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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMsl COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO
oOmiero oOpaszoBanus, npeacrasieHHbIXx B ®I'OC OOO, a Takxke Ha OcHOBe (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUSA U ¢ Y4ETOM KOHLEMIMU IMPENnojaBaHusl yd4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit dexepanmu.

[Iporpamma no xuMuu JHa€T NpENCTaBICHHE O LENAX, oOued cTpaTeruu OOy4yeHHs,
BOCIIUTaHUS W pPa3BUTHS OOYy4alOIIMXCS CpPEACTBAMU Y4eOHOro IpeaMeTa, YCTaHaBIUBAET
00s3aTeNIbHOE NPEIMETHOE COJEpKaHUE, IPEeIyCMaTpUBAEeT paclpeiesieHue ero Mo kKjiaccam u
CTPYKTYpPUPOBaHHUE I10 Pa3esiaM U TeMaM IIPOrpaMMBbl [0 XUMHH, ONPEIEISET KOJINYECTBECHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTHKH COJEP)KAHUS, PEKOMEHAYEMYIO IIOCIE0BATEIbHOCTD
U3YYEHUS XUMHUHU C YUYETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH y4eOHOro
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaromuxcs, onpeaesisieT BO3MOKHOCTH NpeaMeTa JUis
peanuzanuu TpeOOBaHUI K pe3ylibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHusl, a Takke TpeOOBaHUH K pe3yabTaTaM 00yueHUs: XUMHUH
Ha YypOBHE ILeNeld H3y4eHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOM
JEeSATENbHOCTH 00Y4aroOIIEerocs o OCBOEHUIO Y4EOHOTO COJIep KaHuUs.

3HaHUE XUMHHU CIYXKHUT OCHOBOU U1 (YOPMUPOBAHMSI MUPOBO33PEHHSI 00YyYaIOLIErocs, ero
MIPEICTABICHUH O MaTEpPUATBHOM €JUHCTBE MHUpPA, BAXXHYIO POJIb UTPAIOT (hOpMUpyeMble XUMHUEH
MIPEICTABIEHUS] O B3aMMOIIPEBPALLICHUSX SHEPTUU U 00 3BOJIIOIMH BEIIECTB B MPUPOJIE, O MYTSIX
pemieHust TI00albHBIX MpOOJEeM YCTOHUMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPbEBOA,
SHEPreTUYECKOM, MUIIEBOI U AKOJIOTrMUECKON 6€30MacCHOCTH, POOIEeM 3PABOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEW M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JIMYHOCTH, €€ 0011eil 1 (yHKIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB  HMX  CAMOCTOSITENIbHOW  Y4eOHOW  JEATENbHOCTH,  OKCHEPUMEHTAJbHBIX U
HCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIs1/1a HA €IUHCTBO MPUPOJIBI M YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM 3TArloM B (hOpMUPOBAHUH
€CTECTBEHHO-Hay4YHON I'PaMOTHOCTH 00Y4atoIUXCs;

crocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHMSM, K TPUPOJE, K YEJOBEKY, BHOCHUT CBOM BKJIQJ] B DKOJIOTMYECKOE OOpa3oBaHUE
o0y4aromuxcs.

JlaHHbIe HampaBleHHS B OOYYEHHH XMMHH 00€CIeYMBalOTCs crieln(UKoON conepKaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBIAETCS NEeJarorMyeckd aJanTHUPOBAHHBIM OTPaKEHUEM
0a30B0il HAyKH XMMUU HA ONpPEEIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUsI OPHEHTHPOBAH HAa OCBOCHHE
00yJaroIMMUCs CUCTEMBI NIEPBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKONH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX MOHATUN OPraHUYECKON XUMUHU.

CtpykTypa comepkaHusl MPOrpaMMBbl TI0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. ConeprkaHue CKIAIbIBACTCA U3 CHCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBI TMOHATHHA O XUMHYecKoW peakmuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpPraHW30BaHbl 10 NPUHIUIY IOCJIEJOBATEIBHOIO Pa3BUTHs 3HAHMN Ha OCHOBE
TEOPETUUECKUX MIPEJICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUY;

— YYEHMSI O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;

— Mpe/ICTaBIECHUH 00 IEKTPOIUTUYECKON TUCCOLUAIIMN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHASA (DYHKIHMU OOBSICHEHUS M IMPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHS U MTOJTyYEHHUS NU3y4aeMbIX BELIECTB.

OcBoeHne mnporpamMmbl 0 XMMHUH CIOCOOCTBYEeT (OPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKOM COCTaBIAIOLICH HAYYHOM KapTUHBI MHUpPAa B JIOTHUKE €€ CUCTEMHOH IIPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHUIO U METOAaM MO3HaHMs B Hayke. M3yueHue xumuu
IPOUCXOIUT C TIPUBJICYEHHEM 3HAHUM M3 paHee U3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 57 knaccel» u «dusuka. 7 kmace.

[py u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIBHOCTH YEeJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpBI. 3ajada yueOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHYECKHX 3HAaHUM — BaKHEHIIMX ()aKTOB, MOHITHH, 3aKOHOB M TEOPETHYECKHX
MIOJIOKEHUH, JIOCTYNMHBIX OOOOLIEHHH MHMPOBO33PEHUYECKOTO XapakTepa, sS3blka HayKH, B
MPUOOIIEHNN K HAyYHBIM METO/AaM MO3HAHUS [IPU U3yYEHHUH BEILIECTB U XMMUYECKUX PEaKIHii, B
(GOpMHpPOBAaHMM U pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX NPUMEHEHMH B Yy4eOHO-
[I03HABATEIBbHON M yueOHO-UCCIIEI0BATENbCKON 1EATENbHOCTH, OCBOCHUU MPaBUiI 0€30MacHOr0
oOpallleHus C BEIIeCTBAMU B [TIOBCEAHEBHOM JKHU3HHU.

Ilpn M3ydyeHMH XMMUU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (opMHUpPOBaHHE MHTEIUICKTYAJIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHHMIO,
COTPY/ZHUYECTBY, CaMOCTOATEIbHOMY MPHUHITHUIO PELIEHUH, CIIOCOOHON ajanTupoBaThcsi K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KHU3HH;

— HalpaBJIeHHOCTh OOY4YeHHsS Ha CHCTEMaTHYEeCKOe NPUOOIIEHUE O0O0ydJaroIuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  NE€ATEIBHOCTH, HAy4yHBIM  METOJAaM  IIO3HAHUA,
(OpMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrieueHne YCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIBbITa
pa3sHOOOpa3HOM JEesATENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOLINX YHUBEPCATIbHOE 3HAUCHUE JUIsl pa3JIMYHbIX BUJIOB JIEATEIbHOCTH;

— ¢opmupoBaHue 00meH (YHKITMOHATHPHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
quciae YMEHUHA OOBSACHATh M OLCHMBAThH SIBJICHUS OKPY)KAIOLIETO MHpA, HCIOJIb3Ysl 3HAHUS U
OMBIT, MOJIyYEHHbIE MpPU M3YyYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pEIICHUUu mpodiieM B
IIOBCEHEBHOM KU3HU U TPYAOBOH NEATEIBHOCTH;

— (hopMupoBaHue y 00y4arOMMXCs TYMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKUX 3HaHUM AJi1 BBIPAOOTKU 3KOJIOTMYECKH LeJIeco00pa3HOro IMoBeACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISX COXPAHEHMsI CBOETO 370POBbS M OKPYXKAIOIIEW MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBALMHU K O0YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHMS OOIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo Wi U HAITPABICHHOCTH JalIbHEHIIIET0 00yUeHHMS.



OO1miee yucino 4acoB, OTBEAEHHBIX AJIA M3yYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B Heneno), B 9 kiracce — 68
4yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMUYECKHE MOHATHS

[Ipeamer xumuu. Poib XMMHM B JKM3HM 4elOBeKa. XMMHsS B CHCTeMe HayK. Tema u
BemiecTBa. PU3NUECKUE CBOMCTBA BELIECTB. ArperaTHoe cocTossHME BemecTB. Ilonarue o
MeTOJ[ax MO3HaHus B XUMHU. YncThie BemiecTBa 1 cMecH. CriocoObl pa3iesieHHsI CMECEH.

ATOMBI M MOJIEKYJBl. XUMHYECKHE 3JeMEHTBl. CHUMBOJIBI XMMHYECKHUX DIJIEMEHTOB.
IIpocTsie U cil0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xummueckass (opmyna. BalleHTHOCTP aTOMOB  XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENNBbHAsA aToMHas Macca. OTHOCUTEIIbHAS MOJIEKYJIIpHAas
Macca. MaccoBas 405151 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €AMHUIL BellecTBa. Pacuérel o hopMynamM XMMUYECKUX COEIMHEHUH.

dusnyeckue M XMMHUYECKHUE SBICHHUSA. XUMHUYECKas peakius U €€ INpPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BelleCTB. Xumuueckue ypaBHeHus. Kiaccudukanus XuMU4ecKuX peakuuit
(coenuHeHMs, Pa3JIOKEHUs, 3aMEIIEHUs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMU PabOThl B J1abOpaTopuu M NpUEMAMHU
oOpamieHus ¢ 1a00paTOpPHBIM 00OpYIOBaHMEM, M3YUYEHHE U ONHUCaHHE (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHNE BOCKA, TassHUE JIb/A,
pacTUpaHue caxapa B CTYIKE, KMIIEHUE U KOHJEHCAIMs BOAbI) U XMMUYECKHUX (FOpEHUE CBeuH,
MIPOKAJIMBAaHUE METHOW MPOBOJIOKH, B3aMMOJIECHCTBUE MeJa C KHCIOTOW) SABJICHUM, HaOII01eHue
U ONHCAaHME TPU3HAKOB MPOTEKAaHUs XMMHMYECKHUX peakluil (pasjokeHue caxapa,
B3aMMOJIEHCTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusl, paznoxkeHue ruapokcuaa meau (II) mpu
HarpeBaHHM, B3auMoJeHcTBHE »ene3a ¢ pactBopoMm conu menu (II), m3ydenue cmocoGoB
pasfeneHuss cCMeceil: C IOMOIIBI0 MarHuTa, (UIBTPOBAaHHE, BbINAPUBAHUE, JUCTUILIALUA,
xpomarorpadus, NpOBEJEHHE OUYUCTKH IOBApPEHHOM CONM, HAONIOJEHUE U OIHUCaHHE
pe3y/bTaTOB IPOBEJICHUs OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MacChl, CO3JaHUE
MO MOJIEKYI (IIIapOCTEePKHEBBIX ).

BaxxHeiilme nmpejacTaBUTe I HEOPraHNYECKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucinoposa B mpupoje, Gu3ndeckue 1 XUMHIECKUE CBOMCTBA (pEaKIuu TOPECHHS).
Oxcunpl. Ilpumenenue kucinopoga. CnocoObl MOTy4eHHUS KHCIOpoJa B J1abOpaTopuu
poMbIIeHHOCTH. KpyroBopoTr kuciopoaa B npupone. O30H — asIoTponHas MOAU(pUKALUS
KHCIIOPOJA.

TemnoBoil 3¢ ekt XUMHUECKOW peakuuu, TEPMOXMMHUYECKHE YpPaBHEHUs, 3K30- U
SHAOTEPMHMUYECKUE peakuuu. TOIUIMBO: yroinb M MeETaH. 3arps3HEHUE BO3/yXa, YCHIICHHE
MAapHUKOBOIO 3P deKTa, pa3pylIeHHe 030HOBOT'O CIIOSL.

Bomopon — »smemeHT M mpocroe BemecTBo. Haxoxkaenue Bojgopoza B IpUPOJE,
(bu3nyecKkre U XUMHUYECKUE CBOICTBA, IPUMEHEHUE, CIIOCOOBI IoydeHus. KucioTsl u comu.

MossipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPaBHEHUSIM.

®usnueckue cpolicTBa BoAbl. Boxa kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIILEHHBIE PAaCcTBOpPHL. PacTBOpHMOCTH BewecTs B Boje. MaccoBass [0y BELIECTBA B
pactBope. XumHuueckue cBoiicTBa BoAbl. OcHOBaHMA. Poiib pacTBOpPOB B NPHUPOJAE U B KHU3HU



yenoBeka. KpyroBopoT BOAbl B Ipupoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MIPUPOHBIX BOJ.

Knaccudukamnus nHeopranmueckux coenuHeHnid. Oxcuabl. Knaccudukanus OKCHIOB:
coneoOpa3ymoiure (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpa3yromue. HomeHnknatypa
okcn0B. DU3nUecKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydyeHne OKCHIoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSA.
Homenknarypa ocHoBaHui. Pu3MuecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHuH. [lomyuenue
OCHOBaHHII.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. OU3ndeckue U XUMHUUECKHE
cBoiicTBa KUCHOT. Psan aktuBHocTn MetauioB H. H. bekerosa. [lonyduenue Kucior.

Comu. Homenknarypa coneil. @u3nyeckne U XMMUYECKUE CBoOMcCTBa cosei. [lomyuenue
COJICH.

['eneTnyeckas cBsI3b MEXKIYy KJIaCCaMU HEOPTAaHUYECKUX COCTMHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/EICHUE COMEPKaHUs KUCIOpOoia B BO3MyXe, MOTy4YeHue, coOupaHue,
pacrio3HaBaHWE U HM3YYEHHUE CBOMCTB KHUCJIOPOJa, HAOIIOJIEHHE B3aMMOJICUCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHMsSI U NpEKpalleHUs TOpeHus (1moxapa), O3HAaKOMIIEHUE C
oOpa3llaMyd OKCHIOB M ONHCAHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHWE, pAclOo3HABaHUE U
M3y4eHUE CBOMCTB Bojopoaa (ropeHue), B3aumojeicTtBue Bogopoaa ¢ okcumom wmenu (II)
(BO3MOKHO HCIIONB30BaHKUE BUAEOMATEPHUAJIOB), HAOMIOIEHHE 00Pa3I[0B BEIIECTB KOIUYECTBOM
1 Monb, wccnenoBaHne OCOOCHHOCTEH PAacTBOPEHHUS BEIISCTB C PA3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C MeTaslaMu (HATpUeM U KaibliieM) (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEpHUAJIOB), UCCJEIOBaHNE OOpPa3IlOB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB,
HaO/II0/IeHNEe M3MEHEHUs] OKpPAacKd HMHIUKATOPOB B PAcTBOpaxX KHUCJIOT U IEJoYel, M3ydeHue
B3aumojeicTBust okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeETaJIaMH,
peakuuii HEUTpaJIU3aluu, MOJYYECHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IPyTuM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelnmue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuonnuyeckasi cucrema xummu4yeckux djiemenros JI. U.
MenpaesieeBa. CtpoeHne aToMOB. XuMHu4yeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKM KJIAacCHU(PUKAMM XUMHUYECKUX dJIeMEeHTOB. [loHsiTHe 0 Tpymnmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAIIIbI, TaJOTEHBI, HHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOpBIE 00pa3yloT aM(oTepHbIE OKCUIBI M THAPOKCHIIBI.

[Tepuonnueckuii 3akoH. Ilepuogmyeckass cucrema XuUMUYeCKHX »dieMeHTtoB [[. .
MenpeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux dsemeHToB Jl. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3MYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB aroMHbIX snuep. M3otombl. Onexrponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKUX d7eMeHTOB [leproandyeckoi cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
Ilepnonnueckoii cucreme . M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI paJInyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METAJLTHYCCKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U NEepUoaaMm.



3nauenue llepuonnyeckoro 3akona u [leproguueckoil cUCTEMBl XMMHUYECKUX JJIEMEHTOB
JUISl pa3BUTUS HayKH U nipakTtuku. [[. . Mennenees — y4€HbIN U TpayKJaHUH.

Xumunyeckas CBS3b. KoBanenrnas (monspHast " HEToJIIpHast) CBS3b.
ONEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 2JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucieHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. IIponeccel
OKHCJICHHUS U BOCCTAaHOBJICHUs. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3LOB BELIECTB METAIJIOB M HEMETAJJIOB, B3aUMOJAEWUCTBHUE THAPOKCUAA
LIMHKA C PAcTBOPAMH KHCJIOT U IEJIOYEeH, NPOBEICHUE OIBITOB, WLIIOCTPUPYIOIMIHUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIU (TOPEHHE, PEaKLUHU Pa3IoKEHUs, COSIMHEHNS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€d NPU M3YYEHHU XMMHHU B § KJIacce OCYLIECTBISIETCS
yepe3 MCIOJIb30BAHME KaK OOHIMX €eCTECTBEHHO-HAyYHBbIX IOHATHH, TaKk U IOHATH,
SBJIAIOIIMXCS] CUCTEMHBIMHU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC IOHATHS: HAayYHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kilaccuukauus,  MEepUOAUYHOCTb,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHHUE, MOJIENb, SBJICHUE.

@dusuka: MaTepus, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJI, H30TOIBI,
PaZvoOaKTUBHOCTb, MOJIEKYyJa, SJCKTPUYECKHH 3apsf], BEILECTBO, TelO, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, ra3, (pU3MuUecKhe BEJIWYMHBI, €IUHHIBI W3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3161, CoHIIE.

buonorus: ¢porocuntes, npixanue, ouocgepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TIOPOJBI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKIus

[Tepuonnueckuii 3akoH. Ilepmogmyeckass cucrema XuMUYeCKHX »dieMeHToB [[. .
MenpeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KaJbLUUS U HUX COECIUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [leproauueckoil CUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHJbl XUMHYECKOW CBA3M. THIIBI KPUCTAJUNIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMETKH M BHJIA XHMHUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPTaHMYECKHX BEHIECTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHMYeCKUX COEIMHEHUH, IeHeTh4YecKas
CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanus XUMUYECKHX peaKUUi MO Pa3IMYHbIM MPH3HAKaM (110 YUCIY U COCTaBY
Yy4YacTBYIOIIMX B pEaKUUM BEUIECTB, IO TEMJIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHel
OKHCJICHHS XUMHYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHUIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIH, TEPMOXUMHUECKHUE YPAaBHEHUSI.

IlonsiTne o cxopoctu xumuueckoil peakuuu. [loHsTue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusax. [lonsatue o
karanuse. [loHsTne o xumuueckoM paBHOBecuH. DaKTOpbl, BIUAIOIIMNE HAa CKOPOCTh
XMMHYECKON PEAKINH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.



OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JICKTPOHHBIA OalaHC OKUCIUTEIIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPABHEHMH OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BaHHMEM METO/A IEKTPOHHOT 0 OaaHca.

Teopust 3nEKTPOIUTUYECKON OUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTH. KaTHOHBI,
aHUOHBI. MexaHM3M [HMCCOLMAlMM BEUIECTB C pPa3IUYHbIMH BHJIAMHU XHMHUYECKOM CBS3H.
Crenenp aucconyanuy. CUIbHbBIE U CIIa0bIe 3JEKTPOJIUTHI.

Peakuun moHHoro ooMeHa. YCIOBUS MPOTEKaHUSA PEaKLUUil MOHHOTO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHbIE ypaBHEHHUS peakiuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEl B CBETE
NPEICTABICHUH 00 3JIEKTPOJUTHYECKOW nauccoumanuu. KauyecTBeHHbIE peakiMd Ha HOHBIL.
[TonATHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZEISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauloB (rpadura u anMasa), CIOXKHBIX BEHIECTB (XJOpHaa HATpHs),
UCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKOM pEaKIMU OT BO3JIEHCTBUS Pa3INMYHBIX
(akTOpOB, UCCIIEAOBAHUE SJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa JAUCCOLUAIIH
KHCIIOT, ILeJo4Yed M cojiel (BO3MOXHO MCIIONIb30BAaHME BHJEO MAaTepUasoB), IPOBEIECHUE
OIBITOB, WUIIOCTPUPYIOIIUX NPU3HAKU NPOTEKaHMUs peakUuil MOHHOro odMeHa (oOpa3zoBaHME
ocajJka, BBIJCNICHHE Tra3a, OOpa3oBaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pa3ioXKeHHs, COCIUHEHMS),
pacno3HaBaHUE HEOPraHWYECKUX BEILECTB C IIOMOIIBIO KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pelIeHNe HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertayibl M MX coeJUHEHUA

OOmast xapakrepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CTpoeHne W (PU3NYECKHE CBOWCTBA TPOCTHIX BEIIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha NpHUMEpe XJopa (B3aMMOACHCTBHE C METaJUIaMH, HEMETaJUIaMH,
menoyamu).  Xsopoogopoa. ConsiHas — KHCIOTa, XUMHUYECKHE CBOWCTBAa, IOJIy4EHHE,
npuMeHeHue. JleficTBre Xiopa 1 XJI0poBOAOpO/ia Ha OpraHu3M YesioBeKka. BaxHeiiue Xmopuasl
U UX HaXO0XJICHHE B IPUPOJIE.

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOINHBIE MOJU(PHUKAIMKA KUCIOPOJa U cepbl. XUMHUUECKUE CBOICTBa
cepel. CepoBosopoJ;, CTpoeHue, (u3NYecKne M XUMUYeCKHe CBOHCTBA. OKCHIBI Cephl Kak
MpeICTaBUTENN KHUCIOTHBIX OKCHI0B. CepHasi KucCjoTa, GU3NYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme kak MpeacTaBUTENs Kjacca KUCIOT M crneuudpuyeckue). XUMHUYECKHE peakIHH,
Jeallue B OCHOBE IMPOMBIIUIEHHOTO crocoba TOdydeHus cepHOMl KucioThl. [lpumeHenue
cepHoit kucioTbl. CoJlid CepHOM KUCIIOTHI, KaYeCTBEHHAS peakius Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupone. XHMMHMUYECKOE 3arpsA3HEHHE OKpYKAIoLEH cpeisbl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.

OOmast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHH OKUCIEeHUA. A30T, pPAcIpOCTpaHEHHE B MpHponae, (PUINUYECKUE HU
XUMHYeckre cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHaK, ero Gu3n4eckue i XMMUYeCKHe
CBOWCTBa, MolyueHHe u npuMenenue. Conu aMMOHUS, UX (pU3MYECKHe U XUMHYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakiusi Ha MOHbI aMMOHUA. A30THasi KHCJIOTa, €€ IMOJy4YeHHE,
¢usnyeckue M XHMMUYECKHe CBOHCTBa (0OIIMEe Kak MpPEeACTaBUTEN Kilacca KHUCIOT U
cnenupuyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPATbHBIX



ynoOpeHuil. XuMU4ecKoe 3arpsi3HeHUE OKpY’KaroIlel Cpelibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3IyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHbie MOIU(PUKAITUIH
dbocdopa, busnveckue m xumudeckue cBoiicta. Oxcun docedopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, monyudeHue. Vcmonb3oBanue (ochaToB B KauecTBe
MUHEPAIBHBIX YI0OpEHHA.

OO6mas xapaktepuctuka 3JeMeHTOB I[VA-rpynnbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIEHHs. YTJIEepOJ, alJIOTPONHbIE MOIU(PUKAILINH, PACIPOCTPAHEHUE B
npupoje, pu3nueckre 1 XuMUIecKre cBoicTBa. Ancopouus. KpyroBopor yriiepoaa B mpupoe.
Oxcupsl yraepoaa, ux (puU3NYecKue M XMMUYECKHE CBOWCTBA, I€MCTBUE HA KUBBIE OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIIOTUYECKUE MPOOJIEMBI, CBsI3aHHbIE ¢ okcuaoM yrieponaa (IV),
TUIOTE3a II00aJIbHOTO TMOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora U eé
CONM, UX (PU3MUECKHE M XUMHUYECKHE CBOICTBA, MOJydeHHE U NpuMeHeHue. KauecTBeHHas
peaknust Ha  KapOoHaT-MOHBL. ~ cmomb3oBaHme  KapOoOHaToB B OBITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH M CETECKOM X035 CTBE.

[lepBoHauyabHble MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHHSX YIiepoja
(MeraH, STaH, STWUJIEH, AalETWIEH, 3TaHOJ, IJMUEPUH, YKCycHas Kucinota). I[Ipupoansie
UCTOYHUKHU YTJIEBOJOPOAOB (Yroib, HPUPOIHBIA Ta3, HedTh), MPOAYKTHl HX HepepaboTKu
(6eH3uH), UX POJIb B OBITY ¥ MPOMBIIUICHHOCTH. [IoHATHE 0 OMOJIOTHYEeCKH BAXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yriaeBoJax — W HMX pOJM B KU3HM 4YelloBeKa. MarepuallbHOE€ €IUHCTBO
OpPraHUYECKUX M HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnyeckue M XHWMHUYECKHE CBOKCTBA, MOJYYCHHWE W MpPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmue mnpencrtaBieHuss o6 okcuae kpemaums (IV) u
KpeMHHEBO kucnore. CUIIMKAThI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBILIUICHHOCTH. Baxxuelme
CTPOWTENIbHBIE MaTepHalbl: KepaMHUKa, CTEKJIO, HEMEHT, OeToH, xene3o00eToH. [Ipobimemsl
0€30MacHOr0 UCTIIOJIB30BAaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEITHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHCJIOTHI, MPOBEACHUE
KAaueCTBEHHBIX pEaklWi Ha XJIOPUA-UOHBI M HAONIOJEHHE MPU3HAKOB UX MPOTEKAaHUS, OIBITHI,
oTpakaromue (U3NUYEeCKue U XMMHUYECKHE CBOMCTBA TajIOTEHOB M UX COECJUHEHUI (BO3MOXHO
WCIIOJIb30BaHNE BUEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPHIOB (TaJOreHHJIOB),
O3HAKOMJICHHE C oOpasnmamMu cepbl U €€ COCAMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJIeOMAaTEepHalioB), HaOJIofeHHWe Tmpouecca OOYrJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCJIOThI, U3y4YEeHHUE XUMUYECKHUX CBOMCTB pa30aBlieHHOW cepHOMU
KHCJIOTHI, TIPOBEICHHE KAYECTBEHHOH peakiuu Ha cynb(aT-uoH M HaOIoJIeHHe MpHu3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBAMH a30Ta, (ocdopa M WX COEAMHEHHI
(BO3MOXHO HCTIONB30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX B (OCHOPHBIX yIOOPECHHH,
nojy4yeHue, coOupaHue, paclo3HaBaHWE M U3yYeHHE CBOWCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pPEAaKIMid Ha HMOH aMMOHHMA U (ocdaT-HOH W HU3yUeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBIE KOHIICHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUAIIOB), M3YyUYEHUE MOJEIEH KPUCTAIUIMUECKUX PEIIETOK aimMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCcopOIMd PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoidydeHHe, coOupaHue, pacrno3HaBaHue
U M3Y4YCHUE CBOMCTB YIJICKMCIIOTO ra3a, MPOBEJCHHE KaYeCTBEHHBIX pEakIMii Ha KapOoHAT U
CHWJIMKAT-MOHBl W HW3Y4YEHHE TMPU3HAKOB MX IMPOTEKaHHs, O3HAKOMJIEHHE C MPOJYyKUIUEH
CHWJIMKATHOW TPOMBIIUICHHOCTH, PEIICHHE JKCIePUMEHTANbHBIX 33/a4 To TeMe «BaxHeiiue
HEMETaJUTbl U UX COCIUHEHHS.



MeTa/u1bl M X COeIMHEHUS

OOmasi xapakTepUCTHUKA XHUMHYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUM WX
nojoxxenus B [lepuonnueckoi cucreme xumuueckux sneMeHToB [[. 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemeéTka. DIEKTPOXUMUYECKUM PAJl HANpsSOHKEHUH MeTaioB. (DU3WYECKHE M XUMHUYECKHUE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPpO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBkl (CTaib, Yyr'yH, JIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHUE B OBITY M MPOMBIIIJIEHHOCTH.

[{esrouHbIe METAILIBL: TIOJIOKEHHUE B [lepronnueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /.
N. Menneneesa, CTpoeHHE MX aTOMOB, HaxoxKieHue B mnpupone. dPusndeckue U XUMUYECKHE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUAb U TUAPOKCUABI HATpUsl U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[IesrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: mosnoxxeHue B Ilepuogmueckoit
cucteMe xummdeckux aneMmeHToB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HaxOXKICHHE B
npupoje. Gusnyeckne 1 XMMHUYECKUE CBOMCTBA MarHusl M Kajblusd. BakHelinue coequHEHUs
KaJbIus (OKCHI, TUAPOKCU, coi). JKECTKOCTD BOJIBI M CIIOCOOBI €€ YyCTpaHEHHUSI.

AmomuHuil: nonoxxkenue B llepumoandeckoid cucteMe Xumudeckux sjemeHtoB JI. .
MenaeneeBa, CTpo€HHE aTOMa, HaxoJaAeHue B npupoje. Gusnyeckre U XUMUUECKUE CBOMCTBA
amroMUHMS. AM(OTEpHBIC CBOWCTBA OKCU/IA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepuognmueckoir cucreme xumuueckux osnementoB J[. W
MenneneeBa, CTpoeHHE aTOMa, HaxoXJIeHue B npupojae. dusnyeckre U XUMUYECKUE CBOMCTBA
xkene3a. Okcunpl, ruapokcuasl u comm xenesa (II) m xemeza (III), mx cocraB, cBolcTBa H
MOJIyYEeHHE.

Xumuueckuit Ixcnepumenm:

O3HAaKOMJIEHHE C O0pa3lamMu METajulIoB M CIUIaBOB, HUX (PU3NYECKUMHU CBOWCTBAMU,
M3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIONB30BAaHHE BHUIACOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICUCTBHS OKCHJIA KAJBIUsI U HATPUS C BOAOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpPHUANIOB), HCCJIEIOBaHNE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHUsS Keine3a B
Kucopoae  (BO3MOXKHO — HCTOJB30BaHHE  BUICOMATEPUANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblUs, AIFOMUHUA, IIMHKA, *kene3a (II) u xenesa
(IIT), memm (I1), HaOMrOACHUE W ONMUCAHUE MPOICCCOB OKpAIIMBaHUS INIAMCHH MOHAMH HaTpHS,
Kallusl U Kaiblus (BO3MOXKHO HCIIOIB30BAaHUE BUIACOMATEPHANIOB), HCCIEI0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THAPOKCHA IIMHKA, PEIICHUE dKCTICPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHelne MeTasuibl U UX COEUHEHUS».

XuMud U OKpPYIKa0Ias cpeaa

BemectBa u Matepuasbl B MMOBCETHEBHON JKU3HU YeJIOBEKa. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomp Npu XUMHUYECKHUX OXKOrax u
OTpAaBJICHUSIX.

XUMUYeCcKOoe 3arpsi3sHEHHE OKPY)KaoIel cpesl (MpeaenbHas TOMycTUMasi KOHIEHTPALUs
BelecTs, naiee — [1/IK). Pons XxuMuu B pemieHnn 3KOJIOTUYECKUX MPOOIIEM.

Xumuueckuil Ixcnepumenm:

n3ydyeHue o0pasioB MaTepuasoB (CTEKIIO, CINIAaBbl METAJUIOB, IIOJUMEPHbIE MaTEpPHAIbI).

Mescnpeomemmnuie ceasu

Peanuzarusi MeXIIpeAMETHBIX CBSI3€W MPH M3YYCHHH XUMHH B 9 Ki1acce OCYIIECTBISETCS
yepe3 HCIMOJb30BaHHWE KakK OOMIMX €CTeCTBEHHO-HAYyYHBIX TMOHSATUH, Tak M IOHATHIA,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIIA.



OOmue ecTeCTBEHHO-HAYYHbIE TOHATHUSA: HAy4YHBIM (akT, THUIOTe3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIacCUpUKalUsi,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCICPHMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIA YPPEKT, TEXHOJIOTHUS, MATEPHUAIIBI.

Odwuszuka: MaTepus, aToM, OJJIEKTPOH, MIPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaauOaKTUBHOCTb, MOJICKYJA, JJICKTPUYECKUH 3apsl, MPOBOJHUKH, IIOJYIPOBOJIHHUKH,
TMDJICKTPUKHY, (OTODJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUIMUECKasl peméTka, CIUIaBbl, (U3UYECKUE BEITUYHHBI,
€IMHHIIBI H3MEPECHHSI, KOCMUYECKOEe TTPOCTPAHCTBO, IIAaHETHI, 3BE31b1, COTHIIE.

buonorusi: ¢orocuHTe3, npIxaHue, OHocdepa, IKOCUCTEMa, MUHEpAIbHBIC YIOOPCHHS,
MHUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITIUTATCIIBHBIC BCIICCTBA.

['eorpadusa: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TOPOABI, TIOJIE3HBIC
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO 0OOLIeTo 0Opa3oBaHUA
JIOCTUTAIOTCS B X07le O0Y4YEHUsI XMMUHU B €UHCTBE YUeOHON M BOCIIUTATENbHOM 1E€ATENbHOCTU B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUWCKMMM  COLUOKYJIBTYPHBIMM M  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOpPMaMH IOBEACHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLMATM3AIMN O0YIarOIIUXCS.

JIMYHOCTHBIE PE3YyNbTAThl OTPa’KalOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM INO3UTHBHBIX LICHHOCTHBIX OPMEHTALUN W PAaCUIMPEHUE OIBITA NEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuOTHYECKOr0 BOCHUTAHUA:

LIEHHOCTHOTO OTHOUICHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HACJIEZINIO, MOHMMAHUs 3HAYCHHS XUMHMYECKOW HAyKM B KM3HM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTHU BJIAJIETh JOCTOBEPHON MH(pOpMAIUEil O MepefoBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBOW M OTEYECTBEHHOW XMMHHM, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MUpa 1 00IIEeCTBa;

2) rpasKaaHCKOro BOCIIMTAHUSA:

IIPEICTABIEHUS] O COLUAIbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOLIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIe10BaTEIbCKOW, TBOPUECKOM W JApPYrMX BHJAAX JEATEIbHOCTH, TIOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM AEATEIbHOCTH P BBIOJHEHUH YU4eOHbIX, TO3HABATENbHBIX 3a/ad,
BBIMIOJTHEHUM XUMHYECKHX JKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B Ipolecce 3TOM yuyeOHOM NesTeNTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJEHUE M IOCTYNKH CBOMX TOBAapHILEH C IO3ULMHM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS ITOCIEICTBUM TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMA:

MHPOBO33PEHUYECKHUE  MPEJACTaBICHUS O  BEIIECTBE U XUMHYECKOM  pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKM M COCTABJIAIOIIME OCHOBY IJIS
NOHUMaHMUsI  CYIIHOCTH HAayyHOW KapTHUHBI MHUpa, NPEJCTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOAbI, B3aUMOCBA35IX YEJIOBEKa C IMPUPOIHON Cpesoi, 0 posu
XMMMH B [TIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJyYEHHE HOBBIX 3HAHUN 1O XUMHH,
HEOOXOAMMBIE [UIsI OOBSCHEHHS HAONIOJAaeMBIX TIPOLECCOB M SIBICHHUH, ITO3HABATEIBHOM,
MH(POPMALIMOHHOM M YNTATEIbCKON KYJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON PaOOThI
C y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEPATypOW, NOCTYHHBIMU TEXHUYECKUMH CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEepeC K OOYyYeHHIO M IO3HaHUIO, JII0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, POSKTHOW W HCCIENOBATEIBCKONU JEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHsI 00y4€HUs B JaJIbHEHILEM;

4) popmMupoBaHHA KyJIbTYPHI 310POBbS:

OCO3HAHHWE LEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 JKU3HU, OCO3HAaHHE IOCJIEACTBUH W HENpPUATHE BPEIHBIX
NpUBbIUEK (YHOTpEOJICHUSI aJKOTroJisi, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJCHHS



mpaBmwl 0€30MaCHOCTH MPHU OOpallleHWHd C XUMHUYECKHMMH BEIeCTBAMU B OBITY M peajbHOU
KU3HU,

5) Tpya0BOIro BOCIMTAHMS:

MHTEpEeC K MPAKTUIECKOMY MU3YYEHHUI0 TIpodeccuil U TpyAa pa3inyHOro pojJa, yBaKEHUE K
TPpyAy W pe3yiabTaTaM TPYAOBOM JAESATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHUS
MpPEeIMETHbIX 3HaHUM 1O XWUMHUHU, OCO3HAHHBIM BBIOOP MHIWUBUAYATbHOW TPAEKTOPUU
MIPOJOJKEHHSI O0pa30BaHHUSI C YY4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCICIIHOW MPOGECCHOHATBLHOM NEATSIBHOCTH U
pa3BUTHA HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B PO(ECCUOHATILHON Cpelie;

6) 3K0J10rHYeCKOr0 BOCTIUTAHUSA:

9KOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHMMAaHHE IIEHHOCTH 3J0POBOr0 M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TIPaBWJI O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BENIECTBAMH,
a TaK)KE€ B CUTYAIUSAX, YTPOKAIOLIUX 3JOPOBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUWS, IMOJIydaeMble TPH HW3YyYECHUH XHMHH, IS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH NMPUPOJHON CPEIOH, ISl TTIOBBIIEHUS] YPOBHS SKOJIOTHYECKOM
KYJIbTYpPbl, OCO3HAHHUS TI00AILHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIEeM U MyTe WX pelieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJIOTHYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAIILHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampenMETHBIX pE3yabTAaTOB BBIACIAIOT 3HAYMMBIE M1 (popMUpOBaHUS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPHUHIIMI, TUIOTe3a, (PakT, cUCTeMa,
MPOILIECC, PKCIEPUMEHT U APYroe.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4eOHBIX
peaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMUPOBATH MIPEACTABICHUE O
LIEJIOCTHOM Hay4yHOW KapTHUHE MHpa, U YHHBEpcajbHbIe ydeOHbIE NelcTBUsA (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYISATUBHBIC), KOTOpbIE O0eCrednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU JeATETLHOCTH.

ITo3HaBaTe/IbHbIEe YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBHS

ba3oBbie Jiorn4eckue 1eicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUM 3HAHUM:
pacKpbpIBaThb CMBICT XHUMHYECKHX TMOHATHH  (BBIACHATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCTIOIB30BATh MOHATHS JJI1 OOBSICHEHUS
OTHEeNbHBIX (DAaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUHU M KiaccUpUKalUU
XUMUYECKHUX BEHIECTB U XMMUYECKUX PEAKIUH, YCTaHABIMBATh MPUYMHHO-CIIECTBEHHbIE CBS3U
MEXIy 00BEKTaAMH U3YYCHHSI, CTPOUTH JTIOTHUECKUE PACCYKIACHUS (MHIYKTUBHBIE, JCAYKTHBHBIC,
10 aHAJIOTHH ), AENaTh BBIBOABI U 3aKIIOUCHUS;

YMEHUE MPUMEHATh B MPOIECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METaNpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBbIE) MOJENH, HCIOJb3yeMble B XUMHH, NpeoOpa3oBbIBaTh IIHPOKO
MPUMEHsSIEMbIE B XUMHH MOJICTIbHbIC TMPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHYeCKasi (opMysia W ypaBHEHHUE XUMHYECKOW peakluh — TPU PEIICHHH YydeOHO-
MIO3HABATENbHBIX 3aJa4, C Y4YETOM HTHUX MOJEIBHBIX MPEJICTABICHUNA BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYNHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYUS B U3yUaE€MBbIX MPOLECCAX U SBICHUSIX.

basoBbie ucciiefoBaTe/IbCKUe A CTBUSA:



YMEHHE HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA II0O3HAHHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl 10 TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

npuoOpeTeHne OIblTa MO IUIAHWPOBAHHUIO, OPraHU3allMd U MPOBEACHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M IPOILEcCca, CAMOCTOATEIbHO MPOTHO3UPOBAThH €TI0
pe3ynbraT, GopMyIHpoBaTh OOOOILICHMS M BBIBOJBI MO pe3yJlbTaTaM IPOBEIEHHOTO OIIbITA,
WCCJIEeIOBaHUS, COCTABIATH OTUET O MPOeNaHHOMi paboTe.

PaGora c undopmanueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIMIO PA3INYHBIX BHI0B
1 GOpM IpeJICTaBICHUS, TOJYyIaeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs JIuTepaTypa
XMMHUYECKOTO COJEp)KaHMs, CIIpaBOYHbIE MOcoOus, pecypchl WHTepHeTa), KpPUTHUYECKU
OLIEHUBATh IPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE MPUMEHSTH Pa3UUHbIe METOBI U 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 33a4
OIpeNIeIEHHOr0 TUIA, MPUOOpETeHHEe OIblTa B 00JacTH HMCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKAaTHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYPOUH aKTUBHOI'O UCIIOJI30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTHUMAbHYIO (OpMy TpeicTaBIeHUs
uHGOpPMALMM U WUIIOCTPUPOBATH peIlaeMble 3aJayd HECIOKHBIMH CXeMaMH, TUarpaMMami,
npyrumu popMamu rpaguKe ¥ ©X KOMOWHALIASMU;

YMEHHME HCMOJIb30BaTh M AHAIM3UPOBATH B MpoIllecce y4eOHOW U HCCIeAOBATEIbCKOM
JeSITEeTLHOCTH UH(OPMAIIHIO O BIMSHUHU MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKpYXKarouleil MpupoaHON Cpeibl.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE yYeOHbIe 1eiiCTBHS:

yMEHUSl 3aJlaBaThb BOIPOCHl (B XOJie¢ Jauasora W (Wiu) JTUCKYCCHUHU) IO CYUIECTBY
oOcyxxnaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHUS NIPEACTABIIATH OJyUYEHHBIE PE3YJIbTAaThl IO3HABATEIBHOM 1€ATEILHOCTH B YCTHBIX
U TMHCBMEHHBIX TEKCTaX; JeJaTh IMPE3CHTALMIO0 PE3YJIbTATOB BBINOIHEHUS XUMUYECKOIO
JKCIEepUMeHTa (J1a00paTOPHOrO OmbITa, J1a0OpaTOpPHOl PabOTHI MO HUCCIEAOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHSI y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATEIbHON U
HCCIIEI0BATENIbCKON JAEATENbHOCTH IPU PELIEHUM BO3HMKAIOUIMX IPOO0JIEM Ha OCHOBE YyuéTa
OoOLIMX HMHTEPECOB U COIJIacoBaHUs MO3UIMHM (0OCyXaeHHs, OOMEH MHEHMSIMH, «MO3TOBbHIE
LITYPMBbI», KOOPJWHALIUSI COBMECTHBIX JIEUCTBHM, ONpPEIEIEHNE KPUTEPUEB IO OILICHKE KauyecTBa
BBITIOJIHEHHOU paboThI U IpyTHE).

PerynsiTuBHble yHMBepcaJbHbIe YueOHbIe JelCTBHUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEAEHATh UEIN ACATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIAT,
KOHTPOJMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO JESTEIBHOCTH, BBIOMPAThH
HauOosnee d(dPexkTuBHBIE CHOCOOBI pelmIeHWs Y4YeOHBIX H  IMO3HABATEJBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEIJIOKEHHBIH aJITOPUTM JEHCTBUH IIpU
BBIMIOJTHEHUM 3aJaHUN € Y4ETOM TMOJY4YEHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaxX —
BEILIECTBAX U PEAKIMUAX, OLEHUBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOMN LIENH,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUHU 3aJaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO O053aTEIBHOTO COACpNKAHMS,
YCTAHOBJICHHOTO JaHHOH (exepanbHO paboueld NporpaMMoOid, BBIIETSIOT: OCBOCHHBIC



o0yJarolMMHUCST HAy4YHbIE 3HAHUSA, YMEHHUS M CHOCOOBI JAEWUCTBHM, crneuupuyueckue s
peIMeTHON o0nacTu «XHMHS», BHUIBl JESATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
HHTEpIIpEeTaNH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYallHsIX.

K xoHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOLIIXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKyJa, XUMUYECKUN
AJIIEMEHT, MpPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMeCh (OJHOpOJIHAs U
HEOJHOPOJHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JO0JI1 XUMHUYECKOIO
JJIEeMEHTa B COEIUWHEHUH, MOJSPHBIH OO0BEM, OKCHJ, KHUCIOTA, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasi peakLus, Kilaccupuxanus
peakLuii: peakuy COEIMHEHNUs, PEaKLIUU Pa3I0KEHUs, PEAKIIMH 3aMELLEHHs], PEaKIH
oOMeHa, 9K30- U SHA0TEPMHUUYECKUE PEaKLInu, TEIIOBOU 3(PPeKT peakuuu, siApo aToma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOuTalb, pajuyc aToMa, XMMHUYecKas CBA3b,
HoJIsipHasl M HEMOJIApHAasi KOBAJICHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 0JIs BEIECTBA (IIPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX MOHSATUH M NPUMEHATH 3TU
HIOHATHS NIPH OMMCAHUM BELIECTB U MX MPEBPALCHUN;

UCTIOJIb30BaTh XUMHMYECKYIO CHUMBOJHKY JJISi COCTaBJICHHS (OpMya BELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIUH;

OTIpeNieNATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIECHb
OKHCIICHHSI JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, NPHHAUIEKHOCTh BELIECTB K
Onpene€HHOMY KJacCy COEIMHEHMH 1o ¢opMmysnaM, BHJ XUMHUECKOM CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpbiBath cmbica [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT MX
nojoxeHus B Ilepuonmueckoil cucteme, 3aKOHOB COXPAHEHHUS MAacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOrazipo;

ONMMCHIBATH M XapakTepu3oBaTh TabiuuyHyro ¢opmy [leproguueckoir cucTemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATUS «JIaBHas moArpynmna (A-rpynma)» u
«moboynass noxarpynna (b-rpymnma)», manble u OoyiblIME NEPUOABI, COOTHOCHUTH
0003HaueHus1, KOTopble uMeroTcs B Tabmuue «llepuonndeckas cucreMa XUMHUECKUX
anemeHToB [I. M. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsj snapa, oOOIee 4YHUCIO DSJIEKTPOHOB H
pacrnpeielieHre UX 10 3JeKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBATh XUMHYECKUE SJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUIECKUE
peakuu (10 YMCIY M COCTaBYy Y4YacCTBYIOLIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
sdpdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIacCOB, IOATBEp)KJIas  ONHMCAHWE IpUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX IPEBPALICHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMysie COeTUHEHUS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUUYECKON PEeaKLny;



MPUMEHSTh OCHOBHBIE OINEPAIlUU MBICIUTEILHON NEATeITbHOCTH — aHAllu3 W CHHTE3,
cpaBHEeHHE, 0000IeHNe, CUCTEMAaTU3aluI0, KIaCCU(PUKALUIO, BbISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUs CBOMCTB BEIIECTB M XMUMHYECKHX PEaKIIH,
€CTECTBEHHO-HayYHBbIE ~ METOABl  NO3HAHMUSA  —  HaONIOJeHHWe,  U3MEpeHue,
MOJIETUPOBAHUE, SKCTIEPUMEHT (peasibHbINA U MBICJICHHBIN);

CJIeIOBAaTh IMpaBWJaM TOJb30BAHUS XMMHUYECKOH TOCYI0M H J1abOpaTOpHBIM
o0opy/sOBaHHEM, a TakXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYEHHUIO
U coOupaHUI0 Ta3000pa3HBIX BEIMIECTB (BOAOpPOAA M KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OINpeAeaEHHON MaccOBOM Mofiel pacTBOPEHHOTO BEIECTBA, IAHUPOBATD
U TIPOBOJMTH XMMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIETIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakmMyc, peHodranernt, METUIOpaHK U IpyTre).

K xoHmy oOyuenus B 9 kJjacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD Yy OOYUAIOLTUXCS YMEHHIA:

PAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHI: XMUMHYECKHI 3JEMEHT, aToOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3EKTPOOTPHULATENILHOCTh, CTENEHb OKUCICHHS, XMMHUYECKas peaklus, XUMHUYecKas
CBsI3b, TEIUIOBOM 3 (eKT peakluu, MOJb, MOJSPHBIA 00BEM, pacTBOpP, ANEKTPOIIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKIUd HOHHOrOo OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIE PpEaKIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTb, XHMHYECKas CBS3b
(koBalleHTHasi, WMOHHAs, MeTaJuIMyecKas), KpUCTAJIMYecKass pemeérka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKlUMH, MPEAEIbHO JAOIyCTUMAas
koHnenTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX MOHATUH M NPUMEHATH 3TU
MOHSATHS ITPU ONUCAHUM BEIIECTB U UX MPEBpAICHUI;

UCTOJIb30BaTh XUMMYECKYIO CHUMBOJMKY JJIsi COCTaBiI€HHS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEIATh BaJEHTHOCTh M CTENEHb OKUCJICHMS XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JUYHOIO0 COCTaBa, IPHHAIICKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIacCy COeIMHEHUH mo Qopmyiam, BHI XUMUYECKOW CBs3U (KOBaJEHTHAs, WOHHAf,
METaJlJIn4yecKasi) B HEOPraHWYECKUX COEAMHEHHMAX, 3apsi HMOHA 10 XUMHYECKON
dopMmyie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUM, TUI
KPUCTAJUIMYECKOMN pelIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbicha llepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATH M XapaKTepHu3oBaTh Ta0nuuHyro dopmy [leprognueckoit
CUCTEMBI XMMHUYECKHMX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynmna (A-
rpynmna)» u «mnobounas mnoarpymmna (b-rpymma)», Manble W OOJbIIME TEPHOJIBI,
COOTHOCHTHb 0003HaueHHUs, KOTOpblE HUMEIOTCS B TIEPUOJUYECKOM Tabmuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sapa, o0Iee Yncio 3JIEKTPOHOB U PacHpe/IeIeHUe UX M0 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JJIEMEHTOB M HX
COEIMHEHHUH B Mpenenax MajblX MEepUOJIOB U TJIABHBIX MOArPYHI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKUE
peakuuu (MO YUCIYy U COCTaBy YYacTBYIOUIMX B pPEaKIMUU BEIIECTB, MO TEIJIOBOMY
3¢ dekTy, 10 U3MEHEHHUIO CTENEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME M CHEHU(PUUECKHE XUMHUYECKHE CBOWCTBa
IIPOCTBIX U CJIOKHBIX BEILECTB, IOATBEPAKAAsl ONMMCAHNUE IPUMEPAMH MOJIEKYIISPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINUX XUMUYECKUX PEAKLIUM;

COCTAaBJIATh YPABHEHMSI DJIEKTPOIUTUYECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONIEH,
IIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIM MOHHOI'O OOMEHA, ypaBHEHMS pEaKlMi,
MOATBEPKIAMOIINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3JIMYHBIX KIJIACCOB;

PAacKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajiaHca 3TUX pPeaKLui;

IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBHCHUMOCTH OT HMX CTPOCHMS, BO3MOXKHOCTH
IIPOTEKAHUSI XMMUUYECKUX MPEBPAILECHNN B Pa3JINYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMylie COeTUHEHUsI, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, NPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHYECKOW PEAKIUU;

coOmoaTh MpaBWja IOJb30BAaHUS XUMMYECKOW THOCYIOoH U J1aOOpaTOpHBIM
0o0opy/sOBaHHEM, a TaKkKe IMpaBuia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLUSMU 110 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 110 MOITY4YEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BEUIECTB (AMMHUAKa M YIIEKHCIOTo ra3a);

IIPOBOJMTH PEAKLMH, MOATBEPKAAIONINE KaYCCTBCHHBIA COCTaB PA3IMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMua-, MoAMI-, KapOoHat-, ¢ocdar-,
CWJIMKAT-, Cyab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHS W HWOHBI M3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON ACATEIbHOCTH — AHAJIM3 U CHUHTE3,
CpaBHEHHe, O00O0OIIeHHEe, CHCTEMAaTHU3aLUI0, BBIABICHHE MNPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIS U3YYEHMs] CBOMCTB BEIIECTB U XMUMHYECKUX DPEAKLUN, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HAONIOJEHUE, W3MEPEHHEe, MOJEIUPOBAHUE,
HKCHEPUMEHT (peaJibHbIi U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBO yacoB
Ne HaunmeHnoBaHue pa3iesioB U DJIeKTpOHHBIe (LM (ppoBHIE)
KoHTpoibHbIe IIpakTHyeckue
n/n TEeM MPOrpaMmMbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
Pa3nea 1. [lepponavyanbHble XHMHYECKHE IIOHATHSA
Xumus — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS 1 5 ) bubmuoreka [IOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemiectBa u xumMmmuueckue 15 | bubmnorexa IHOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Paznen 2. Baxneline nmpeacTaBUTeId HEOPraHUYeCKUX BellleCTB
21 Boznyx. Kucnopon. I[Tonsitue 6 bubnmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoxn. [lonarue o kuciorax ? 1 bubnuorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837c
’3 Bona. PactBopsl. [lorsitue 00 5 1 1 bubnunorexa LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 | | bubnuotexa [JOK

’ HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznea 3. Ilepnonnyeckuii 3axkon u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. . MennaeneeBa. CTpoeHne aToMOB.
Xumuueckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT



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

[Tepuoanueckuii 3aKOH U

31 [lepunonnueckas cucrema 7 bu6nuorexa [IOK
' XUMUYECKUX demenToB J1. 1. https://m.edsoo.ru/7f41837¢
Menpeneesa. CtpoeHue atoma
X ecKas CBS3b.
39 OHMWI ¢ :HOB;{ y ] but6mmoreka [IOK
' eIet https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
" 15 bubmuoreka [IOK
TOTO HO PASIY https://m.edsoo.ru/7f41837¢
P st 3 butmmoreka [IOK
C3CPBHOC BPE https://m.edsoo.ru/7f41837¢
68
OBILEE KOJIMUECTBO YACOB 10 > 15 X
0 MOAYJTIO

[NPOT'PAMME

20



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IIpakTnueckue (1upp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsbl
Pa3jen 1. BemecTBo 1 XMMU4ecKne peakiiun
11 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 | bubnnorexa [HOK
’ OCHOBHBIX Pa3/eJoB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. 2 | | bubnnorexa [HOK
' XUMUYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTanJbl H HX COeINHEHHS
21 OO1as XxapaKTepUCTUKa XUMUYECKUX 4 1 bubnuorexa [IOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [IOK
’ py - P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 bubamorera LOK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOb11as XxapaKTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yraepon n 8 1 2 bubamorexa [IOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTasiibl M X COCIUHEHU A

. bubnmoreka [JOK
3.1 Obme croiicTsa MeTaIUIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueiimue MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepHalbl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOe Bpems 3 bubmorexa OK
p P https://m.edsoo.ru/7f41a636
68 , U3 HUX
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME I10

Moayt020



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

IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypchl
Monyas 1.1Ipenmer xumuu. Posb
1 XI/IMHI:’I/I B >K1/I3inﬂqen01sel<a Tenau 1 Brbmmorexa LIOK
' https://m.edsoo.ru/ff0d210¢
BEIIECTBA
5 Mopnyas 2.JlonsTHE 0 METOIAX | bu6nuorexa [IOK
[O3HAaHUA B XUMUU https://m.edsoo.ru/ff0d227¢
Monyas 3.JIpakTudeckas padora No
3 1 «IIpaBuna paGoTsl B 1ab0OpaTOpun 1 bu6mmoteka [IOK
U IpUEMBI 0OpAaIIIeHus C https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
Monyab 4.HucTtble BemecTBa U
4 cMecu. CriocoOsI pa3aeneHust 1 bubmorexa OK
y Pasi https://m.edsoo.ru/ff0d26¢ca
cMeceit
Monyas S.IIpaktudeckas pabota Ne
5 2 «Iig; eneHI/II)e cMecei (Hapn nMepe 1 bubmmorexa [IOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COJIN)»
bubmmoreka [IOK
6 M 8.A 1
onyb TOMBI M MOJICKYJIBI https://m.edsoo.ru/ff0d2a6¢
Monpyab 9. XuMU4YECKHUE SJIEMEHTHI.
7 3HaKu (CUMBOJIbI) XUMUYECKUX 1 bubamorexa [IOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 Mopnyas 10.IIpocTsie U cll0KHBIE 1 bubnuorexa LIOK



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

BEIECTBA

https://m.edsoo.ru/ff0d2a6¢

Monyasb 11.ATOMHO-MOJIEKYISIPHOE

but6mmoreka [JOK

9
y4yeHue https://m.edsoo.ru/ff0d2d50
Mopyasb 12.3aK0H IOCTOSIHCTBA
10 COCTaBa BEIIECTB. XUMHUCCKAs bubmuorexa [IOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHUMHYECKHUX 3JICMEHTOB
Mopyas 13.0THOCUTENBHAS
11 aroMHas Macca. OTHOCHUTEeIbHAS bubmmorexa [OK
’ https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAsi Macca
Moayasn 14.MaccoBas 10
12 XI/IMHIZ‘IGCKOFO SHeMeHT:I B bubmorexa HOK
https://m.edsoo.ru/ff0d350c
COETUHEHUH
13 Mopnyasb 15.KonnuecTBo BemecTsa. bu6nuorexa [IOK
Mons. MossipHast macca https://m.edsoo.ru/ff0d5230
Mopyasb 16.Pu3nueckue u
14 XUMHUYECKUE ABJICHUA. XUMUUIECKas bubmmorexa [OK
’ https://m.edsoo.ru/ff0d37fa
peakius
15 Mopnyas 17.1IpusHaku u ycnosus bu6muoreka [IOK
MPOTEKAHUS XUMUYECKUX PEaKIUN https://m.edsoo.ru/ff0d3al6
Mopnyab 18.3aK0oH coxpaHeHHs
16 MAaccChl BEIECTB. XUMHUUYECKHE bubnmorexa HOK
HICCTB. https://m.edsoo.ru/fl0d3b88
ypaBHEHUS
Mopyas 19.Beruucnenus
17 KOJIMYECTBAa, MACCHI BEIIECTBA I10 bubmorexa HOK
’ HI . https://m.edsoo.ru/ff0d5708
YpaBHEHUSIM XUMUYECKHUX PEAKIIUMA
18 Moayas 20.Knaccupukanus bu6muoreka [IOK
XUMUYECKUX PEaKIui (COeTMHECHMS, https://m.edsoo.ru/ff0d3{34



https://m.edsoo.ru/ff0d2a6c
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

paslIoKeHUs, 3aMEIIeHUs, OOMEHA)

M. B. JIOMOHOCOB — y4€HBIii-

bubmmoreka [IOK

19 sHIKIIoneuct. O0o0menne
HHHITTONEAMCT Hf Hae https://m.edsoo.ru/ff0d40c4
cucTeMaTh3alus 3HaHuil
Kontponbnas pabota Nel o teme
20 «BemecTBa 1 XuMuueckue bubnmorexa [OK
m https://m.edsoo.ru/ff0d4290
peaKkum»
Bo3nyx — cmecsk razos. Cocras
21 Bo3nyxa. Kucinopong — niieMeHT u bubnmorexa LIOK
Ayxa. poaL https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
dusnyeckre U XUMHUICCKUE
” CBOICTBa KUCIOpOAa (peaKun bubnuorexa [JOK
okucnenus, ropeaue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHIIax
Cr10co0BI TTOJIyUYEHUS KUCIIOPOa B
23 J1adopaTopun iqn OMBII_HJ'IerHOCTI/I bubmmorexa [IOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHNH, https://m.edsoo.ru/ff0d4790
9K30- U IHAOTEPMUUYECKHUX PEAKIIHIX
Tommmso (HedTh, Yroiab U METAH).
25 3ar H3H€I£I/IC(1];O3 yra CIOCOOBI lro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILLCHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «ITonmyuenune u cooupanne bubnmorexa [OK
ya p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYEHHE €T0 CBONUCTBY»
27 Kontpoabnas padora 3a 1 bu6mmoteka [IOK



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

mojayroaue

https://m.edsoo.ru/ff0d4dd0

dusnyeckre 1 XUMHUYECKUE

bubmmoreka [IOK

2 i T
8 CRONETEA BOAOPOAA. HIPHMEHCHHC https://m.edsoo.ru/ff0d4dd0
BOZIOpOa
but6mmoreka [IOK
29 I1
OFFITHE O KHEOTax 1 colbix https://m.edsoo.rw/f0d50d2

30 Crioco0sI MoTydeHust BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme

31 «Ilonyuenue u cobupanme buomorera [IOK

7 P . https://m.edsoo.ru/ff0d4{42
BOJIOpO/a, U3yUYEHUE €0 CBOMCTBY

1 Monsipablit 00BEM ra3oB. 3aKoH bubnuorexa [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KOJITHYECTBA

33 BEILIECTBA rasa 1o €ro U3BECTHOM bubmmorexa OK

= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Breruucnenust 00bEMOB ra3oB 1o

34 ABHEHMIO PEaKIIUU HA OCHORBE bubmmorexa HOK
P “p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUM I'a30B

35 Du3nNYeCKre U XUMUYECKUe but6mmoreka [IOK
CBOMCTBA BOJEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Torsitue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pacTBopuTeb.

37 HacrimeHable M HEHACKIIIIEHHEIE bubmmoreka LIOK
pactBOpbl. MaccoBas qouist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE

38 [TpakTrueckas pabota Ne 5 o Teme bubmuoreka [JOK



https://m.edsoo.ru/ff0d4dd0
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«IIpuroroBiieHre pacTBOPOB C
ONpPEEeIEHHON MacCOBOM 10JEH
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTponbnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KIacCUPUKAIINS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonyyenne n XUMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBEIX M bubmmorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, but6mmoreka [IOK
KiaccuduKalys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnue u XuMU4ECKHE CBOWCTBA bubnuorexa LIOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccuduxanus, bu6muoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonmyueHnue u XuMU4ECKHe CBOWCTBA bubnuorexa LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cnoco((SLII) TOJT )eHI/Iﬂ XI/IMI/I‘IZEKI/IG brommorera [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padota Ne 6.
47 Pelenne skciepuMEHTAIBHBIX bu6muoreka [IOK
3aga4 no teMe « OCHOBHBIE KI1AaCChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHEHUI
['eHeTnueckas CBA3b MEXKIY
bubmmoreka [IOK
48 KJIACCAMH HEOPTaHUYECKUX

COE€IUHEHUN

https://m.edsoo.ru/00ad9a50
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O0001IeHNE U CUCTEMATU3ALMI

bubmoreka [IOK

49
3HAHHHI https://m.edsoo.ru/00ad9cb2
Konrponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI bubmmorexa OK
. https://m.edsoo.ru/00ad9¢la
HEOPraHMYECKUX COCTUHEHUHN
[TepBbie MOMBITKH KIAaCCUPUKAITTU
51 XMMHUYECKUX dJIEeMEHTOB. [loHsTHE O bubmmorexa OK
' https://m.edsoo.ru/00ad9ffa
IpyINax CXOAHBIX AIEMEHTOB
[Teproanueckuii 3aKOH U
57 Ilepnonnueckas cucrema bu6nuorexa [IOK
XUMUYECKUX dyemenToB /1. H. https://m.edsoo.ru/00ada52¢
Menpaeneera
53 [lepuoasl, rpymmsl, HOATPYIIIILI buomorera [IOK
PHOJEL, TPYIUIRL HOATPYI https://m.edsoo.ru/00ada52c¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX bu6mmoreka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
55 aTOMOB 2JIeMeHTOB llepuoandeckoit bubmorera [IOK
pHOA https://m.edsoo.ru/00ada6be
cuctemsl /1. 1. MeHpeneeBa
XapaKkTepuCTHKAa XUMUYECKOTO
56 3JIEMEHTA TI0 €r0 MOJI0KEHUIO B bubmuorexa [IOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue llepuoguueckoro 3akoHa
57 JUISL Pa3BUTHS HAYKH U NTPAKTUKU. [[. bu6mmnoreka [IOK
N. MenneneeB — y4€HbIN, nIe1aror https://m.edsoo.ru/00ada96e
U TPKIaHUH
58 PezepBHblil ypok. O60011eHNE U bubnuorexa LIOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

crucTeEMaTH3als 3HaHW /
Bcepoccuiickas nmpoBepoyHas

https://m.edsoo.ru/00adb33¢c

pabora
but6mmoreka [JOK
59 1
IIpomeskyTounas aTrecratms https://m.edsoo.ru/00adb486
60 DIIEKTPOOTPULIATEIILHOCTH ATOMOB 1 bu6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka LIOK
61 4t 1
QAT XUMITTECKAA CRA3H https://m.edsoo.ru/00adac34
62 KoBaneHntHas nossipHas XuMuyeckas 1 bubnuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossspHas 1 bu6muoreka [IOK
XUMHUYECKAsA CBS3b https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
4 1
6 Crenens oxkucnemnms https://m.edsoo.ru/00adae28
65 OKHUCIUTENBEHO-BOCCTAHOBUTEIIBHbBIE | bu6muoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
but6mmoreka [IOK
66 0) 1
KHCITUTEITH I BOCCTAHOBHITEM https://m.edsoo.ru/00adb076
PesepBHelii ypok. O6001ICHNE U
67 cUCTEeMaTH3allisA 3HaHWI 10 TEMeE 1 but6mmoreka [IOK
«Ctpoenue atoma. XuMHUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PezepBHsblil ypok. O60011IeHNE U | bu6muoreka [IOK
CUCTEMAaTHU3aLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
68 ,
OBHLIEE KOJIMYECTBO YACOB I10 s
HUX T10

[TPOTPAMME

Moayt020
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoTbI padoThI
pecypchbl
Ilepnonueckuil 3aKoH.
| Ilepnonnueckas cucreMa | bu6nuorexa [IOK
XUMUYECKUX dnemeHnToB /1. H. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOWMCTB XMMHUYECKUX 3JIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOAOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmnoreka [IOK
HEOPraHWYECKUX BELLIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMH4ECKOM CBSI3U U TUITBI | bubnuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
5 BxoaH0ii MOHUTOPUHT 1 1
6 Krnaccudukamnus XuMUaecKux | bu6mmoreka [IOK
peakLuil 0 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHaTHE O CKOPOCTH XUMUYECKOI
7 eaknuu. IloHsITHE O TOMOI€HHBIX U 1 bubnmorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
TEeTEPOrEHHBIX PEAKIIMSIX
[lonsiTHE O XUMHUYECKOM
paBHOBecHH. DAKTOPBI, BIUSIONINE
. but6mmoreka [IOK
8 Ha CKOPOCTh XUMHUUYECKOU PEAKIINH U 1

MI0JIO’KEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28¢



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC

bubmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust IIEKTPOIIUTUYECKOU
10 rnccoruanmu. CUIbHbIE U c1a0ble bubmmorexa [OK
a HHATH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEeaKIINI bubnmorexa HOK
yp peaxt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KHUCJIOT U
12 OCHOBAHUH B CBETE MPECTABICHUI bu6mmoreka [IOK
00 2JEeKTPOIMTUYECKOM https://m.edsoo.ru/00add5d8
IUCCOLMAINU
XUMHUYECKHE CBOMCTBA COJICH B
13 CBETe IIPEICTaBIECHUI 00 bubmmorexa [OK
pedl N https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAITIT
14 ITonsaTue o ruapoIn3e cojie bubmmorexa LOK
P https://m.edso0o.ru/00add9d4
15 O06001IeHNEe U CHCTEMAaTH3aIIMS bubmuorexa [IOK
3HAHUHI https://m.edsoo.ru/00addd12
ITpakTueckas padora Ne 1.
16 «Perienne dxcriepuMeHTaILHBIX bubmmorexa IIOK
p hitps://m.edsoo.ru/00addbfa
3amauy
KonTponbhas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLIHALNS bubnmorexa HOK
P o HHATL. https://m.edsoo.ru/00addecO
XHUMHUUYECKUE PEAKLIUU B paCTBOPax»
Moayase 1.001mas xapakTepucTUKa
18 FaﬂilZeHOB XI/IH;II/I‘IGCEI/IG CBIZ)P'ICTBa bubnmorexa LHOK
) https://m.edsoo.ru/00addfe2
Ha IIpUMEpPE XJI0pa
19 Mopyas 2.XnopoBogopon. CosstHast bu6mmoteka [IOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

KHCJI0Ta, XHMHUICCKUEC CBOMCTBA,
MOJTy4eHHUE, MPUMECHEHUE

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

Monyas 3.IIpaktudeckas pabota Ne

20 2 no teme «llonmyuenue constHOM bubamorexa [IOK
. . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4EHUE €€ CBOMCTB»
Monyasb 4.Beruncnenus mno
21 YPAaBHEHUSIM XUMUYECKUX PEAKLIUM, bu6nuorexa [IOK
€CJIM OJIUH W3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
n30bITKE
” Monayasb 5.001mas xapakTepucTUKa bu6mmoreka [IOK
a1eMeHTOB VIA-rpynbl https://m.edsoo.ru/00ade64a
Mopyasb 6.AnnotponHsie
7 Moauduxanuu cepsl. Haxoxaenue bu6mmnoreka [IOK
CEphI U €€ COEIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 Mopyas 7.CepoBoiopoa, CTpOEHUE, bubnuorexa [JOK
(bU3UIEeCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Mopnyasb 8.0xcuasl cepsl. CepHas
25 KncizTa, (pmnqejzlcne EI XI/IMI/II:ICCKI/IC bubmmorexa LOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
Monyab 9. XuMHU4YeCKHEe peaKkiuu,
JIeKAIUE B OCHOBE MPOMBIIIIEHHOTO
26 croco0a MoTy4eHUs CepHOU bu6mmoreka [IOK
KUCJIOTBL. XUMUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIleH cpelibl COEAUHEHNUAMU
cepbl
27 KonTposabsnas padora 3a 1 bu6nuorexa [IOK

nojyrojaue

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
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Monyas 10.001mas xapakTepruCcTHKa
aneMeHTOB VA-rpynmnsl. A30T,

but6mmoreka [JOK

28 pacrpoCcTpaHEHNe B IPUPOLIE, https://m.edsoo.ru/00adeeab
dbuznyuecKre U XUMUYECKUE CBOWCTBA
Monayas 11.AMmuak, ero
29 buznyecKkrue u XUMHUYECKUe Bubamorexa [IOK
. https://m.edsoo.ru/00adf004
CBOMCTBA, MOJyYEeHUE U MPUMEHEHUE
Monyasb 12.I1pakTrueckas pabora
30 No ; io TeMe «l}lonyqeﬂne ai/[MHaKa bubmmorexa [IOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBOUCTBY
31 Mopnyasb 13.A30THas Kuciora, eé bu6nuorexa [IOK
dbusznyecKre U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Monyas 14.Mcnonb3oBanue
HUTPATOB M COJICH aMMOHHUS B
9 KauecTBE MUHEPAIbHBIX YIOOPECHUH. bu6mmoreka [IOK
XUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY’KarolIei cpejibl COeINHEHUSIMU
azoTa
Monyas 15.@ochop. Oxcnn
1 docdopa (V) u pocdopnast kuciora, bu6mmoreka [JOK
buznyeckrue u XUMHYECKUe https://m.edsoo.ru/00adf68a
CBONCTBA, ITOJIy4EHUE
Mopnyasb 16.Mcnons3oBanue
34 docdaToB B KauecTBE MUHEPATBHBIX bubnuorexa [JOK
ynoOpeHuil. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
Monyas 17.Yrnepon, Bu6miorexa LOK
35 pacrpocTpaHeHHE B IPUPOJIE,

(bPISI/I‘{eCKI/Ie 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Monyas 18.0xcuabl yriaepoaa, ux
(1)I/ISI/III€CKI/I€ U XUMHUYCCKUC

36 CBOMCTBA. DKOJIOTHYECKUE bubamorexa [HOK
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV)
37 Mopnyasb 19.YronbHas Kuciora u eé bu6nuorexa [IOK
CcoJIn https://m.edsoo.ru/00ae006¢c
Monayab 20.Ilpaktuueckas pabora
18 Ne 4 o Teme "[lonyuenue bu6nmoreka [JOK
yriekucioro rasa. Kauectsennas https://m.edsoo.ru/00ae027¢
peakuusi Ha KapOoHaT-uOH"
[lepBoHavanbHbIE MOHATUS 00
39 OpPraHMYECKUX BEHIECTBaX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUAX YIiiepoaa
. bubmuorexa [IOK
40 Kpemmuii n ero coemmenmus https://m.edsoo0.ru/00ac080a
[TpakTrueckas pabota Ne 5.
A1 Pemenue skcriepuMeHTaIbHBIX 33124 bubnuorexa LIOK
1o TeMe «BaxHenie HeMeTaluIbl U https://m.edsoo.ru/00ae0bf2
UX COCIUHEHHUSI
KonTtponbHas pabota Ne3 mo teme
42 «BaxHeiire HeMeTaJUIbl U UX bubmmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO1as xapakTepucTuKa
XUMUYECKUX DJIEMEHTOB —
43 MeTaJuioB. MeTainueckas CBs3b U bubmuoreka [JOK

MeTaJUTMYeCKasi KpUCTAJUTMUeCKast
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN DS bubmmorexa [OK
p . pA https://m.edsoo.ru/00acl156
HaIpsKEHUH METaJJIOB
Ob61ue crnocoObl MOTYYSHHUS
meTtatoB. CiuiaBel. Beruucienus no
45 aBHEHUAM XUMHUYECKUX PEAKIIUU bubmmorexa [IOK
yp peaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecHu
46 ITousTHe 0 KOPPO3NHU METAJIIIOB bubmmorexa [OK
pP https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47
[Henounbie meTase! https://m.edsoo.ru/00ac14b2
43 Oxcuabl ¥ THIPOKCHIBI HATPUS U bubnuorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IenouHO3eMeENBHBIE METAIIITBI — bubmuorexa [JOK
KaJbIIUHA ¥ MarHuit https://m.edsoo.ru/00ael 58
50 Baxuetimme coeTMHEHUS KAJTBITHI buomorexa HOK
A A https://m.edsoo.ru/00ael 5e8
51 O0001IeHNEe U CUCTEMATU3AIU
3HaHUU
5) JKécTrocTh BOABI M CIIOCOOBI €€ bubmmoreka [IOK
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padota Ne 6 o Teme
53 "JKEcTKOCTL BOABI U METOMEI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
but6mmoreka [IOK
54 Airo 7|
MHHIH https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOHCTBA OKCHIA U bu6mmnoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

THJIPOKCH]IA https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunbl, THIPOKCUBI U COMU bubnuorexa [JOK
xene3a (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O060011eHre U cucTEMaTU3AIUS
3HaHUI
[TpakTrueckas pabota Ne 7.
59 Pemrenne skcnepruMeHTaNnbHBIX 334 bu6nmoreka [IOK
1o TeMe «BaxkHenire MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCIUHEHUS»
Brruncnenus no ypaBHeHUSIM
XUMHUYECKHUX PEaKIUil, €CIIN OAUH U3
60 pPEareHToB J1aH B U30BbITKE WU bu6nuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BBIXOJa IPOAYKTA
peakuuu
61 O06o001eHre 1 cucTeMaTru3aus
3HaHUI
62 IIpome:xxyTouHasi aTecTanus
63 BemectBa u matepuainsl B bubmoreka LIOK
MHOBCEHEBHOH XU3HU UeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE bubnuorexa [JOK
OKpY’KaromIei cpeibl https://m.edsoo.ru/00ae4270
65 Posb XMy B perieHun bubnuorexa LIOK
IKOJIOTHYECKHUX TIPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O60011IeHNE U bu6mmoreka [LIOK

CUCTCMaTHU3ausa 3HaHHUH

https://m.edsoo.ru/00ae0d0a
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67

PeseprubIil ypok. O6001eHIE 1
CHCTEMaTHU3alus 3HAHUN

bubmoreka [IOK
https://m.edsoo.ru/00adb33¢c

68

PesepBHelit ypok. O600ICHHE U
cHCTeMaTH3allus 3HAHUI

1

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68,13
Hux 20
o
MOJIYITIO
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HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI

8 KUIIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeIbHOW MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJILHI)Ie XUMHUYCCKUC ITOHATUA»

1.1

pacKpbiBaTb CMBICII OCHOBHBIX XUMHUYECKHX TOHSATHI: aToM,
MOJIEKYJIa, XHMHMUYECKHUH 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAsS W HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAST AaTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBa, MOJb, MOJSpHAasT Macca, MaccoBas J0JII XHMHUYECKOTO
JJIeMEeHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XUMHUUYECKas peakius,
KIaccupuKaus  PEaKIuid:  peaklud  COCIUHCHHSA,  PeaKIuu
pa3JIOKEHUS, PEaKIMUd 3aMeNIeHHUs, pPEeakIuu OoOMeHa, 5K30- |
SHAOTEPMHUUYCCKHE PEAKINH, TEIUIOBOM 3(dekT peakuuu, pacTBop,

MaccoBast 10Js BeLecTBa (MIPOLIEHTHAs KOHIIEHTpalMsl) B pacTBOpe

1.2

WIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHNYCCKUX MOHATUU H

NPUMCHATH 5TU MMOHATHA IIPU OITMCAaHWH BCHICCTB U UX HpeBpaH_[CHI/II\/'I

1.3

HCIIOJIb30BATh XUMHUUYCCKYIO CHMBOJIMKY IJI1 COCTABJICHHA (bOpMy.TI

BEIIIECTB U YPABHEHUI XUMUYECKUX peakIui

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BC€IICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpCaC/ITh BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

1.6

KJIacCUUIUPOBATh XMMHUYECKHE pPEaKuu (10 YHUCIy U COCTaBy

YUYaCTBYIOIIMX B PEeaKIMH BEIIECTB, M0 TETIOBOMY dPGEKTY)

1.7

BBIYUCIISATh OTHOCHUTEJBHYIO MOJIEKYJISIDHYIO M MOJISIPHYKO MAaccChl

BC€IICCTB

1.8

BBIYKCIISITh MAacCOBYIO JIOJNIIO XHMHUYECKOTO 3JIeMEHTa 1o (opmyre




COCIMHCHUA,

1.9

BBIYHCJIATE MaCCOBYIO JOJIIO BCIIECCTBA B paCTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOJIOJEHUE,
U3MEPEHHE,  MOJICIIMPOBAHUE,  OKCHEPUMEHT  (pealbHBId |

MBICJICHHBIN)

1o Teme: «Baxnenmue npeacTaBUTENIM HEOPTaHMYECKUX BELIECTB

2.1

pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX TTOHATHH: OKCHI,

KHCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OTNpeAeNATh MPHUHAJIC)KHOCTh BEIIECTB K OINpeAeNEHHOMY KJaccy

coeMHeHuH no popmynam
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KHaCCHq)HHHpOBaTB HCOPTaHNYCCKUC BCUICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XUMHYECKHE CBOICTBa
BEUIECTB pa3IUYHbIX KJIACCOB, IOATBEP)KIAasl ONHMCAHUE IPUMEpPaMH

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKL{I/Iﬁ

2.5

IMPOTHO3UPOBATH CBOMCTBaA BECIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAaHUA XHUMHYCCKUX

MIPEBPALLEHUI B pa3IUYHBIX YCIOBUIX

2.6

CIeI0BaTh NpaBWJIaM TMOJIb30BAHUS XUMHUYECKOM TMOCYAOM H
1a00paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBWIAM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XHUMHUYECKHUX OMNBITOB IO TMOTYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOAA), MPHUTOTOBICHUIO
pacTBOpPOB C OMNPENENEHHON MaccoBOM J0Jie pacTBOPEHHOTO
BEILECTBA, MNIAHUPOBATh U MPOBOAUTH XUMUUYECKUE SKCIIEPUMEHTHI 110
paclO3HABAaHUIO PACTBOPOB IIEJIOYEHM M KHUCIOT C ITOMOILIBIO

WHIUKATOPOB (J1akMyc, (heHoIPTaIeuH, METUIOPAHXK U IPYTHe)

2.7

MPOBOJUTH PACUETHI IO YPABHEHUIO XMMHUYECKON PEaKIun

Ilo Teme: «llepuonmyeckuii 3akoH u Ilepmoaunueckas cucrema
xumuyeckux siemeHtoB JI. WM. MengeneeBa. CtpoeHue aToOMOB.

Xumuaeckas cBiI3b. OKUCINTEILHO-BOCCTAHOBUTEIHHEIC peakunmn»

3.1

PaCKpbIBaATb CMBICI OCHOBHBIX XHUMHUYCCKHX TTOHATHH: AAp0O aToma,
SHGKTpOHHHﬁ clioit aromMa, aTOMHasa Op6I/ITaJ'IL, paauyc artoma,
XUMHYECKas CBA3b, IMOJISIpHAd W HEMOJISIPHas KOBAJICHTHasA CBA3b,

OJICKTPOOTPULIATCIBHOCTG, HWOHHAsA CBsA3b, HWOH, KAaTHOH, aHWOH,




CTCIICHb OKHMCJICHHUA

3.2 KJIacCU(HUITMPOBATH XUMHUECKHUE IIEMEHTHI
ONKCHIBATh M XapakTepu3oBaTh TabiuuHyro (Gopmy I[leproguueckoit
13 CUCTEMBl XMMMUYECKHMX DJJIEMEHTOB: pa3iuyaTh MOHITHUS «TJIaBHas
' noarpynna (Arpynma)» U «nobGouHas mnoarpynmna (brpymma)y,
«MaJbiey U «OO0JIbIINE) MEePHOIbI
packpbeiBaTh cmblci llepuogmueckoro 3axkona J[.M. Menneneesa:
14 JEMOHCTPUPOBATh MOHMMAHKUE TIEPUOJAUYECKOM 3aBUCUMOCTH CBOMCTB
' XMMHMYECKHX DJEMEHTOB OT MX mnonoxeHus B Ilepnonnueckon
cUCTEME
COOTHOCUTh  O0O3HAu€HHUs, KOTOpble UMEITCAs B  Tabiuue
«Ileppuoguyeckass  cucreMa  XUMHYECKMX  dyemeHToB  [J[.M.
3.5 MeHnneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHsS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsn supa, oOIIee YHCIo
JJIEKTPOHOB U PACHPEEIIEHNE UX 0 3JIEKTPOHHBIM CJIOSIM)
16 ONpeNeNiATh  CTENEHb OKUCJICHHS  DJIEMEHTOB B  OMHApHBIX
' COEIMHEHUSX
37 ONpeNeNATh BHJL XUMHUYECKOW CBsI3U (KOBAJICHTHas M HOHHAas) B
' HEOPraHNYECKUX COCTUHEHUSIX
9 KJIACC
Kon .
IIposepsiemble IpeaMeTHbIE Pe3yabTAThI 0CBOCHUSI OCHOBHOM
NPOBePsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTarTa

1

Ilo Teme: ((BeIHeCTBO U XUMHWYCCKasA PCAKIUA»

1.1

pacKkpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IIOHSTHH: pacTBOp,
JIEKTPOJIMUTHI, HEIEKTPOJIMUTHI, 3JIEKTPOIUTHYECKAsS JUCCOLMALIMS,
peaklud MOHHOro OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTUMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHMCJIEHUE U BOCCTAHOBJICHUE, aJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHUYECKass CBA3b  (KOBAJICHTHAs, MHOHHAasi,
METaJNINYeCKas), KpUCTaJNIM4yecKass pemeérka, CIJIaBbl, CKOPOCThb

XUMHUYECKOM pcakuuu




1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MMOHATUHA H

IDPUMCEHATH OTU IMMOHATHA IMPU OITMCAaHWK BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISATh yPaBHEHUS JJIEKTPOJUTHUYECKON AMCCOLMALUN KHUCIOT,
LIeI0Yed M COJIEH, IOJHBIE M COKPAIIEHHBIC YPAaBHEHMs PEaKIUi

WOHHOTO 0OMEHA

1.4

PACKpPBIBATH CYHNIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

OCPEACTBOM COCTABJICHUA JICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.5

MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOM peakiiuu

Ilo temam: «Hemeramnel M WX coeauHeHUsI» U «MeTalUIbl U UX

COCOAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIHE U CTICTIU(UICCKIE XUMHIECKUE
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpPXKIasi OMHCAHHE
MpUMepaMu MOJIEKYJISIPHBIX Y MIOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKHUX PEaKLU

2.2

COCTaBJIAATb YPAaBHCHHA peaKL[PIIZ, MOATBCPIKAAOIIHNX CYHIECCTBOBAHUC

TeHETHYECKOH CBA3U MCXKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOICTBA BEIISCTB B 3aBHCHMOCTH OT HX CTPOCHUH,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKHUX npeBpameHm?I B pa3/IMYHBIX

YCIIOBHSIX

24

CIeI0BaTh NpaBWJIaM TMOJIb30BAHUS XUMHUYECKOM TMOCYAOM H
1a00paTOpHBEIM O00OpYIOBAaHUEM, a TaKKe IMpaBWIAM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKUHUSMHU IO BBIMOJHEHHIO
71a00pATOPHBIX XUMHUECKUX OIBITOB MO MOJYYCHHUIO M COOUPAHUIO

ra3006p8.3HbIX BCIICCTB (aMMI/IaKa " YIIJICKUCIIOTO ra3a)

2.5

MPOBOJIUTHh PEAKIMH, MOATBEPXKIAIONINE KAYSCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IYTEM XJIOPU-,
Opomun, womua, kapbonart, d¢ocdar, cumukar, cyabdar,
TUAPOKCUAUOHBI, KaTUOHBI aMMOHHA, HOHbI H3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEUIECTB

Ilo Teme: «XuMusA U OKpYIKaIOLLIAsL Cpear»

3.1

pacKpbIBaTb  CMBICJI  OCHOBHBIX XHMHYCCKUX MOHSATHH: HI[K

BCUICCTBA, KOPPO3Usl MCTAJIJIOB

3.2

IOPUMCEHATE OCHOBHEBIC OIICpaluu MBICITUTEIIBHON JCATCIIBHOCTH —

aHaJIU3 W CHHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CHCTEeMaTH3aIINIo,




BBIABJICHUC TIPUYUHHO-CICACTBCHHBIX CBsA3EH — AL U3YUYCHUSA
CBOMCTB B€IICCTB M XUMHUYCCKHX pCaKHHﬁ; C€CTCCTBCHHOHAYYHEIC
METOAblI TIIO3HAHHUA — Ha6J'IIOI[CHI/I€, HU3MCPCHUC, MOACIIMPOBAHUC,

JKCIIEPUMEHT (peasbHbI U MBICJICHHBIN)




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1

HepBOHa‘IaHBHBIe XUMHUYCCKUC ITOHATHA

1.1

[Ipeamer xumuu. Poiab XUMUU B KM3HU YeOBEKAa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEMIECTB. ArperatHoe COCTOSIHUE

BCIICCTB

1.2

Ilonsarue o METOJax IMO3HaHWA B XUMHH. Ywucteie BC€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBL. Xumuueckne daeMeHThl. CHMBOJIBI  XMMHYECKUX

QJICMCHTOB. HpOCTLIe " CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ'IGKYJIﬂpHOC yucHue

1.4

Xumudaeckast (bOpMYJ'Ia. BanenTHOCTE aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENIbHAS aTOMHasAa macca.
OTtHOCHUTENIHHAS MOJICKYJIApHas Macca. Maccosas J0JIs1 XUMHUYCCKOI'O 3JIEMCHTA

B COCAMHCHHUH

1.5

KomnuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuétsl mo Qopmynam

XUMHUYECKUX COeIUHCHUN

1.6

du3nuecknue U XUMHUYECKHE SBJICHHUA. XUMHYECKas peaKknus u eé IIPpU3HAKH.
3aKoH COXpaHCHHUA MACChI BCIICCTB. Xumudeckue YpaBHCHHUA. KJ'IaCCI/I(i)I/IKaI_II/IH

XUMHUYECKHUX peaKIui (COeqUHEHUs, pa3IOKEHHs, 3aMEIIeHNs], 0OMEHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCY/I0H, ¢ MpaBUIaMU
paboTtel B Jaboparopuu U TOpuéMamMu  oOpamieHuss ¢ J1abopaTOpPHBIM
o0OpyJIOBaHMEM, HW3yYeHHE U ONHCAaHWE (UIUYECKUX CBOMCTB 00pPasloB
HEOpPraHWYECKNX BEIIeCTB, HaOMIOAcHWE Qu3ndyeckux (IUIaBIICHUE BOCKA,
TasiHUE JIbJla, PACTUPAHHUE caxapa B CTYNKEe, KUIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX (TOpeHHe CBeYM, [MPOKAIMBaHWE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHCIOTOM) SBJICHUN, HAONIOJCHHE U OIHCaHUE
MPU3HAKOB TMPOTEKAaHHUS XUMUYECKUX peakiuii (pa3loKeHHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pasloKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJICHCTBHE Kejie3a ¢ paCTBOPOM

comm meau(Il), nzydenue cnmocoOoB pazaeneHus: cMeceit (C MoOMOIIbI0 MarHuTa,




¢bunbTpOBaHMUE, BbIMApUBAHUE, NUCTWLISAIUSA, XpoMaTorpadus), MpoBeACHUE
OYHCTKHU TIOBAPEHHOW COJIM, HAOIIOJEHUE U ONICAHKUE PE3YJIbTATOB IIPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsI MacChl, CO3JlaHHuEe MoJienei

MOJIEKYI (IIIApOCTEPIKHEBBIX )

Baxnelimue npencraBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — 3jeMeHT W MmpocToe
BelecTBO. HaxoxaeHue kucimopona B MpHUPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakiuuu ropenus). Oxcunsl. [lpumenenue kucnmopona. CrocoOs
MOJYYCHUST KHUCIIOpOJia B J1a0OpaTOpMM W TMPOMBIIUICHHOCTH. KpyroBopor

KHcnopoa B mpupoe. O30H — aloTporHas MOAU(PHUKAIUS KUCIOPOIa

2.2

TemnnoBoii 3¢HEeKT XUMUIECKON peaKIiK, TS PMOXUMUYECKUE YPaBHEHHUS, IK30-
Y SHIOTEPMHUYECKUE Peakinu. TOIUIMBO: YroJib M METaH. 3arps3HeHNEe BO3/IyXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, paspyiieHne 030HOBOTO CIIO0s
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Bonopon — snement u mpocroe BemecTBo. HaxoxxneHnue Bomopoaa B IPHUPOJE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIOCOOBI TOIyYEHHS.

Kucnorte! 1 conu

24

Monsipabiii 00BEM Ta30B. Pacy€Thl MO0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBOWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBIL
HacmmeHHme N HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOpI/IMOCTB BEIICCTB B BO/JE.
MaccoBast nons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOJIBIL.
OcHoBanus. Ponp pacTBOpoB B mpupoJe W B KHU3HU denoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsA3HEHHE MpPHUPOAHBIX BoA. OxpaHa M OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coeauHeHudd. Oxcuapl. Kmaccudukarms
OKCHJIOB: coJjieoOpa3yromme (OCHOBHBIE, KHCJIOTHBIE, aM(oTepHble) U
HeconeoOpasyronue. Homenkmatypa oxcupoB. Du3nyeckre W XUMHUYCCKUC

cBoiicTBa OKCHAOB. [losydeHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatrypa ocHOBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccupukanus kucior. Homenknatypa kucinor. ®Ousnueckue u
XUMHYECKHE cBoMcTBa KUCIOT. Pan akruBHoctu MetauioB H.H. bekerosa.

HOHy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenkinarypa coseil. dusznueckue M XUMHUYECKHE CBOMCTBa COJIEH.

[Tonyuenue coneu




2.10

I'enetnueckas cBI3b MCKAY KiIaCCaMH HCOPTAaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: Ka4eCTBCHHOE OINpPEACIICHUE  COICpPKaHUs
KHCIIOpO/la B BO3/JyXe, IMOJIy4eHHE, COOMpaHME, PACIIO3HABAaHHWE U H3y4YECHHE
CBOMCTB KHCIIOpOJa, HAOMI0EHNE B3aUMOJIECUCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U MPEKpallleHusl TOpeHusl (Iokapa), 03HaKOMJIEHHUE C
o0Opa3liaMu OKCHJOB M ONHCAaHUE WX CBOICTB, NOJy4YeHHE, coOHMpaHHe,
pacro3HaBaHUE W HU3y4YEHUE CBOMCTB BOJOpOJa (FOPEHHUE), B3aUMOJICHCTBHE
Bostopona ¢ okcuoM menu(ll) (Bo3MOKHO MCHONIBb30BaHUE BUIEOMATEPHAIIOB),
HaOmoZieHne OoOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIe10BaHHUE
O0COOEHHOCTEl  pacTBOPEHHUs BEIIECTB C pPa3IMYHOH  PacTBOPUMOCTBHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MACCOBOM JOJIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeETAUIaMU (HATPUEM M KaJIbL[UEM)
(BO3MOKHO HCHOJb30BAaHUE BUJEOMATEPHANIOB), OINpPEACIEHUE PAcCTBOPOB
KHCIIOT M IIeJo4Yell C TOMOIIbI0 HHAMKATOPOB, HCCJeJ0BaHUE 00pa3LoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHHS
OKpacKM HHJIHMKAaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3ydeHue
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeTaJlZIaMU, PEaKLIUA HEUTPAIIU3aLUY, TI0Jy4€HUE HEPACTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJHOI0 MeTajyla JpyrdM U3 pPacTBOpa COJIM, pEILICHHE
JKCIEPUMEHTAIBHBIX 3a7a4 0 TeMme «BakHellne Kiacchl HEOPraHMYECKUX

COeIMHEHUID

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucremMa XMMAYECKUX 3JIEMEHTOB
J.1. Menneneea. CTpoeHne aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJILHBIC PCAKIINN

3.1

[lepBble MOMBITKH KIacCH(PUKALMKM XUMHUYECKUX diieMeHTOB. [loHsaTue o
IpyNnax CXOIHBIX AJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEJIBHBIE METAJUIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoandeckas cucrema XuMudeckux sinemMeHToB /.M.
Menneneena. Kopotkonepuonnas u JUTUHHOIIEPUOTHAS dhopmbl
[lepnonnueckoir cucrteMbl xumudeckux oanemeHToB [[.M. Menneneesa.
[lepuonbr u rpynnsl. PU3HYECKUH CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA
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Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonel. Dnexrponsl. CtpoeHue

QJICKTPOHHBIX 000JI0Y4CK aTOMOB MEPBLIX 20 XHUMHMYECKUX DJIECMCHTOB




[Tepuonnueckoit cucrembl .M. MenaeneeBa. XapakKTepuUCTUKa XHMHUYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoandeckoii cucteme .M. Menneneena

3.4

3aKOHOMEpPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB IO TPYIIAM M IEPHOJAM.
3nauenue Ilepuonnueckoro 3axona u Ilepuonnueckoil cucTEMbl XMMHUYECKHUX
BJIEMEHTOB Il pa3BUTHUS Hayku W mnpakTuku. J[.M. MeHneneeB — y4€HbI U

rpaxJaHvuH

3.5

Xumuueckas cBa3b. KoBaneHTHas (HOJ'I}IpHaH u HCHOHHpHaﬂ) CBA3b.

BJ'IGKTPOOTpI/IHaTeJ'IBHOCTB XAMHYECKHX 3JIeMeHTOB. MoHHas cBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl

OKHCIICHHS M BOCCTaHOBICHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN DJKCHEPUMEHT: H3Y4eHHE O0O0pas3loB BEIECTB METANIOB U
HEMETAJJIOB, B3aUMOJACHCTBUE THJIPOKCHAA LHHKA C PAacTBOPAMHU KHUCIOT U
LIEJI0YEH, TIPOBEICHUE OIBITOB, WIUITIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBUTEJIBHBIX peaKLUil (TOpEHUE, peaKLUU Pa3JI0KEHHs, COEINHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

BeH.IeCTBO U XUMHUYCCKasA pCaKus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMudeckux snementos /.M.
MenpeneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX TNEPHOJOB, KA, KalblUsig M UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepumoandeckoi

CUCTEMC U CTPOCHUCM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHABbI XUMHUYECKOM CBsI3U. THMBI KpPUCTAUNIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIETKI
Y BHJIa XUMUYecKoi cBsi3u. Kimaccudukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX
BEIIECTB (MEXAYHapOAHas W TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBAa BEIECTB,
OTHOCSIIUXCS K  Pa3jiMYHbIM  KjaccaM HEOpPraHMYeCKHX COeJIMHEHUH,

TCHCTUYCCKAas CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMu4ecKkux peakiuii Mo pa3IuyHbIM [IPU3HAKaM (110 YUCITYy U
COCTaBy YYacCTBYIOUIMX B PEAKIWU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo

W3MCHEHHUIO CTENCHEH OKHMCICHUS XMMHYCSCKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




110 Y4aCTHUIO KaTaJu3 aTopa) . OK30- u OHIAOTCPMHUUCCKUC p€aKuuu,

TEpMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOM peakinuu

1.4

[lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [lonsrue o
TOMOT'€HHBIX M T€TePOreHHbIX peakuusax. [loHsTue 0 XuMUUYEeCKOM paBHOBECHUHU.
@daxTophl, BIUAIOIIME HAa CKOPOCTh XHUMHUYECKOM pEaKIMU U TOJO0KEHHUE

XUMHYECKOI'0 paBHOBCCHUSA

1.5

OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC pcakuunu, 3J'IeKTp0HHLII71 OanaHc
OKHUCIIUTEIIbHO-BOCCTAaHOBUTEIIbHOM pCaKknuuu. CocrapieHue ypaBHeHPIfI
OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJB30BaAaHHCM MCTOAA

QJICKTPOHHOTI'O OanaHca

1.6

Teopusi 2JIEKTPOJIMTUYECKON AUCCOLUUALIMU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, aHnoHbpl. MexaHn3M JUCCOIMAIMKM BELIECTB C PA3JIMYHBIMU BUJIAMH
XUMHUecKol cBs3u. CteneHb qucconnanuu. CUIbHBIE U cl1a0ble 3JIEKTPOJIUTHI.
Peaknmu moHHOrO OOMeHA. YCJIOBHS NMPOTEKAHHS PEaKIUd WOHHOTO OOMEHa,
IIOJIHBIE U COKpAIlEHHBIE HOHHBIE YpaBHEHMs peakuuidl. CBOHCTBAa KHCIIOT,
OCHOBaHMH U CONEil B CBeTe TPEACTAaBICHUA 00 3SICKTPOTUTHYECKOU

JAUCCoHalu. KadecTBenHble pcaKu Ha NOHBI. Ilonsatue o TUAPOJIN3C colei

1.7

XUMHUYECKUH DKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMHU KPHCTALTHYECKUX
PEIIETOK HEOPraHWYECKUX BEIIECTB — METAIIOB W HEMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJOpHIa HATPUs), HUCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTHM XHMHYECKOM peakuud OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
WCCIIEZIOBAaHUE  BJIEKTPONPOBOJAHOCTH  PACTBOPOB  BEIIECTB,  IpoIlecca
JUCCOIMALMU  KUCJIOT, MIeNoyel © coieil  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB); TPOBEJACHUE ONBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKAHUs PEaKIMii MOHHOTO oOMeHa (00pa3oBaHMEe OCaJKa, BBIICICHUE Tra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peaKuii (TOpeHHe, PeaKkiuu Pa3OoKEeHHs, COSIUHEHUS);
pacro3HaBaHHE HEOPTAaHWMYECKUX BEHIECTB C MIOMOIIbI0 KAYeCTBEHHBIX PEaKInui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerams 1 ux COCIUHCHUA

2.1

O0mast xapakrepucTuka TamoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTeNeHU okuciieHus. CTpoeHne U GU3HYECKUe CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XUMHUYECKHME CBOWCTBA Ha MpPUMEPE XJopa
(B3auMoieiicTBHE C MeTajllaMH, HEMETAJUIaMH, IIeI04amMH). XJIOPOBOIOPO/I.

ConsHas KHUCJI0Ta, XUMHUYCCKHUC CBOﬁCTBa, IMOJIYUYCHHUEC, IPUMCHCHHC. HeﬁCTBHC




XJiopa U XJIOPOBOAOpOJa Ha OpPraHMU3M YCJIOBCKA. Baxneimme XJIopyuabl 1 HUX

HaxO0XXJICHUE B MPUPO/IC

2.2

Obmas xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nueckue cBoicTBa
MPOCTBIX BEIIECTB — KHCIOPOJAa H CEpbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpPOA, CTPOCHHE,
¢u3nyeckne M XUMHUYECKHe CBoWcTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KHUCJIOTHBIX OKCHIIOB. CepHasl KHCIOTa, (pU3UYecKrue U XUMHUYECKHE CBOMCTBA
(obmme Kak MpeacTaBUTENs Kiacca KHCIOT M cnenuduuyeckue). XUMUYECKHe
peakuuu, Nexalmue B OCHOBE MPOMBIINIICHHOTO crnoco0a MOTy4YeHHs] CepHOU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxxaeHnue cepbl U €€ COCAMHEHUN B MpPUPOJE. XUMUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpellbl COSAMHEHUSIMU Cephbl (KUCIOTHBIC IOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHUS

23

OOmast xapakTepucThka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTEIIEHN OKUCIECHUS. A30T, paclpoCTpaHEeHHE B IPUPOJIE,
¢usnyeckre U XUMU4eckue cBoicTBa. KpyroBopor a3ora B npupojae. AMMHaK,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBa, MojydyeHue U npumeHenue. Comu
aMMOHUs, MX (u3nyeckue U  XUMHUYECKHE CBOICTBa, IpPHUMEHEHHE.
KauecTBeHHas peakuuss Ha MOHbI aMMOHMs. A30THasl KUCIIOTa, €€ MOJy4yeHHE,
¢bu3mveckue M XUMHUYECKHE CBOWCTBA (0OIME Kak TMPEACTaBUTENS Kiacca
KHUCJIOT M crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBe MHUHEpaJIbHBIX yn0OpeHui. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSAMH a30Ta (KUCIOTHBIC TOKIH, 3arps3HEHHUE BO3IyXa, TIOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsle Monudpukauu docdopa, Gusnyeckrne U XUMHUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QuMuecKkue u
XMMHYECKHe CBOicTBa, moinyueHue. Mcmnonb3oBanue ¢ochaTroB B KayecTBe

MUHEPATbHBIX YA0OpEeHUN

2.5

OO6mas xapaktepuctuka 3jeMeHTOB [V A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTIJEepoJ, aIOTPOIIHbIE
Moau(UKaIMU, PACIpPOCTPAaHEHHE B MPHUPOAE, (U3HUECKHE H XUMHUYECKHE
cBomcTBa. Ancop6uusi. Kpyrosopor yriepona B npuposae. Okcuasl yriepoja,
ux (uznyecKkue W XMMHUYECKHUE CBOWCTBA, ACWCTBUE HA >KUBBIE OpPTaHU3MBI,

MOJTydeHHE M MPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM




yriepona(IV); rumoresa rio0anbHOrO TOTEIUICHHUS KJIMMaTa, TMapHUKOBBIN
a¢pdexr. YrompHas kuciaora U e€ comM, uX (HUINIECKUE U XUMUUYECKHE
CBOICTBa, MOJY4YeHHWE W TpUMcHeHue. KadecTBeHHasi peakmus Ha KapOOHAT-
noHrl. Ucnonn3oBanue Kap6OHaTOB B 6I)ITy, MCIHUIWHEC, IMPOMBINUICHHOCTU U

CEIILCKOM XO3SUCTBE

2.6

[lepBoHavyaIbHBIE TOHSATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COSAMHECHHSX
yriaepojna (MeTaH, 3TaH, 3TWJEH, AalETWICH, 3TaHOJ], TJIULEPUH, YKCYCHas
kucnota). x coctaB u xumuyeckoe crpoenue. [loHstue o Ouomorudecku
BKHBIX BEIECTBAX: XXHpax, OeNKax, yrieBoJaXx — U HUX POJIU B IKU3HH
yejgoBeka. MarepuanbHOE€ €IUHCTBO OPraHMYECKUX U HEOPraHWYECKUX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npumenenune. CoenuHeHHs KpemHHUsi B mpupoae. OO0mme mpeacraBieHus 00
okcuze kpemMHus(IV) n kpemuueBoii kucnore. CUIIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TIPOMBIIIICHHOCTH. BaxkHeHIe CTPOUTEIbHbIE MaTePUaIbI:
KepaMuKa, CTEKJIO, IEeMEeHT, OeToH, jxene300eroH. [IpoOmembl OGe3omacHOTO

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGIIHGBHOFI KHN3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: HU3y4YeHHE O0pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NPOBEIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHUI-
WOHBl M HAOJIOJEHHE IPU3HAKOB HX MPOTEKAHUs; OIBIThl, OTpa)KaroLIHe
¢u3nyeckue U XMMHUYECKHE CBOWCTBA TraJIOTEHOB U UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUCOMATEPHAIIOB); O3HAKOMJIEHHE C O0pa3lamMu XJIOPHIOB
(raoreHuIoB); O3HAKOMJICHHWE C O0pa3lamMu cepbl U € COCTUHCHUSIMU
(BO3MOKHO  MCHOJb30BAaHUE BUICOMATEpPHAJIOB); HAOJIOJEHUE Ipolecca
o0yrIMBaHUs caxapa IMoJ JCHCTBUEM KOHICHTPHUPOBAHHOW CEPHOM KHCIOTHI;
M3yueHHE XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuud Ha cynbdar-uoH u HaOIIOJACHHE TpuU3HaKa eé
MIPOTEKaHMs; O3HAKOMJIEHHE C (PU3NYECKUMU CBOMCTBAMU a30Ta, (pocdopa u ux
COEMHEHUH (BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEpUANOB), oOpa3LaMu
a30THBIX U (OCchHOPHBIX yIOOPEHUH; MOTydYeHHe, COOMpaHue, pacliO3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAKa; IPOBEJCHHE KadyeCTBEHHBIX DPEAKUUN HAa HOH
aMMOHUsT M (QochaT-HOH M U3yYEHHE MPU3HAKOB MX IPOTEKaHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BAaHHUE BHJEOMATEpUANIOB); H3yUYEHUE MOJeNel KPUCTAITIMYECKUX
peméTok anMmasa, rpaduTa, (QyiepeHa; O3HAKOMIIEHHE C IPOIECCOM

aJIcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTUBOTrasa; MoJlyueHue, coOupaHHe, paclo3HaBaHWE U HM3y4YCHHE CBOWCTB
YTJIEKUCIIOT0 Ta3a; IMPOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOoHAaT- U
CWJIMKAT-MOHBl M H3y4Y€HUE TMPU3HAKOB HX TMPOTEKAHMsS; O3HAKOMIICHUE C
MPOAYKIIMEH CUIIMKATHON MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX

3a7a4 1o TeMe «BakHeHne HeMeTalluTbl U UX COSTUHEHUS)Y

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMUYECKHX 3JIEMEHTOB — METAIIJIOB HA OCHOBAaHUH MX
nonoxkenuss B llepuomuueckor cucremMe XuMUUecKux dneMmeHTtoB /.M.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE METalIOB. MeTannnyeckas CBsi3b U
METaJUIMueCcKass KpUCTAUIMYECKas PeIIETKa. DJICKTPOXUMUUYECKUU  psif

HanpsHKEHU METAJJIOB

3.2

dusnyeckue U XUMUYECKHE CBOMCTBA MeTajuioB. O0mue cnocoObl NOIy4eHUs
MeTayuioB. [loHATHE O KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. Cruiassl (CTajlb, YyI'yH, JIOPaJIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B

OBITY M IPOMBIIIIIEHHOCTH

3.3

[enounble MeTawibl: nosnoxeHue B llepuonuueckoid cucTeMe XUMHUYECKUX
snemenToB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXIEHUE B MPHUPOJIE.
OuznvecKkue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U
TUAPOKCUABl HaTpusd M Kanud. [IpuMeHeHHe ILIeJOYHBIX METAJIOB M HX

COeIUHEHUN

3.4

Illenmouno3eMeNnbHbIE  METaJJIbl MarHuii W KajJdbLMA:  IIOJIOKCHHUE B
[lepnonnueckoii cucreme XumMu4eckux ieMeHToB .M. Menzaeneesa; crpoeHue
X aTOMOB; HaxoOXIEeHHE B Inpupoae. PU3NUYECKHE U XMMHUYECKHE CBOMCTBA
MarHus W Kanpuus. BakHeimme coeauHeHus KanblMs (OKCHI, THIPOKCHL,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromuHui: TojokeHue B [lepriognueckoil cUCTeMe XUMHYECKHUX DIIEMEHTOB
JI.1. MenneneeBa;, CTpoeHHE aToMa, HaxOXJAeHHWE B mpupojae. Duszndeckue u
XUMHYECKHE CBOMCTBA alfOMUHUA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHHUA

3.6

Kenezo: nonoxenue B [lepruonnueckon cucreme XUMUYECKUX 3yeMeHToB J[. M.
MenpeneeBa; CTpoeHHME aTOMa; HaxoxkAeHHe B mpupoae. dusmueckue u
XUMUYECKHE CBOMcTBa xene3a. Okcuabl, ruapokcuabl U conu sxeneza(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTy4YCHUE

3.7

XUMUYeCKUH OKCIICPUMCHT: O3HAKOMJICHUC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,

nux (bI/I3I/I‘ICCKI/IMI/I CBOﬁCTBaMH; HU3Yy4YCHUC PE3YJIbTATOB KOPPO3UHU MCTAJJIOB




(BO3MOXHO UCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0coOeHHOCTeH
B3aUMOJICHCTBMSL  OKCHJA KajblMg M HaTpus C BOAOH  (BO3MOKHO
UCIOJb30BAaHUE BUIEOMATEPUANIOB); HCCIEIOBAHUE CBONCTB >KECTKOM BOJBI;
mporecca TOPEHUs JKejle3a B KHUCIOpPOoJEe (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUANIOB); NMPU3HAKOB MPOTEKAHUSI Kau€CTBEHHBIX pEaKLUUi Ha HMOHBI
(MarHus, Kajblus, amoMuHus, nuHKa, xene3a(ll) m sxenesa(Ill), memu(1l);
HaOJI0ZICHUE U OINMCAaHKE MPOIIECCOB OKpAIIMBAaHUS TUIAMEHH MOHAMHU HATpUS,
Kamus W Kanblug ~ (BO3MOXKHO — MCIIOJIB30BAHME  BHUJEOMATEpUAJIOB);
uccieioBaHue aM(OTEpHBIX CBOMCTB T'MIPOKCHAA ATIOMMHHUS M THIAPOKCHIA
LIMHKA; pELICHHE 3KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeine MeTasuibl U

X COCOAUHCHUA)

XuUMUS U OKpyKaromias cpea

4.1

Hosble maTepuanbl u TexHonoruu. BemiecTBa U mMaTepuasnbl B MOBCEIHEBHOM
JKU3HU 4YelIOBeKa. XUMUS U 340pOBbE. be3omacHoe HCIOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momomp Npu XMMHYECKUX OXKOTrax M

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxkaromieit cpeasl [1/IK. Pons XxuMum B penieHur 3KOJIOTHIECKUX TPOOIIEM.
[IpuponHble HMCTOUYHUKHU YTIAEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HEPTb),

MPOJYKTHI UX NMEPEepadOTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepuaioB (CTEKJIO, CIIaBbI

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIb)




HHPOBEPAEMBIE HA OI'3 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUA OCHOBHOWM OBPA3OBATEJBHOI
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpPoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpedOBaHUS K MPeIMETHBIM pe3yJbTaTaM
0a30B0Oro ypoBHsl OCBOCHHsI OCHOBHON 00pa3oBaTe/1bHOI
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocnope ®PI'OC

1

IIpencrasnenue:

1.1

O TMO03HABA€MOCTH SIBICHUI MNPUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHMsI, KOMIIOHEHTa OOIed KyJIbTyphl M MPaKTHYECKOU
NEeSITENIbHOCTH 4YelIOBEKa B YCIOBUSIX COBPEMEHHOIO OOIIECTBa;

IMIOHUMAaHHUEC MECTa XUMUHU CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAaX IMO3HAHWUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBaHHA BCIICCTB U HU3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccUOHATBHON NeSTeNbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHXKEHUSX
XMMHUYECKOM HAayKH, YTO IO3BOJIUT OOYYarOIUMCS paccMaTpUBaTh
XUMHUIO KakK cepy cBoelt Oyaymieil npopeccuoHaabHON AesITeIbHOCTH
U cJenaTh OCO3HAHHBIM BBIOOP XMMHH Kak MPO(HUILHOrO mpeaMmeTa

MIPHU TIEPEXO0ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa3oBaHUs

BrnaneHue cucreMOl XMMMYECKUX 3HAHMM M yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BOXHEHINIME XHMHYECKHE TIOHATHS: XUMHUYCCKHH OJIIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJIsIpHAS
Macchl, KOJIMYECTBO BEMICCTBA, MOJIb, MOJISIpPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIusi, PEaKIUu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, pPEaKIuu
3aMeIleHns, peaknuud oOMeHa, TeruIoBOM 3((EeKT peakuuu, 3K30- |
SHJIOTEPMHUUYECKUE DPEAKIUH, PACTBOpP, MAaccoBas 0N XUMHUYECKOTO
JJIEMEHTA B COSAMHEHUM, MAacCOBas JIOJIS1 U MPOIICHTHASI KOHIICHTPAIIHS

BCIIECTBA B paCTBOPC, AAPO aTOMa, SHCKTpOHHLIﬁ clion aToMa, aTOMHasa




opOutanb, paadyc aromMa, BaJEHTHOCTb, CTENEHb OKHUCICHHUS,
XUMHYECKAsl CB3b, JJIEKTPOOTPHULIATEIbHOCTD, MTOJIIPHAs U HEMOJSIPHAS
KOBaJICHTHAsl  CBA3b, HMOHHAs  CBf3b, METAJUIMYECKAs  CBSA3b,
KpUCTa/NIM4ecKass pemeéTka (aToMHasi, HMOHHAsg, MeTaJulhdyeckKas,
MOJIEKYJISipHasl), UOH, KaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMUTUYECKAsT ~ TUCCOLMAIMSA, PEaKIud HMOHHOrO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBMUTENb, OKHCJIEHHME W  BOCCTAHOBJIEHHE, AJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTHUMbIE peaKiuy,
CKOpOCTb XMMMYECKOW peakiuu, Kkaraiauszarop, [IJK, xopposus

MECTAJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONTNE 3aKOHBl XHMHH: 3aKOH COXPAaHECHHS MacChl,
nepuoauueckuid 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOraapo
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TEOPUH  XHUMHH: ATOMHO-MOJICKYJISIDHAsT ~ TEOpHs, TEOpUst

BHCKTPOHHTH‘IGCKOP'I Jucconuanmu

Brnanenue ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIIECH ;

3.1

YMEHUE MPaBUJIBHO UCIOJIb30BaTh U3yYEHHbIE BELIECTBA U MaTEPUaIbI
(B TOM uyHClIe MMHEpaJbHbIE YAOOpPEHMs, MeTalulbl M CIUIABHI,
IPOAYKTHl MepepabOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yrns, nmpupogHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MIPOM3BOJCTBE M IMOHUMAaHHE 3HAUYEHUS KUPOB, OEIKOB, YIJIEBOJIOB
JUIsL OpraHr3Ma 4ejoBeKa; yMEHUE MIPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX TIPOLCCCOB HAa OpPraHu3M 4YCJIOBCKA U OKPYKAIOOIYHO

IIPUPOJIHYIO CPELY

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH AOPYTUX

y4eOHBIX PEAMETOB
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HaJW4Yue OMbITa paboThl C Pa3IUYHBIMH MCTOYHHKAMH WH(OpMaluu
o XUMHUU (HayyHass M HAy4YHO-TONYJIspHAas JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTUBHO OLCHUBATH I/IH(1)OpMaIII/IIO O BCHIICCTBAX, HX
MpEeBpallICHUAX u MPAKTUYCCKOM IMPUMCHCHUHA u YMCHHC

HCIIOJIB30BaTh €€ AJI pCHICHU A y‘-Ie6HO-HO3HaBaTe.HBHBIX 3aJga4d

BJ'IaI[eHI/IC OCHOBAaMH ITOHATHHHOIO arirapata M CHUMBOJIHYCCKOI'O

A3bIKa XUMHUHU OJIA COCTABJICHHA (1)OpMy.]'I HCOPTraHUYCCKUX BCIICCTB,




ypaBHCHI/Iﬁ XUMHNYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYESCKOM

HomeHkatypbl (IUPAC u TpuBHanbHON)

YMenue oOBSACHATH CBSI3b IMOJIOKEHUS 3jieMeHTa B llepuonndeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHMS AaTOMOB
XMMUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOliee Yucio
JIEKTPOHOB), PACIPEAEICHUEM JJIEKTPOHOB II0 JHEPreTHYECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX nepuoaoB, Kajinud U KaJlblUA

[IpeacraBienue O  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPUIIATEIbHOCTS),
MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmonnueckoit cucreme (B MalbIX T€pUOJAaX U  TJIABHBIX

MOArPYMIAax) U 3JE€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccupupoBarh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPraHUYCCKHUEC BCIICCTBA

7.3

XUMHUYICCKHEC pCaKIIUU

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHHUA XUMHUYCCKHUX JJICMCHTOB, 3apsal]

HOHa

8.2

BUJI XMMHMYECKOW CBA3M M TUIl KPUCTAIUIMYECKOM CTPYKTYpHl B

COCAMHCHUAX

8.3

XapaKTep CpCAbl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIHNTECIb 1 BOCCTAHOBUTECIIb

YMeHue xapakTepu3oBaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA:

9.1

NPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOJ, Tpadur, anmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUN, KaJWd, MarHUi,

KaJIbIIUN, aTFOMUHHM, JKeJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCJIe€ HMX BOJHBIX PacTBOpOB (Boja,
aMMHaK, XJOPOBOJOPOI, CEPOBOJOPOJ, OKCHIBI ¥ THIPOKCHUIIBI
MetamioB [-ITA rpymm, amomunus, meau (I1), munaka, xenesa (I u
I11), oxcunpr yraepona (I u IV), xpemuus (IV), azota u ¢ocdopa (I11
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a30THas,

(dbocdopnas, yrojbHast, KpeMHHEBAS KUCJIOTA U UX COJIH)

9.3

MPOTHO3MPOBAaTh M  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCHUMOCTH OT HMX COCTaBa W CTPOCHHA, INPUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOI\/'ICTB, BO3MOXHOCTH IMMPOTCKAHUA XUMHUYCCKUX

MIPEeBPAILEHUI B Pa3TUYHBIX YCIOBUIX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M MOHHBIC YPABHEHUS PEAKLUH, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
. (Tpymm) HEOPTaHUYECKUX BEIIECTB
10.4 MTOATBEPKIAIOIINX TEHETHIECKYIO B3aMMOCBSI3h MEXKITY HUIMHU
11 YMeHue BIYUCIATh (IPOBOJUTH PACcUEThI):
1 OTHOCUTEJIbHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BEILECTB,
' MAaCCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3on
114 M0 YpaBHEHUSM XHUMHUYECKHX PEAKIMA M HAXOIUTh KOJIMYECTBO
' BEIIECTBa, 00BEM M MAcCy PeareHTOB WM MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro Tmo3HaHus (HaOmroneHwue,
1 HU3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE) MIPU U3YUEHUH BEUIECTB U
' XUMHUYECKHUX SBIIGHUH; YyMeHHe chopMynupoBaTh mpodieMy u
MIPEATIOKUTh MYTH €€ peIICHUS
172 Oe3omacHOi pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHHEM
npaBujaMy 0€30IMacCHOTr0 0OpaIlleHUs C BEIIECTBAMH, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOW XKM3HU, TIPABUIIAMU MTOBEACHHUS B MEAX COCpEKCHUS
123 370pOBbSl M OKPYXKaloIIEH NPUPOAHOM Cpelbl; NOHUMAHUE Bpeaa
. (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI OMNPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MPEAOTBPAICHUS HX BPEIHOTO
BO3/ICHCTBUA
= Hanuuume npakTHyeckux HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CJIEAYIOIINX XUMHUECKUX SKCTIEPUMEHTOB:
131 M3YYCeHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/II-IGCKI/IMI/I n XUMHNYCCKUMH SIBJICHUAMMU, OIIBITHI,




WIUTIOCTPUPYIOIIUEC IIPU3HAKU ITPOTCKAHUA XUMHUYICCKHUX peaKuHﬁ

13.2

M3yUYeHHE CIIOCOOOB pa3IeIIeHUs] CMeceit

13.3

[OJydeHHE KHUCIOpPOAAa M M3Yy4EHHE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3Y4YEHUE €r0 CBOWCTB; MOJIy4YEHHE YIJIEKHUCIIOIO rasa u

HU3YUCHHUC €CTO CBOI>'ICTB; IMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINpPEACIIEHHOW MAacCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

MIPUMEHEHHE WH/INKaTOPOB (maxmyca, METHJIOpaHKa u
(dbenondTanenna) s omnpeneseHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U IIeJI0UEN

13.6

WCCIIEZIOBAHUE M ONMCAHHWE CBOWCTB HEOPraHWYECKHUX BEILECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJEHUCTBHS KUCIIOT C METAJIIAMH,
OKCHJIaMU  METAUIOB,  pPacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAHMSAMHM, COJIIMH; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOIO MeTajla [JIpyrUM U3  PacTBOpa  COJIU;
uccieioBaHue aM(OTEpPHBIX CBOMCTB THIPOKCUIOB ATIOMHUHHUS U

IIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 337a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHMYECKUX COEIUHEHUID; «DNEKTPOTUTHIECKAS
oucconuanmsay, «BaxHeWmme HeMeTaIbl W WX COESAUHCHUY,

«Baxxnaelme MeTaJuIbl U UX COEINHEHU)

13.8

XUMHYECKHE 9KCIIEPUMEHTHI, WLUTIOCTPUPYIOIIIHE MpU3HAKU
MPOTEKaHUs peaKlnii MOHHOTO OOMEHA; KaueCTBEHHBbIC pPEaKlUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI: XJIOPHI-, OpOMHI-,
wonua-, cynbdar-, Qocdar-, KapOoOHAT-, CHIMKAT-aHHUOHBI,
TUIPOKCHUI-MOHBI, KATHOHBI aMMOHUS, MarHusl, KajbI¥sl, aJIFOMHUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), iuHKa

14

VYmenue:

14.1

NpeACTaBIATh PE3YJbTAaTbl JSKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCIbCTB, Fpa(bI/IKOB u Ta6JII/ILI U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATL CBA3U MCIKAY PCAJILHO Ha6J'IIOI[aeMLIMI/I XHUMHUYCCKUMU
ABJICHUAMU M ITPpOUCCCaMU, ITPOUCXOAAIINMU B MaKpO- U MUKPOMMUPC,

OOBSCHITH MPUUNHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM J3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘IaHBHHC XUMHNUYCCKHUC ITOHATHA

1.1

UYucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumunueckue dieMeHThl. CHMBOJIBI  XUMHYECKHUX

9JICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 31€MEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKkOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAas Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHUN

1.5

KonnyectBo BemectBa. Monb. MomsipHas macca. MousipHbiii 00BEM Ta30B.

Bzaumocss3b KOJIMYECTBA, MAaCChl U YMCJIa CTPYKTYPHBIX C€IMHHUILL BEIICCTBA

1.6

@usznueckue U XUMUYECKHUE SIBJIICHHA. XUMUYECKas peakuus U €€ IPU3HAKU.

3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUUECKUE YPAaBHEHHUS

HepI/IO,[[I/I"IeCKI/Iﬁ 3aKOH H Hepnozmqecxaﬁ CHUCTCEMa XHMMHYCCKHX OJICMCHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMUYECKux 3yemeHToB /.M.
Menpneneesa. Ilepuoasl u rpymnmsl. @U3NYECKU CMBICI MOPSIKOBOTO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIIbI DJICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
SJICKTPOHHBIX 0007104eK aTOMOB MCPBBIX 20 XMMHYECKHX D3JIIEMEHTOB

[Tepuonnueckoit cucremsl .M. Menneneesa
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3aKOHOMCpHOCTI/I B M3MEHECHUH CBOMCTB XMMHMYECKHX JJIEMEHTOB IEPBBIX TpéX
nepuoaoB, Kajusd, KaJlbIOUA (pam/lyca aTOMOB, JJICKTPOOTPHULATCIIBHOCTH,
METAJNIMYECKUX MW  HEMCTAJINIMYCCKHX CBOﬁCTB) n Hux COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHH C IIOJJOKCHUEM JJICEMCHTOB B HepI/IO,I[PI‘ICCKOﬁ CHUCTEME U

CTPOCHHEM HX aTOMOB

Crtpoenue BermecTBa

3.1

Xumnueckass cBsi3zb. KoBaneHTHas (moJjispHAas U HEMOJsIpHAsi)  CBSI3b.
DIEeKTPOOTPULIATEILHOCTh ~ XMMUYECKHX  3JIeMEHTOB.  VoHHas  CBs3b.

MertamiuuecKkas CBSI3b




3.2

Tunel KpUCTAJUIMYECKUX PEMIETOK (aTOMHas, HWOHHAs, MeTaJIMuecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBa OT TUIA KPHUCTAJUIMYECKON PEIETKH U BHJA

XUMHUYECKOH CBA3U

Baxnelimme npeACTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraibl m ux

COCAUHCHUA. Mertamisl 1 uxX COCAUMHCHUA

4.1

Knaccudukanuss v HOMEHKIATypa HEOPraHWYECKHX COCAMHECHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBbIC) u
HeconeoOpasymomue; OCHOBaHWU (IIENOYM W HEpPacTBOPUMBIC OCHOBAHUS);
KHUCJIOT  (KUCIIOPOJCONIepXKAIUe U  OECKHUCIOPOAHBIC, OJIHOOCHOBHBIC W

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCJIBIX )

4.2

Ou3nyeckue W XHUMHYECKHE CBOMCTBA IOPOCTBIX  BCIICCTB-HEMETAJIJIIOB:

BOJIOPO/Ia, XJIOpa, KHCIOpOo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

OU3NYECKUE U XHUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHA,
HaTpusl, Kajlus, MarHusi U KaJbLMs, aIIOMUHUS, Kelie3a. DICKTPOXUMHUUYECKUI

AL HAIPSIKEHU METAJIOB
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du3znyeckue U XUMHYECKHE CBOHCTBa BOOOPOIHBIX COCIMHEHUI HEeMEeTaJlIOB:

XJIOpoBOOAOpPOaa, CCPOBOIOPOAA, aMMHUAKA

4.5

dusznueckrue M XUMHUYECKHE CBOMCTBAa OKCHUIOB HemeramuioB: cepwel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ilonyaenne

OKCHJO0B HEMETAJIIIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTamuioB [A-IITA rpymn, munka, mequ(Il) u

xeneza(ll, IIT). [Tonydyenre okCuI0B METAILIIOB

4.7

XHWMHUYECKHE CBOMCTBAa OCHOBAHUM U aM(I)OTepHLIX TUAPOKCUI0B (Ha nmpumepe
TUMAPOKCHUAOB  AJIIOMUHHA, IKCIIC34, I_[I/IHKa). HonyquHe OCHOBAaHMH H

aM(bOTEepPHBIX THIPOKCHIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIJIOT: XJIOPOBOIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochopHOU, KpeMHHEBOH, yroibHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOMW M A30THOM KHCIIOT.

[Tosyyenue kuciaor

4.9

OOue xuMudeckre cBoicTBa cpeanux coneil. [lomydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOAOpOaAd, KHUCIOpOJdd, aMMHAKa,

YTIEKUCIIOro ra3a B 1abopaTopuu

4.11

[Tomyyenne ammmuaka, CEpHOW M a30THOW KUCIOT B MPOMBIIIIEHHOCTH. OO01Ime

CIIOCOOBI IIOJIy4€HHA MCTAJIJIOB




4.12

I'enetnueckas cBI3b MCKAY KlIaCCaMH HCOPIraHNYCCKUX COG,I[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Krnaccugukanys XuMuueckux peakiuidl o pa3jauyHbIM MIPU3HAKAM: [10 YUCILY U
COCTaBy Y4YaCTBYIOIIMX B pEaKIWU BEHIECTB, MO TEIIoBOMY 3¢ deKkry, 1o

W3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHUYECKUX YJIEMEHTOB

5.2

TennoBoit A3pheKT XMMUYECKON peakIiuy, TEPMOXUMUYECKHE YpaBHEHUs. JK30-

N OHAOTCPMHUUYCCKHUEC PCAKIIUU. TepMOXI/IMI/ILIeCKI/IC YpaBHCHUA
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OKHCAUTENFHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBHUTEIH.
[Ipomecchl  OKHCHEHHST W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OanaHC

OKHCIIMTEIILHOBOCCTAHOBHTEIIFHOM pc€akuuu
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Teopwust aneKTpoIUTHIECKON nuccormanui. KaTHoHbl, aHMOHBI. DJIEKTPOIHUTHI U

HEOJICKTPOJIUTHI. CunbHbIE U cIa0bIe SJICKTPOJIMTEL. CreneHb Jucconuannmn

5.5

Peakiun moHHOrOo OOMEHa. YCIIOBHSI NPOTEKAaHUS peakiuii MOHHOTO oOMeHa,

IIOJIHBIC U COKpaH_IéHHLIG HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMUs ¥ OKpy’Karolas cpejia

6.1

BemectBa u maTepuanbl B TOBCEIHEBHOM KU3HM 4esioBeka. be3zomacHoe
WCIIOIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B jgabopaTopuu U OBITY.

HepBa;I IIOMOIIb IMPU XUMHUYCCKUX OXKOraX U OTPABJIICHUAX

6.2

XUMHYECKOEe 3arpsi3HEHHE  OKpyXKaromied  cpeabl  (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE IMOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBpPAIICHUS
[MpenensHas momyctumasi koHmentpamusi BemiectB (IIJK). Ponp xumum B
pPEIICHUH DKOJIOTMYECKUX mpobieM. YcuieHue mNapHUKoBOro sddekra,

paspymeHue 030HOBOI'O CJIOA

6.3

IIpumenenue cepsl, a3ora, pocdopa, yriepoga, KpEMHUS U UX COCIUHEHUH B
OBITY, MEIULMHE, NPOMBIIUIEHHOCTH MU CelbCcKoM Xxo3siictBe. IlpumeHeHue
METaJNIOB M CIUIaBOB (CTajlb, YYryH, IIOPAJIIOMHHMNA, OpoH3a) B OBITY U
MPOMBIINIJICHHOCTH UX COCI[HHCHHfl. ITonsTie o KOppO3uHr MCTAJJIOB, OCHOBHLIC

CHOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[lpupoaHble HCTOYHUKH YIIIEBOJAOPOAOB (YToyib, HPUPOAHBIN Ta3, HEPTh),

MPOJYKTHI X NepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘IaJ'ILHBIG MOHATHS 00 OpPraHru4CCKuX BCUICCTBAX KaK O COCIUWHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUJICH, 9TAHOJI, INIMIOCPUH, YKCYCHAs KI/ICJ'IOTa).
IloHaTre 0 OMOJOTMYECKH BajKHBIX BCHICCTBAX: KHUPaAX, 66J'IKaX, YrjieBoaax — U UuxX

POJIA B )KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMynaM XUMHYECKUX COCTUHCHHUN
7.2 Macchl (MacCOBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 I10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Xumus. 8 knacc/['abpuensu O.C., Octpoymos W.I'., CnaakoB C.A., AKIHOHEpHOE O0IIECTBO ,
MzpatensctBO «IIpocBenieHue»;
Xumus 8 knace: yueouuk O.C.I"abpuensn.-3-e usn., nepepad.-M.: Ipoda, 2024.

METOAUYECKHE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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