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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o0111ero oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM IMPENoJIaBaHusl y4eOHOro
npenMera «XuUMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma o xumMuu Aa€T MPEACTABICHHE O LENSAX, OOLIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
MpeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, ONPEAENSIeT KOJIMYECTBEHHbIC U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcsi, ONpeNeNseT BO3MOXKHOCTA MpeaMeTa JJIst
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbLHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yipTaTaM OOydYeHUs XMMHUHM Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON AESATENIBHOCTH OOYyYarolEerocs Io
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUE XUMUM CIIYKUT OCHOBOM s (hOPMUPOBAHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT HopMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAICHUIX
SHEPruu U 00 SBOJIIOIIUU BEIIECTB B MPHUPOJIE, O MYTIX PEIICHUS TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M 3KOJOTMYECKON O€30MacHOCTH, TPOOIJIEM 3PABOOXPAHEHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alii  BO3MOXXHOCTEH JUIsl  CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOy4Jaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4EeOHOW 1eATEebHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEI0BATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM )XKM3HU, TaK U B MPOGECCUOHAIBHOM JIESITEIHLHOCTH;



3HAKOMUT CO CNEeUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI
LEJOCTHOTO B3MIsiAa HA €OUHCTBO MNPHUPOALI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
00yyJarommxcs;

croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TPUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHble HaMpaBiIeHHUs B OOYYEHHH XUMHHU 00€CTIEUHBAIOTCS CTIeU(PHUKON
CO/epKaHUsl y4eOHOro TMpeaMeTa, KOTOPBIM SBISETCS IMEeAaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHEM 0a30BOM HAYKH XMMHUH Ha ONPEICIEHHOM JTare
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIer0o 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH,
OCHOB HEOPTraHWYECKON XMMHH U HEKOTOPBIX OTACIIbHBIX 3HAUYUMBIX MOHSATUN
OpraHUYECKON XUMUH.

CtpykTypa conepskaHusi IpOrpaMMbl 10 XUMUU c(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxojJa K €€ uzyueHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMbl TMOHSITHH O
XUMu4eckoil peakiuu. O0€ STH CUCTEMBI CTPYKTYPHO OpPraHHU30BaHbl IO
IPUHLHUITY TOCIEA0OBATEIBHOTO Pa3BUTUS 3HAHWKA HA OCHOBE TEOPETUUYECKHUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHWS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TIOCJIEAOBATEILHO OT
OIHOTO ypOBHS K JPYroMy, BBINONHSAA (PYHKIUU OOBSCHEHUS W
MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUSI U BO3MOXXHOCTEH MPaKTUYECKOTO
MPUMEHEHHUS U TIOJTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMmbl MO XHUMHU CIOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHKE €€ CUCTEMHOM MPUPO/IbI, IIEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM I03HaHus B Hayke. M3ydeHrne XUMuu NpoUucXoauT ¢ MPUBJICYECHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4eOHBIX MpeameToB: «OKpyKarolmuid MHPY,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.



IIpy wu3ydyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  €CTECTBO3HAHMA,
MPAKTUYECKON JEATeTbHOCTH YEJIOBeKAa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHUX 3HAHUNW — BaKHEUIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMpPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS IpU
M3YYCHUH BEIIECTB M XUMHUYECKHX peakiuii, B (popMHpOBaHHUH U Pa3BUTUU
MO3HABATENBHBIX YMEHHUM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON WU
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUil 0OE€30MacHOro
oOpallleHus C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BaXHOE 3HAYEHHUE MMPUOOPENTN TaKUe eI, KakK:

— (opMUpPOBaHUE HMHTEJUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHOOIICHHE
00y4aromuxcsi K CaMOCTOSITEIbHON MO3HABATEIHHON JAEATEIbHOCTH, HAYIHBIM
METOJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  ol0ecnieyeHWe  YCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OOy4JarolmMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIMI), WMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJE€ YMEHHH OOBSICHATh W OIICHWBATH SIBIICHUS
OKPY>KaoIIero MHpa, UCTIONB3YSl 3HAHUS U OIIBIT, MOTYYCHHBIC TTPH H3yUYECHUHU
XUMHH, TPUMEHSATh UX IpPU pEUIeHHH MNpoOJieM B TOBCEIHEBHOM >KU3HH U
TPYAOBOM JEATEIBHOCTH;

— (¢opMupoBaHHe Yy OOy4aroUUMXcs TyMAaHUCTUYECKUX OTHOILIEHHH,
MOHWMAHUS [EHHOCTH XHMHYECKUX 3HAHUHM 711 BBIPAOOTKH IKOJIOTUYECKU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAIMHM K O0YUYEHHIO, CIOCOOHOCTENH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOCHHS OOIIEYeTIOBEUECKUX I[IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpodmiiss ©  HampaBIeHHOCTH
JanbHeHIero o0y4ueHus.



OO6miee yuca0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 dacoB: B 8 kilacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemiecTBa. PuU3MuecKre CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE
BemecTB. [loHsTHE 0 MEeTOAAaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCcTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsh aTOMHAas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBast 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzaumocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB. XHMHUYECKUE YpaBHEHWS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUs, Pa3I0KEeHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0#, MpaBuiiaMu paboThl B JIaOOpaTOpHH
u npuéMmamMu oOpallleHus ¢ J1abopaTOpHBIM OOOPYIOBAHUEM, HU3YUYEHHUE H
omucaHue (PU3NYECKUX CBOWCTB O0Opa3IlOB HEOPraHWYECKHX BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JIbJIa, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MpOKaJMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
SABJICHUM, HAOJIOJICHWE ¥ ONHCAaHUE MPU3HAKOB TMPOTEKAHUS XWMHUYECKHX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue rugapokcuaa meau (1) nmpu HarpeBanuu, B3auMoOICHCTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzydenune cnocoOoB pazaesieHus: CMeceil: ¢
MOMOIIIBI0O  MarHuTa,  (UIBTPOBAHHUE,  BBIMApPUBAHUE,  JUCTHLISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPECHHOW CONM, HAOIIOJEHUE U
ONMUCAaHHUE PE3YJbTATOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MaCChl, CO3/TaHUE MOJIeNIel MOJIEKYJI (IIapOCTEePKHEBBIX ).

Ba:xHeiinue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopon — a3neMeHT U mpocToe
BeliecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nyeckue U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIy4eHHUs] KHUCIOpoAa B JIA0OpAaTOpHM M MPOMBILUIEHHOCTU. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCWJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIOSL.

Bopopon — smemeHT m mpocrtoe BemiecTBo. Haxoxaenue Bogopona B
npupoae, ¢GU3MUECKMEe U XUMUYECKHUE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
noxyyeHus. Kucnotsl u conm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOMCTBAa BOJbl. Boma kak pactBoputens. PacTBOpEIL
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas noss  BemecTBa B pacTBOpe. XMMHUYECKHME CBOWCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE U B KU3HU ueloBeka. KpyroBopor
BOJIbI B IPUPOJIE. 3arpsI3HEHUE NPUPOIHBIX BOA. OXpaHa M OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHbBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecoseoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucnor. @uznueckue
U XUMHYECKHE CBOMCTBAa KMCIOT. Psim aktuBHOcTH MeTauioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatypa comeil. Pu3nyueckde U XUMHUYECKHUE CBOMCTBA
conei. [lomyuenue comei.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuyeckuii IKCnRepuMeHm

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpOJa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI M TpPEKpalleHus TopeHus (Mmoxkapa), O3HAKOMJIEHHE C
oOpa3llaMl OKCHUZOB M OIMCAHHWE HX CBOWCTB, INOJyd€HHE, COOMpaHHE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOACHCTBHE



Bosiopoja ¢ okcuaom Meau (I1) (Bo3MOkKHO MCIIOIB30BaHUE BUACOMATEPUATIOR),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOCHHOCTE pacTBOPEHHUSI BEIIECTB C PaA3JIMYHOM PACTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3lloB
HEOPTaHWYECKUX BEIIECTB PA3JMYHBIX KJIACCOB, HAONIOACHUE W3MCHCHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumojiericTBusl okcuga meau (ll) ¢ pactBopomM cepHOM KHUCIOTBHI, KUCIOT C
MeTaJlJIaMHU, PEAKUNA HEUTpaAIU3aLHH, [TOJTYyUYEHHE HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJIHOTO METa/ula JpPyrMM M3 pPacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COCTUHEHUI».

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBSI3b.
OKucINTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
rpyImax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCH/JIbI ¥l THIPOKCHIBI.

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JJIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
NEpUO/a U TPYMIIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBhIX 20 XUMUUECKUX IJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHur B [lepuoanyeckont cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Tponecchl okuciieHnst 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT M ILIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiu pas3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemnmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4yHbI (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@uznuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOMNBI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUM 3apsj, BELIECTBO,
TENO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, ras, (U3NUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaibl, TOPHbIE IOPOJBI,
II0JIE3HBIE NCKOIIaeMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalvs, KalblUHUs U HX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIUINYECKON PEIETKA
1 BUJa XUMHUYECKOU CBA3U.

Knaccudpukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakiHid MO pa3IudyHbIM MpU3HAKaM (10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeakUHH, TEPMOXUMHUUYECKUE YPABHEHHUS.



[Tonsitue o ckopocTn XuMUYecKoM peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIOINIME HAa CKOPOCTh XMMHYECKOW pEakUuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ SJIEKTPOJUTUYECKOM  TUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERJEKTPOIUThl. KaThoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOU CBsi3U. CteneHpb nuccounanuu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE W COKpalléHHbIE MOHHBIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJENSAMHU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), HUCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
AJIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, Ipolecca IUCCOLMAIUU KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3JIokKEeHuUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEIIECTB C IMOMOUIbIO KAUYECTBEHHBIX PEAKIMH HAa HOHBI,
pELIEHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U MX coeinHEeHUA

OO6mass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMOJEeHCTBHE C MeTaJlJlaMH, HEMETalllaMM, IIeiIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucaoTa, XMMHYECKUE CBOMCTBA, MOJyYeHUE, MpUMEHEHNE. JleicTBHE
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWlIne XJIOpUIbl U UX
HaxO0K/J€HUE B IPUPOJIE.



O6mass  xapaktepuctuka djaeMeHToB  VIA-rpynmel.  OcoOGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBA TPOCTBIX BEHIECTB — KHCIOpOAa M  CEpbl. AJUIOTPOMHbBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMHUYECKHE CBOWcTBa (00IIME Kak TMPEACTaBUTENs Kilacca KHUCIOT U
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a moiy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEpHOM KHUCIJIOTHI, KAUeCTBEHHAsl peakuus Ha cyib(ar-uoH. HaxoxaeHnue cepbl
U €€ COeUHEHUN B MpHUpoAe. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl
COCTMHEHUSIMH CEePbI (KUCIOTHBIC MOXKIH, 3arpsS3HEHHE BO3/yXa M BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

O6mas xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHHS. A30T, paclpoCTpaHEHHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AmMMuak, ero pu3nUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHNE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KadectBeHHast peakisi Ha UOHBI aMMOHUA. A30THasi KUCJIOTa, €€ MOJy4eHuUe,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEeCTAaBUTENs Kiacca
KHCIIOT W crnenuduueckue). Vcmonp3oBaHe HUTPATOB U COJEH aMMOHHUS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUi. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
CpeIbl COCMHEHUSIMH a30Ta (KUCIOTHBIC TOXK]IH, 3arpsi3HEHUE BO3yXa, TOUBHI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkucnora,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KauyeCTBE MUHEPATbHBIX YI0OpEHUH.

O6mrass  xapaktepuctuka odnemMeHToB |IVA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCIEHUS. YTJIEPOJ, aUIOTPOIHBIC
MOJIU(PUKALIUUA, PACTIPOCTPAHCHHE B TPHUPOJAE, (PHU3MYECKUEe U XHUMUUYECKHE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepona B mpupojae. OKCUIbI yIiiepoa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTHUYECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runore3a rm00ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addext. YronapHas kuciotra U €€ coiu, uX (GU3HYECKHE U XUMHUYECKHUE
CBOWCTBa, TMOJy4YeHHEe W MpuUMeHeHune. KadecTBeHHass peakmusi Ha KapOOHAT-
HoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIICTBE.



[lepBoHavyasibHble TOHATHS OO0 OpPraHUYECKUX BEIIeCTBaX Kak o
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, 3TWUJICH, alleTUJICH, 3TAHOJ, TIUIEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBINA Ta3, HEPTh), TPOIYKTHI UX TIepepadoTKu (OCH3MH), UX POJb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oenikax, yrieBojax — M UX POJM B KU3HU 4eloBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuje kpeMuus (1V) u kpemuueBoit kucinore. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, B IPOMBIILIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3yuyeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJI0/ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPAKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUAOB (TajJOTreHUIOB),
O3HaKOMJICHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), HAONIOJACHUE Mpolecca OOyrJIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHONW CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e&
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 0Opa3LamMu
a30THBIX U PocHOpPHBIX yIOOpPEHUH, MoJiydyeHue, cCoOnupanue, pacro3HaBaHUe U
U3YYEHHUE CBOMCTB aMMHUaKa, IMPOBEJICHUE KAYECTBEHHBIX pEaKkluid Ha HOH
aMmMoHuST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHHS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIJIOTHI C MENIbIO (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENIEeH KPUCTALTMYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
NPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, PAClO3HAaBaHWE U HM3yYyeHUE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEJACHUE KAYECTBEHHBIX peakuuid Ha KapOOHAaT U
CUJIMKAT-UOHBl M U3YYEHHE MPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUIbI U UX COCTUHEHUSD.



MeTaJsibl 1 X COeIMHEHHUS

OO0mast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHHUH UX MOJIOKEeHHs B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKasd KPUCTAJUIMYECKAs PEUIETKA. DIICKTPOXUMUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crnocoOsl moMy4yeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaJUIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBILUIEHHOCTH.

[lenounpie  MeTamwibl: nosnoxkeHue B llepuogumueckoil  cucreme
xuMuueckux anemeHToB /. . MenzaeneeBa, cTpoeHnE UX aTOMOB, HAXOK/ICHHE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCUAbl M THUAPOKCUILI HATpusi U Kanus. [IpuMeHeHHe IeTOYHBIX
METAJIJIOB U UX COCITMHEHUMN.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Iepuonnueckoint cucreMe xumudeckux odnemeHTtoB JI. M. Menneneesa,
CTPOEHHE UX aTOMOB, HaXOXJaeHHe B mnpupoae. dusmyeckne M XUMHUYECKHE
CBOMCTBAa MarHus W Kanblius. BakHeWIne CoOeIUHEHUS Kajablusi (OKCHI,
TUIPOKCH, coH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHHUSL.

AmomuHuii: nosoxeHue B llepuonnueckoil cuctemMe XHMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B IPHUPOJE.
duznyeckue W XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOWMCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYECKUe cBoicTBa xene3a. OKcuabl, THApOKCcHabl U conu kenesa (l1) u
xenesa (11l), ux cocras, cBoMCTBA U MOTyUEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMu METa/VIOB U CIUIABOB, UX (DU3NYECKUMU
CBOWCTBAaMHU, HW3YyYECHHE pE3yJbTaTOB KOPPO3UH METALUIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), OCOOEHHOCTEW B3aMMOJCUCTBUSL OKCHIA
KalblUg U HATpUsl C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUECOMATEPUAIIOB),
HCCIIEIOBAHKUE CBOMCTB KECTKOM BOABI, ITPOLIECCA TOPEHMSI JKelle3a B KHCIOPOJE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIUM Ha MOHBI: MarHus, KaJIbIUs, aTFOMUHUS, IIMHKA, KeJle3a
(1) u xenesa (IlI), memu (ll), HaOnromeHWe W oOmMKMCAHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kadusd M Kajlblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOMCTB



TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA IIMHKA, PEUICHUE IKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U UX COCTUHEHUSD.

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa 1 Marepranbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKpYKaroUlel cpenbl (IpeaenbHas 10mycTuMas
KOHIleHTparusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTEpHaNIOB (CTEKIIO, CIIJIABbl METAJNIOB, TOJIMMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXnpeaIMETHBIX CBS3€W NMPU M3YYEHUM XMMHMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHATHS: HAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJEIb, SBICHUE, NMAapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (QPU3UYECKHE BEJIMYMHBI, €IUHUILIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAeMbI€, TOIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOy4YeHHUS XMMHUU B €IMHCTBE YYEOHOU U
BOCIIUTATENBHON  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
MPUHATHIMU B OOLIECTBE MPaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MpolLeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITMAIN3ANN 00YJarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTAUUWA H
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MMOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 OO0IIECTBAa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
nHpopmariued O TEpPeOBbIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOU W
OTEUECTBEHHOW XUMHUHU, 3aHMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMIX 00
yCTpOMCTBE MUpa U OOLIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B  KOJUJIGKTUBE, KOMMYHHKAaTHUBHONW  KOMIIETCHTHOCTH B
OOILECTBEHHO TMOJE3HOM, y4eOHOMCCIEeN0BATENbCKOW, TBOPUYECKON U JPYTrUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTU K pa3HOOOPa3HOI COBMECTHOM eATEIbHOCTH
IIPY BBITIOJIHEHWW YY€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIOJTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4eOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aWMMONOMOIIM B  Mpolecce ATOM  y4eOHOM
NEATEIBbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW U COCTaBIIAIOIINE
OCHOBY JIsl TOHMMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOIbI, B3AMMOCBS3SIX 4YeJOBEKa C
IPUPOTHOMN CPENION, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;



NIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOAWMble IJisi OOBSICHEHUS HaOII0IaeMbIX IIPOLIECCOB H
SBJICHUH, MO3HABATEIbHON, MH()OPMAIIMOHHOW U YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJI€ HaBBIKOB CaMOCTOSITENIbHOW pabOThl C YYEOHBIMU TEKCTaMHU,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K caMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HANPaBICHHOCTH U YPOBHS OOyUYCHHS B
JIaJIbHCUIILIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0POBBI 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUSI aJKOroJisi, HAPKOTHUKOB,
KypeHHsi), HEOOXOJUMOCTH COONIOJCHUS TpaBui  O€30MaCHOCTH  TIpH
oOpaIieH ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro
poza, yBaXEHHE K TPYAy U pe3ysibTaTaM TPYIAOBOM JIEATEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO0 XMMHUHU, OCO3HAHHBIN BBHIOOD
WHJIUBUyIbHOM TPAeKTOPUM MPOJOJDKEHHS O0pa3oBaHUA C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHHM, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpene;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAEC KaK MCTOUHHKY
KU3HH Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHNE [IEHHOCTH 30POBOTO
u Oe3omacHOro oOpasza KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(pu3nYeCKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBwJl OE30MACHOTO TMOBEACHUSI NpPU padoTe C BEIIECTBAMHM, a TaKXe B
CUTYyaIUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTy4aeMble MIPU U3YUECHUU XUMUH, JJIs
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, IS
MOBBIIICHUS YPOBHS OJKOJIOTHYECKOW KYJIBTYpPhl, OCO3HAHUS TIJI00ATBLHOTO
XapakTepa HSKOJIOTMYECKHX MpoOJieM M MyTed HX pElIeHHUs] TOCPEICTBOM
METOI0OB XMMHUH, FKOJIOTUUECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATLCS UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHsS OOIICHAYYHbIE TMOHSATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBbIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 H3TUX NPeIMeToB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KapTHUHE MHUpPA, U YHHUBEPCAJIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE OOecrneurnBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAaHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, yCTaHABINBATh B3aMMOCBSI3b C IPYTMMH HOHATUSMU), UCTIOIb30BaTh
HOHATUSA ISl OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBJICHU, BHIOMpPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
10 aHAJIOTHH), 1€JIaTh BHIBOBI U 3aKIIOYCHMUS;

YMEHHE MPUMEHATh B TpOIecCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METaNnpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMblC B
XVUMHH, TPEoOpa3oBbIBATh IIUPOKO MPHUMEHSIEMBIE B XUMHH MOJICIbHBIC
NPEICTaBICHUS — XUMHUECKUNA 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKasi popMmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TIO3HaBaTEJIbHbIX
3aJa4, C y4€TOM OTUX MOJCIBHBIX TMPEACTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XUMUYECKUX pEaKlUMi, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
U3y4aeMbIX MIPOLEeccax U SBICHUSIX.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KayeCTBE OCHOBBI UIg (HOPMUPOBAHMSI THUIIOTE3bI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIiecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €r0 pe3yibTaT, (popMyInpoBaTh 0000IIEHUS



Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUsS, COCTABIATh
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATH M HMHTEPIPETUPOBATH WH(GOPMAIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHE MPUMEHSATh Pa3InYHbIe METO/BI U 3aIIPOCHI IPU MOUCKE U 0TOOpE
uH(pOpPMAIIUM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMUMBIX NJIsi BBIOJTHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 3a]1a4 OMPEACIEHHOIO TUIIa, TPUOOPETEHHUE OIbITa
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAaNbHYIO (OpMYy IpEACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSIMU;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydeOHOH U
HCCIIEIOBATENbCKON NEATEIIBHOCTH uH(popMaIuio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPY’KAIOIIEH NPUPOIHOU CPEBI.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBHUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYLIECTBY 00CykmaeMoil TeMbl, (OpPMYIUPOBATh CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILLECTB, Y4€OHOTO
IPOEKTA);

YMEHUSI y4eOHOrOo COTpYyJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOM W MCCIENOBATENbCKOM  JEATENBHOCTH MPU  PEUICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXIeHHsl, OOMEH MHEHUSMH, «MO3TOBBIE  IIITYPMBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPEAENSATh e ACSTENbHOCTH, IIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIbHOCTh, BEIOMpaTh Hanbosee 3(pheKTUBHBIE CLIOCOOBI peIIeHNs YUeOHbIX
Y T03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM ACHMCTBUM NPU BBIIOJHEHUN 3aJaHUM C YYETOM
MOJTYYEHHS] HOBBIX 3HAHUN 00 M3ydyaeMbIX 00BEKTAaX — BEILECTBAX U PEAKIIUSX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbleé B YCIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

coJiepKaHus, YCTAaHOBJIEHHOTO JaHHOH (enepalibHON paboueit mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HAy4YHbIE 3HAHMS, YMEHUSI U CIIOCOOBI
NeUcTBUM, creuruduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
JNEATEIbHOCTH 10 TMOJY4YEHHUID HOBOTO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PacKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAas
U MOJIEKYJSIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO DJJEMEHTA B COCIHHECHUM,
MOJISIDHBI ~ O0BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKUCIICHUS, XUMUYECKasi PeaKius,
KJ1accu(UKaIus peakiuii: peakiiui COSANHEHUS, PEAKIIUU PA3I0KEHNUS,
peakiMu 3aMelieHus, peakiuu OOMeHa, SK30- M JHJIOTEPMHUYECKUE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aTomMa, aToMHasi oOpOuTalb, paauyC aToMa, XHUMHUYECKas CBS3b,
NOJISIpHAsE U HEMOJSIpHAsh KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, HOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas J0JiA BellecTBa (MPOIEHTHAs
KOHIICHTPAIIUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHUU U
MPUMEHSATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUM;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OMNpEENsATh BAJEHTHOCTh aTOMOB  DJIEMEHTOB B  OWMHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COEIMHEHUAX, MPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KJaccy



COEIMHEHUI Mo QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cmbica Ilepuonmueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIIEMEHTOB OT X MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpynna (A-rpynmna)» u «nodounas noarpyimma (b-rpymnmna)», massie
U OOJIbIIIME MEePUOJIbI, COOTHOCUTh 0003HAUYEHHMS, KOTOPhIE UMEIOTCS B
tabnune «llepuoanueckas cucrtema XuUMHYEeCKuX 3ieMeHToB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHCIo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJacCu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB,  MOATBEpPXJas  ONUCAHHE  IMPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MIPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO JJIEMEHTa MO0 QopMmyiie
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON ESITENbHOCTH —
aHaJM3 ®W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3aIHIO,
KJIacCU(UKAIIUIO, BBISBICHUE MPUUMHHO-CJICACTBEHHBIX CBSI3€U — IS
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO



K

ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pAacTBOPOB €  ONPENCIEHHOW MAaCCOBOM JOJEd PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HaBAHMIO PACTBOPOB IIEIOYEH M  KHCIOT C IOMOIIBIO
UHIUKATOPOB (JaKkmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHIly oOyueHus B 9 KJjiacce MpeJMETHbIE pe3yJbTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHNA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHHS, XHMHYECKas peakuus, XUMUYECKas CBs3b, TEIJIOBOM
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS] TUCCOLUMALNS, PEAKIIMM UOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTHMBbIe pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeETaJuIMuecKas), KpUCTaNIMYeCKass pelETKa, KOppO3Hs
METaJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW pEaKIUH, IPEEIbHO
nomyctuMmas koHueHrpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHATHH U
MPUMEHSTDH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALCHUI;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (popMmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTD
BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW mo (dopmysam, BH]
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHWYECKUX COEMHEHUSX, 3aps] MOHA 110 XUMUYecKol (opmyie,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPTraHWYECKHUX COEIWHEHHI,
THUI KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro NOHMMAaHHWE: ONHUCBHIBATh W XapaKTEepPU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOMABI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKUX



AJIeMEHTOB (COocTaB W 3apsia sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeaenax MajiblX MEPUOJOB U TIABHBIX MOJTPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITY U COCTaBY YYAaCTBYIOLIUX B
peaKiuu BEUIECTB, MO TEIJIOBOMY 3P deKTy, M0 U3MEHEHHUIO CTEeTeHE!
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CeUPUIECKUEe XUMUYECKHE
CBOMCTBAa TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIasi OINHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHN COOTBETCTBYIOUIUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
ieJIoueld W COJIeH, TOJIHBIE W COKpAl€HHBIE YPAaBHEHUS pPEaKLIHA
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIINiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUNA B Pa3IUUHbBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JOJI XHWMHUYECKOro 3JeMEeHTa Mo ¢opMyiie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, MPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIN;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUsS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMHU 110 BBITIOJHEHUIO
Ja00pATOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYEHUIO M COOUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMU, NOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomua-, wuomuna-, kapObonar-, ¢ocdar-, cunmukar-, cyiubdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;



e TIPUMEHSTh OCHOBHBIC OTEPAllMU MBICIUTEIHHON JEATETbHOCTH —
aHAIIM3 W CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHCTEMaTU3alHIo,
BBISIBIICHHC TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICIUPOBAHKE, YKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHble (HU(pOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XHMHUYECKHE MOHATHS
XuMus — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexka [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMudeckue 15 1 bub6mmoreka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopogn. Ilonstue 5 bubnnorexa [JOK
' 00 okcHuaax https://m.eds00.ru/7f41837c
Bogopon. Ilonstue o bub6nuorexa [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIaCcChl bu6mmorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznea 3. llepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaknuu

[lepuoauueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnnoreka [JOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue atroma
XUMHYECKas CBS3b. Bu6morexa [LOK
32 Orucintenpio- 8 2 https://m.edso00.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME



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

9 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne i/t P Kontpoannbie IIpakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubnuotexa [HOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMALIMS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PEakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO11ast XapaKTepPUCTHKA XUMHUYECKUX 4 1 bubnmnorexka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa LHOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymibl. A3ot, pochop u 7 1 bubmmorexa [JOK
' PYEHL. ’ P https://m.eds00.ru/7f41a636
WX COCJIMHCHUS
OO01mas XxapakTepUCTHKa XUMUYIECKUX
2.4 aiteMeHToB |VA-rpymmel. Yriepon u 8 1 2 Bubmorexa ITOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS



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

Uroro no pazneny

Pazgen 3. MeTa/uibl M HX COeTUHEHU S

25

. bubnuorexa [{OK
31 Obmpe CROACTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus u oxkpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [JOK
JKA3HU 4yesoBeka. Tema u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTo1aX MO3HAHUS B 1 bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
«[IpaBuna paboTsl B 1abopaTopuu u bubmmorexa [IOK
3 . 1
pUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
4 YucTeIie BEMECTBA U CMECH. 1 bu6mmoreka [JOK
Crnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [TOK
a N PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI M MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmorexa [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U coXXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYeCKasi hopMyIia. bubnmoreka [JOK
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocuTeNbHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmmorexa [IOK
. yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. bubmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 duznyecknue 1 XUMUYECKHe bubmuoreka [JOK
SABJEHUS. XUMHAYECKasl peaKkuust https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclnoBHs MPOTEKAHUS bu6nuorexa [IOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnuotexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSM bubmorexa HOK
B YPaBHer https://m.eds00.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Krnaccudukanus XuMAIECKHX
18 ‘('b( ; WHEHUS, pa3IoKeHUs Bubmorexa LIOK
DEAKIIH (o - pasit ’ https://m.edsoo.ru/ffod3f34
3aMeIleHusI, 0OMEHa)
19 M. B. JIoMOHOCOB — yu€HBIii- bub6nuorexa [IOK



https://m.edsoo.ru/ff0d2d50
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

sHIKIIoneaucT. O0o0IEeHne U
cUCTeMaTHU3alus 3HaAaHUN

Kontponbnas padora Nel o teme

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK

20
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bosayx — cmecnk razos. Cocras
21 BO3 yxa Kucnopon — niemMeHT U bubmmorexa LHOK
Ayxa. PO https://m.eds00.ru/ff0d448e
npocrtoe BeniecTBo. O30H
dusnyeckue U XUMAYECKHUE
29 CBOMCTBA KHCJIOpOJia (peaKkuu bubnmoreka [JOK
oKucIieHus, Toperue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
Cr1ocoOBI ONYYEHHS KUCIOPOaa B
23 J1abopaTopuu Z{H OMBIIHJIerH(iTI/I bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoil 3¢ ekt XuMuIecKoi
24 peaKkIuu, OHITHE O bu6mmoreka [JOK
TEPMOXHMHYECKOM YPaBHEHHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIATIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 a a, CII0COOBI iro bubmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «ITonyuenue u cobnpanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bubnnoreka [JOK

BelecTBo. Haxoxxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

bu6mmoreka [JOK

2 i T
8 CROMCTEA BOOPOAA. HIPHMEHEHHE https://m.eds00.ru/ff0d4ddo
BOJZIOpOJA
bu6mmoreka [JOK
2 I1
o OIIITHE O KHEOTax 1 coix https://m.eds00.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTiueckast pabota Ne 4 o Teme
31 «ITomyuenne u coOupanue bubmorera [JOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB
39 MounsipHbiii 00bEM ra3oB. 3aKoH bubnmoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIM4ecTBa
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1Mo
34 ABHCHUIO PEaKIIMH Ha OCHOBE bubmorexa HOK
yp "p & . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuotexa [JOK
WHJIAKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTes.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE bubmuorexa [JOK

pactBOpbl. MaccoBasi 10115 BELIeCTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB ¢

bubmuoreka [JOK

38
onpeaenEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuDUKaIs, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmuoreka [JOK
KIIacCU(UKAIMsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenue u XxuMuyeckue cBOWCTBa bu6nuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéLI;) l'IIi)J'I )eHI/I}I XHMHqZEKHe bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnnorexa [JOK

3aaa4d 110 TEME «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

bu6mmoreka [JOK

48 KJIaCCaMH HEOPTraHHYCCKUX
. P https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O0o001IcHNEe U CHCTEMATH3aIIHS bubmuoreka [JOK
3HAaHUM https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHX COCAMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIN
51 XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O bubmoreia OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [lepuonuueckast cucrema bubmmorexa [IOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmorera [JOK
PHOZEL, TPYIIIEL, 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa HOK
POz https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHHUIO B bubnmnoreka [JOK

ITepuonnueckoii cucreme /1. U.
MenpaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuoreka [JOK

> N. MenneneeB — y4€Hbll, Iegaror https://m.edsoo.ru/00ada96e
U TPaXJaHUH
PesepBHeiit ypok. O600ICHHE U
cUCTEeMaTH3alus 3HAaHHUH / bubmuorexka [JOK
58 .
Bcepocculickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabora
Kontponbnas paborta Ne4 o teme
59 «Ctpoenue aroma. XuMHUYECKas bubnuoreka [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
IIpoBepoyHas pabora
50 DIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnnoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Hormas xiirieckas coasp https://m.edsoo.ru/00adac34
62 KoBaseHTHas nosspHas XUMAYECKas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas venosnspHas bubnuotexa [JOK
XAMHYECKas CBSA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 CTerens okuCIeHIA https://m.edsoo.ru/00adae28
65 OKHCIATENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu https://m.eds00.ru/00adb076
66 OKHCITUTEIIA ¥ BOCCTAHOBUTEIN bubmmorexa [JOK

https://m.edso0.ru/00adb076
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PesepBHeiit ypok. O600IICHHE U

67 cUcTeMaTu3alus 3HaHUM 110 TeMe 1 bubnmoreka [JOK
«CTtpoenue aroma. XuMUUIecKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBublit ypok. O600mIeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnunoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAHU OCHOBHBIX pa3eiioB Kypca
8 kiacca»

Knaccudukanus XuMruaeckux

6 €aKIUH 110 Pa3INIHBIM 1 Eubmiorexa IOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX 1

U TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuoreka [JOK

8 Ha CKOPOCTh XUMHAYECKON pEaAKIINU
p peakit https://m.edsoo.ru/00adc28¢c
U II0JIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKHUCIUTENBHO- bubmuorexka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanmu. CuibHbIE U ci1a0ble Eubmiorexa OK
a 1A, https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Eubmiorexa OK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBaHHMI B CBETE bubmuoreka [JOK
MIPEJICTaBICHHUIA 00 https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBeTe IpeAcTaBiIeHUil 00 bubmmorexa [TOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITousiTHE O THAPOINU3E COJIEH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perrenure KCriepuMeEHTaAIbHBIX bubnmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
17 KonTponbnas padota Ne2 o teme bubnuorexa [JOK
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«INEKTPOIUTUYECKAS
aucconranus. XuMUYECKue
peaKIMu B pacTBOpax»

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

OO61mas xapakTepucTHKa

18 rajJlJoreHoB. XMMHYECKHE CBOMCTBA bubmorexa LOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMEpe XJIopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XUMHYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00ade104
MOJTyuYeHUe, IPUMEHEHHE
[IpakTrueckast padora Ne 2 o
20 TeMe «llonmyuenne costHon bubmorexa LHOK
i .. . https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3y4YeHHE €€ CBOMCTBY
Borurcnenus o ypaBHEHUSIM
21 XAMHYECKHAX PEAKIUi, €CIIM OIUH bubmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKa bubnunoreka [JOK
aneMeHToB VIA-Tpymnmnbl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIINH
93 cepbl. HaxoxieHue cepsl u €€ bubnunoreka [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0po, CTPOEHHE,
24 q)lel/IquKllze u XI/III:/II/I‘-IGCKI/IG Bubnmorexa LIOK
. https://m.edso0.ru/00ade802
CBOIicTBa
Oxkcunpl cepol. CepHas KUCIIOTA,
bu6mmorexa [IOK
25 bu3HYecKue 1 XUMHUIECKIE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IPOMBIIIIJIEHHOTO crtoco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.

bubmuoreka [JOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIIECH CpeIb
COCTMHCHUSIMU CEPBI

97 Brrancinenue MmaccoBoit gonu bubmuoreka [JOK
BBIXOJa MPOIYKTA PEAKIIHHI https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
aneMeHToB VA-rpynnsl. A30T,

28 acCIIPOCTPaHEHHE B IIPUPOJIE bubmorexa [JOK
pacpoctp PHPOZE, https://m.edso00.ru/00adeea6
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AmMMuak, ero pu3ndecKue u

29 XHUMUYECKHE CBOMCTBA, IOIyUYCHUE bubmorexa HOK

’ v https://m.eds00.ru/00adf004
U TIpUMEHEHUE
[Tpaktuyeckas padora Ne 3 o
30 teme «llomyyenne aMmmuaka bubmotexa [JOK
yi . ’ https://m.edso00.ru/00adf180
U3YYEHHE €r0 CBOMCTB)

31 A3oTHas KuCoTa, e€ hrusnyeckue bubnuorexa [JOK
1 XMMHYECKHE CBOMCTRA https://m.edsoo0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KAYECTBE

39 MUHEPATBHBIX YIOOPEHHI. bubnnorexa [JOK

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIleH cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Docdop. Okeun pocdopa (V) u
docdopnas kucnota, pusndeckue

bubmuoreka [JOK

33 1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJTy4YeHue
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIbHBIX bubnunoreka [JOK
yno0peHuil. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
VYrnepon, pacpocTpaHeHue B
35 Hpnpf)ﬂe, E)I/BI/III)IGCKII)/IG " bubmmorexa [JOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriaepoja, ux pusudeckue
U XUMUYECKUE CBOMCTBA.
36 DKOJOTUYECKHe MPoOIeMbl bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUCIoTa U €€ COn bubmorexa HOK
https://m.edsoo.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o
38 teme "[lonydyeHue yriekucnoro bu6nuorexa [IOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1oH"
[TepBoHauanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KAK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemnuii u ero coenuuenus bubmorexa [IOK

https://m.eds00.ru/00ae080a
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[IpaxkTuueckas padora Ne 5.
Pemienne skciepuMeHTAIBHBIX

bubmuoreka [JOK

4 3aj1a4 1o teme «BaxkHelme https://m.edso0.ru/00ae0bf2
HEMETaJIBl U UX COCAUHCHHS
KonTtponsnast padora Ne3 o reme

42 «Baxneiie HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHUS»
OO0m1as XxapakTepuCTUKa
XHMHYECKHUX JICMEHTOB —

43 MeTaJIOB. MeTainuecKas CBsI3b 1 bubmuoreka [JOK
METAJINYECKask KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

44 DNEKTPOXUMHUUECKUH psifl Bubmmorexa LIOK

. https://m.edsoo0.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me crnocoObl MoTy4eHHUs
MetasuioB. CrutaBel. BerauciaeHus
45 M0 YPaBHEHUSM XUMHUYECKHX bubmotexa [JOK
N https://m.edsoo0.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT TIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka [JOK
41 [lenosmste meTai el https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6nmoreka [JOK

KaJIust

https://m.edso0.ru/00ael4b2
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[[lenoyHoO3eMeNIbHBIC METAIIIBI — bubmuoreka [JOK
49 . .
KaJbLIMH U MarHuim https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefuHEHUSA KAJIbLIUSA bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUHI
59 JKécTkocTh BOABI 1 CLIOCOOEI €€ bubmuoreka [JOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTrueckast padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOIbI buGnnorexa [IOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnmoreka [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA bubnuoreka [JOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTru3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Pemenne skcnepruMeHTaIBHBIX bubnnorexa [JOK
3a1a4d 1o TeMe «BaxkHenmmue https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
60 Brruucnenus mo ypaBHEHUSIM bubnmuotexa [JOK
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XAMHUYECKHUX PEaKUUi, €CIIU OAUH
U3 PEareHTOB JIaH B U30BITKE WIIH

COAEPKUT IpUMecH. Beruncnenus
MacCOBOM /101 BBIXOJa MPOIYKTA
peakuu

https://m.edsoo.ru/00ael750

O00011eHUE U CUCTEMATU3ALMS

61 . 1
3HAHUH
KonTponbnas paborta Ne4 o teme
62 «Baknenme MeTaIbl U KX 1
COCITMHEHUS
63 BemectBa u maTepuaisl B 1 bubmuoreka [JOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubnmoreka [JOK
OKpYKaIOILEeH Cpebl https://m.edso0o.ru/00ae4270
65 Ponp xumuu B penieHnn 1 bu6nuorexa [IOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O0001IeHNE U bubmmorexa [IOK
66 . 1
crucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bub6nuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bu6nuorexa [IOK
cUCcTeMaTH3alus 3HaHuU https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KVIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

[To Teme: «IlepBoHaUaIbHBIE XUMHUECKUE TTOHITH

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSATUH: aToM,
MOJIEKYJ1a, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOIHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHas M MOJIEKYJIIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasi J0Js XUMHYECKOTO
JJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKas peaKIIys,
KiIaccupuKalusg peakui: peakiud COCAUHEHUS, pPEeaKIHH
pa3ioKeHus, PEeaKkIUu 3aMEIICHMs], peaklud OOMEHa, BK30- U
9H/IOTEPMHUECKUE PEAKIINHU, TEIUIOBON 3(peKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATHHA U
NPpUMCHATL OTU TIOHATUA IIPpU OHNHWCAHWU BCUHICCTB W HX

MIpEBPALICHUI

1.3

HCIIOJIb30BATh XUMHUYCCKYHO CUMBOJIUKY JJIsI COCTABJICHUSA q)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

14

PaCKpBIBATL CMBICII 3aKOHOB COXpaHCHHUA MACChl BCEIICCTB,
MOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIAPHOTO YUYCHUA, 3daKOHA

ABorazpo

1.5

1.6

OMpCACIIATL BAJICHTHOCTH AaTOMOB JJIEMCHTOB B 6I/IHapHI)IX
COCINHCHUAX

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHYCCKUC pPCAKIUU (HO YUCJI1y U COCTaBYy

Y4acTBYIOUIUX B PEAKIMU BEIIECTB, M0 TEINIOBOMY 3D (DEKTY)



1.7

1.8

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEILIECTB

BBIYUCIIATE MAaCCOBYIO OOJIFO XUMHYECKOI'0 3JIEMCHTA I10 (bopMyne

COCIUHCHHUS,

1.9

1.10

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

NPUMEHSTh  ©CTCCTBEHHOHAYYHBIE  METOJbl  TIO3HAHUS  —
HaOIOZeHWEe,  M3MEpPEHHe,  MOJCIMPOBAHHE,  AKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN)

I[lo Tteme: «Baxueilmne MNPEACTABUTEIN  HEOPraHUYECKUX

BCIICCTB»

2.1

2.2

PAaCKpBIBATE CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSTHH: OKCH I,
KHCJI0Ta, OCHOBAHHUC, COJIb

OIpCACIIATL IIPUHAIC)KHOCTh BCIICCTB K OHpe,I[eJ'IéHHOMy KJ1accy

coeanHEeHui 1o Gpopmynam

2.3

2.4

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA
BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  TOATBEpPKJas  OIHUCAHUE
npUMepaMu  MOJIEKYJSPHBIX ~ YpPaBHEHUH  COOTBETCTBYIOLIMX

XAMHYECKUX PEAKIUn

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'O COCTaBd, BO3MOXHOCTU IMPOTCKAHUA XUMHUYCCKUX

npeBpameHm‘/’I B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWjiaM IOJb30BaHUA XHUMHYECKOW IMOCYAOH H
nabopaTopHBIM 000PYJIOBAaHHEM, a TAKXKE MpaBUIaM OOpaIlleHus C
BEIIECTBAMH B COOTBETCTBUM C WMHCTPYKIHSMHU IO BBITTOJIHEHHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJIOPOAA U KHCIOPOa), MPUTOTOBICHUIO
pacTBOPOB C OIPENEIEHHOW MAacCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCTICPUMEHTHI
M0 Paclo3HABAaHUIO PACTBOPOB MIEJIIOYEH U KHCIOT C MOMOIIbIO

WHMKATOPOB (JaKkMyc, ¢eHondTaaer, METUIOPaHXK U IpYTrHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKOMN peaKIuu

[To Teme: «llepmomnueckuii 3akoH u Ilepumommueckass cucrema




xumuyeckux sneMeHToB . M. MenneneeBa. CtpoeHue atoMoB.
Xumuueckas CBS3b. OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC

peaKium»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHITHH: AJIpO aToMa,
ANEKTPOHHBIA CIIOM aToma, aToMHasi OpOuTaib, paauyc aToma,
XUMUYECKas CBSI3b, MOJIIpHAs W HEMOJIApHAs KOBAJEHTHAsl CBA3b,
ANEKTPOOTPHUIATEILHOCTh, MOHHAs CBS3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJICHUA

3.2

3.3

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

OIHCHIBATh u XapaKTepu30BaTh TaOIUYHYIO bopmy
[lepuoanueckoil CHUCTEMBl XHUMHYECKHUX DSJIEMEHTOB: pa3inyaTh
MOHATHSL «TJIaBHass moArpymnmna (Arpynma)» ©  «oOouHas

noarpymnma (brpynmna)», «Maibie» u «00JIbIINE)» MEPUOIbI

3.4

3.5

3.6

packpsiBaTh cMmbica I[lepuonnueckoro 3akona /.M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPHOJUYECKONH 3aBUCHMOCTH
CBOICTB XUMHWYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU A B

Ilepuonuueckoi cucreme

COOTHOCUTH 0003HAu€HMs, KOTOpble HMEITCS B Tabiuue
«Ileppuoguyeckass cucreMa XUMHUYECKHX  3yeMeHtoB  JI.M.
MenzeneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsaj sjapa, oO0Illee 4ucio

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

OMPCACIATE CTCIICHb  OKHUCJIICHHUA  3JICMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

3.7

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

OIPCACIIAATE BUJ XUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI n I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKask PEAKIIUS



11

pPacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX IOHSTHI: pacTBop,
AJIEKTPOJIMTHI, HEAJIEKTPOJIUTBI, AIEKTPOIUTUICCKAST TUCCOITUAIINS,
peaKIu HOHHOTO 0OMEeHa, KaTalnnu3aTop, XMMHUIECKOE PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakmuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIIHHBIC peaxuuu, OKUCJIUTEb,
BOCCTAHOBHTEJIb, OKHCJICHHWE W BOCCTAHOBJICHUE, AaJUIOTPOIIHS,
aMm(pOTepHOCTh, XWUMHYECKass CBs3b (KOBAJCHTHAs, WOHHAs,
MeTaJUIn4YecKasi), KPUCTAIMYECKasl PElIéTKa, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH 1
IOPpUMCHATL OTHU IIOHATHUA IIpU OINHCAHHMKM BCIICCTB W HUX

MPEBPALLICHU I

1.3

1.4

1.5

COCTABJISATh YPaBHEHHUS IEKTPOIUTUYECKON AUCCOLUAIIMM KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKLUN

HOHHOro oOMeHa

pacKpbIBaTh CYIIIHOCTb OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX
peaKkIuil MOCPEICTBOM COCTABIICHMS AJIEKTPOHHOIO OajlaHca 3THUX
peakuuii

MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PeaKuu

IIo temam: «HemeTamnel U uX COeOUHEHHS» U «MeTaibl U UX

COCAUHECHUA»

2.1

2.2

XapakTepu3oBaTh  (OMUCHIBaTh) 0OOIME U CHEHU(PUYECKHE
XMMHYECKHE CBOMCTBA IPOCTBIX W  CIOXHBIX  BELIECTB,
MOATBEPK/asi ONUCAHHE NPUMEPAMU MOJIEKYJISPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI

COCTaBJISITh ypaBHEHUS peaxuui, MOJITBEP K IAOLIUX

CYIICCTBOBAHUC TEHETUYECKON  CBA3H MCKAY  BCHICCTBAMU

PAa3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBUCHUMOCTH OT HX
CTPOCHUS, BOSMOXHOCTH MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBHUAX

2.4

CIeAOBaTh IMpaBWiaM TOJb30BaHUA XHUMHYECKOW TMOCYAOM H

n1a0opaTOpHBIM 000pPYJJOBAHUEM, a TAK)KE MPaBUIIaM OOpalleHus ¢




BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKOUAMU I1O BBIITOJHCHHIO
na60paT0prlx XUMHUYCCKUX OIIBITOB I10 ITOJYUCHUIO U CO6I/IpaHI/II-O

ra3000pa3HbIX BEHIECTB (AMMHAKA U YTIIEKHUCIIOTrO ra3a)

2.5

IIPOBOJUTH PEAKLHHU, IMOATBEPKAAIOIIME KAadeCTBEHHBIM COCTaB
pa3UYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPHUI-,
Opomua, woaumna, KkapOoHat, ¢ocdar, cuaukar, cyiubdar,
THIPOKCHUIMOHBI, KATHOHBI AMMOHHSI, HOHBI H3YYCHHBIX METAJLIOB,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

3.1

ITo Teme: «XuMHs U OKpYXKaromiasi cpeaar

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckuX mousTui: [IJIK

BCIUICCTBA, KOPPO3HA MCTAJIJIOB

3.2

MIPUMEHATh OCHOBHBIC ONEPALMH MBICIIUTEILHON JIEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMaTH3allUIo,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — IJIsi U3Y4YEHUS
CBOMCTB BEUIECTB U XMMHUYECKUX PEAKIUi; €CTeCTBEHHOHAYYHbIE
METObl TO3HAHUA — HAONIOJCHUE, U3MEPEHHUE, MOJACIUPOBAHUE,

JKCIIEPUMEHT (peabHbI U MBICJICHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Poinp XUMUK B dKU3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITorsarne o METOAaX IIO3HAHHA B XHMMHH. Yucteie BC€IIECTBA W CMCCH.

CrniocoObI pasneneHus cMecei

1.3

ATOMEI U MOJICKYJIBI. Xumudeckue dJieMeHThl. CHMBOJIBI XMMHYECKUX
JJICMCHTOB. HpOCTBIC Hn CJIOXHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC

y4EHHUE

1.4

1.5

1.6

Xumnueckass QGopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH IOCTOSHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBas [0JI1 XUMHUYECKOrO

JJICMCHTA B COCANHCHHNHN

KonuuectBo BeniectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIUYECTBA,
MacChl ¥ YHCJIa CTPYKTYPHBIX €AMHHI] BemlecTBa. Pacuérel mo dopmynam

XUMHYECKHX COCIUHEHUM

Puznyeckue 1 XUMHUYECKUE BJICHUSA. XUMUYECKas Peaklys U €€ IpU3HaKH.
3aKOH  COXpaHEHHMs] MacChl  BEIIECTB. XUMHYECKHE  YpaBHEHHS.
Knaccugpukamus XUMUYECKUX  peakuuil (COeTUHEHHUs, Pa3NIOKCHMS,

3aMelleHus, ooMeHa)

1.7

XVMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM MOCYHOH, C
npaBwiaMud  paboTbl B jaboparopuu W OpuéMaMu  OOpalleHUs C
1a0opaTOpHbIM  000pYyIOBaHWEM, HW3Y4YEHHE U ONUCaHHE (PU3UUYECKUX
CBOMCTB 00pasloB HEOPTraHUYECKHX BEIIECTB, HAOMIOICHHE (DUIUIECKUX
(maBeHHE BOCKA, TasHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKE, KHUIICHUE U
KOHJICHCALlMs BOJIbl) 1 XUMUYECKUX (TOPEHHUE CBEUH, MPOKaIMBaHUE METHOM

ITPOBOJIOKH, B3aUMOJCUCTBHE MeNa C KHCHOTOﬁ) HBHeHHfI, Ha6J'IIO,[[CHI/IC )51




2.1

ONKCAaHHE MPHU3HAKOB MPOTEKAHWsI XUMHUYCCKUX peaKkIuid (pasioxeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHHE
ruapokcuaa wmeau(ll) npu HarpeBaHuu, B3auMMOJEICTBHE XKele3a C
pactBopoM coiu Meau(ll), m3yuenue crmocoboB paszaeneHus cmeced (c
NOMOIIBIO  MaruHurta, (QUIBTPOBAaHHE, BbHIMAPHUBAHMUE,  AMCTUILUISALIMS,
xpomarorpadus), TPOBEJICHNUE OYUCTKH MOBAPSHHOU COJIH, HAONIOJICHUE U
ONKCAaHWE pPEe3ylIbTaTOB IPOBEJACHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH

COXpaHEHHUS MaCChl, CO3/IaHUE MOJIeIe MOJIEKYJ (1IIapOCTEPKHEBBIX )
Baxxueiive npeactaBuTeNId HEOPraHMYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3jieMeHT U MpocToe
BenlecTBo. HaxoxaeHue kuciopoja B npupoje, Gu3ndeckue 1 XuMUIeCKHe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [lpumenenne kuciaopoga. CrocoOs
MOJyYeHUsl KUCIIOopoJa B JaOOPaTOpUH W MPOMBIIUIEHHOCTU. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLUs KUCI0Poaa

2.2

TernnoBoil 3G (dexkT XUMHUECKOW peaKUnu, TEPMOXUMHYECKUE YpaBHEHHUS,
9K30- U SHIOTEPMHUUYECKHE peakuu. TomIMBo: yrojab U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anement u npocroe BeriectBo. HaxoxkaeHue Bogopoa B pupo/ie,
du3MYecKe W XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOOBI MOIYyUYCHUSI.

Kucnors! 1 commn

2.4

MounspHslil 00bEM Ta30B. Pacu€Tbl 10 XMMUUYECKUM ypaBHEHUSIM

2.5

®usnyeckue cBoiicTBa BoAbL. Boga kak pactBopuTens. PacTBOpHI.
HacelllieHHble ¥ HEHACHILIEHHBIE PAacTBOpPBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBas J10J1s1 BEMIECTBA B pPaCTBOpPE. XUMHUYECKUE CBOKWCTBA BO/IBI.
OcHoBanus. Ponbs pacTBOpoB B MpHUpOJAE U B XKU3HH yenoBeka. Kpyrosopor
BOJbI B TPHUPOJAE. 3arpsi3HEHHE NPUPOAHBIX BojA. OxpaHa W OYMCTKA

MPUPOAHBIX BOJI

2.6

2.7

Knaccudukanus neopranmyeckux coeauHenuit. Oxcunpl. Knaccudukanms
OKCHJIOB: coJieoOpa3yoImue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEpHBIE) H
HecosneoOpasyromue. Homenknarypa okcuaos. dusnueckne U XUMHUYECKHE

CBOMCTBA OKCHUIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanHus. KHaCCI/I(i)I/IKaI_II/IH OCHOBaHUM: IIENOYH U HEPaCTBOPUMBIC

ocHoBaHMs. HomeHknarypa ocHoBaHHMil. DPHU3NYECKME U XHUMHYECKHE



CBOMCTBA OCHOBaHuUN. [lonydenue ocHOBaHMM

2.8

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. @usnueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTawioB H.H. bekerosa.

[Tonyuyenue kucior

2.9

Conu. Homenknarypa conei. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJICH.

[Tonyuenue coisen

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

211

3.1

XUMHUYECKUN OSKCIEPUMEHT: KaueCTBEHHOE OIPEICICHHE COJepKaHUs
KHCIIOpOJia B BO3/AyXe, MOJydeHHe, cCOOMpaHue, paclo3HaBaHue U U3ydeHHe
CBOMCTB KHCIIOpOia, HAOIIOCHUE B3aUMOICHCTBUS BEIIECTB C KHCIOPOIOM
U YCIOBHMS BO3HMKHOBEHHMS W TIpeKpalleHuss ropeHus (moxapa),
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHJIOB U OMUCAHUE MX CBOWCTB, MOJTYYECHUE,
coOupaHue, pacro3HaBaHHWE W M3Y4YCHHE CBOWMCTB BojAoOpoaa (TopeHue),
B3auMojieiicTBue Bojopoaa ¢ okcuaoM menu(ll) (Bo3MoxkHO UCTIOIb30BaHUE
BUJICOMATEPHAIIOB), HaO0IeHnEe 00Pa3I0OB BEIIECTB KOJIUYECTBOM | MOJb,
UCCIICIOBAaHNE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C  Pa3IHMYHOM
pPacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMpeNeIEHHOW MaccOBOM
JIOJIEH pAacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJbl C METAJUIAMHU
(HaTpueM W KaibllueM) (BO3MOXXHO HCITOJIb30BaHHUE BHUICOMATEPUAIIOB),
OTpe/ieJICHUE PacTBOPOB KHUCJIOT M INEJIOYel C MOMOIIBI0 HHIUKATOPOB,
HCCIIEIOBaHNE O0pa3Il0B HEOPraHMYECKUX BEIIECTB Pa3IHUYHBIX KIIACCOB,
HaOIOZICHUE HM3MEHEHMsI OKpPACKM WMHJUKATOPOB B pPacTBOpax KHUCIOT M
nienouel, uzydenue B3aumoieicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHCJIOT C METaJUIaMHM, pPEaKIUi HEeUTpaln3aluu, MOJIYyYEHUE
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajljla JAPYIHMM U3
pacTBOpa COJIM, PEHICHHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 Teme «BakHenmmue

KJIaCCbl HECOPTaHNUYCCKUX COE€TUHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

[TepBble TOMBITKK KIAaCCHU(UKAIIUM XUMHUUYECKHX JJIeMEHTOB. [loHsTHE O
rpynmnax CXOIHBIX AJIEMEHTOB (IEIOYHbIE U MIETIOYHO3EMETbHBIE METAIUIHI,
raJIOTe€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pazytoT amdpoTepHbIS

OKCHUIBI U TUAPOKCHUIBI




3.2

Ilepronnueckuii 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
HA.N. MenneneeBa. KopoTkomepuoaHas W UIMHHONIEPUOAHAS (OPMBI
[Iepuoanueckoir cucreMbl xuMmuueckux aiemeHToB JI.MI. MeHnneneesa.
[lepuonbr u rpynmbl. @U3NYECKUd CMBICI NOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpyImiibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aromMHbIX sjep. M3oTombl. OIEKTPOHBI.
CrpoeHue 3JEKTPOHHBIX 000JI04eK aTOMOB HepBbIX 20 XUMHUYECKUX
anemeHToB Ilepuoanueckoit cucrems! .M. MenneneeBa. Xapakrepucruka
XMMHUYECKOI'0 3J€MEHTa 0 ero nonoxeHuto B [lepuoanyeckoit cucreme

J.N. Menneneesa

3.4

3.5

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAIMYECKUX Y HEMETAJUIMYECKHX CBOMCTB IO TPYIIAM U IEPUOJAM.
3nauenue Ilepuogmueckoro 3akoHa W llepuoamyeckoil  cHUCTEMBI
XAMHYECKHUX 3JIEMEHTOB JUJIsl pa3BUTHUS Hayku U npaktuku. .M. Menneneen
— y4€HBIN U TpaXIaHUH

Xumudeckass cBs3b. KoBajeHTHas (ToJisApHAs W HEMOJIIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3JIeMEHTOB. IoHHAas CBSI3b

3.6

3.7

CreneHb OKHMCJICHUA. OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu.

Hpoueccm OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTENN U BOCCTAHOBUTEIIN

XUMHUECKUH SKCIEPUMEHT: H3y4yeHHE OO0pa3loB BEIIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJECHCTBUE THMIPOKCHIA IMHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, IIPOBENICHHE OIIBITOB, WUTIOCTPUPYIOIUX ~ IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuin (ropenue, peakuuun

Pa3NoXKEeHUs!, COETUHEHHUS )

9 KJIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

BemecTBo 1 xumundeckas peakuus. [Toropenue

1.1

[lepnonnueckuit 3akoH. Ilepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CrpoeHune aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX NMEPHUOJOB, KaIHs, KAIbLUS U

UX COCIMHEHHM B COOTBETCTBHMM C IIOJOKEHHEM DJIEMEHTOB B




HCpHOHH‘-IGCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

1.3

14

CrpoeHue BeliecTBa: BUAbI XUMHUUYECKOW CBSI3U. THIIBI KPUCTAIMYECKHUX
pemETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUINA KPUCTALIIMYECKOMN
pemIETKH W BHJA XUMHYECKOW cBsi3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHAapOJHasi U TpUBUAIbHAs). XUMUYECKUE
CBOWCTBA BEILECTB, OTHOCSIIUXCSA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX

COG,Z[I/IHGHPlﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB

KHaCCI/I(l)I/IKaI_II/ISI XUMHUYCCKUX peaKum”I 0 pPa3jiM4HbIM IIpU3HAKAM (HO
YUCIy MW COCTaBy YYAaCTBYHOIIMX B pE€aKOWM BCHICCTB, 110 TCIIJIOBOMY
3(1)(beKTy, 110 M3MCHEHHIO CTEIICHEH OKMUCICHHUS XMMHUYCCKUX 9JICMCHTOB, IIO
O6paTI/IMOCTI/I, o y4acCTHUIO KaTaJ'II/ISaTOpa). DK30- H OQHIAOTCPMHUUCCKUC
pCaKkuuu, TCPMOXUMHUYCCKHUEC YPAaBHCHUSA. IlousTue o CKOpPOCTH XHUMHYECKOM
pCaKnuu

ITonsarue o6 06paTI/IMbIX u HeO6paTI/IMBIX XUMHUYCCKHX pCaKIUAX. ITonstue
O TI'OMOICHHBIX MW TICTCPOTCHHBIX PCAKIUAX. IlonsgsTe 0 XHMHYCCKOM
PaBHOBCCHH. cD%ElKTOpI:I, BJIMAIOIIHEC Ha CKOPOCTb XHUMHYECKOH pCaKuu H

IMOJIOKCHHUEC XUMHUUYCCKOI'0O PAaBHOBCCHUSA

1.5

1.6

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMU,  DAJICKTPOHHBIA  OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. (CocTaBieHue ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCMHOJIb30BAHUEM METOAA

QJICKTPOHHOT'O Oananca

Teopus INEKTPOIIUTUYECKON JUCCOLUALINH. ONEKTPOIUTHI u
HEDJICKTPOJIUTEI. KaTI/IOHBI, aHWOHBI. MeXxaHn3M Jucconuanuu BEIIECTB C
Pa3IMYHBIMHM BUJAMHU XUMHUYECKOH cBA3H. Crenens qucconuanuu. CUiIbHBIE
U ciadble 3JeKTPOoIUThl. Peakiyn MOHHOro oOMeHa. YClIOBUSI MPOTEKaHUS
peakiuii HOHHOro OOMEHa, MOJHBIE W COKpAlIEHHbIE MOHHBIE YpaBHEHUS
peakuuii. CBoHCTBa KHCIOT, OCHOBAaHUN U COJIEH B CBETE IMpe/ICTaBICHUH 00
NMEKTPOJINTUYECKON Jucconuanuu. KadecTBeHHbIE peakUuu Ha HOHBI.

[TonsiTe o ruaponuse conen

1.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHUE C MOJACIIAMHU KPUCTAIIIMNYECKUX
PEIIETOK HEOPraHMYECKUX BEUIECTB — METANIOB U HeMeTayuioB (rpadura u
ajyMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peaklUuu OT BO3ACUCTBUSA DPA3IUYHBIX (PAKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCHICCTB, IIPOLCCCA




2.1

JUCCOIIMAIIMU  KHUCIIOT, IIeJoued U coyied (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJICHHE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHMUs peakIfii MOHHOTO oOMeHa (00pa3oBaHHE OCalKa, BbIIEICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peaxkuui (ropenue, peakuuu
pas3joXKeHUsl, COCJUHEHHMsSI); pACHO3HABaHHE HEOPraHUYECKHX BEIIECTB C
IIOMOUIbIO0 KAUECTBEHHBIX PEAKIUl HA MOHBI; PEIIEHNE SKCIIEPUMEHTAIBHBIX

3aa4
HeMmetaimis! 1 ux coenHEHUS

OOmas xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHue u (uU3MUECKHe CBOICTBa
MPOCTHIX BEILIECTB — raJIOTEHOB. XMMHYECKHE CBOMCTBA HAa MPHUMEPE XJOpa
(B3auMoielicTBHE C METalIaMU, HEMETAJUIAMHU, LIeJI04aMiu ). XJIOPOBOAOPO/I.
ConsiHass KMCIIOTa, XMMHYECKHE CBOWCTBA, TOJIYYCHHE, MPUMEHEHUE.
JlelicTBuEe XJjopa M XJIOPOBOJAOPOJa Ha OPraHU3M 4YEJOBEKa. BaxHeuinue

XJIOPpUAbI U KX HAXOXIACHUC B IIPUPOAC

2.2

OO6mast xapaktepuctuka 31meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHue u (usnyeckue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M Cepbl. AJIOTPONHbIE
MOIUGUKAMK  KHUCIOpPOAa U cepbl. XHMMHUYECKME CBOWCTBA  CEpBHI.
CepoBopopon, cTpoeHue, (HU3MYeCKue W XUMHUYECKHEe CBOMCTBA. OKCHIBI
Cepbl KaKk TPEJACTABUTENM KUCIOTHBIX OKcuaoB. CepHasg KHCIOTa,
(dbu3MYecKne U XUMHYECKHE CBOMCTBA (0OIIME KaK MPEJACTaBUTENS Kiacca
KUCIOT U crenududeckue). XUMHUYECKHE pEeakluu, JeXalldue B OCHOBE
IIPOMBIIIJIEHHOTO crloco0a MOJy4yeHUsi CepHOM KHchoThl. [lpuMenenwue.
Comu  cepHOM KHMCIOTBI, KaueCTBEHHAas peaklus Ha CyJb(haT-HOH.
HaxoxzeHne cepsl U €€ cOeIMHEHUH B MpUpoie. XUMUYECKOE 3arps3HEHNE
OKpY>KaroIel cpeibl COSMHEHUSIMH cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHHE

BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPALICHUS

2.3

Obmas xapakrtepuctuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupose, ¢uznyeckue M XUMUYeckue cBoicTBa. Kpyrosopor azora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MMOTyYeHHUE U

npumenenue. Conu aMMOHUS, MX (PU3MYECKHEe U XUMHYECKHE CBOMNCTBA,



2.4

npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHBI aMMOHHUSA. A30THasl KHCIIOTa,
e€ monydeHue, (QU3MUECKME M XHMMHUYECKHE CBoicTBa (00muMe Kak
NpeJCTaBUTEN Kiacca KHCIOT U crenuduueckue). cmonb3oBanue
HUTPAaTOB W COJE€H aMMOHHUS B KauyeCTBE MMHEPAIbHBIX YIOOpPEHUH.
XUMHUYECKOE 3arps3HeHHE OKpPYKAIOUIeW Cpeapl COCJMHEHUSMH a30Ta

(KI/ICJ'IOTHBIC AO0XKIH, 3aIrpsA3HEHHUE BO3yXa, IIOYBEI U BOI[OéMOB)

®dochop, amnorponHsie Moaudukanuu  ocdopa, Pusnueckne wu
xumudeckue cBoictBa. Oxcua  docdhopa(V) u  docdhoprHas kwucnora,
¢usnveckue W XUMHYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue

¢dochaToB B KauecTBE MHHEPATBHBIX Y100peHUN

2.5

2.6

Obmas xapaktepuctuka 3neMeHToB |V A-rpymnmbl. OcoO0eHHOCTH CTPOCHHS
aTOMOB, XapakTEPHBIC CTENEHU OKHCICHUS. YTJIEpOJ, aJIOTPOITHBIC
Moau(UKaIMK, pacIpoCcTpaHeHue B Mpupoze, Gpusndyeckue M XUMUYECKUE
cBoiictBa. Apcopouusi. Kpyrosopor yriepoma B mpupoae. OKcuabl
yriaeponaa, ux (U3MUecCKhe W XUMHYECKHE CBOWCTBA, ACHCTBHE HA >KUBbBIE
OpPraHHW3MBI, TIOJIYYCHHEC H TPUMCHEHHE. OKOJOTHYCCKHE MPOOIIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumoresza riobalbHOTO MOTETIICHUS
KIIMMaTa; TapHUKOBBIA J¢¢ekT. YroiapHas KHCIOTa HU €€ COJIM, UX
¢busnueckue W XUMHYECKHE CBOMCTBA, TMOJIy4yeHHE U TMPUMEHEHHE.
KauecTBeHHast peakius Ha kapOoHaT-MOHBI. Vcnonb3oBaHue kapOOHATOB B

6BITy, MCIUNUHEC, ITIPOMBIINIJICHHOCTU U CCJIbCKOM XO0351CTBE

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKUX BEHIECTBAaX Kak O
COCIMHEHUSX yriiepojaa (MeTaH, 3TaH, dTHIICH, alleTUJIeH, TaHOJI, TJIMIICPUH,
yKCycHasg kucnora). Ux coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKHN BaYKHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojax — U UX poJiu
B OKHW3HM 4eJloOBeKa. MarepuanbHO€ €AMHCTBO OPraHMYECKUX U

HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢@usmueckue U XUMHYECKHE CBOWMCTBA, IOIY4YEHHE U
npuMmenenne. CoenuHeHus: KpeMHus B npupojae. Ooiume npeacTaBieHus: 0o
okcune kpemHusa(lV) wu  kpemHmeBoil — kucimore. CuiaMKarel, HX
UCIONIb30BaHWE B OBITY, MEAWIIMHE, MPOMBIIIICHHOCTH. BaxHeime
CTPOMTEIIbHBIC ~ MaTepualbl:  KepaMHWKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGmembl 0e30MacHOTO HKCIONIB30BAHUS CTPOUTEIHHBIX

MaTc€pHrajioB B HOBC@I{HGBHOﬁ KHU3HU



2.8

XUMHUYECKUH IKCTIEPUMEHT: U3yYCHHE 00pa3ll0B HEOPTaHUIECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTHI, MPOBEACHHE KAa4eCTBEHHBIX pEaKIHi Ha
XJIOPUJ-MOHBI ¥ HAONIOJCHHE TMPU3HAKOB WX TPOTCKAHMS; OIBITHI,
oTpaxamlue (QU3NYECKue U XHUMUYECKHME CBONCTBA TaJIOT€HOB M UX
COeMHEHUH (BO3MOXKHO HMCITOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMIICHHUE
¢ oOpa3namu XJ0puI0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coenMHEHWSIMH (BO3SMOXXKHO  HCIIOJIb30BAaHHE  BHJCOMATEPHAIIOB);
HaOmoieHne  mpouecca  oOyriauBaHUST — caxapa  IOA  JIEHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCIJIOTHI;, W3YyYEHHE XHUMHYECKHUX CBOKCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, MPOBEJCHHE KAaueCTBEHHOH peakluu Ha
cynb(ar-uoH W HaOIIOACHWE MpH3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C
(hbU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHH (BO3MOXKHO
UCIIOJB30BaHNE BHUAEOMATEPHATIOB), OOpa3laMu a30THBIX U (OochHOPHBIX
ynoOpeHuil; momyueHue, coorpaHue, pacro3HaBaHUE U U3YyUYEHUE CBOWCTB
aMMHaKa; MPOBEJICHUE KaYeCTBCHHBIX PEaKIMii Ha MOH aMMOHMs U (ocdar-
MOH ¥ W3yYyeHHE TPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  A30THOW  KHCIOTBI €  MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); U3Y4YCHHE MOJIENe KPUCTAUIMYECKUX
pemérok anMasa, TpaduTa, (QyUIepeHa; O3HAKOMIIGHHE C IPOLECCOM
ancopOIMu  pacTBOPEHHBIX  BEIIECTB  AKTUBHPOBAaHHBIM  VIIEM U
YCTPOHCTBOM TIPOTHBOTA3a; TONy4YEeHHE, COOMpaHHe, pacro3HaBaHUE U
M3Y4YE€HHE CBOWCTB YIJIIEKUCIIOTO rasa; MpOBEACHHE KaueCTBEHHBIX PEaKIuit
Ha KapOOHAT- M CWIMKAT-HOHBI W W3YYCHHE IMPHU3HAKOB WX IMPOTCKAHHS,
O3HAKOMJIGHHE C TPOIYKIMEH CHUIUKATHOW MPOMBIIIJICHHOCTH; pELICHHE
IKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHeidmme HeMeTaIbl W WX

COCAUHCHUA»

Mertannsl 1 uX COCIUHCHU

3.1

OO6m1ast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux noJyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB .M.
MenpeneeBa u cTpoeHust atomMoB. CTpoeHHWe MeTamioB. Meramindyeckas
CBA3b U METANIMYECKas KPUCTAIMYECKasl PelI€TKa. DIEKTPOXUMHUYECKUI

P HAPSKEHUN METAJUIOB

3.2

Ddusnueckiie M XUMHYECKHE CBOWCTBA MeTatoB. QOmme crnocoObl

MOJIYYCHH MCTAJIJIOB. Ilonsatue o KOppO3uu MCTAJUIOB, OCHOBHBIC CITOCOOBI




3.3

3.4

3alIUTHI UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUHN, OpOH3a) U

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

[lenouynsle MeTayIbl: MosoxkeHue B Ilepuoanueckoil cucreMe XUMHUYECKUX
anementoB JI.MI. MeHueneeBa; CTpO€HHE HMX AaTOMOB; HAaXOXJICHHE B
npupoae. Pusznyeckue U XUMHUYECKHE CBOMCTBA (HAa MpUMEpe HATPUS U
KaJ'II/ISI). OKCI/IIILI U TUAPOKCUIBI HATPHUA U KaJIWA. HpI/IMeHeHI/Ie MECJIOYHBIX

METAJJIOB M UX COCI[I/IHCHI/Iﬁ

[IlenmoyHO3eMENBbHBIE METAUIBI MarHuii M KaJIblMM: TOJIOKCHHUE B
[lepuonuueckoit cucrteMe xumuueckux siaeMmeHToB J[.MI. Menneneena;
CTPOCHUE UX aTOMOB; HaxoxjaeHue B npupoje. Gusndyeckue U XMMUYECKUE
CBOICTBAa MarHusi M Kajbllusa. BaHelnme cOoeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, coJin). JKECTKOCTH BOBI U CIIOCOOKI €€ yCTpaHEHUs

3.5

3.6

AmomuHuil: nosokeHne B [lepuoanyueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
J.. MenpeneeBa; CTpOCHUE aTOMa; HaxOXKJIeHUE B npupojie. Puznyeckue u
XAMAYECKAE CBOWCTBA AaOMUHHSA. AMQOTEpHBIC CBOWCTBA OKCHAA U

THAPOKCHUIAa aJITOMUHUA

XKenezo: nonoxenue B Ilepuonnyeckoit cucreMe XUMHYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHue aTomMa; HaXOXKJAeHUe B pupoae. dusnyeckue u
XUMHYecKHe cBoicTBa xene3a. Okcupl, rupokcuas U conu xeneza(ll) u

xenesza(lll), ux coctas, cBOICTBA U TTOJTyYCHHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMJIEHHE ¢ O00pa3llaMM METaUIOB U
CIUIaBOB, MX (U3NYECKUMHU CBOWCTBAMHU; U3YUYECHHE PE3YyJIbTaTOB KOPPO3UU
METa/UIOB (BO3MOKHO HCIOJIb30BAaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUS OKCHJAa KaiubllUsi W HATPUS C BOJOM (BO3MOXKHO
WCIIOJIh30BaHNE BHCOMATEPHAIIOB); HCCIEIOBAHNE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpPEeHHsl Kelle3a B KHUCIOpoAe (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAIIOB); TPHU3HAKOB MPOTCKAHHWS KAYCCTBCHHBIX pEAKIMH Ha
HOHBI (MarHus, Kalblus, adroMuHus, IuHKa, kenesa(ll) u xenesa(lll),
meau(ll); nabGnrogeHne M omucaHWe MPOIECCOB OKPAIIWBAHUS IJIAMEHHU
MOHAMHM  HATpus, Kajaus M Kaublus (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPHAJIOB); HCCIIEOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHIA
ATIOMHUHHS U TUAPOKCUIA IIUHKA; PElIeHHE AKCIEPUMEHTAIbHBIX 3a/1ad o

TeMe «BaxHelme MeTajuIbl U UX COSTUHEHUS

XUMH U OKpYXKarollas cpesia




4.1

4.2

HoBbie maTepuansl 1 TeXHOJIOTHH. BellecTBa u Mareprualibl B MOBCEIHEBHOM
JKW3HU YeJIOBeKa. XUMHUS U 3J]0pOBbhe. be3onacHoe ncnoib30BaHUE BEIIECTB
Y XUMUYECKUX peaknuii B ObiTy. [lepBas moMOIb pu XUMHYECKUX 0KOTaX

" OTPABJICHUAX

OCHOBBI  DKOJIOTMYECKOM  I'PAaMOTHOCTH. XHMHYECKOE  3arps3HEHUE
okpyxatomen cpeapl [IJIK. Ponb XMMHUM B pELICHUH 3KOJIOTUYECKUX
npo6sem. [IpupoHbie HCTOUHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN ras,

HE(Th), MPOITYKTHI X MEPEPabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YeHHEe OOpas3loB MaTepHualioB (CTEKIO,

CIUIaBbl METAJUIOB, TIOJUMEPHBIE MaTEPHAJIbI)



INPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

1

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOTI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

11

1.2

0 TI03HABA€MOCTH SIBJICHHH NPUPOJbI, TOHUMaHUE OOBEKTUBHOU
3HaYMMOCTH  OCHOB  XMMMYECKOW Hayku Kak  oOijactu
COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyIbTyphl U
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOIO
oOuiecTBa; MIOHMMaHUE MECTa XUMUHU CPEIU IPYTHX €CTECTBEHHBIX
HayK

0 Hay4YHBIX METOJax MO3HAHUS, B TOM YHCJIE IKCIEPUMEHTAIbHBIX
U TEOPETUYECKHX METOJAX HCCIECNOBAHMS BEIIECTB M HM3YyYCHHUS
XUMHMYECKHX PpEaklMi; YMEHHE MCIOJIb30BaTh MOJICIN A

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cdepax mpodhecCHOHATLHON ACSITeTbHOCTH, CBS3aHHBIX C
XUMHUEH M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMHM Ha
JTOCTIDKEHUSX XMMHUYECKOH HayKH, YTO TO3BOJIUT OOYYarOIIUMCS
paccMaTpuBaTh ~ XMMHIO ~ Kak  cdepy cBoedl  Oynymiei
npodeccnoHaTbHON 1EeATENIBHOCTH U CIeNaTh OCO3HAHHBIN BBIOOP
XUMHU Kak MpOQUIBHOrO MpeAMeTa MpU IMepexo/ie Ha YpOBEHb

cpenHero o0I1ero oopa3oBaHus

Bianenne cucreMoll XMMHYECKMX 3HAHUM U YMEHUE NPUMEHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIHOYACT:

2.1

BaXHEHUITNE XUMHYCCKHE ITOHATHSI. XUMHUYECKHUH JJICMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEILECTBO, OJHOPOAHAS
1 HCOAHOPOJHAsA CMECh, OTHOCUTECIILHBIC aTOMHAsA 1 MOJICKYJIAPpHAast
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIDHAsl Macca, MOJISIPHBIN
00bEM, OKCHJ, KUCIIOTAa, OCHOBAHUE, COJb (CPEIHSs), XUMHUECKas

pcaKkuud, pCakuu COCAUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHUU




3aMeIleHHUs], peakuu oOMeHa, TerIoBoi APQeKT peakiuu, FK30- U
SHJOTEPMHUYUECKHE PEAKIINHU, PACTBOP, MACCOBAst 1OJSI XUMUYECKOTO
JNIEMEHTa B COCJUHEHHMH, MaccoBas MO U IPOLEHTHAs
KOHIICHTpAIMs BELIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPOHHBIH
CION aTroMa, aToMHas OpOuTanb, PajUyC aTroMa, BaJEHTHOCTD,
CTENEHb OKHCIICHHUS, XUMHYECKasi CBsI3b, SIEKTPOOTPULIATEIIBHOCTD,
NoJsipHass M HENOJsApHAas KOBAJCHTHAs CBs3b, HOHHAs CBS3b,
METaJUIM4ecKass CBSA3b, KpHCTAUIMYECKass peméTka (aTtomHasi,
VOHHAsI, METaJUTMYecKasi, MOJEKYJsIpHasi), MOH, KAaTHOH, AaHWOH,
ANEKTPOJIUT W HEIJIEKTPOJHT, SJIEKTPOIMTHUYECKAsl IMCCOLMAINS,
peakuMy HOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC
peaKIMy, OKHCIUTENb W  BOCCTAHOBUTENb, OKHCICHHE |
BOCCTAQHOBJICHHE,  OJIEKTPOJM3,  XHMHUYECKOE  PAaBHOBECHE,
oOpatuMble W HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOU

peakuuu, katanmsarop, ITJIK, koppo3ust MeTauioB, CILIaBbI

2.2

2.3

OCHOBOIIOJIATalOIIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHMsI Macchl,
nepuoandeckuil 3axkon . 1. MenneneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABoraz[po

TCOpUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON JUCCOIHAIIUT

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

3.2

YMCHHUC TIPABUJIBHO HCIIOJB30BATh H3YUCHHBIC BCHICCTBA U
MaTepuabl (B TOM YHCI€ MUHEpalbHble yIOOpEeHHs, METaIbl U
CIUIaBbl, MPOAYKTHl MEpepabOTKH MPHUPOAHBIX HCTOYHHKOB
yIJIeBOA0po0oB  (yrisi, NpUPOAHOro ra3a, HedTu) B OBITY,
CEeNTbCKOM XO3SHCTBE, HAa MPOU3BOJCTBE M NMOHMMAaHHE 3HAYCHHS
XKHUPOB, OEJNKOB, YIJIEBOJOB Ui OpraHu3Ma 4YeJOBEKa; yMEHHe
IMPOTHO3UPOBATH BJIMAHHWEC BCIICCTB U XUMHYCCKUX IMPOLCCCOB Ha

OpPTraHM3M Y€JIOBEKa U OKPYKAIOIIYIO MPUPOAHYIO CpELY

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU JPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaIW4YMe ombplTa paboThl € PasiMYHBIMM ~ MCTOYHUKAMHU
nHpopMalMid TO XUMHUU (HaydHas ¥ Hay4YHO-TIOMYJsSpHas

JIUTEpaTypa, cI0Bapy, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLCHHBATH I/IHq)OpMaI_II/IIO O BCIICCTBAX, HMX

3.4 MpEeBpalICHUSIX M NPAKTUYECKOM MPUMEHEHHH U  yMEHUE
WCIOJIB30BATh €€ /IS pelIeHUsl yueOHO-TT03HABATEIbHBIX 3a7a4
Brnagenne ocHOBaMU TOHSTHIHOTO ammapata U CHUMBOJIHYECKOTO

4 S3plKa XMMHMH ISl COCTaBieHUS (OpMYJIT HEOpPraHWYeCcKUX
BEIIECTB, YPAaBHEHUN  XMUMUYECKMX  pEAKLUHI;  OCHOBAMH
xumuyeckort HomeHkIaTypsl (IUPAC u TpuBHanbHOIN)
YMeHue  OOBSCHATH  CBSI3b  TOJIOKCHHSI ~ DJIEMEHTa B
[leprognueckoif cUCTeME€ C YHCIOBBIMU XapaKTEPUCTHKAMU

c CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj sapa,
olmiee YHUCIO DSIEKTPOHOB), pacHpeleleHHEeM 3JIEKTPOHOB IO
JHEPreTHYCCKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPHOIOB, KaUs
U KaJbIus
[IpencraBienre O MEPUOJUYECKOW  3aBHCHUMOCTH  CBOMCTB
XUMHYECKHX JJICMEHTOB (pamnyc aToma,

6 ANEKTPOOTPHUIATEILHOCTD), MPOCTBIX M CIOKHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B llepumonnueckoil cucreme (B MalbIxX
Meprojax M TJIABHBIX MOJTPYIIAX) U 3JIEKTPOHHOTO CTPOSHUS
aTroma

7 YMmenue knaccuuuupoBarh:

7.1 XAMHYECKHUE DIIEMEHTHI

7.2 HEOpraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PEAKIIUU

8 YMeHue onpenensiTh:

81 BaJICHTHOCTh U CTEMEHb OKHCIEHUS XUMHYECKHX DJIIEMEHTOB,

' 3apsi HOHA

8.9 BHJI XMMHYECKOH CBS3M M THIT KPUCTALUTUYCCKOW CTPYKTYpPHI B

' COCTMHEHUSIX

8.3 XapakTep cpedapl B BOJHBIX pacTBOpax BemlecTB (KHUCIOT,

' OCHOBaHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (GU3NUECKHE U XUMUYECKUE CBOMCTBRA:

9.1 MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, Tpadur, ammas,




KpeMHUH, a3oT, ¢ocdop, cepa, XJop, HATPUiA, KWW, MarHUM,
KaJIBIIMH, aTFOMUHUH, JKeJe30)

CJIIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOpOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOJ, OKCHUIBI M THAPOKCHIBI

metamwioB I-11A rpynm, amomunaus, meau (1), nunka, xemneza (11 u

22 [11), okcuast yrinepona (Il u 1V), kpemuus (1V), azora u dpocdopa
(1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTasi, a30THas,
docdopHas, yronpHas, KpeMHHUEBasE KUCIIOTa U X COJIH)
MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOWCTBA BEUICCTB B

93 3aBHCHMOCTH OT MX COCTaBa U CTPOCHWS, IPUMECHCHHE BEUIECTB B

' 3aBHCUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTh IPOTEKaHUS
XUMHYCCKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUIX

10 YMeEHUE COCTaBJIATH MOJICKYJSIDHBIC W HOHHBIC ypaBHEHUS
peaKIuii, B TOM YHUCIIE:

10.1 peakIuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil

103 WUTIOCTPUPYIOIIUX XUMHUYECKUE CBONCTBA M3YYCHHBIX KJIaCCOB

' (TpyI) HEOPraHUYECKUX BELIECTB

10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU

11 YMeHue BRIYUCIIATh (TPOBOUTH PACUETHI):

111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYI0O U MOJSIPHYIO MaccChl BEIIECTB,

' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COSTMHCHHUH

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB

114 10 YPaBHCHUSM XUMHYCCKHX PEAKIHAd W HAXOIUTh KOJIWYECTBO

' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peaKluu

12 Bnanenue (3HaHue 0CHOB):

OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWs (HAOIO/ICHHE,

191 W3MEpEHUe, OKCIEPUMEHT, MOJEIUPOBAHUE) TIPU HU3YUECHUU

' BEIIECTB M XUMHUYCCKHX SBJICHUH; YMeHHE CHOPMYIHUPOBATH
MpoOJIeMy | MPEATIOKUTD MYTH €€ pereHHs
12.2 6e30macHOil pabOThl ¢ XMMHYECKUMH BEIIECTBAMH, XUMHUYECKOU




MOCYI0N U JIabopaTOPHBIM 000pyIOBaHUEM

12.3

13

131

mpaBWwIaMu  O€30MAaCHOTO  OOpamieHWsi ¢ BEIIECTBAMHU,
UCIOJIb3YEMBIMH B IIOBCETHEBHOM KM3HU, IPaBUJIaMH IIOBEICHUS
B LEMIX CcOEepeKeHUs 370POBbSI M OKPYKAIOWIEH MPUPOAHOM
cpeabl; NMOHMMaHUE Bpena (OMACHOCTH) BO3IECHCTBUS HA >KUBBIC
OpPraHU3MBbl ONPEICNEHHBIX BEUIECTB, CHOCOOOB YMEHBIICHHS H

IpCaAOTBPAIICHUA UX BPEAHOI'O BO3I[€I>1CTBHH

Hamuumne MPAKTUYCCKUX HaBBIKOB IIaHUPOBAHUA u

OCYIICCTBJIICHHUSA CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC nu OIIMCaHHEC (bl/IBI/ILIeCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUE C (1)I/I3I/I‘~I€CKI/IMI/I N XHUMHUYCCKUMH SABJICHUIMHU,
OIIBIThI, WJJIFOCTPUPYIOIIUC IPU3HAKU HNPOTCKAHUA XUMHUYCCKUX

peakuuii

13.2

U3y4eHHe CII0CO00B pa3JieNIeHus cMecel

13.3

134

MOJy4YEHHE KHUCIOPOJa M H3YYEHHE €ro CBOMCTB; IOJy4EHHE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; MOJIY4YEHUE YIJIEKUCIIOro ras3a
U HU3Y4YEHHE €ro CBOMCTB; IOJyUYE€HUE aMMHUaKa U H3y4EHHUE €ro

CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MaccoBOM JoJel

PacTBOPEHHOTO BEIIECTBA

13.5

13.6

13.7

IpPUMEHEHHEe  HWHAMKATOpOB  (TakMyca,  METHJIOpaHxa |
(denondranenHa) 1uist oNpeneaeHs XapakTepa Cpeibl B pacTBOPax

KHCJIOT U MIEI04YeH

WCCIIEZIOBAHUE M ONHMCAHUE CBOIMCTB HEOPraHMYECKHX BEILIECTB
pa3IUYHBIX  KJIACCOB; M3yYCHHE B3aUMOJICHCTBHS KHUCIOT C
MeTaJlsIaMH, OKCHIaMHU METAIIOB, pacTBOPUMBIMU u
HEPaCTBOPUMBIMHU OCHOBAHMSIMU, COJISIMH, MOJIyuYeHue
HEpPacCTBOPUMBIX OCHOBAaHUMN; BBITECHEHHE OJIHOIO MeTajlia
JpYTUM W3 pacTBOpa COJM; HCCel0BaHHME aM(pOTEPHBIX CBOWCTB
TUIPOKCUIOB ATFOMUHUS U IUHKA

pelieHne SKCIEePUMEHTANbHBIX 3a7ady 1Mo TemaMm: «OCHOBHbIE
KJIACChl HEOPTaHWYECKUX COENMHEHUN»; «DIEeKTPOIUTHYECKAs

JUCCOLIM AU, «BaxHneiie HeMETalbl UM HX COCOUHCHUA,




«Bakuelnme MeTaIbl U KX COCOUHEHUS)

13.8

14

XUMHYECKHE  JKCIEPUMEHTHI, WUIIOCTPUPYIONINE  PHU3HAKU
MPOTEKaHHs PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TIPUCYTCTBYIONIME B BOJHBIX pACTBOpPaX HWOHBL XJIOPHU-,
Opomun-, woauwa-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIIUKAT-
AQHWOHBI, TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHus, KaJbIus,

aFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), HMHKA

YmMmenue:

141

NPECTAaBIATh PE3yJAbTaThl JKCIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNbCTB, I'padUKOB M TAOIUI[ U BBIBIATH SMIIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTAQHABJIMBAaTh  CBSI3M  MEXKAY  pPEIbHO  HAONIOaeMBIMH
XUMUYECKUMU SBJIICHUSAMU M IPOLECCAMH, MPOUCXOAAILIMMU B
Makpo- M MHKPOMHUpPE, OOBSICHATh NPUYUHBI MHOT000pa3us

BCIICCTB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 IlepBOoHayaIbHBIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemecTBa 1 cMecu. CriocoOBI pasziesieHus: cMecei
12 ATOMBI M MOJIEKYJIBl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX
' 271eMeHTOB. [IpocThIe U CI0XKHBIE BENIECTBA.
13 Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB.
' CreneHb OKUCIIEHUS
3aKkOH NOCTOSHCTBA cocTaBa BewnlecTB. OTHocuTENbHasE aTOMHas Macca.
14 OtHocuTenbHass MOJEKyJsApHas Macca. MaccoBas J0as8 XMMHYECKOIO
3JIEMEHTA B COEJUHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaast macca. MossipHbIii 00bEM ra3oB.
' B3auMocBs3p KOIMYECTBA, MACCHl U YHMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 Ou3nyecKkue U XUMUYECKUE SIBICHHAA. XUMHUECKAs PEaKUs U €€ NIPU3HAKHU.
' 3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS
5 Ilepuognueckuii 3akoH u llepnoanueckas cuctemMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB
[Iepnonnueckuit 3akoH. Ilepuoguyeckas cucTeMa XMMHYECKUX JJIEMEHTOB
2.1 .M. Menneneesa. Ilepuoasl u rpynmsl. QU3NYECKHUl CMBICH MTOPSIAKOBOTO
HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA
Crpoenune atromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. Dnektponsl. CTpoeHue
2.2 JIEKTPOHHBIX 000J04YeK aTOMOB TNepBbIX 20 XHUMHMYECKHX 3JIEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX JJIEMEHTOB IEpPBBIX
TpEX NEPUOOB, KaJus, KaJIbLUs (panuyca aTOMOB,
2.3 ANEKTPOOTPHUIATETLHOCTH, METANIMYECKMX M HEMETAJUIMYECKUX CBOICTB) U
UX COEIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM JJIEMEHTOB B
[leproanueckoit cucreMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
3.1 Xumuueckass cBs3b. KoBaneHTHast (NONsipHAs W HEMOJSIpHAsl) CBSA3b.




3.2

4.1

4.2

3JI€KTpOOTpI/II_[aTCJIBHO CTb XUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.

Merannndeckas CBI3b

Tunbel KpucTamIMueckux pemérok (aroMHas, HOHHAs, MeTauInYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAINYECKON PEIETKHA U BUIA

XHUMHYECKOH CBI3U

Baxwneiiye npencraBuTeNM HEOPraHMYECKHX BellecTB. Hemeraiuibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amQoTepHbIC) u
Hecosieo0pa3yrole; OCHOBaHHW (IIEIOYM U HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT (KUCIIOpOJCcOoAepkKalie © OeCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX )

dusznyeckue M XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-HECMCTAJJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

du3nuecknue U XUMHYCCKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu, Kajlaus, Mar”Hus u KajJablusi, AJIFOMHHUA, JKCJIC3Aa.

DNEKTPOXUMHUUECKUH Psiji HAIPSHKEHUH METaJlJIOB

4.4

4.5

®Ou3nyeckue W XMMHUYECKHME  CBOMCTBA  BOJOPOJHBIX  COEAUHEHHI
HEMETAJUIOB: XJIOPOBOAOPO/a, CEPOBOIOPOA, aMMHUAKA

dusnyeckrue U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).

[Tonyyenue OKCHI0B HEMETAILIOB

4.6

4.7

4.8

Xumnueckue coictBa okcuioB: MetaiuioB |IA-IIA rpymm, uunka, menu(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHIOB (Ha
IpuMepe TUIPOKCHUIOB aIFOMMHUS, *Kele3a, HuHKa). [lomyyenne ocHoBaHMit

1 aM(OTEepHBIX THIPOKCUIOB

OO6ume XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHON, CEPHUCTON, CEpHOM, a30THOM, (HochopHOM, KPEeMHUEBOM,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM Kucnot. [lonydenue kucmor

4.9

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit

4.10

HOJ’Iy‘{eHI/IC, COGI/IpaHI/IC, pacno3HaBaHueC BOIOpOJa, KHCIOpOJa, aMMHAKa,




YTJIEKHUCIIOTO Ta3a B JIA0OpaToOpuu
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4.12

[Tonyyenne ammmuaka, CEpHOM M A30THOM KHCIOT B IPOMBILLICHHOCTH.

OO6mmume crmocoOb! MOTYYeHUST METaJIOB

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccugukanus XuMUYEeCKUX peaKIyii M0 pa3InYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYAacTBYIOLIUX B PEAKIMU BEILIECTB, IO TEIIOBOMY 3 (eKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUECKUE YpPaBHEHUS.

OK30- 1 OHAOTCPMHUUCCKUC PCAKIIUHU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BoccTaHoBUTeNU. [Ipolecchl OKMCIEHUS U BOCCTAHOBJIEHMS. DJIEKTPOHHBII
0ajaHC OKHCIUTEIbHOBOCCTAHOBUTEIIHONW PEaKLIUU

Teopuss  snekrponuTuueckoil  auccoumanuu.  KaTHOHBI,  QHUOHBI.

9HeKTp0J’II/ITLI H HCOJICKTPOJINTHI. CuibHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb

JUucconranmmn

5.5

6.1

6.2

6.3

Peakuum nonHOTO 0OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIHii HOHHOTO 0OMeHa,

IIOJIHBIE M COKpAIIEHHBIE HOHHBIE YPABHEHUS peaKIuil
XUMUS U OKpy’Karolas cpeja

BemecrBa u marepuanbl B IIOBCEJHEBHOM >KM3HU 4elnoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHUX DPEaKIU B JabOpaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

XUMUYEecKoe 3arps3HEHHE OKpYyXaromied cpenbl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpeIoTBPAIICHHS
[IpenenpHas momyctumasi koHueHntparus semecTB (II1K). Ponp xumum B
pEelIeHUU HKOJOTHYECKUX Tpo0ieM. YCHIIEHHE TMapHUKOBOro 3ddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

[Ipumenenue cepsl, a3oTa, pocdopa, yriaepoia, KpeMHHS U UX COCTUHCHUNA B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. IIpumenenue
METAJJIOB M CIUIaBOB (CTajib, YYTyH, AIOpaTIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coeAuHeHui. I[loHsTHE O KOppO3MM METaloB,

OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(ThH),



MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

HepBOHa‘-IaJIbeIG IOHATHSA 00 OPraHMvYCCKHUX BCIICCTBAX KaK O COCAUWHCHUAX

yriepoaa (MeTaH, OTaH, OJTWIICH, alCTHUJICH, 3TaHOJ, TIJIMOEPHUH, YKCYCHas

0> kuciora). [loHsTHE O OWOJIOTMYECKW BAKHBIX BEIIECTBAX: JXHpaxX, OEJKax,
YIJI€BO/IaX — M UX POJIU B KHM3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o hopMynaMm XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM



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

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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