilpumenenue kuciaopona. CrocoOsbl
NOJYYEeHUs] KHUCIOopoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor
Kkucaopoja B mpupojie. O30H — ajuioTpornHas MoaupuKaus KUCIopoa
TeroBoit 3 pekT XUMUIECKON peakiuu, TEPMOXUMHUYECKHE YPaBHEHHUSI, K30~
Y DHIOTEPMUYECKUE PEaKUK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIlieHrne 030HOBOTO CIIOs

Bonopon — snemeHT 1 mpoctoe BemiecTBo. HaxoxneHue Boaopoia B HpUpOIE,

(I)I/I3I/IHCCKI/IC N XUMHUYCCKHC CBOﬁCTBa, MMPUMCHCHUC, CIIOCOOBI MOJYYCHUA.




Kuciote! u comm

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

®dusznyeckue CcBoWcTBAa BOAbl. Boma kak pactBopuTeiab. PacTBOpSIL.
Haceplmiennpie 1 HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [1ons  BemiecTBa B pacTBope. XHUMHUYECKHME CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie UM B KHU3HU 4deloBeka. Kpyroropor
BOABI B TMpuUpoOJE. 3arps3HeHHe MNpUPOAHbIX BoA. OxpaHa H OYHMCTKA
MPUPOIHBIX BOJI

Knaccupukanus nHeopranmueckux coeaumHeHuid. Oxcuapl. Kitaccudpukanus
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusznueckne M XUMHUYECKUE

CBOMCTBaA OKCHIOB. HonyquHe OKCH OB

2.7

2.8

2.9

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBaHuid. @u3ndeckue U XUMHUYECKUE CBOWMCTBA

ocHoBaHui. [lorydenne ocHoOBaHMI

Kucnorsl. Knaccugukanus xucinor. Homenkiarypa kucinor. dusnueckue u
XHMHUYECKHE CBOMCTBAa KHUCJIOT. Pan aktuBHoctu MeraimnoB H.H. bekerosa.
[Tonyuenune kucior

Comu. Homenknartypa coseil. @usznueckre M XUMHUYECKHE CBOWMCTBA COJIEH.

ITony4yenue coiuen

2.10

I'eneTnueckas CBA3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX CO€OUHEHUI
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XVWMHUYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHCIIOpOJla B BO3/yXe, IOJIyueHUE, coOMpaHue, pacro3HaBaHUE U U3YyUEHUE
CBOWCTB KHCJIOPO/a, HAOII0A€HNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus: TopeHus (moxkapa), 03HaKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHHe, coOupaHue,
pacrio3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bojiopoza ¢ okcunoMm Meau(ll) (Bo3MoXKHO HCTIONB30BaHUE BUICOMATEPHAIIOB),
HaOmo/ieHue o0pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEA0BaHUE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBUE BOJBI C MeETaIaMH (HaTpUeM U KaJbIHEM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIpPENEICHHE PaCTBOPOB
KACIOT M IIeJoYeil C IOMOIIbI0O MHJUKATOPOB, MCCIEJOBaHUE OOpaslioB

HCOPTaHNMYCCKUX BCHICCTB Pa3JIMYHBIX KJIAaCCOB, Ha6J'IIO)IeHI/Ie HU3MCHCHHUA




3.1

OKpacKM MHIUKATOPOB B pacTBOpax KHCIOT U IIeJoued, H3ydeHHe
B3aumojieiicTBusi okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPAaCTBOPUMBIX OCHOBaHHH,
BBITECHEHHUE OJHOIO0 MeTaula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
SKCIIEPUMEHTANIBHBIX 33/a4 1Mo TeMe «BakHelne Kiacchl HEOPraHUYECKUX

COEIUHEHUI»

[Iepnonnueckuit 3akoH u [lepuoanydeckas cuCTeMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBble MOMBITKM KJIACCHU(PUKAMKM XUMHUYECKUX dJieMeHTOB. [loHatue o
Ipynnax CXOJIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT amQoTepHbIC

OKCHAbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. [lepronuueckas cucteMa XuMHU4YeCcKux ssemeHToB J1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPHOIHAS bopmbl
[lepuonuueckoit cuctemMbl xuMuueckux oanemeHtoB [[.M. Menneneena.
[Iepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

Crpoenue atoMoB. CocraB aTOMHbIX sifep. M3otomnbl. Onexrponbsl. CtpoeHue
JJIEKTPOHHBIX 000JOYeK aTroMoB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepnoanueckoit cucremsl (.M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO

3JIEMEHTA 110 €ro MonoxeHuto B [lepuonuueckoi cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB MO TpyHInamM H TEpUoaaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHs Hayku W mpakTuku. .M. MenneneeB — y4€HbIN U

T'paXXJ1aHUH

3.5

3.6

Xumuyeckass cBs3b. KoBaneHTHass (TONsipHAssT ¥ HEMOJSpHAas) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3J1€EMEHTOB. MIOHHAas CBS3b
Crenenb okucieHus. OKUCIUTETHOBOCCTAHOBUTENIbHBIE peakiuu. [Ipouecch

OKHUCJICHUS B BOCCTaHOBIICHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XHUMUYECKUMN OKCIICPUMCHT: H3YYCHUC o6pa3u03 BCIICCTB MCTAJIJIOB H
HEMCTAJJIOB, BSaHMO)IefICTBPIe THAPOKCHA IHUWHKAa C pacTBOpaMH KHCIOT U
meﬂoqeﬁ, MMPOBCACHUC ONBITOB, WIJIFOCTPUPYIOIIUX MPUMEPbI OKUCIIUTCIILHO-

BOCCTAHOBUTENIBHBIX PEaKIUil (TOpEeHUE, peaKklluu pa3ioKeHUs, COSTUHEHHS])




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koxa
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

1.2

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHWE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPaKTHUYECKON
JeSTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC OKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaIbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIETro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIINE XUMHUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMM Pa3JIOKEHMs, pEeaKuu
3aMellIeHus, peakuy oOMeHa, TeIuioBod 3¢ QeKT peakluu, dK30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO

3JICMCHTA B COCIMHCHNH, MAaCcCOBas AOJIA U MPOLCHTHAA KOHICHTPAIA




2.2

2.3

BEIIECTBA B pacCTBOPE, PO aTOMa, JIEKTPOHHBIH CIIOW aTOMa, aTOMHast
opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METANIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAas, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALIMS, PpEaKUWd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTQHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHMsI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TeopUu XAMUH: aTOMHO-MOJIEKYJIIpHAas TEOPHsL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnagenue ocHoBamMu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrias,, mpupoAHOTo Trasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OEIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe MTPOrHO3UPOBATh BIMSHUE BEIECTB

N XUMHUYCCKUX IMPOLCCCOB HA OpPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

MIPUPOJIHYIO Cpey

3.2

3.3

3.4

YMEHME HMHTEIPUPOBATh XMMHYECKHE 3HAHMSI CO 3HAHUSMHU JPYTUX
y4eOHBIX PEIMETOB

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMM WH(OpMaLUu
N0 XUMHM (Hay4dHas M HAy4yHO-TIOMYJSpHAas JHUTeparypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OILIEHWBAaTh WH(GOPMAIMIO O BEIIECTBAX, HX
NPEBpalCHUSIX M IPAKTHUYECKOM INPUMEHEHMH M yMEHHE

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-103HaBaTEeIbHbIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOTO




A3bIKa XMMUU JJI1 COCTaBlieHUS (OpMyNl HEOpraHMYECKHX BEIIECTB,
YpaBHEHUM  XUMHUYECKUX  pPEaKLMUi; OCHOBAMM  XHUMHUYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOIN)

VYMenne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHOI[PI‘lGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB IO HIHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (panyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx TNEpPUOJAX H  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenne kinaccuuuupoBarh:

7.1 XUMHYECKHE DJICMCHTEI

7.2 HEOpraHUYECKUE BElleCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh W CTENCHb OKUCJICHUS XWMHUYCCKUX DIJIEMEHTOB, 3apsijI

' HOHA

8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B

' COCIUHEHMSIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUYECKHUEe CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHI, a3oT, Qocdop, cepa, XJIop, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI

9.9 metaioB |-lIA rpynm, amromunus, menu (l), nunka, xeneza (Il u

I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, azoTucras, a3zoTHas,

dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH )




MPOrHO3UPOBaTh W  XapaKTepu30BaTh CBOICTBAa  BEIIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B

%3 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCThH MPOTEKAHUSI XUMHUYECKHUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHue cocTaBsTh MOJICKYJISIPHBIC ¥ HOHHBIC YPAaBHEHHS PEAKIIHiA, B
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 [0 YypaBHEHHUSM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy pEearceHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHUe CchOopMyIHpoBaTh MpoOieMy U
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0¥ 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH TTOBEICHUS B LEsIX cOepeskeHus
123 3JI0pOBbSl U OKPYXKAIOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa J>KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 U3YyYeHHE U ONHucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE




13.2

13.3

13.4

¢  (usnueckuMM M XMUMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKLnui
U3ydeHHe crioco0O0B pa3AeiIcHus cMece

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u
M3Y4YEHHE €r0 CBOMCTB; IIOJIy4YEHHE aMMHUaKa U U3yYEHUE €r0 CBOMCTB
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BeLIeCTBa
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IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

13.7

WCCIICZIOBAHME M  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOAEWUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUN;
BBITECHEHHE OJIHOTO MeTajlyla JApyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM ALY, «BakHelmmme HEMETaIbI U HUX COCOAUHCHUA,

«Baxkneiie MeTalIbl M1 UX COSIANHECHU

13.8

14

141

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusi, KaibIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA
Ywmenue:

NpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
SABJICHUSAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMHA B MaKpO- 1 MUKPOMUPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB







INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, SJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerauioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XxuMHYeCcKue CBOMCTBA cpenHux conet. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKHUX 3JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHSI M BOCCTAHOBJICHMA.  ODJIEKTPOHHBIA  OajlaHC
OKHCJIMTEIbHOBOCCTAHOBUTEILHON PEaKLUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMomb IIpu XUMHUYCCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHur OKOJOTHYECKUX TMpoOjeM. YCuieHHe mapHUKOBOro dddekra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH UX coeAuHeHuil. [ToHaTHe 0 KOppo3uH METaIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIe TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€¢ U31aHMe,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



