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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHH OCHOBHOIO 00mIero oOpa3oBaHus (yriayOJa€HHBIM
YpOBEHB) COCTaBIIEHA HA OCHOBE TPEOOBaHMI K pe3ylibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0OQ, ¢ yuerom denepanbHOil paboueii MporpaMMbl BOCTIUTAHHSL.

[IporpaMmma mo xumMuM pa3paboTaHa C LENbIO OKa3aHUS METOIUYECKOM
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueii mporpamMmbl 0 Y4eOHOMY TPEIMETY.

[IporpamMma mo xumuu Aa€T NPEACTABIEHUE O LENAX, oOuieil cTpareruu
oOyueHusl, BOCIUTAHUS M Pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTrO
npeaMeTa, OnpeaesieT 00s13aTeNIbHOE MPEAMETHOE COJIep)KaHue, eT0 CTPYKTYPY MO
pazmenamM M TeMaM, pacopelneieHue 1o  KiaccaM, PEKOMEHAYEMYIO
MOCJIEIOBAaTEIIbHOCTh  WM3YYEHHMsS] XHUMHHM C  YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTUKM Y4eOHOrO  TpOIlecca, BO3PACTHBIX
ocobeHHocTe oOywaromuxcsi. B mnporpaMMe 1O XMMHUUM — YYHUTHIBAIOTCS
BO3MOKHOCTH y4e€OHOr0O MpelMeTa B pealu3aluy TPeOOBaHUM K IUIAaHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHbIM U MpPEIMETHBIM pe3ysibTaTaM OOy4YeHHUS U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW  JI€ATENHHOCTH
00y4aroIIerocs Mo OCBOEHUIO y4eOHOTO COAep KaHusI.

N3yyenue XuMuUM Ha  YpOBHE OCHOBHOTO 00mIero ooOpa3oBaHUs
OPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO TOJTOTOBKY, HEOOXOIUMYIO JIJIsi BRIPAOOTKH
MHUPOBO33PEHUYECKIX OPUEHTUPOB, Pa3BUTHUSI MHTEIIEKTYabHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYyUaIOIUXCS, Ha TMPOJODKEHHWE OOYyUeHHs Ha YPOBHE CpPEIHETO
oOrmrero o0pa3oBaHus.

3HaHHE XHMHMH CIYKUT OCHOBOM 171 (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yJaroerocsi, €ro MpeACTaBICHUNH O MAaTePHATLHOM €IWHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT GopMUPYEMbIE XUMHUEH MPEACTABICHHUS O IPEBPAIICHUIX SHEPTUU U
BEIIECTB B NPUPOJE, O MyTSIX pEIHIeHHUs TII00albHbIX MPOOJIeM YCTOHYHUBOIO
pa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOW, JHEPrETUUYECKOM, IPOJOBOJIBCTBEHHOMN
npo0JieM, MpoOaeMbl 3KOJIOTMYECKOW 0€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTUSA |
dopMupoBaHus  KyJbTYpPbl  JIMYHOCTH  OOydYarommxcsi, HuX oOmeldl u
(GYHKIIMOHAIBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSTEIbHOM Yy4eOHOH /1edATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHOMN IeITeIHHOCTH;



3HAKOMHUT CO CHEIU(PUKOW HAYYHOTO MBINIICHUS, 3aKJIaJbIBaeT OCHOBBI
NIPEJICTABIICHUN O €UHCTBE MPHUPOIBI U YEIOBEKA, SIBJISCTCS KIFOYCBBIM 3TAIOM B
(dbopMHUPOBAHUYU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOIUXCs;

CrocoOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K TIPUPOJIC, K YETOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTHIECKOE
oOpa3zoBaHHE 00yUYarOIINXCS.

JlanHbie HampaBlieHUsT B OOYyYEHHM XUMHUU OOECTIEUMBAIOTCS CIEIH(PUKON
CoNlep KaHUsl TIpEeIMeTa, KOTOPBIN SIBISETCS TMEJaroruiyeckyd aganTHPOBAHHBIM
OTpaXEHUEM OTPEEIICHHOTO 3Tala Pa3BUTHsI XUMHUH.

VYryOn€HHbBIN Kype XUMUU OCHOBHOT'O OOILIET0 0Opa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE O0YYaIOUTUMHUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHITHI XUMHUH, OCHOB
HEOPraHMYE€CKON XHWMHU, OCHOBOIIOJATAIONIUX MPECTABICHUN OOIe XUMUU U
OTJICTTbHBIX 3HAYNMBIX IMOHATUNA OPTaHWYECKON XHUMUH.

CtpykTypa cojpepaHusi MporpaMMbl MO XMMUU CPOpMHUpOBaHa Ha OCHOBE
CUCTEMHOro moaxona Kk e€ m3ydeHuto. ComepkaHue CKIAIBIBACTCS W3 CUCTEMBI
MOHSITHI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TTOHITHI O XUMUYECKOU
peakmuu. O0€ 3TH CUCTEMBI OPTaHM30BAHBI O TMPHUHIUITY TOCIEAOBATEIHEHOTO
Pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOr0 YPOBHSI:

ATOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepnonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHU;

YYCHHUS O CTPOSHUHU aTOMa M XUMUYECKOMN CBSI3H;

Ipe/ICTaBIEHUN 00 JIEKTPOIUTUIECKOM TUCCOIMALIMU BEIIECTB B pACTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOANHAMUKE.

B ocHOBY TeopermueckuxX 3HAHWUW TIOJIOKEHBI AMITUPUYCCKU TTOTYyYEHHBIE
dakTel. TeopeTudeckue 3HaHMUS Pa3BUBAIOTCS MOCIICIOBATEIHFHO OT OJTHOTO YPOBHS
K JpyroMy ¥ 00€CleuynBarOT OO0y4aroluMCcS BO3MOXKHOCTh OOBSCHATH W
IPOrHO3UPOBATH CBOWMCTBA, CTPOCHHE W OOJACTU MPAKTHYECKOTO MPUMEHEHHUS
U3Y9aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPaMMBl IO  XUMHU  TMPOMCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHUW W3 paHee M3YYCHHBIX YYEOHBIX IPEAMETOB:
OKpYXalomui Mup, Ouomorus, ¢u3WKa, MaTeMarthka, reorpadus, TEXHOJIOTHS,
UCTOPUHI.

[Iporpamma ocHOBHOro 001Iero oOpa3oBaHUsA 1O XUMHH (yTIyOJIEHHBIH
YPOBEHb) OpPHUEHTHUpPOBaHA Ha COXpaHEHHE (PYHIAMEHTaJbHOTO XapakTepa
oOpa3oBaHus, crnenupukn y4eOHOrO TpeaMeTa U OOECTICUCHHE YCIEUTHOTO
oOyYeHHMsSI Ha CIEAYIOIIEM YypOBHE oOpa3oBaHusd. B mporpamMMe 10 XHMHH
pean3yercsl pa3BUBAIONIAS M MPAKTUYECKas HAMPaBIECHHOCTb OOYUEHHS] XUMHH,
mubdepennmanys  0o0ydeHHUs,  BKJIOYaromias  OPO(HIBHYIO  MOATOTOBKY



oOydaromuxcss M MOCIEAYIOIIEe CAaMOONpEAeIeHUE B BbIOOpE HaIpaBICHUS
oOy4deHus B IpoUIbHBIX KJIaccax.

YrinyOnéHHoe U3ydeHHE XHMHUHU  CIIOCOOCTBYET — pealu3alluu  3ajaad
npo¢eCCHOHATBHON OPUEHTAIIMH U HAIIPABJICHO Ha MPEAOCTaBICHHE BOZMOXHOCTH
KOKIOMY O0Oyd4aromeMycsi NpOsSBUTh CBOM HWHTEIUJIEKTYaJlbHbIE M TBOPYECKHUE
CIIOCOOHOCTH TpH HW3YYEHUH Y4YeOHOro TpeaMera, HeoOXOAuMble IS
IPOJOJIKEHUsT 00pa30BaHMs U TaJbHEHIIIEH TPYI0BON JESTEIHHOCTH.

[Iporpamma 1o xuMuu (yrayOJa€HHBIM YpOBEHb) NpeIHAa3Ha4YeHA s
UCIIOJIb30BaHUSl B 00pa30BATENbHBIX OPraHU3aLUAX, PEATU3YIOMIUX MPOrpPaMMBbl
muddepeHnmpoBaHHoro (yriay0iaéHHOro, Npo(MIBHOTO) HW3yYEHHs OTACIBbHBIX
y4eOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs.

OO6paszoBaTenbHble PYHKIIMM XUMHUHU, U3y4aeMOl Ha YIJyOJICHHOM YpPOBHE,
peanu3yroTcsl B mporecce GopMUPOBaHUS 3HAHUN OCHOB XMUMHYECKOMW HAYKH Kak
00J1aCTH COBPEMEHHOI0 €CTECTBO3HAHUS, O0JIACTH MPaKTUYECKON NeATEeIbHOCTH
YeJl0BeKa M OJHOr0 K3 KOMIIOHEHTOB MHPOBOM KYyJbTYpbl. 3agada y4eOHOTO
npeaMeTa COCTOUT B ((OPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUM — BaXKHEHUIITNX
(akTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOXKEHUHN, JOCTYIHBIX 0000IIEHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAYKH, B TNPUOOIIEHUH K HAyYHBIM
METOJlaM T[IO3HAHWS NPH M3YYEHHHM BEIIECTB M XUMHUYECKUX pEaKui,
(OpMHUPOBAaHUU U Pa3BUTHH MO3HABATEIbHBIX YMEHUN U CIIOCOOOB AEATENHHOCTH
U UX MPUMEHEHUWU B Y4eOHO-NO3HABATEIBHOM M Yy4eOHO-UCCIIEeI0BaTEIbCKON
NeSITEeNbHOCTH, OCBOCHUU TMpaBWl 0Oe30macHOro oOpamieHusi ¢ BEIECTBaMHU B
IIOBCETHEBHOM KU3HU.

Lenu n3ydeHus: XUMUM OTPaXKaroT HAMPABIEHHOCTh 00YUYEHUS! HA Pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTa U 00 KYJIbTYpBHI.

N3ydyeHre XMMHUM HAIIPABJIEHO HA JOCTH)KEHUE CIIEYIOIIMX LIeNeH:

(GopMUpOBaHHWE UHTEIJIEKTyaJIbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMoOOpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PELIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM KU3HU;

GopMuUpOBaHHE  CHUCTEMbl XMMHUYECKHMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI JUIsI TOHUMAaHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npuoOIIeHre O00ydYaroumxcsi K CaMOCTOATEIbHOM IO3HAaBAaTEIbHOW H
UCCIIEIOBATEIbCKOM  JIEATENIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHuA,
(dopMupOBaHNE MOTUBALIMU U PAa3BUTHE CIOCOOHOCTEHN K M3yUEHUIO XUMHUH;

dbopmupoBanue  o0me  (QyHKIMOHATBHOW W €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh U OLICHUBATH SIBJICHMUS
OKPYXXAIOLIEro MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBbIE NPU W3YYEHUU



XUMUH, TPUMEHSATh HUX MPU pEHIeHUHW MNpoOJieM B TOBCEAHEBHOW JKU3HU U
TPYJI0BOMU JIEATEIbHOCTH,

pa3BuTHEe Yy OOydaronmMxcs HHTEpeca K H3yYeHUIO XuUMHUU U chepam
JESTENHbHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIUS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOQUIIS U HAMIPABICHHOCTH JlalibHEHIIIero o0y4yeHus;

OCO3HAaHHUE LIEHHOCTH XMMUYECKUX 3HAHWU B KU3HU YEIOBEKA, MOBBILICHUE
YPOBHSI 3KOJOTMYECKOW KYJIbTYPhI, HENPUATUE JACUCTBUN, NPUHOCAIIUX BpEX
OKPYXaUIEH CPEIe U 3J0POBBIO JIIOJIEH;

npuoOpeTeHre O0yYaroIMMHUCS OIbITa CAMOIO3HAHUS, KJIFOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMITETECHIIUM), HEOOXOAUMBIX JIJIsl PAa3JIUYHBIX BUIOB JIEATEIbHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera « XuMus» oTBoauTcs mo 136
yacoB B 8 1 9 knaccax (4 yaca B Hezlelnto), Bcero 272 daca 3a JiBa roja oOydeHusl.



COJAEP XAHME OBYUYEHUA
8 KUIIACC

IlepBoHaYaILHbIC XUMHYECKHE TOHATHS

Xumusi — BakHas 00JIACTh €CTECTBO3HAHUSA U MPAKTUYECKOU JEATEIbHOCTH
yenoBeka. IIpeaqmer xumun. Ponb xuMum B xu3HM yenoBeka. Kparkue ceneHus
00 UCTOPUU BO3HUKHOBEHHUS M Pa3BUTHs XMMUU. XHUMHS B CUCTEME Hayk. Tena u
BemecTBa. Dusznueckne W XMUMUYECKHME CBOMCTBA BEIIECTB. ATpEraTHbIC
COCTOSIHMSL BeniecTB. [IOHATHE O TEOPETUUECKUX M HSMIMPUYECKUX METO/IaX
NO3HAHUSI B €CTECTBEHHBIX HayKax. l[IpeacraBiieHHss O HayYHOM MO3HAaHUM Ha
AMIIUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
BbIunciicHue. [IpencraBieHnss 0 HAyYHOM IMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4yHble (aKThl, IpobdJieMa, TUII0TE3a, TEOPHs, 3aKOH.

A3pik XuMuU. VICTOYHUKHA XUMHYECKON MH(DOPMALIHH.

[Tonsitue o Meromax paboOThl ¢ XUMHUYECKUMH BemecTBamu. OOopymoBaHue
IIKOJILHOM XuUMHUeckod Jaboparopuu. IlpaBuna Oe3omacHoro oOpamieHus ¢
BEIIECTBAMHU U Ja0OPaTOPHBIM 000PYI0BAHUEM.

Yucteie BemecTBa U cMecu. lIpupoaHbie cMecu: BO3AyX, MPUPOAHBIA Ta3,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPO/ABI U MUHEpasbl. [[OHSITHE O TOMOT€HHBIX
U TeTeporeHHbIx cMecsx. CnocoObl pazaenenus cmeceil. OuncTka BEIecTB.

BemectBa m xumuueckue peakudu. ATOMBI U MOJEKYJbl. XUMHUYECKHE
sneMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpoCThie M CIOKHBIE BEIIECTBA.
Merajuibl ¥ HemeTauibl. BemectBa MOJNEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
CTpPOEHHUS.

Xumuueckast ¢opMyna. BaleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKoH MOCTOSIHCTBAa cOocTaBa BeniecTB. OmnpeaeieHrne BaIEHTHOCTH 3JIEMEHTOB 10
dbopMmynam OWHApHBIX COCAMHEHWM W cocTaBieHHWE (opMysl OWHAPHBIX
COCMHEHUN TIO BaJEHTHOCTH »JJIeMEHTOB. OTHOCUTENbHAasi aTOMHAas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxnenue npocreiiiieid ¢popmyJibl BEIIECTBA O MAaCCOBBIM JI0JISIM
3JIEMEHTOB.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KolnyecTsa,
Macchl M 4HCIAa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacuersl mo ¢dopmynam
XMMHYECKUX COeAMHEHUU. MoisipHasg Macca cMecu BewecTB. MoJibHas 105
XUMHUYECKOTO 3JieMeHTa B coeAuHeHnu. Haxoxpaenue mnpocteimeit (opmyb
BEILIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Pu3nyecKrue U XUMUYECKUE SIBJICHUS. XUMUYECKasl PEAKLM U €€ IMPU3HAKH.
VYcnoBus nNpoTekaHusi XUMUYECKUX peaKlnil. 3aKOH COXPAHEHUsI MACChl BEIIECTB.
ATOMHO-MoOnekynsipHass teopus. KuszHp u nesrensHocTh M.B. JloMoHOCOBa.



XUMHUYECKHE ypaBHEHMs. TUIBI XUMHUUECKUX pPEeaKUil (COeNUHEHUS, Pa3I0KEHNUs,
3ameleHus, ooMeHa). Pacuersl o XUMHUYECKUM ypaBHEHHSIM.

OKCIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMHYECKON TOCYAO0M, C TpaBujaaMu paboTbl B JabOpaTopuu U MNpHUEMaMu
oOpamieHusi ¢ JabopatopHbIM oOopymoBaHueM. M3ydeHwe U omnucaHue
¢u3nuecknx CBOHCTB OOpa3lloB HEOPraHWYECKHUX BEIIECTB — METALIOB U
HemetrayuioB. HaOmronenune ¢Qusnueckux (IuiaBjlieHME BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE W KOHAEHCAIUs BOJbI) M XUMHYECKHX
(ropeHue cBeYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHE COMAbI WU
Mela C COJSTHOM KHUCIIOTOM) siBieHui. O3HakomjieHWe ¢ oOpa3llaMH BEIECTB
konnyectBoM 1 wmonb. HabmioneHue M  omnucaHue MPU3HAKOB MPOTEKaHUS
XUMUYECKUX peakiuil (pas3yioeHUe caxapa, B3auMOJECUCTBUE CEPHOU KHUCIIOTHI C
XJopusioM Oapusi, mnonydyeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHWM, B3auMOJIEMCTBUE >Keie3a ¢ pactBopoM conud meau (). M3yuenue
croco0OB  pa3jieneHusi cmeced (C  TOMOIIBIO MarHuTa, (UIBTPOBaHUE,
BbIIIapUBaHUE, AUCTWLIALUSA, XpoMaTorpadus), IpOBEIEHNE OYUCTKN OBAPEHHON
conu. HabGmrofeHne W onuvcaHWe OIBITOB, WUTIOCTPUPYIOLIUX 3aKOH COXPaHEHUs
MAaccChl.

Baxkueimue npeacTaBuTe M HEOPraHUIECKUX BelleCTB

[IpencraBnenuss o razax. Bo3gyx — cmech razoB. CocraB Bo3ayxa. 3aKOH
ABoraapo. Momsipabiii  00bEM rTa30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Ornpenenenre OTHOCUTEILHON MOJIEKYJISIPHONM MacChl ra3000pa3HOro BEUIECTBA MO
M3BECTHOM OTHOCUTENBHOM IUIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIUIX.

Kucnopon — smemeHT M mpocroe BemecTBO. HaxoxkaeHuwe Kucimopoaa B
npupoje, Gpusndeckue 1 XuMUYECKHEe CBOMCTBA (PEaKIUy TOPEHUS U OKUCIICHUS).
[Iponecchl okucieHus B xkuBoil mpupoge. Okcupabl. [IpuMenenue kuciopona.
CnocoObl nony4yeHus: KUCIopojia B 1a00paTopuu U NpoMbliieHHOCTH. [loHsiTHe 0
karasmszarope. KpyroBopor kucnopoma B mnpupoge. O30H — amioTpomnHas
Mogudukanus kuciaopona. O30HOBBIM CIIOH, €ro 3HauYe€HUE I JKUBBIX
opraHu3MoB. Pa3pyiienne 030HOBOTO Ciosl.

TerioBoit 3(pdeKT XMMHUYECKOW pPEeaKUUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- U 3HJIOTepMUUYecKkue peakunu. TommmBo. Mcnonap30BaHue yrisi 1 METaHa B
KayecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapHuKoBoM 3¢ ekTe.

Bonopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHue Boaopoaa B
npuposae, (U3MUECKUEe U XHMHYECKHME CBOWCTBAa, MPUMEHEHHUE, CIOCOObI
nonyyeHusd. [Tonarue o kuciorax u coisax. Mcnons3oBaHue BOJOpOJa B KaUeCTBE
TOIUINBA.



Boma. ®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PacTBopbl.
HacelilienHble U HEHaCBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
®dakTOphl, BIUSIONIME HA PACTBOPHUMOCTH TBEPABIX M T'a3000pa3HBIX BEIICCTB.
CriocoObI BhIpaKeHHSI KOHIIGHTPAIIUU PAaCTBOPOB: MAaccoBasi J0JIsi paCTBOPEHHOTO
BEI[ECTBAa, MOJSIpHAs KOHIEHTpauus. Poilb pacTBOpOB B MPUPOJIE U B KU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Bojbl. [lonstue 00 ocHoBaHusx. I[lonstue 006
uHauKaTopax. KpyroBopoT BOJbI B TPUPOJE. 3arpsi3HEHUE MNPUPOJHBIX BOJI.
OxpaHa ¥ OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpasyromme. MexayHapojHas HOMEHKJIATypa OKCUIOB. TpHUBHUATIbHBIC
Ha3BaHUs OKCHUJIOB. Du3znueckue U XapakTepHble XMMUUYECKUE CBOMCTBA OKCHUIOB
(B3aMMOJICHCTBUE C BOJOM, C KUCIOTAaMU U OCHOBAHMSIMU, C JPYTUMH OKCHUIAMU).
[Tonmy4yeHnue OKCHUIOB.

[ToHsATHE O TUAPOKCHUIAX — OCHOBAHUSAX U KUCJIOPOACOAEPKAUIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapojaHass HOMEHKJIATypa U
TpUBHUAJbHbIC Ha3BaHMUS KHUCIOT. PU3MYECKUE U XUMHUYECKHUE CBOMCTBA KHUCIIOT
(B3aUMOJICUCTBHUE C METaUIaMU, C OKCHJAMH METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan axtuBHocTm MetaiuioB H.H. bekeroBa. Ilonyuenue kucnor. Kucmorel B
pUpPO/Ie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudukamuss OCHOBaHWM: IIEIOYM M HEPACTBOPUMBIC
OCHOBaHUsA. MeXIyHApO/IHAsI HOMEHKJIATypa OCHOBaHUM. TpUBHUAIbHBIE HA3BAHUSA
ocHoBaHui. Illenoum, ux cBoiicTBa (B3aMMOACHCTBUE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTAMH M COJISIMH) U CIOCOOBI mosiydyeHusi. HepacTBopuMble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMM) U CIIOCOOBI OydeHUst. AMGOTEPHOCTb.
ITonarne o0 amM@oTepHBIX THIPOKCHIAX (HA IPUMEpPE THAPOKCHIOB IMHKA H
AJIOMHUHHMS): XUMHUYECKHE CBOMCTBA (B3aMMOCHUCTBHE C KUCIOTaMHU U IIET0YaMH)
U TIOJTyYEHUE.

Conu  (cpegHue, Kucible, OCHOBHbIE, JBOWHBIE). MexayHapoaHas
HOMEHKJaTypa cosnell. TpuBuanbHble Ha3BaHWs coiie. Dusznueckue u
XapakTepHble XMMUYECKUE CBOWCTBA Ha IpuMepe cpeaHux coiseil. Ilomydenue
COJIEH.

I'enernueckas CBsI3b MEXK]Y KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUIA.

DKCIEPUMEHTAIbHOE U3YYEHHUE BEIIECTB U SBJICHUMN:

KOJIMUECTBEHHOE OMPEACIICHUE COECPKAHUS KUCIOPOAa B BO3IYXE;

noJiydeHue, cooupaHue, pacrio3HaBaHUe U U3yUYEHUE CBOMCTB KHUCIOPO/Ia;

HAOJIIOICHUE B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOJOM H  YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILICHUS TOPECHHUSI;



O3HaKOMJIEHUE C 00pa3laMy OKCHUJIOB U OMHMCAHUE UX CBOMCTB;

NoJlydeHue, coOMpaHue, pacrno3HaBaHWE M M3YyUYEHHE CBOICTB BOJOpOJA
(ropeHmue);

B3aMMOJIeHiCTBHE Bojopoaa ¢ okcuaom meau (11);

UCCIIEIOBAHNE OCOOEHHOCTEM pPAacTBOPEHHS BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEICHHOW MAaCCOBOM JI0JIEN PACTBOPEHHOIO
BEIECTBA;

IIPUTOTOBJICHHE PACTBOPOB C OIPEAEIECHHOM MOJISIPHOM KOHUEHTpalneu
PacTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHE BOJIbI C METAJUIAMH (HAaTPUEM U KaJIbI[UEM);

OINPENIEIICHUE PACTBOPOB KUCJIOT U IIEJTOYEHN C IOMOIIBIO HHINKATOPOB;

UCClIeIOBaHrE 00pa3I[0B HEOPTAHUUECKUX BEILIECTB Pa3IMYHBIX KIIACCOB;

u3ydyeHue B3aumoaeiicTBusi okcuaa meau (l1) ¢ pactBopom cepHOM KUCIOTHI,
KHUCJIOT C METaJJIAMU, PEAKIIUI HEUTpaIu3aluy;

[IOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO MeTajuia
JIPYTMM U3 PacTBOpPA COJIN;

B3aUMOJEHCTBHUE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U IIEI0YE;

pElIeHHE HKCIEPUMEHTAJIbHBIX 3afa4 1o TeMme «OCHOBHbBIE KJacChl
HEOPraHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
jemenToB /1. U. MenjaeseeBa

Crpoenne aToMoB. XUMHUYECKasi CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuu.

[lepBble TOMBITKM KJAacCU(PUKALMKM XUMUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax (CeMencTBax) CXOJIHBIX JJIEMEHTOB: IICIOYHBIX M HICIOYHO3EMEIbHBIX
MeTajulaX, TajJoreHax, HMHEPTHhIX (0JaropoJHbIX) razax. OJIEMEHTBI, KOTOpbIE
00pa3yroT aMpOTEepHbIE OKCHUJIBI U TUAPOKCHUJIBI.

[Tepunonnueckuit 3aKOH. OTkpbITHE ITepunonnueckoro 3aKOHa.
[lepuonnueckas cucrema xumuudeckux odaemeHtoB J[. WM. Mennaeneesa.
Koporkonepruonnas u piauHHONEpuoaHass ¢opmbl Tabmuubl «llepuogndeckas
cuctema xumuueckux annemeHToB /. V1. MenneneeBay. [lepuoasl u rpymnmsl (A- u
b-rpynmsr).

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3orombl. PaamoakTUBHOCTS.
DJNEKTPOHBI. DJNEKTPOHHAs OpOUTalb. DHEPreTUUYECKUE YPOBHU U MOJYPOBHU
atoma: S-, p-, O-opOutamu. DJEKTpOHHBIC KOH(QUTYpAlMU W BJICKTPOHHO-
rpaduueckre ¢Gopmynbl aTroMoB. DU3MYECKHI CMBICT MOPSIKOBOTO HOMEpA,
HOMeEpa IepHuoja U rpymnmnsl 3jaeMeHTa. CTpoeHue 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudeckux daeMeHToB Ilepuonnueckon cucremel /1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB M0 DHEPreTHYECKHM YPOBHSM, ITOAYPOBHSM H
opoutansim. Guznueckuit cmpici [lepuonnyueckoro 3aKoHa.

3aKOHOMEpPHOCTH W3MEHEHMUS paJAuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB II0 TIpynmaM M IepuoAaM.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOMCTB COSAMHEHNM XMMHMYECKHX DJIEMEHTOB B
nepuonax M rpymmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxxenuro B [lepuoanueckon cucreme /. . Menneneena.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnyueckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHS Hayku W npaktuku. . V. MennemeeB — ydeHbld U
I'Pa’KIaHVH.

DONEeKTpOOTPULATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHYECKas CBA3b.
Bunsl XMMHYECKOW CBA3M: KOBAJICHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENoJIsIpHasi CBsI3b, MOHHAS CBsA3b. MeXaHHM3Mbl 00pa30BaHUS KOBAJEHTHON H
MOHHOM CBsI3U. DJIEKTPOHHBIE U CTPYKTYpHBbIE (opMyibl BemiecTB. Karnonsl u
AQHUOHBI.

Kpucrannmueckue u amop¢Hble BemiecTBa. THIBI  KPUCTAITUYECKUX
pElIETOK: HOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U X XapAKTEPUCTUKHU.

Crenenp oxucieHusa. OrnpenereHne CTENEHEH OKHCIEHUS aTOMOB B
OMHAapHBIX  COEIMHEHUSX. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchl OKuCHEHHMS M BOCCTAHOBIEHUA. OKUCIUTENM U BOCCTAHOBUTEIIU.
CocraBiieHUE ypaBHEHHUI ITPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHoBKa B HUX KO3()(PUIIMEHTOB METOAOM 3JIEKTPOHHOI'O OajaHca.

DKCNEpUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE C 00pa3laMy METalIOB U HEMETAJIOB;

MOJEIIMPOBAHUE CTPOCHUS MOJEKYJ MPU IOMOUIM PUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYII;

IIPOBEJCHUE  ONIBITOB, WUIIOCTPUPYIOUIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBUTEJNIbHBIX PEAKIUH (TOPEHHE, PEAKLIUH PA3IIOKEHUS, COEAMHEHUS).

MexnpeaMeTHbie CBA3H

Peanuzanmsi MeXIpEeAMETHBIX CBS3E€M INPU HM3YYEHHMM XUMUU B 8 Kjacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHME KakK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TAK U MTOHATUMN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKAX.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: ABJIeHUE (TIpolecC), HAY4HbIN (aKT,
TUIOTE3a, TEOpUs, 3aKOH, aHaju3, CHUHTE3, KiaccupuKauus, MepUOIUYHOCTS,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJIETTHPOBaHUE, U3MEPEHUE, MOJIETIb.

®u3uka: SBJIEHUA NPUPONbI, (U3UUECKUE SABJICHHS, BEIIECTBO, TEIO,
(¢u3nyeckue BEIWYMHBI, €IWHULBI H3MEpeHus, 0O0bEM, Macca, arperaTHble
COCTOSIHME BEILECTBA, aTOM, DJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTpPOEHHWE Ta30B, KUIAKOCTEH W TBEPIbIX (KPUCTAUTMUECKHUX) TEJ, JICKTPHUSCKHM
3apsijl, KOJTMYECTBO TETLIOTHI.

buonorus: 6uocdepa, hoTocuHTE3, MPOIIECCH 0OMEHa BEIIECTB.

I'eorpadus: armochepa, rtumpocdepa, MuUHEpanbl, TOPHBIE TOPOJIHI,
TIOJIe3HBIC MCKOIIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.

Texuomorus: TexHochepa, MPOU3BOJACTBO, XUMUUIECKHUE TEXHOJIIOTHH, CHIPbE,
KOHCTPYKITMOHHBIE MaTEpPHAIIBI.

9 KVIIACC

BemecTtBo 1 XUMHYECKAs peaKkuus

[ToBTOpeHrne W yriyOneHue 3HaHUM OCHOBHBIX pa3lenoB Kypca 8 Kiacca.
Crtpoenne aromoB. (CBOWCTBA aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJIMYECTBEHHBIE U Ka4EeCTBEHHBIEC XapaKTEepUCTUKU (pamuyc,
AIEKTPOOTPULIATENBHOCT, SHEPTUs MOHU3AIINN). [TocnenoBaTenbHOCTh
3alOJIHEHUS] JIEKTPOHHBIX OpOUTAaNe aToMOB MaibIX MHepuoaoB. OcoOEHHOCTH
3alOJMHEHUs  BJIEKTPOHHBIX  opOuTaned  aToMOB  OONBIIMX  MEPUOJIOB.
[lepuognueckass cucreMa XMMHYECKHUX DJEMEHTOB B CBETE MPEACTABICHUU O
ctpoeHun aroma. CTENEeHb OKHUCIEHUSI W BaJeHTHOCTh. IlpeacrtaBieHue o
NIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JJIEMEHTOB
(37EKTPOOTPHUIIATENIBHOCTb, OKHCIIUTEIBbHO-BOCCTAHOBUTEBHBIE CBOMCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCUIOB) OT CTPOEHUS aTOMA.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KMIKOM H Ta3000pa3HOM
COCTOSIHUM. Buabl XMMHUYECKOW CBSI3U: HMOHHAs, KOBaJIeHTHas (HEmoJIsIpHas,
NoJisipHasi); OOMEHHBII W JIOHOPHO-aKUENTOPHBIA MEXaHU3M O00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKyIsipHble B3aUMOJEHUCTBUSL (BOAOpPOJHAsA CBSI3b, CUJIbl BaH-nep-
Baanbca). Tunsl kpucTAINIMYECKUX PEHIETOK — aTOMHAsi, MOHHAs, METaJUTMYEeCKasl,
MOJIEKYJISIpHasi — 1 OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT
THUIA KPUCTAIUIMYECKOMN PEIIETKN U BUIa XUMHUECKOH CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKaHUS  XUMHUYECKUX  pEaKLHil.
Knaccudukanys XuMu4ecKuX peakiuid Mo pa3uyHbIM MpU3HAKaMm (10 YHCIYy U
COCTaBy Yy4YaCTBYIOIIMX B pEaKUMUW BEUIECTB, MO TemIoBoMy 3ddekTy, 1o
U3MEHEHHIO CTETCHEeW OKUCIEHUS XMMHYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyroIIuX BELIECTB).

DJIEMEHTBl ~XHMHUYECKOM TEPMOJMHAMUKHA. OJHEPreTUKa XUMHYECKHUX
peakiuii. TeruioBol 3G PeKkT XUMUUYECKOW peakiuu. DK30- U IHIAOTCPMHUUYECCKUE
peakuuu, TEpMOXMMHUYECKHE YypaBHEHMs. 3akoH l'ecca M €ro ClencTBUs.
Brruncnenus no TepMOXUMHYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOW PEAKLUMH. 3aKOH JEHWCTBYIOLIMX Macc.
@akTOpbl, BIUAIONIME HA CKOPOCTh XUMHUYECKON pEaKkIyHh. JHEPrusi aKTHUBAIWH.
[Tonsarue o katanuze. epMeHThl. UHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakiusix. [lonstue o
XMMHYECKOM  paBHoBecuu, mnpuHuun Jlelllarense. VYcmoBus  cMmelieHus
XUMUYECKOro paBHOBecHs. DakTOppl, BIMSIONINE HA COCTOSHUE XWMHUYECKOTO
paBHOBecus. [IporHo3upoBaHuMe  BO3MOXXKHOCTHM  IPOTEKAHHUS  XUMHUYECKUX
NIPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSX HAa OCHOBE MPEICTABICHUN 00 M3YYECHHBIX
3JIEMEHTAaX XUMHUYECKOW KNUHETUKHU U TEPMOJIMHAMHUKH.

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OKucCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XMMHUUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTDh OT CTEIIEHU
OKHCJIEHUA. BaxHble OKHCIMTENM U BOCCTaHOBUTENU. [lepmaHraHar kanus
(xapakrepucTtuka). CocTaBiieHUE YPAaBHEHHUI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIONIb30BAHUEM METO/1a DJIEKTPOHHOTO OanaHca.

DNEKTPOIUTHYECKAsT Juccouranusi. XUMHYECKHE peakluh B PacTBOpaX.
Teopusi  ANEKTPOTUTHYECKON aucconmanuu. PacTBopeHune Kak  (PU3UKO-
XUMHUYECKUH mporiecc. [IoHaTrue o ruapaTrax U KpUCTAUIOTUIpATaX. DICKTPOIUTHI
U HEeANEeKTponuThl. KaTHOHBI, aHMOHBL. MeXaHu3M AUCCOIMALUUA BEMIECTB C
pa3IUYHBIM BHJIOM XUMHUYECKOW CBs3u. CWIbHBIE W CIA0BIE AJIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccouuanvu. MoHHOEe mpou3BeneHHne BOJBI.
Bonoponusiii  mokaszarens. MHIMKATOpbl. ODJIEKTPONUTHYECKAS IHCCOLMALMS
KHUCJIOT, OCHOBAaHUM U COJIEH.

Peaknmm nonHoro ooMeHa. Y cloBHS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHa.
MonexkynspHbl€, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHUs peakuyil. CBOMCTBa
KHUCJIOT, OCHOBAaHMM M COJIEl B CBeT€ MPEACTaBICHUH 00 3IIEKTPOIUTHYECKOM
nucconuannu. KauecTBeHHbIE peaKlMi Ha UOHBI.

I'mpponns coneii. MlonHble ypaBHEHUS THAPOIU3a CONEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIEpUMEHTAIBHOE H3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHE C
MOZEISAMHU KPUCTAJUIMYECKUX PELIETOK HEOPraHUYECKHX BELIECTB — METAJJIOB U
HeMeTauioB (TpaduTta U anmasa), CIOKHBIX BEIIECTB (XJIOpUa HATPHS);

UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIMU OT BO3JIEUCTBUS
pazIuYHbIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOITHE 00PATUMOCTh XUMHUECKUX PEaKIIHiA;

VCCIIEOBAHNE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IpoOIEcca AUCCOLUALH
KUCJIOT, IIEJIOUEH U COJICH;

IIPOBEJEHUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKKA MPOTEKAHMS PEAKLIUM
HOHHOTO 0OMeHa (oOpa3oBaHUE OcajKa, BbIICJICHHUE ra3a, 00pa30BaHUE BOIbI);



NPUMEHEHUE UHAUKATOPOB (JlakMyca, MeTWiIopaHxka u peHondranenHa) as
ONpEAEICHUS XapaKTepa CPebl B PpAaCTBOPAX KUCIOT, OCHOBAHUMN U COJICH;

NPOBEAECHUE  ONBITOB, WUIIOCTPUPYIOUIUX  NPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEaKIUi (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COEAMHEHNUS );

pacno3HABaHHE HEOPraHWYECKHUX BEMIECTB C IOMONIBIO KA4YECTBEHHBIX
peaKkuuii Ha UOHBI;

pelieHrne HSKCHEPUMEHTAJbHBIX 33a7ady 0o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE peakiun», «['maponus coneit»y, «IIeKTpoIuTHYECKas
JTACCOLIALIHS».

HemeTasiibl 4 UX COeAMHEHMSI

OO6mras xapakrtepuctuka HeMeTauioB. (OCOOEHHOCTH CTPOCHHSI aTOMOB
XMMHYECKUX JJIEMEHTOB, TMPOCTBIX BEIIECTB, amuioTponus. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHU HEMETAILIOB.

OO6mras xapakrtepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKME CBOMCTBA Ha MpPUMEpPE  XJopa
(B3auMoOZEiCTBME €  METaUlaMH, HEMeTa/UlaMH,  BOJOW,  IEJI0YaMu).
XnopoBoniopon. ConsiHasi  KUCIOTa, XHWMHYECKHE CBOWMCTBA, IOJIyYEHHUE,
npuMeHeHne. J[lelicTBHEe XJopa W XJIOPOBOAOPOJIA HA OpPraHW3M 4YEJIOBEKa.
Baxnenmme xmopuabl W MX  HaxoxaeHue B npupoxae. Ilonsarue o
KHCIIOPOJICOAEPKAIINX KUCIOTaX XJI0pa U UX COJISIX.

VA-VIA-rpynmbel. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTETICHU
okucinenus. CTpoeHue U PU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cepbl. AJJTOTPOIHbIE MOAU(PUKAIIMU KUCJIOpPOAa M cepbl. XMMUYECKHE CBOMCTBA
cepbl (B3aMMOJCHCTBUE C HEMETAJUIAMU, METaJUIaMU, KOHIIEHTPHUPOBAHHBIMU
a30THOM u cepHou kucimoTamu). CepoBomopon, cTpoeHue, (U3HUECKHE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBa). OKCHUBI
Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCUA0B. CepHHUCTasg KHUCIOTAa U €€ COJIM.
CepHast kuciora, (Qu3nueckue © XHMHYECKHE CBOMCTBa (0OIME Kak
NpeNCTaBUTENs Kiacca KUCIHOT W crnenududeckue). Comu CepHOM KUCTOTHI.
XUMHUYECKHE PEaAKIMH, JIeKAIIHUE B OCHOBE MPOMBIIIJIEHHOTO CIIOCc00a MOJy4YeHUs
cepHOil KucaoThl. [IpencraBieHuss 0 XUMHYECKOM NPOU3BOACTBE U CBS3AHHBIX C
HUM mnpodeccusax. [IpuMeHeHne cepHoW KUCIOTHI U cyiab(daroB. KauecTBeHHbIE
peakmmuu Ha CcynbGUT-, Cynmbdua- U Cyiabhar-aHnoHBL. HaxoxmaeHue cepsl U ee
COCUHEHUN B NpUpoAe. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAKLIEeW Cpenbl
COCJIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM, 3arpsS3HEHHE BO3]1yXa), CIOCOOBI €ro
IIPEAOTBPALLICHUS.



OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENIEHN OKUCIICHHUS.

A3oT, pacmpocTpaHeHue B mpupoje, pusmyeckue U XMMUYECKHE CBOMCTBA
(B3auMOIeCTBHE C METa/lIaMH, BOJOPOJIOM, KHUCiopoaoM). KpyroBopoT azora B
npupoae. AMMHak, ero (U3MYECKHE M XHUMHYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOMCTBa BOJIHOIO pacTBOpa), NPUMEHEHHWE U TOJIyYeHHE B
7ab0paTOpud W TPOMBIIUIEHHOCTH. MOH amMMOHMS, JTOHOPHO-aKIIENTOPHBIN
MexXaHu3M ero obOpasoBanus. Comu aMMOHHUS, WX (PU3UYECKHE W XUMHUYCCKUC
cBOMcTBa (pa3joKEHHE U B3aUMOJEHCTBUE CO IIelioYaMu), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl amMoHus. Oxcuael azora (I, I, I, 1V, V).
A3zotucras Kuciora. A30THas KUCIIOTA, €€ Moy4eHue, GU3NIeCcKre 1 XUMHIECKIe
cBOMcTBa (0OIIME KaKk MPENCTaBUTENS Kjacca KHUCIOT U cheruduueckue),
npUMEHEeHHE. XUMUYECKUE PEaKIUH, JIeXKalue B OCHOBE IMOJYy4YEHUS a30THOMU
KHUCIIOTHl B MPOMBIIIIEHHOCTH. HuTpatsl u HUTpUTHL. KayecTBEHHBbIE peakIMu Ha
HUTPAT- U HUTPUT-AaHUOHBL. XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpebl
COCIMHEHUSMHM a30Ta (KUCIOTHBIE MOXKIHW, 3arpsA3HEHHE BO31yXa, IOYBBI W
BOJIOEMOB).

®docdop, amrorponHeie wmoaudbukanuu ¢dochopa (Oenbli W KpaCHBIHA
docdop), pusnueckne U XUMUISCKUE CBOMCTBA (B3aMMOJCHCTBUE C METaIAMH,
KHCJIOPOJIOM, rajior€HaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHUCIIOTAMH).
Oxcuasl pochopa (I, V), dochopnas kuciora, GuUMYeCKHe U XUMHUUYECKHE
cBoiicTBa, monyuenue. KayecrBenHast peakius Ha (ocdar-uonsl. [IpencraBienus
o rasorenuaax ¢ocdopa (I, V).

[lonsiTue o0  MHHepanbHbIX  yAoOpeHMsiX.  A30THble, (ochopHbIE,
KOMIUTIEKCHBIE yA0OpeHusl. XHUMHYECKOe 3arpsi3HEHHE OKpYKalolled Cpelibl
COeIMHEeHUAMH a30Ta u pocdopa.

O6mras xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amiorponHeie Mogudukanuu (rpadut, anmas, dymiepeH, rpades,
HAaHOTPYOKH), GU3MUECKHE W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3aUMOICICTBUE C METAJTIaMU, HEMETAIIaMU, KOHIIEHTPUPOBAHHBIMU a30THOM H
cepHoil kucioramu). [lonstue 06 amcopoumu. Kpyropopot yriiepoga B mpupoje.
Oxkcunpl yriaepoja, ux Gu3nMuecKkue U XMMUYECKUE CBOMCTBA, JIEUCTBHUE HA >KUBbBIE
OpraHu3Mbl, MOJTyYEeHUE W MPUMEHEHHE. DKOJIOTHYEeCKrue MpobiieMbl aTMocdepsl,
cBsi3aHHble ¢ okcugoMm yriepoaa (V). VYronbHast Kuciora M e€e CoOiu, HUX
duznueckre W XMMHYECKHE CBOWCTBA, MONy4YeHUE W NpuMeHeHue. KapOoHaTsl,
rupokapOoHaThl, MX cBoMcTBa. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HCTBE.



[lepBoHauanbHBIEC MOHITUSI 00 OPTAHUYECKHUX BEIIECTBAX KAK O COSAUHEHMSIX
yriaepoja: yrieBoJoponabl (MeTaH, 3TaH, STWJIEH, alleTWJIEH), 3TaHOJ, TJIMIIEPHUH,
YKCYCHasl Kuciota. [IpupoaHble UCTOUHUKU YTJIEBOJOPOAOB (YToOjb, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEpabOTKU, UX POJb B OBITY W MPOMBIITUICHHOCTH.
[TonsaTre 0 OMOMOTMYECKH BAXKHBIX OPraHUYECKUX BEIIECTBAX — XKHUpaX, OelKax,
yIJIEeBOJaX — W HMX POJM B JKU3HM YeNOBEKa. EAMHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCIUHEHUM.

Kpemumuii, ero ¢usnueckne u XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
MeTajlaMHu, KUCJIOPOJAOM, YIJIEPOJOM, TaJIoT€HaMHM), MOJIy4YCHUE U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxcun kpemuus (1V), kpemHueBas Kuciora,
CWIMKAThI: (DU3UYECKHE M XUMUYECKHE CBOICTBA, MOJTYyYE€HUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE MaTepualbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus aroma. OOmue mpeacTaBieHus O (pU3nIecKux
Y XUMUYECKHUX CBOMCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YYEHUE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOT€HUIOB);

NIPOBENICHUE OMBITOB, OTPAXKAIOMUX (U3UUECKHE M XUMHYECKHE CBOMCTBA
raJlJor€HOB U MX COCIMHCHMI;

V3Y4YEHHUE CBOMCTB COJITHOM KUCJIOTHI,

IPOBE/ICHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPpH-, OpOMUA- U UOAUJI-UOHBI U
HAOJIIOICHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJICHHE C 00pa3laMu Cepbl U €€ MPUPOHBIX COCTUHCHUH;

HaOMIOJIeHHe  Tporecca  OOyIJIMBaHUS ~ caxapa  IMOJ  JIEMCTBUEM
KOHILICHTPUPOBAHHOM CEPHOU KUCIIOTBHI;

U3Y4YEHHUE XUMHUUYECKUX CBOMCTB pa30aBI€HHON CEPHOMN KHUCIIOTHI;

NPOBEJICHUE KAuYE€CTBEHHBIX PEAKUMH Ha CylbPua-, cylbPur- U cyiabdar-
MOHBI U HAOJII0ICHUE TPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE ¢ (U3UYECKMMH CBOWCTBaMHM a3zoTa, ¢ocdopa U ux
COeIMHEHUM, 00pa3maMu a30THBIX B (GOCPOPHBIX yIOOPECHHMIA,

noJiydeHue, coOupaHue, paclo3HaBaHUE M H3YyUYEHHE CBONCTB aMMUaka,
V3y4E€HHUE CBOMCTB COJIEM aMMOHMUS,

IIPOBEJCHUE KaUYE€CTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochaT-uOHBI 1 N3yUYCHHUE MPU3HAKOB MX MPOTEKAHUS;

U3y4ECHUE B3aUMOJCHUCTBUS KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEJIBIO,
cBOMCTB (OCHOPHOM KUCIIOTHI U €€ COJIeH;



O03HAKOMJICHUE C MOJEISIMU KPUCTANTMYECKUX PEIIETOK aliMa3a, rpadura u
dynnepena, ¢ mpoueccoM aacopOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yTJIEM U YCTPOICTBOM MPOTUBOra3a;

NoJIydeHue, coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB YIIIEKHCIIOTO
rasa;

NPOBE/ICHUE KAYyeCTBEHHBIX pEAKIM Ha KapOOHAT- W CHJIMKAT-UOHBI U
V3y4EHHUE MPU3HAKOB UX MPOTEKAHUS,

W3YYCHHE B3aUMHBIX TIPEBpaIeHN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C O00pa3laMH MPUPOJIHBIX KapOOHATOB M CHUJIIMKATOB, C
IPOIYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

peLICHNE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaKHenIne HeMeTauibl U UX
COCIUHECHUS.

MeTtajuibl 4 UX COCAMHEHMS

O6mwme cBoiictBa MetauioB. OOmas XapakTepUCTHKA XMMHYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHMHU HX MOJ0XKeHUs B [lepuoanueckon cucreme
xuMu4deckux anemMeHtoB [[. . MenneneeBa u ctpoenust atomoB. Merasnsl A- u b-
rpynn. CTpoeHuEe NOpOCThIX BEHIECTB — METAUIOB. Meramuyeckas CBA3b U
MeTaJTnYecKasi KpUCTa/lInyeckasl peuierka (MpuMHTHBHAs KyOudeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rPaHELEHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHasi IUIOTHOYIAKOBaHHAs). 3aBUCUMOCTb (DU3UYECKUX CBOICTB
METAJJIOB OT CTPOCHMSI KPHUCTAJJIOB. OJICKTPOXUMUUYECKHN psJ  HaNpSKEHUM
MeTaioB. OO1IMe XUMHUYECKHe CBOMCTBA MeTaiuoB. OO1Ire crnocoObl MOTydeHUs
METaJUIOB, METAILTYPrUsi. DJIEKTPOJIU3 PaCILUIaBOB U PACTBOPOB COJIEN KaK OAUH W3
CIIOCOOOB TOJIy4eHHs] MeTauioB. IloHATHE O KOpPpPO3MM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, JIOPaTIOMUHUH,
Oponza). [IpuMeHeHre METAIIOB U CIUIABOB B OBITY U MMPOMBIITUICHHOCTH.

Memannwvt A-2pynn

[[lenounble MeTawibl: nojioxkeHue B llepuoanueckoil cucreMe XUMHUYECKHUX
aneMeHToB . M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJEHUE B IIPUPOJE.
®u3nuecKue U XMMUYECKUE CBOMCTBA (Ha MpUMEpE HATPUS U Kajus), MOJy4YeHUE.
OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHre MIeNOoYHbIX METAIIIIOB U UX
coequHeHui. buonornueckas poyib HaTpUS U KaJIHs.

[IlemoyHO3€MENBbHBIE METAJIBI MAarHUM W KaJbLUU: TOJOXKEHUE B
[lepuognueckoit cucremMe xumudeckux sneMeHToB [[. M. MenueneeBa, crpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3nyecKrue U XUMUYECKUE CBOMCTBA MarHus
U Kajapliud. BakHeilmme coenuHEHUS KajdblUsl U MarHus (OKCHI, THUIPOKCH]I,
COJNiM), CBOWCTBa, NMpuMeHeHue. JKecTKOCTh BOJbI U CIOCOOBI €€ YCTpaHEHUS.
Kpyrosopor kaneuus B nmpupo/e.



AJoMuHUN: ofiokeHue B [lepuonanueckoit cucteMe XMMHUYECKUX DJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOoxXAeHHUE B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
amoMmuHus. [I[puMeHeHue aatoMUHUA U €T0 CIUIaBOB.

Memannwet b-epynn

OOmiass xapakTepucThKa MeTaioB b-rpynm  (MOOOYHBIX  MOATPYIIN):
nonoxkenue B Ilepuogumueckor cucreme xumuyeckux dnementos [, .
MenneneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB. SIBIIEHUE «ITpOBajay 3JIEKTPOHA Ha
IpUMepe CTPOEHUSI aTOMOB XpoMa, Meliu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-a/IeMEHTOB, CTCNEHU OKHCJICHHS AaTOMOB B COCJAMHCHHSX. 3aBHCHMOCTh
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUJIPOKCH/IOB METALUIOB OT 3HAYCHUS
CTEMECHU OKUCIICHHS DJIEMEHTAa B COCAUMHEHHM (Ha IMpUMEpEe COCIUHEHUN Xpoma).
[TepBoHauanbHbBIC MPEACTABICHUS O KOMIUIEKCHBIX COSTUHEHUSX.

Menps u cepedpo: CTpOEHHE aTOMOB, CTENEHU OKucieHus. OOmue KpaTkue
NpeiCcTaBleHrus O (U3UYECKUX U XHUMHUYECKUX CBOMCTBAaX TMPOCTHIX BEIIECTB
(B3aUMOJEHCTBUE C KHCIOTAMHU-OKUCIUTENSMH), 00 MX OKCHAAX, TUAPOKCUAAX U
coisix, ux npuMeHeHuu. lIpencrarieHuss 00 aMMUaYHBIX KOMIUIEKCAaxX cepebpa u
menn. KauecTBeHHbIE peakiKi Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIeHb OKUCICHUS. XapaKTePUCTHKA (PU3NIECKUX U
XUMHUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEPHbIE CBOMCTBA OKCUAA U THAPOKCHUIA.
KauecTBeHHbIC peakiiiy HAa KAaTUOHBI IIMHKA.

XKene3zo: crpoeHne aroma, CTENEHU OKHCIEHUS. HaxoxneHue B mpUpoJe.
du3nyecKrne 1 XMMHYECKHE CBOMCTBA Kelle3a, MpUMEHEHHE. bruonornueckas posib
xene3a. Oxcuawl, rugapokcuansl u conu xeneza (Il) u xenesza (lll), ux cocras,
CBOMCTBa M TmonydeHue. KadecTBEHHbIE peaklMM Ha KaTHOHBI jkene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xelne3a. [Ipon3BOACTBO 4yryHa U CTaJIH.
DKOJIOorhYecKue MpoOIeMbl, CBI3aHHBIE C METALTYPTHYECKUMU MTPOU3BOICTBAMH.

DKCMEPUMEHTAIbHOE U3YUEHUE BEIIIECTB U SBJICHUM:

O3HaKOMJIEHHME C oOpa3llaMM METaJUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJEIUPOBAHNE METATUIMYECKON KPUCTATUTMYECKOUN PEIIETKH;

U3y4ECHUE B3aUMOJEUCTBHUS METAJJIOB C BOAOW, C pacTBOpaMHu COJIEU U
KHUCIIOT, UCCJIEIOBAaHHUE MPOLIECCOB 3JIEKTposin3a pacTBopoB xyopuaa menu (1) u
MOJIN/IAa Kajusl, KOPPO3UU METAILIOB;

U3y4eHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KalblUS W HATPHUSA C
BOJIOM, MX TUIAPOKCUIOB — C okcuaoM yriepoaa (1V) u kucinoramu;

U3Y4YCHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbIUs, KECTKON BOJIBI;

U3YYEHHUE TPOLIECCOB IMOJYYEHHUS] TUAPOKCUAOB IMKeEIe3a, UX XUMUYECKHUX
CBONCTB;



M3y4YeHHE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbIIMS, ATFOMUHMS, ITMHKA, )kerne3a (2+) u xkenesa (3+), meau (2+);

HaAOJII0/ICHHE W ONMCAHWE OKpAIllMBAHUS IJIAMEHH WOHAMM HATPHS, Kajdus U
KaJIbIUS;

ucciaeoBaHue aM(POTEPHBIX CBONCTB THIPOKCHUIA AJTIOMUHMS, TUIPOKCHUIIA
xpoma (1) u rugpokcuaa NUHKA;

pEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4y MO TeMe «BaxHene MeTauibl U UX
COCTUHCHMS.

XuMHS M OKPYKAKOLIAA cpeaa

BemecTtBa 1 marepuansl B NMOBCEJHEBHOW JKU3HM 4YelNOBEeKa. BakHewiue
BEI[ECTBA W MaTepHasibl, 00JacTH HUX NMpPUMEHEHHUs. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XUMHMUECKUX peakiuii B ObiTy. IlepBasi moMonip npu XUMHYECKHUX
0’KOTax U OTPABJICHUSX.

HoBsie MaTtepuanbl 1 TEXHOJIOTUH. [[pUHIMIIBI «3E€TI€HOM XUMUN.

OCHOBBI IKOJIOTHYECKON TI'PaMOTHOCTH. XHMHUS M 3]I0pOBbE. 3HAUYCHHUE
U3Y9aeMbIX XMUMHYECKUX JJIEMEHTOB M MX COCIMHEHHH Il (YHKIIMOHUPOBAHUS
opranuzMma yenoneka. [loHsTHe 0 37J0pOBOM 00pa3e KU3HHU.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl. DKOJIOTHYecKue mpoOIeMbl,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPBI, TSKENBIX METAI0B. [loHsATHE
o IIJIK. Ponp Xx¥MuM B pelIEHUN SKOJIOTMYECKUX MPOOIIEM.

OKCIEpUMEHTAIBHOE H3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMJIEHHUE C
oOpasaMu MaTepuajoB (CTEKJIO, CILIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalIbl),
ONpPENEIICHUE KHUCJIOTHOCTH NPUPOAHBIX BOJ, MOJCIUPOBAHHUE Mpolecca
00pa3oBaHus KUCIOTHOTO O/, U3YUEHHUE €ro BO3/ICHCTBUS HA MAaTEPUAJIBI.

IloBTOpeHne u 00001IeHNMe 3HAHUIT OCHOBHBIX pa3eioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepuoanyeckas cuCTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHUSI aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCMHEHUN B IEPUOAAX U TPYIIax.

CrtpoeHue BeliecTBa B TBEPJOM, JKHJIKOM U Ta3000pa3HOM COCTOSTHUH. Buip
XHMHYECKOM CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THUIMA KPUCTATUTUYECKOMN
PELIETKU U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanys XUMHUECKHX peaKkIMi 10 pa3IMYHbIM  IpPU3HAKaM.
[Iporno3upoBaHne BO3MOXKHOCTH NPOTEKAHUS XWMHYECKHX MPEBPAIICHUN B
Pa3IMYHBIX YCJIOBHUSIX HAa OCHOBE MPEICTABICHUNA XHUMUYECKOW KHHETUKUA U
TEPMOJIUHAMUKHU.

XUMHYECKHUE peakiuu B pacTBopax. ['maponus comneid. Peakuuu oKUCIeHUs -
BOCCTaHOBJICHUS. DJIEKTPOIIHU3.



CBoiicTBa KHCJIOT, OCHOBaHMMW U CcoOJed B CBeTe NpPEACTaBIeHUNA 00
ANEKTPOJIUTUYECKON  AMCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmuoie ceasu

Peanmu3annsa MeXnpenIMETHBIX CBS3€M NPH WM3y4YEHMM XHMHUM B 9 Kiacce
OCYILIECTBIISICTCSl 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HOHSTHUM, TAK ¥ TIOHATHN, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO01mue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: BIIEHUE (TIpOIIecC), HayYHbI (akKT,
TUIO0TE3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccu(UKalus, NEpUOAUYHOCTD,
HaOJII0JICHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE, MOJEIb, TEXHOJIOIHs,
MaTEepHAIIbI.

®u3rKa: BEIIECTBO, TENO, (PU3MYECKUE BEJIMYMHBI, €IUHULBI HU3MEPEHMUS,
Macca, 00bEM, KOJTMYECTBO TEIJIOThI, aTOMbI M MOJIEKYJIbI, arpEraTHble COCTOSTHUE
BEIIECTBA, CTPOCHHUE Ta30B, JKUIKOCTEW M TBEPAbIX (KPUCTAUIMYECKUX) TEI,
KPUCTAJUINYECKAsl PEUIETKa, 3JEKTPOH, SJIpO aTroMma, NPOTOH, HEWTPOH, HOH,
HYKJIWJ], U30TOIIbI, KBAaHTHI, PaIMOAKTUBHOCTD, allb(pa-, OeTa- U raMmma-u3IydeHue,
ANEKTPUUECKUI 3apsili, IPOBOJAHUKHU, TOTYNPOBOAHUKH, TUAJIEKTPUKU, COTHEUHBIN
CIIEKTp, pa3iokKeHHe OesIoro cBeTa B CIEKTP.

buomorus: skocucrema, 6uocdepa, horocuHTE3, IPOIIECCH OOMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOpPEHUS, MHUKPOAJIEMEHTBI, MAaKPO3JIEMEHThI, MUTATEIbHbIE
BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI,
N0JIE3HBIE UCKOIAEMbIE, TOIJIMBO, BOJIHBIE PECYPCHI, IUTAHETA 3EeMJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJOTHH, CENbCKOXO035IICTBEHHBIE
TE€XHOJIOTUHU, TEXHOJIOTUH AJIEKTPOHHON MPOMBIILIIEHHOCTH, HAHOTEXHOJIOT UH.



TUIAHUPYEMBIE PE3VJIbTATBHI OCBOEHU S TIPOTPAMMBI 10 XUMUU
HA YPOBHE OCHOBHOTI'O OBII[ET'O OBPA3OBAHUS (YTJIYBJIEHHBIN
YPOBEHb)

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJAbTAaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIETo
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYyYEeHHS XUMHUU B CIUHCTBE y4eOHOU W
BOCIIUTATENIbHOM JeTeTbHOCTU 00pa30BaTEIbHON OpraHU3allud B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUHUCKUMU COIIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, NPUHATHIMA B OOINECTBE MpaBWIAMU U HOPMAaMH TOBEICHUS U
CIIOCOOCTBYIOT TpOIlECCaM CaMOTIO3HAHUS, CaMOPAa3BUTHUS W  COIHMAIU3AINHU
00yyJarommxcs.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOACTBOBATbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpUEHTAlHUN W
paciIMpeHue OnbITa ASSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuOTHYECKOTr0 BOCIIUTAHUS:

MPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M HCTOPUYECKOMY HACIEAUI0, MOHUMAaHUE 3HAYEHUs XHUMHYECKOH
HAYKU U TEXHOJOTHH B KU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHH YKOHOMUKHU
Poccum u cBoero perunona;

2) rpaskKIaHCKOr0 BOCIIUTAHMS:

NPEACTAaBICHUE O COLMAIbHBIX HOpPMax W NpaBWIaX MEXIUYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, MPOSIBICHUE KOMMYHUKATUBHOM KYJIbTYpbl B
pa3HOOOpa3HOW COBMECTHOM ACSATEIbLHOCTH;

CTpeMJIEHHE K B3aUMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Mpoliecce y4eOHOH U
BHEYUYEOHOH JeATEIbHOCTH;

TOTOBHOCTh OILIEHMBATh CBOE MOBEJECHHE U TMOCTYNKUA CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHHS TOCJIEICTBUMN
MOCTYTNKOB;

3) popMuUPOBAHUA LEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEAKIINH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOAUMBIE IS
NOHUMAaHHUs CYIIIHOCTH HAYYHON KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOI'O MO3HAHUA JJISI Pa3BUTHUSL KaXIOr0 YEJIOBEKa
U TPOU3BOAUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HayKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Ppa3BUTHS TPUPOJIBI,
B3aUMOCBA3X YEJIOBEKA C IPUPOJIHON U TEXHOIOTUYECKOU CPEAOM;

Mo3HABaTeJIbHAS MOTHBAIMSA W MHTEpEC K OOY4YEHHUIO, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO, K MCCIEIOBATEIIbCKON



JeSATeTbHOCTU, K OCO3HAaHHOMY BBIOOPY HAmNpaBJEHUS W YPOBHS JAJIbHEHIIETO
o0yueHus;

4) BOCIUTAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
310pOBbIO, YCTAaHOBKA Ha 3/I0pPOBbIA 00pa3 *W3HU, OCO3HAHUE MOCIEACTBUN U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuU C
XUMHUYECKUMU BEIECTBAMH B YICOHBIX M )KU3HEHHBIX CUTYAIHSIX;

5) TPYyA0BOro BOCIIMTAHMSA:

dbopMHUpOBaHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYAOBOM ACSITEIBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTU YENIOBEKA M K MCCIEIOBATEIbCKON ACATEIBHOCTU KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XHMHEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU cepbl, OCO3HaHKWE BO3MOXKHOCTH CaMOpeasii3alii B 3TOM
chepe;

6) 7K0J10rN4eCKOro BOCIIMTAHMS:

OCO3HAHHUE HEOOXOIMMOCTH OTHOIICHHS K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYphl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN  JIst
OKpYXalolle cpeAbl; OCO3HAHMWE TIJI00ANIBHOrO XapakTepa HKOJIOTHYECKUX
npo0sieM M MyTel MX pelIeHUs; CIOCOOHOCTh MPUMEHATHh 3HAHUSA, MOJy4aeMble
IpU U3YYEHUM XUMHUHM, JUISl PEUICHUs 3a/lay, CBSA3AHHBIX C OKPYXAIOIIEH Cpellou;
AKTUBHOE HENPUATHUE JACUCTBHM, MPUHOCAIIMX BpPEN OKPYXKAIOWIEH CpEAc;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTENS B YCIOBUSX B3aUMOCBSI3H
IIPUPOAHOM, TEXHOJIOIMYECKOM M COLMAIIBHOM Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN AEATEIIbHOCTH 3KOJIOTMYECKON HAIIPABIEHHOCTH.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJabTaThl 00YYAIOMIMXCS,, OCBOMBIIMX MPOrpamMMy IO
XUMHUH OCHOBHOT'O O0IIero oOpa3oBaHusi, BKIIOYAIOT:

YCBOEHHE MEXKIUCUUIUTMHAPHBIX (MEXKIPEAMETHBIX) MOHATHHA, OTPAXKAIOIIUX
MaTepUallbHOE E€IWHCTBO MHpa W TMpOIecC MO3HAHUs (BEIIECTBO, CBOWCTBO,
JHEprusi, SBJICHUE, HAy4YHbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHs,
HaOJII0/IeHHUEe, U3MEPEHUE, UCCIICIOBAHNE, DKCIIEPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCAIBHBIMU YYEOHBIMU NEUCTBUAMH (ITO3HABATEIbHBIMH,
KOMMYHUKAaTUBHBIMH, PEryISTUBHBIMU ),BAXKHBIMH ISt MOBBILICHUS
3¢ (HEKTUBHOCTH OCBOCHHS COJIepKaHUS ydeOHOro mpenmMera, (GopMupoBaHUs



KOMTIETCHIINH, aTaKxe POEKTHO-UCCIIEI0BATENBCKON JesITeNbHOCTH
00y4arOIINXCSB Kypce XUMUU;

CIOCOOHOCTh MX HCIIONIb30BaTh B Y4eOHOM, MO3HABATENBHON U COLMAIBHOM
IPaKTHKE.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIEe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOIO MBILIUIEHUS NP OCBOEHUU
3HAHMI: pacKpbIBATh CMBICT XMMUYECKUX MOHATHH (BBIIEIATH UX CYIIECTBEHHbIE
NPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMH TMOHSTHIMH); aHAJIU3UPOBATH,
CpaBHMBaTh, 0000maTh, BHIOUpPATh OCHOBAHHS JJS KIacCUPUKALUU U
CUCTEMATU3ALMH XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIUi; yCTaHABIIUBATh
NPUYUHHO-CIIEICTBEHHbIE  CBSI3M  MEXAY OOBEKTaMH U3YYEHHs; CTPOUTH
JIOTUYECKUEe paccykaeHus (MHAYKTUBHbBIC, JEAYKTHUBHBIC, II0 aHAJOTUH);
npearaTh KpUTEPUU U BBIBIATH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B
U3Y4aeMbIX IMPOLIECCaX M SBJIEHUSX; MPOBOJIUTH BBIBOJBI U 3aKIIOUEHUS;, YMEHUS
NPUMEHATh B MpOIECCe MO3HAHUS MOHATUA (TPEIMETHbIE W MeETaIllpeMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3yEeMbIE B XUMHHU, MTPEOOPa30BHIBATH
MOJIETIbHBIE MPEACTABICHHSI — XUMUYECKHUI 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYECKast
dopMyna U ypaBHEHHE XMMHUYECKOW peakMu — IMpH pEleHuH Y4eOHbIX 3a]ay; ¢
YU4E€TOM JTHUX MOJENbHBIX TPEJCTABICHUNA XapaKTepU30BaThb HM3ydyaeMble
XMMHUYECKUE BEIECTBA U XUMUYECKHE PEAKLINH.

ba3oBble wucciaegoBareJbCKkHe AedCTBHS (METOAbI HAYYHOI0 MO3HAHMS
BeEIECTB U SIBJICHMI):

YMEHHS NPUMEHATH METOJbl HAYYHOIO NMO3HAHMS BELIECTB M SBICHUM Ha
SMIMPUYECKOM M TEOPETUYECKOM YPOBHAX B Yy4eOHOW I103HABAaTENbHOW U
IPOEKTHO-UCCIIEA0BATENbCKON NEATEIbHOCTH;

YMEHHUSI HCIONb30BaTh MOCTABJICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS U CAMOCTOATENFHO CTABUTh BOMPOCHI; aHATU3UPOBATh (DAKTHI, BHISBISATH
1 (opMynupoBath HpodieMy, ONpeneisTh LeNb U 3aJadd, COOTBETCTBYIOLINE
pelIeHHIO TPOOJIEMBI; TpeAiaraTh OMUCATENbHYIO WIH OOBSICHUTENbHYIO TUIIOTE3Y
U OCYILECTBIIATh €€ MPOBEPKY; YMEHHs IMPOBOJIUTHh U3MEPEHUS HEOOXOAMMbBIX
napaMeTpoB, BBIUUCICHUS, MOJETUPOBAHKME, HAONIOACHUS U OKCIEPUMEHTHI
(peanbHble W MBICIEHHBIE), CAMOCTOSITEIIBHO NPOrHO3UPOBATh pPE3YJIbTaThI,
(dopMynrpoBaTh 00OOIIEHUS W BBIBOJABI MO pE3yJibTaTaM IPOBEIEHHOI'O OIIbITA,
UCCJIeIOBAHUS, COCTABIATh OTUET O MPOJIeTaHHOM paboTe;

PabGora ¢ undopmanmei:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGPOpMannu (Hay4IHO-

NOMyJIsipHasl JUTEpaTypa XHUMHUYECKOTO COJAEpX aHUs, CIPABOYHbIE TMOCOOMS,



pecypcbl MHTEepHETa); aHaMM3UpOBaTh HHPOPMAIIHIO W KPUTHIECKH OI[CHUBATH €€
JOCTOBEPHOCTh W  HEMPOTUBOPEUYMBOCTH, OTOMpATh W HMHTEPIPETUPOBATH
UHPOpMAIMIO, 3HAYUMYIO JJIsl pelleHUs yuyeOHOM 3alayu; yMEHUs NPUMEHSTbH
pa3iauuHble METOAbl M (OPMYJIUpPOBATH 3ampochl MpPU TOHUCKE M OTOOpe
uH(pOpMaIMK, HEOOXOAUMOW JJI BBIIOJHEHHS Y4E€OHBIX 3a/ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHUKATHBHBIE TEXHOJIOTMM M Ppa3jIMYHbIE IOMCKOBbBIE
CUCTEMBI; CAMOCTOSATEIbHO BbIOMpATh ONTHUMAJbHYIO (OpPMY IpeaCcTaBICHUS
uHpopMaruu (Cxembl, TrpaduKH, AUArpaMMbl, TaONHIBI, PUCYHKH U JpyTrue
(GopMBI); YMEHHS HCIOJNB30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBA PabOTHI C
XUMHYECKON HMH(pOpMaIMel; NpPUMEHATh MEXIpeaAMeTHble ((dusuueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOpMysbl, aOOpeBHATYphl, HOMEHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJISAHOCTH.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJIbHbIe Y4eOHbIe AeHCTBHSA:

1) ymenust oO1eHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINK):

NPE/ICTAaBIIATh TOJYyUYECHHbIE PE3YJIbTaThl TMO3HABATEIBHOU MESTEILHOCTU B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX; MyOJWYHO BBICTYNATh C Ipe3eHTaluen
pE3yNbTAaTOB BBINOJHEHHUS XUMHUYECKOrO JSKCIEpPUMEHTa (UCCIeI0BATEIbCKON
1a00paTOPHON MU MPAKTUYECKOU paboThl, y4eOHOr0 MPOEKTA); B XOJe Iuajora u
(MNM) TUCKYCCHUU 3a7laBaTh BOMPOCHI MO 0OCYKIaeMOI TeMe U BbICKa3bIBaTh UJIEH,
(GopMynupOBaTh CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJIHEHUS MPEIJIOKEHHOM
3a/1a4u.

2) ymeHusl yueOHOro COTpyIHUYECTBA (IpyNIoBasi KOMMYHUKALIMS):

y4acTBOBAaTh B TPYMIOBBIX (opmMax padOThI: MJIAHUPOBATH OPraHU3ALIUIO
COBMECTHOM padOThl, ONpPENENATh CBOK pPOJib, PACHPENeaTh 3aJadyd MEXIY
YWIEHAMH TPYINIbl; BBIIOJHATH CBOIO YacThb pPadOThl, KOOPAMHUPOBATH CBOU
NEUCTBUS C ACUCTBUSIMU JIPYTUX YICHOB KOMAaHJbI, ONPENETISATh KPUTEPUHU IO
OIICHKE KayeCTBa BBHITIOJHEHHON paloThl; pellaTh BO3HHUKAIOIIHME MPOOJIEeMbl Ha
OCHOBE ydera OOLIMX HMHTEPECOB M COIVIACOBAHMS IIO3MIIMM, y4acTBOBAaTh B
o0cyX/eHHnH, OOMEHE MHEHHUSAMH, «MO3TOBOM INTYpME» U JpYyrux Qopmax
B3aUMOJICUCTBHSI.

PerynsiTuBHBbIC YHHBeEpCcaJbHbIe YueOHbIE AelicTBUSA

OBJ'Ia,ZleHI/IC YHUBCPCAJIbHBIMUA y‘I€6HBIMI/I PEryJIATUBHBIMHA I[CﬁCTBPIHMPI
BKIIFOYACT PA3BUTHUC CaMOOpPIraHU3adalllKh, CAMOKOHTPOJIAA, CAMOKOPPCKIOHUHU, B TOM
HUCJIC:



YMEHHUS pellaTh yd4eOHbIe M MCCIIEOBATEIbCKUE 3a/aud: CaMOCTOATEIbHO
BBIOMpATh CHOCO0 pelleHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIbKO BapUAHTOB
pelieHusi, BbIOMpaTh Haubosiee MOAXOASIIMM C YYETOM CaMOCTOSITENHHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO PAa0OTy MPHU PEIICHUN YICOHOW WIIH
UCCIIEIOBAaTENbCKOM  3a/Jauyd; HAa  OCHOBE  IOJYYEHHBIX  pEe3yJbTaTOB
dbopMynupoBaTh 0000IIEHUS U BBIBOJBI, MMPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE
IPOLIECCOB; AHAIM3UPOBATH PE3YyJbTaThl: COOTHOCUTH CBOM JEHCTBHA C
IUIAHUPYEMBIMHU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTHPOBAThH CBOIO JIEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOEHUS MPOrpamMMbl MO0 XUMHUU OCHOBHOTO
oOurero obpa3oBaHusl Ha YriyOJIEHHOM YpOBHE MMEIOT 00Illee COAepKaTelbHOe
AIpO C TMPEAMETHBIMH pe3yjbTaTaMHd 0a30BOTO YpPOBHSI, COTJIACOBAHBI MEXKIY
co00li, YTO NO3BOJISIET PEATM30BBIBATH YIIyOJEHHOE H3YyYEHUE KaK B paMKax
OTIENbHBIX KJACCOB, TaK M B paMKax peaju3aldd HHIUBHUYAIbHBIX
00pa3oBaTeIbHBIX TPACKTOPUN, B TOM YHUCIIE HCIIOJIb3Ysl CETEBOE B3aUMOJICHCTBUE
opranuzanmu. Ilo 3aBepiieHny peanu3aly MPOrpaMMbl YIiyOJE€HHOIO YpOBHS
oOy4Jaromimecss CMOryT J€TajJbHEEe OCBOUTH MaTepuajl, OBJIAJETh PAaCIIMPEHHBIM
KpPYrOM MOHSTHI U METOJOB, peliaTh 3a/1a4yu 00jiee BbICOKOIO YPOBHS CIOKHOCTH.

[IpeamerHble pe3yabTaThl BKJIKOYAIOT: OCBOEHHE OOYUYAIOIIMMUCS HAaYYHBIX
3HaHWM, yYMEHUH U CHOCOOOB JIEUCTBHM, CHEMU(UUECKHX i1 TPEIMETHON
obnactu «XUMUS»; OCHOBbl HAYYHOIO MBIIUICHUS; BUABl JEATEIBHOCTH IIO
NOJYyYEHUIO HOBOTO 3HAaHMS, €ro MHTEpPIpeTaluu, MNOpeoOpa3oBaHUI0 U
OPUMEHEHUI0 B PA3JMYHBIX YYEOHBIX W PEAIbHBIX KU3HEHHBIX YCJIOBUSX;
00€eCreurBalOT BO3MOXHOCTh YCIEIIHOTO OOy4YeHHUs Ha CIEAYIOIIEM YpOBHE
oOpa3zoBaHus.

K kxonny oOyuenuss ¢ 8 kaacce y oOydawnierocss OyayT c(opMHpoBaHbI
CIEyIONTME TIPEAMETHBIC pPE3yNbTaThl HM3YyYCHUS XUMHUW Ha YIIyOJICHHBIM
yYpOBHE:

paCKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKUX IIOHATHH: aTOM, MOJIEKYyJa,
XAMUYECKUM 3JIEMEHT, METAJUI, HEMETaJll, aJUIOTPONHs, MPOCTOE BENIECTBO,
CJIOKHO€ BENIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasg Macca, MaccoBas [0Jd XUMHYECKOTO JJIEMEHTa B COCAWHEHWH,
MOJISIDHBIH 00BbEM, OTHOCHUTEIbHAS TNIOTHOCTH T'a30B, OKCH/I, KHCIIOTa, OCHOBAaHUE,
coJib, aM(OTEpHbIM OKCHJ, aM(POTEPHBIM THUAPOKCHUJ, XHUMHUECKas peaKius,



KJIaccu(puKaIus peakluii: peakiiuu COCIUHEHUS, PEaKIIUU PA3JIOKEHHUS, PEaKIuu
3aMeIIeHus, PeaklMu OOMEHa, 3K30- W JHJIOTEPMUUYECKHE PEAKIIUH; TEIUIOBOU
ahdexT peakiuu; SAPO aroMa, IEKTPOHHBIM CIIOM aroma, aTOMHas OpOUTalb,
pagnyc aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS U HEMNOJISIpHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HWOH, KaTHOH, aHHWOH, pPACTBOpP, MaccoBas JOJi1 BEIIECTBA
(mporieHTHasT KOHIEHTpaIMs) B PacTBOpPE, MOJIIpHAs KOHIIEHTpAIlUsl BEIeCTBA B
pacTBOpE; AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, OKHUCIUTEIN W
BOCCTaHOBUTEIIH, OKHCIICHUE 151 BOCCTaHOBJICHHE, OKHCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMU, METO/T SJIEKTPOHHOTO OanaHca;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKMX MOHITUH U
IIPUMEHSATH 3T MTOHATHS [IPU ONKMCAHUU BEILIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUMKY Ui COCTaBieHUsI (POpMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEaKLNN;

OTpEAENSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX,
CTENEHb OKUCIICHUS DSJIEMEHTOB B OWHAPHBIX COCIWHEHUSAX, MPUHAICKHOCTH
BEIIECTB K OINPEACIICHHOMY KJIacCy COSAMHEHUI 110 opMyiaM, BUIBI XHMHYECKOM
CBsI3U (KOBAJICHTHOW Y MOHHOW) B HEOPTaHUYECKUX COCTUHCHUSX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmogmueckoro 3akona [[. M. MeHueneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHA ABOraJpo U €ro CIEICTBUM, NPEICTABICHUN O HAYYHBIX METOJAX
MO3HAHUS, B TOM YHCJIE OHKCIHEPUMEHTAJIbHBIX M TEOPETUYECKUX METO/1axX
UCCJIEOBAHNUS BEIIECTB U U3YYEHUSI XUMUYECKUX PEaKIIHIA;

JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAUYECKON 3aBUCHUMOCTH  CBOWCTB
XMMHYECKHUX 3JIEMEHTOB OT UX MOJIOKEeHUS B [leproanueckon cucreme:

ONMHUCBHIBATh W XapakTepu3oBaTh TabauuHyro ¢opmy I[lepuogunueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3iuyarh MOHATHUS «IJaBHas moAarpynmna (A-
rpynmna)» u «nodouHas noarpymnmna (b-rpymnma)y», «Manabie mepuoab» U «OOoJbIINe
MIEPUOBI»;

COOTHOCHUTH 00O03HAYEHUs, KOTOpble MMeroTcs B Tabnuie «llepronuueckas
cucremMa xuMmuueckux oanemeHtoB . M. Menaeneesay, ¢ 4YHCIOBBIMHU
XapaKkTepUCTUKAMU CTPOCHUSI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsij
s/ipa, 0011ee YHCIIO AJIEKTPOHOB M PACTIPE/ICTICHUE UX T10 JICKTPOHHBIM CJIOSIM);

OOBSCHATH CBSI3b TMOJOXKEHUs J3yeMeHTa B Ilepuoamueckoil cucreme c
pacnpenesieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM, IOAYPOBHSIM U
opOuTasIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIacCCU(UIIUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOpraHWYeCKue BeIIeCTBa,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIECTB, 110
TeIIoBOMY 3P eKTy);



XapakTepu3oBaTh (ONMUCHIBATh) (PU3MYECKME U XHMHUYECKHE CBOMCTBA
IIPOCTHIX W CJIIOXHBIX BEIIECTB: KHCIOPOa, BOJOPOAA, BOJbI, O0IINE XMMHUCCKUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBaHM M COJIE€H, TE€HETUYECKYIO CBSI3b MEXKIY
HUMU, TOATBEPXKIAsi MPUMEpPaMU MOJICKYJISIPHBIX YPaBHEHH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUK;

OINKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOABI B MPUPOJIHBIX MpOIEccax, B
KUBBIX OpPTaHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH,
BO3MOYXHOE UCIIOIh30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
cocTaBa M CTPOEHHSA, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMEeCH, MOJIBHYIO JIOJIF0 XMMUYECKOr0 3JIEMEHTAa B COCIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHMYECKOr'0 3JIeMEHTa 1Mo (opmylsie COENUHEHMs, HaXOIUTh
pOCTEUITyI0 (HOPMYITy BEIIECTBA 0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIECTBA B PACTBOPE, MOJSAPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI TI0 YPABHEHUSM XUMUYCCKON peaKIny;

NPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIbHONU JEATENbHOCTH — aHANU3 U
CHUHTE3, CpaBHCHHUE, 0000IIEHNE, CHCTEMAaTH3aInI0, KIaCCU(UKAIIUIO, BBISBICHUC
NPUYUHHO-CIICICTBEHHBIX CBSI3€ — I W3yYEHHUS CBOWCTB BEIIECTB U
XUMHUYECCKUX PEaKIHid, €CTECTBEHHO-HAYYHBIC METOJ/BI IMO3HAHUS — HAOJIOICHHE,
U3MEpEHUe, MOJICTMPOBAHUE, SKCIEPUMEHT (pEabHBIA W MBICICHHBIN) — s
OCBOCHHMSI Y4EOHOT'O COIEpKaHNUS,

packpbIBaTh  CYIIHOCTH TPOIECCOB  OKWUCIEHUS W  BOCCTAHOBJICHUS,
COCTaBJIATh YPaBHEHHUS MPOCTBHIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(METOo0M AJIEKTPOHHOTO OajaHca);

YCTaHABJIMBATh CBS3UM MEXKIY peaJbHO HAOII0JaeMbIMU XUMHYECKUMU
SIBJICHUSIMH M TIPOIIECCAMHU, MMPOUCXOASAIIMMHU B MaKpO- U MHUKPOMHUPE, OOBICHSTH
PUYUHBI MHOTOOOPAa3us BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMHU
JIPYTUX Y9€OHBIX MPEIMETOB;

coOmomaTe TpaBwia  Oe3omacHOW — paboThl B jabopatopuu  TpH
UCIIOJIb30BAaHUU XMUMHYECKOM TIOCYIAbI M OOOpyJOBaHUS, a TakXkKe MpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHMM C MHCTPYKLUUSMH BBIIOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYCHUIO U COOUPAHHIO
ra3000pa3HbIX BEMIECTB (BOJAOPOAA W KHUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C
ONPEIEIIEHHOM  MAacCOBOM  JIOJIEM  pAacTBOPEHHOIO  BEIIECTBA,  PELICHUIO
AKCIIEPUMEHTAJILHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIAaCChl HEOPTaHUYECKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMU XHUMHYECKOM  T'PaMOTHOCTH,
BKJTFOUAIOIIEH yMeHUs 0€30macHOro oOpalieHus C BEleCTBaMU, UCIOJIb3YEMbIMU
B MOBCETHEBHOM JKU3HU, a TAKKE 3HAHWE MPABUII TIOBEICHUS B IEJSAX COEPEKEHUS
3I0POBBS U OKPYXKAIOIIEH Cpebl.

K xonmy oOyuenus 6 9 knacce y oOyuatomerocss OyayT cdopMupoBaHb
CIICAYIOIIMe TPEIMETHBIC Pe3yJbTaThl H3YYCHHS XUMHUH Ha YIiIyOJICHHBIM
yYpOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKHUN DIIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, aHHUOH, OJJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaklus, TerioBor 3(h(eKT peakiuu, Moib, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIMTBI, HEANEKTPOJIUTBI, IEKTPOJIUTHIECKAS] TUCCOLMALMS, PEAKLINN
MOHHOT'O OOMEHa, TUIPOJIU3 CcoJield, oOpaTUMble M HEOOpaTUMBIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, OKHUCIMUTENb, BOCCTAaHOBUTEID,
OKUCJIEHHE W BOCCTAaHOBJICHHME, JJEKTPOJU3, aUIOTponus, am(pOTEepHOCTD,
XUMHUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS, METAJUINYECKas), MEKMOJIEKYISIPHbIC
B3anMMOJICUCTBHs (BOJOpOJIHAA CBsA3b, CWIbl Ban-nep-Baanbca), KOMILIEKCHbBIE
COEJIMHEHHUS, KPUCTANINYECKUE PEIIEeTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LEHTPUPOBAHHAs KyOuueckas, IrpaHEEHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYIAKOBaHHAs), KOPPO3Hs METaJIOB, CIUIaBbl; CKOPOCTh
XUMUYECKOU peakluy, KaTallu3, XUMUYECKOE PAaBHOBECHUE, IJIEMEHTHl XUMUYECKON
TEPMOAMHAMUKHU KaK OJHOW U3 TEOPETUUECKUX OCHOB xumunu; [1/1K;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUUA H
IPUMEHATH 3TH NOHATUS MIPU ONUMCAHUH BEIIECTB U UX MPEBPALLICHUI;

UCTOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBIEHUsSI (OPMYJT BEIIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIINN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHMCIICHUS XMMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBA, MPUHAJICKHOCTh BEIIECTB K ONPEIEIECHHOMY
KJIACCy COEMWHEHUU 1Mo (opMmyiaM, BHIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYeCKOW) B HEOPraHMYECKHX COEAMHEHMSX, 3apsij HOHa IO
XUMHUYECKON (opmyse, xapakTep cpellbl B BOAHBIX PacTBOpax HEOPTaHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUNIMYECKOMN PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca [lepuommueckoro 3akona J[. M. MeHnneneeBa wu
JNEMOHCTPUPOBATH €r0 IOHNMAaHUE:

ONKCHIBATH W XapaKTepu3oBaTh TabmuuHyro Qopmy [lepuoamnueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-Tpynmna» u «b-
rpynmay, «Majible IepUOIb» U «OONBIIHE TEPUOTBIY;



OOBSICHATh CBSI3b TMOJIOKEHHsST dJeMeHTa B llepuoguyeckoil cucreme ¢
pacrpeieliecHueM JJICKTPOHOB I10 JHEPreTUYECKUM YPOBHSAM, IOAYPOBHSIM U
opOHUTAJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIJICIIATh OOIIHME 3aKOHOMEPHOCTH B M3MCHCHHH CBOMCTB 3JIECMEHTOB M HMX
coequHEeHUM (KMCIOTHO-OCHOBHBIX W OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB W THJIPOKCHJIOB) B MpeJeiax MayblX MEPUOJ0B W TJIABHBIX MOATPYMIl C
Y4ETOM CTPOCHHUS X aTOMOB;

pacKpbIBaTh CMBICT TEOPHUH IEKTPOJIUTHUECKON qucconuralny, 3akoHa ['ecca
U €ro CIEJCTBHM, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUs
CKOPOCTHM XHMMHYECKOW pEakKIM{, HampaBIeHUS CMEIICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB;

KJIacCCU(PULIUPOBATh XUMHUECKHUE JJIEMEHTHI, HEOPraHWYECKUEe BEIIECTBa,
XUMUYECKHUE peakiuu (10 YUCIIy U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO
TeII0BOMY 3(peKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO0 H3MEHEHUIO
CTEMCHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, MO OOpPaTHMMOCTH, IO YYacCTHIO
KaTajau3aTopa);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKHUX COCAMHEHUM, MOJATBEPXkIas dTO OIMHCAHUE
npuMepaMH  MOJICKYJISIPHBIX W HWOHHBIX  YPaBHEHUW  COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUK;

COCTaBJISITh YPABHEHUS: DJIEKTPOIUTUUECKON JUCCOIUAIIUUA KUCIIOT, IIeI0Ueh
W Ccojiel; TIOJIHBIE W COKpAIllCHHBbIE YpaBHEHHS pEaKIUi HOHHOTO OOMEHa;
peakiui, MOATBEPKAAIONIUX CYLIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKAY
BEII[ECTBAMU Pa3JIMYHBIX KIACCOB;

packpbiBaTh  CYIIHOCTh MPOIECCOB THAPOJIM3a COJeH TOCPEICTBOM
COCTaBJICHUS KPATKUX HMOHHBIX U MOJEKYJSPHBIX YpaBHEHUU peaKIui, CYITHOCTh
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaAKIINiA;

IpeACKa3bIBATh XapaKTep Cpeiibl B BOAHBIX PACTBOpaX COJICH;

XapaKTepru3oBaTh (ONMUCHIBaTh) (U3MYECKUE M XHMHYCCKHE CBOMCTBA
IPOCTBIX BEIIeCTB (KUCIOPOA, 030H, rpaduT, aliMa3, KpeMHHUH, 00p, a30T, docdop,
cepa, XJop, HATPUM, Kalluil, MarHui, KJIbLUHAN, AITFOMUHUHN, KEIE30, MEIb, LINHK,
cepebpo) U 00pa3oBAHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOMA, cepoBomopoid, okcuasl yriepoma (I, 1V),
kpemuaust (1V), azora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
cepHucTas, cepHas, a3oTHas, ¢GocdopHas, yrojabHas, KpPEMHHUEBas KHUCIIOTHI,
OKCcHUJIbI U Tuapokcusibl MeTtaioB |A—IIA-rpynm, amomunus, meau (Il), munaka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTIEIBHBIC CIIOCOOBI TMOJIYYCHHS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHCIOPOJICOAEPIKAIME KUCIOTHI XJIOpa, a30THUCTasi, OOpHas, YKCyCHas
KHCJIOTBI M MX conH, rajgorenuabl kpemaus (IV) u docdopa (Il u V), okcun u
ruapokcua xpoma (I11), nepmanranar kanus;

OIHMCHIBATH POJIh BAKHEHIITNX M3y4aeMbIX BEIIECTB B IPUPOTHBIX MPOIIECCaX,
BJIMSIHUE HA )KMBBIC OPraHU3MBbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YKOHOMMKH,
UCIIOJIb30BaHUE /IS CO3/JaHUSI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTHIA;

NIPOBOJUTH PEAKIIUU, MOATBEPKIAIONINE KAYSCTBEHHBIM COCTAB Pa3IMYHBIX
BEIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJAEpIKAIINECs B BOJHBIX PacTBOpPAX
WOHBI: XJIOpHA-, OpoMHa-, HOAUI-, Ccyiabdar-, ¢ocdar-, kapOOHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpPAT- U HUTPUT-HUOHBI, TUIPOKCUI-UOHBI, KATHUOHBI
aMMOHMSI, MarHus, Kajabllus, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSCHATHh M MPOTHO3MPOBATH CBOWCTBA BAaXKHEHIIMX M3Y4YaeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHHNE BEIIECTB B 3aBUCUMOCTH OT
WX CBOWMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYCCKOH KHHCTHUKH M
TEPMOJIMHAMUKHU;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONII0 XHMHYECKOr0 3JIEMEHTa Mo (HOpMyle COETUHEHHs, MaCCOBYIO
JOJI0 BEIIeCTBA B PAcCTBOPE, MOJBHYIO JIOJII0 XHMHYECKOTO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAacTBOpE, HAXOIUTh
POCTEHITYI0 (HOPMYITy BEIIECTBA IO MACCOBBIM UM MOJIBHBIM JIOJSM DJIEMEHTOB,
MIPOBOJIUTH PACUETHI 10 YPABHCHHSIM XMMHUYECKUX PEAKIIMA ¢ YIeTOM HEJ0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO0 BBIXOJA MPOAYKTa, 3HAYCHUS TEIJIOBOTO
a¢dexTa peakiuu, onpeAessiTh COCTaB CMECEH;

coOmomaTe mpaBwia  Oe3omacHoOW  paboThl B jaboparopuu  TpH
UCIIOJIb30BAaHUM XMUMHYECKOM TIOCYAbl W OOOpYAOBaHMS, a TakXke IMpaBuja
oOpalieHus] ¢ BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSIMH BBITOJTHCHHSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYEHUI0 W COOUPAHUIO
ra3zoo0pa3HbIX BEMeCTB (aMMHMaka ¥  YIJEKHCIOro Ta3a) ©  PEIICHUIO
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEeMaM Kypca, TPEACTaBIATh Pe3ylbTaThl
JKcIiepuMeHTa B (hOpMe BBIBOJOB, JI0KA3aTeNIbCTB, IPaUKOB, TAOJIUIl U BBISBISATH
IMIUPHUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpAIliU MBICIUTEIHHOW AEATENHHOCTH (aHAMH3 |
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMAaTHU3allhi0, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU M3YUYEHUH CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU TMO3HAHUA (HAOIIOJICHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIM U MBICIICHHBIN);



OpUMEHATh  NpaBuia  Oe3omacHoro  oOpamieHusi € BelleCTBamH,
UCIIOJIb3YeMbIMH B TIOBCEIHEBHOW JKW3HHW, TMpaBujia TOBEACHUS B MEIAX
cOepexeHus: 3J0pOBbSl W OKPYXKAIONIEH NPUPOAHON Cpeabl, MOHUMATh BpE.
(OMacHOCTh) BO3JCHCTBUSI HA IKUBbIE OPraHU3MbI OIPEIAEICHHBIX BEIIECTB,
NOSICHATh HAa MPUMEpax CIOCOObl YMEHBIIECHUSI U MPEAOTBPAILICHUS UX BPEAHOTO
BO3/ICHCTBUSA, 3HAUCHHE KUPOB, OCITKOB, YIIEBOAOB JUIsl OpPraHU3Ma YEJIOBEKa;

UCIIOJIb30BaTh TOJYyUYEHHbIE TpencTaBieHus o chepax mnpodeccruoHaIbHOM
NESATENbHOCTHU, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJOTUSIMU, KAK OCHOBY
U1 IpoeCCUOHAIBHOW OPUEHTAIlMU U IS OCO3HAHHOI'0 BbIOOpAa XMMHHU Kak
npoGUILHOrO MpeaMeTa MpU MNPOAOIKEHUM OOydYeHHS Ha YpPOBHE CPEIHEro
oOrmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATEIBCKOU NIEATEIIbHOCTH
XUMHUYECKOM M XUMHUKO-IKOJIOTHYECKOW HaMpaBJICHHOCTH, MPUOOPECTH OIBIT
POBE/ICHUs YYEOHBIX UCCIIEIOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OpraHU3aIUH,
a Tak)Ke opraHu3anui (IIEHTPOB) JOTMOTHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N Koan4yecrBouyacoB DJIeKTPOHHbIE
[y
HaumenoBanuepasuesioB u (undposbie)
n/ Bcer = Konrtpouabsnbiepador = IIpakTnyeckuepador
TEeMIIPOrPaMMblI o0pa3oBaTejbHbIEpecyp
n 0 bl bl
Chl
Pasnea 1.1lepeoHavanbHbIeXUMHYCCKHETTOHATHS
XuMmusi — BaxxHast 001acTh
1.1 €CTECTBO3HAHUS U TIPAKTUICCKOMN 6 1
JeSITETLHOCTH YeJI0BEKa
1.2 BemectBa 1 XuMHUyeCcKHepeaKuu 19 1
Hroronopaszaeny 25
Pa3zpnen 2.BaxHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB
Bosnyx. [Tonarue o razax. Kucnopon.
21 14 1
Oxkcubl
2.2 Bogopon. Ilonsatue o kucnorax u comsix 6 1
2.3 Bona. PactBopsl. [lonsiTne 006 ocHOBaHUAX 12 1
OCHOBHBIEKJIACCHIHEOPTAaHMYECKIXCOCIIHE
2.4 ! P 14 1 1
HUH
Hroromopazaeny 46

Pasnen 3.I1lepuonnueckuii 3axkon u [lepuoanyeckasi cucrema xumuieckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHneaToMoB.
XuMnueckasicBsdb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIINU

3.1

Ilepuonnueckuii 3akoH u Ilepuonnueckas
CHUCTEMa XUMUYECKUX d1eMeHTOB /I, WM.

MenpeneeBa. CTpoeHuearoma

14




3.9 Xumuyeckas cBsizb. OKUCIUTEIBHO- 12
' BOCCTAHOBHTEIIBHBIC PEAKITUH
Hroronopasznery 26
Pe3epBHOEBpeMs 5
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KIIACC

KoanuecrBouacon JJIeKTPOHHbIE
Ne HanmenoBanuepasaesioB u
(undposbie)
/| TeMIporpamMmel Bcero | Kontpoabubiepa6orsl | [IpakTHuyecknepadoTsl
o0pa3oBaTebHbIEepPeCypChl
Paznen 1.BemecTBO 1 XUMHMYECKAS peakuusi
11 [ToBTOpeHue u yriyoneHue 3HaHUN O 3
' BCIIICCTBE
12 OCHOBHBIE 3aKOHOMEPHOCTHU ) 12 1 1
MPOTEKAHUS XUMHUECKHUX PeaKIIHii
13 DNEKTPOIUTHYECKAS JUCCOITUAITHS. 14 1 5
XUMHUYECKUE PEeaKIH B pacTBOpax
Hroronopaszaeny 34
Pa3zgen 2.HemeTaJJILI M BX COeAMHEHUSA
OO6m1as XxapaKTepucTuKa
21 XUMUYECKUX 3ieMeHTOB VIIA- 6 1
rpynmnsl. [anoreHst
OO01as xapakTepucTuka
2.2 XUMHUYECKUX 371eMeHTOB VIA- 7
rpynmnsl. Cepa 1 e€coelMHEHUS
OOm1ast XxapaKTepUCTHKA
53 XUMHUYECKHX dJIeMeHTOB VA- 10 1
' rpynisl. A3ot, pochop u ux
COEJIMHEHUS
OOm1ast xapaKTepUCTHKA
24 XUMHUYECKUX dNieMeHTOB IV A- 10 1 2
CPYIIbL. YTIEPOA U KPEMHUM, UX




coeauHenus. bop

Hroronopasznery 33
Pa3nen 3.Merajiibl 1 HX COeTHHEHHS
3.1 OO01MecBoicTBAMETAIIIIOB 6
Baxneiime MeTamibl U UX
3.2 14 2
COCITMHEHUS
Wroromnopaszneny 20
Paznen 4. Xumusi u oKpy:Kamomas cpeaa
BermectBa 1 MaTepualibl B )KU3HA
4.1 YeIIOBEKa. 3
OCHOBBIPKOJIOTUYECKONTPAMOTHOCTH
Uroronopazneny 3
Pa3nen 5.0000menne3HaHui
[ToBTOpeHue u 0600IIeHNE 3HAHUI
5.1 OCHOBHBIX Pa3JieloB KypcoB 8—9 9 2
KJIaCCOB
Hroromopazaeny 9
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM ITPOTI' PAMMBbI

8 KUIIACC

Koanposepsiemorope3yJjbTaTa

IIpoBepsiemble NpeAMETHBIE Pe3yJabTaThl 0CBOCHMS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0
001ero o0pazoBaHus

IIo Teme: ((HepBOHaanBHBIG XUMHWYECKUC ITIOHATHUS

11

pacKppIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSATHUH:
aToOM, MOJIEKyJla, XHUMUYECKUH DJIEMEHT, IPOCTOE
BEIIIECTBO, CJIO)KHOE BEIECTBO, CMeCh (OAHOPOAHAS M
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas J0JIl XMMHUYECKOIO 3JIEMEHTA B
COEIMHEHUHU, MOJIAPHBI 00BEM, XUMHMUYECKas peaklus,
KJIaccu(UKalus peakiuii: peakuy COeAMHEHUs, peaKLuu
pa3ioKeHusl, peakiy 3aMelIeHNs, peakiiuu oOMeHa, IK30-
¥ SH/IOTEPMHUUYECKUE PEaKINH, TETUIOBOK 3¢ ekt peakuny,
pacTBOp, MaccoBas  J0Jds  BemiecTBa  (IIPOLIEHTHAas
KOHIIEHTpAIHs) B PacTBOpE

1.2

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHUX
NOHATUM W TPUMEHATh OTH IOHATUS IPU OIHCAHHUU
BEILECTB U UX IPEBPALLCHUN

1.3

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBIICHUS
dbopMyI BelIeCTB U ypaBHEHUH XUMUYECKUX PEaKIIUN

14

PacKphIBaTh CMBICI 3aKOHOB COXPAHEHUS! MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO YYEHMS,
3aKO0Ha ABOTazpo

1.5

OonpeacsiTb BaJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHI>IX
COCAHMHCHUAX

1.6

KJIacCU(UIUPOBATh XMUMHUYECKHE peakiuu (M0 YuCIy H
COCTaBy Y4YaCTBYIOIUX B PEAKIUH BEILIECTB, 10 TEIJIOBOMY

dpdekry)

1.7

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO
MaccChl BEUIECTB

1.8

BBIUKCIIATH MAacCOBYIO JOJIO XHMHUYECKOTO 3JIEMEHTa IO
dbopmyne coequHeHus,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/Jbl IIO3HAHUA —
Ha6JIIOIICHI/IC, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT




(peanbHBIN ¥ MBICJICHHBIH )

IIo Tteme: «BakHelmme NpeaCcTaBUTENN HEOPraHUYECKUX
BELIECTB

2.1

PacKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX MOHSITHH:
OKCHJ, KHCJIOTa, OCHOBaHHEC, COJIb

2.2

OmnpeaAcCATh MPUHAMIICIKHOCTh BCIICCTB K OHpeI[CJ'IéHHOMy
KJIaccy COeTMHEHUH 0 hopMyram

2.3

KJ'IaCCI/I(I)I/II_[I/IpOBaTBHeOpTaHI/I‘-IeCKI/ICBCH_ICCTBa

2.4

XapakTepu30BaTh  (OMUCHIBATH) OONIME  XUMHUYECKHE
CBOMCTBA BCHICCTB Pa3IMYHBIX KJIACCOB, IMOATBCPIKAAA
OIMCaHWE  IpUMEpaMU  MOJEKYJSIPHBIX  YpaBHECHUHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIl

2.5

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT MX
KaueCTBEHHOI'0  COCTaBa, BO3MOXXHOCTH  IIPOTEKAHHUS
XUMUYECKHUX IIPEBPAILCHNUN B PAa3JIMUHBIX YCIOBUAX

2.6

CJIEJIOBATh MpaBWJIaM IMOJIb30BAHUS XUMHUECKOW MOCy0M
U J1a0OpaTOpHBIM O00OpYJOBaHHEM, a TaKKe MpPaBUIIaM
oOpamieHHss C  BEIIECTBAMH B  COOTBETCTBHH  C
WHCTPYKLIMSIMH ~ TIO  BBIIOJHEHHIO  JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB IO TOJYYECHHIO U COOMpPaHUIO
ra3oo0pa3HbIX BeIIECTB (BogopoJa M KHUCJIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OINPEICIEHHOW MacCOBOU
JoNMeld  pacTBOPEHHOTO  BEUIECTBA, IUIAHHPOBATH W
POBOJUTH XUMHUYECKUE IKCTIEPUMEHTHITIO PACTIO3HABAHHIO
pacTBOPOB ILIEJIOUEH U KUCIIOT C MOMOIIBI0 MHAMKATOPOB
(;makmyc, GpeHondranent, METUIOPAHXK U IPYTHe)

2.7

MPOBOMUTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKiuu

[Io Teme: «llepumogmyeckuii 3akoH u llepuogmueckas
cucreMa xumudeckux »dineMeHToB J[. . MeHnpeneena.
CrpoenneatomMoB.  XMMHUYECKasACBS3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBICPEAKIIVI)

3.1

PACKpPbIBATH CMBICI OCHOBHBIX XUMHUYCCKUX HOHSITHIA: AApPO
aToMa, DJJIEKTPOHHBIM CJOW aToMa, aTroMHas OpOWTab,
paanyc atoMa, XUMHUYCCKas CBA3b, IMOJIApHAA U HCIIOJIApHAas
KOBAJICHTHAsT CBsI3b, DJJICKTPOOTPUIIATEILHOCTh, HOHHAs
CBSI3b, HOH, KATHOH, aHHOH, CTETICHb OKHCIICHUS

3.2

KJIaCCI/I(1)I/II_[I/IpOBaTBXI/IMI/I‘-IeCKI/ICBJICMeHTBI

3.3

ONHKCBHIBATh M  XapaKTepu3oBaTh TaOIWYHyIO (opmy
[lepuonuueckoil  CUCTEMbl  XMMHUYECKUX  3JIEMEHTOB:
pasnuyaTh MOHATUS «TJIaBHas MHoArpynmna (Arpymmna)» H
«moboynass  noxarpynna  (brpymma)»,  «Mamele» u
«00bIIKEY TEPUOIbI




3.4

packpeiBaTh cMbica  [lepuonnueckoro 3akona JI.W.
Menneneesa: JEMOHCTPHUPOBATH IIOHUMaHUe
MEPUOJNYECKON  3aBUCUMOCTHM  CBOMCTB  XHMHYECKHUX
3JIEMEHTOB OT UX NoJiokeHus B [lepronnueckoii cucreme

3.5

COOTHOCHUTh O0O3HAUYEHHUS, KOTOPbIE MMEIOTCS B TaOJHIle
«Ilepmoanyeckast cucteMa XHUMUYECKUX 3yemMeHTOB J[.H.
MeHneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XHUMHUYECKHMX DJIEMEHTOB (COCTaB M 3apsija sapa,
olIiee 4YHUCIO OJJIEKTPOHOBH paclpeielieHue UuX II0
AJIEKTPOHHBIM CJIOSIM)

3.6

OonpeaAcAITb CTCIICHb OKHCJICHHA 3JICMCHTOB B 6I/IHapHI)IX
COCAMHCHUAX

3.7

OMpeac/iTb BUJ XUMHYECKOM CBS3U (KOBaJ'IeHTHaH u
I/IOHHaﬂ)B HCOPraHUYCCKHUX COCOAUHCHUAX

9 KIIACC

Konnposepsiemoropesyabrara

IIpoBepsiemble nMpeAMeTHBIE Pe3yIbTATHI OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0
0011ero 00pa3oBaHus

IIo Teme: ((BGIJ_ICCTBO U XUMHYCCKasA pCaKua»
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pacKpbIBaTb CMBICII OCHOBHBIX XMMHMUYECKHMX ITOHSATHI:
pacTBop, JJIEKTPOJIMTHI, HEJIEKTPOJINATHI,
JNEKTPOIMTHYECKAs AMCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa,  KaTraau3aTtop,  XUMHUYECKOE  paBHOBECHE,
o0Opatumbie u HEoOpaTHMBbIe peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTENBHBIE PEAKIMH, OKUCIIUTEIND,
BOCCTAHOBUTENb,  OKHCICHHE W  BOCCTaHOBIICHHE,
aJUIOTPOIIHNS, aM(pOTEPHOCTb, XUMHYECKast CBSI3b
(koBajieHTHAs, MOHHAsI, METAJUTUYECKasI ), KpUCTAJITMYECKast
peleTKa, CIIaBbl, CKOPOCTh XUMUYECKOU peaKkuu

1.2

WUIIOCTPUPOBaTh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX
NOHATHA M IPUMEHATh DJTH MOHATHS IPU ONMCAHWUH
BEILIECTB U UX NPEBPALLCHUN

13

COCTaBJISITh YPABHEHUS 3JICKTPOJUTHUUYECKON JTUCCOLMALINI
KUCJIOT, WIEJOYEeH M COJIEH, IIOJHBIE U COKpAILLEHHBIE
ypaBHEHUS PeaKInii HOHHOTO OOMeHa

14

PacCKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuil  MOCPEACTBOM  COCTAaBJECHUS  DJIEKTPOHHOTO
OaylaHca dTUX peakuui

1.5

MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peakiuu




ITo Temam: «Hemeraminsl u ux COCAUHCHUA» U «MeTamisl 1
HUX COCAUHCHMUS)

2.1

XapakTepru3oBaTh (OMUCHIBATH) OOIIME W CrEU(pUUECKUe
XMMHUYECKHE CBOMCTBA MPOCTBIX U CIOXHBIX BEILECTB,
HNOATBEPXKJas ONMCAHHE INpPUMEpPAMH MOJIEKYIAPHBIX H
MOHHBIX YpaBHEHHUH COOTBETCTBYIOIIHUX XHUMHUYECKUX
peaxkumit

2.2

COCTaBJIATH YpaBHCHHUA peaKuHﬁ, MOATBCPIKAAIOIINX
CYHICCTBOBAHUC FeHETUYECKOMN CBS3U MCKAY BCHICCTBAMU
Pa3IMYHEBIX KJIaCCOB

2.3

IPOrHO3MPOBATh CBOWCTBA BELLECTB B 3aBUCUMOCTU OT MX
CTPOEHHS, BO3MOXHOCTHM  TPOTEKAHUS  XUMHUYECKUX
NpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

2.4

CJIEJIOBATh TPABUJIaM TI0JIB30BaHUS XUMHUECKOW MOCYIIOM
u J1abopaTOpHBIM O0OpPYAOBaHHEM, a TaKXKe MpaBHIaAM
oOpamieHuss ¢  BEHECTBAMH B COOTBETCTBHH  C
HHCTPYKIUAMU 1o BBITIOJIHEHUIO Ha60paTOpHLIX
XUMHYECKMX OIBITOB M0 TMOJYYCHHIO W COOMPaHUIO
ra3000pa3HbIX BEIECTB (aMMHUAKa M YIIICKHCIIOTO Ta3a)

2.5

POBOJUTH PEAKIWH, MOATBEPKIAIONINE KAa4eCTBEHHBIH
COCTaB PAa3MUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyréM xyopun-, Opomua, uomui, kapOoHart, docdar,
CHJIMKAT, Ccyab(ar, TUAPOKCUINOHBI, KATHOHBI aMMOHHS,
WOHBI M3yYCHHBIX METAIJIOB, NMPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB

[lo Teme: «XuMHs U OKpYXKaroIiasi cpeaa»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX ToHsATHM: [T/IK
BEIIIECTBA; KOPPO3HUS METAJIIIOB

3.2

MPUMEHATh  OCHOBHBIE  OIEpallMM  MBICIHUTEIBHOMN
NEeSTETHHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNE,
CHUCTEMATHU3alMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX
CBSI3€H — JUIS U3YYEHHsI CBOMCTB BEIIECTB M XMMHUYECKHUX
pEaKUMii; E€CTECTBEHHOHAYYHBbIE METOAbl TO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIH )




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon
1

IIpoBepsieMbliidIeMeHTCOAEPKAHMS

HepBOHa‘{aHLHBIeXI/IMI/I‘ICCKI/ICHOHHTI/ISI
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[Ipeamer xumun. Poiap XuMuu B KW3HU yeoBeKa. XUMHUSl B cucTeMe Hayk. Tena u
BenecTBa. OU3NUECKUECBOMCTBABENIECTB. ATPEraTHOECOCTOSHUEBEIIIECTB

1.2

Ilonstne o METOAaX IIO3HAHUA B XHMMHH. YucTtoie BE€IIECTBA W CMCCH. CrocoOnI
paszaeneHust cMecen

1.3

ATOMEI U MOJICKYIJIBI. XuMupdeckue 3JaeMeHThl. CHUMBOJIBI XUMUUYECKHX DJIEMEHTOB.
HpOCTBIe M CJIO0XXHBIC BCIICCTBA. ATOMHO'MOJ'IGKYJIHpHOCy‘-IeHI/Ie

1.4

Xumunyeckass (opmyna. BalleHTHOCTb aTOMOB XMMHMYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BEIICCTB. OtHOocHTeNbHAs aTOMHas Macca.
OTtHOCUTENBHAAMOEKYIIPHAsIMacca. MaccoBass1onIXUMUYECKOT03JIEMEHTA B
COCIMHEHUU

1.5

KomnuectBo BemecTsa. Monb. MossspHas macca. B3anMocBsa3b KOIU4YeCTBa, MACChI U
qucna CTPYKTYPHBIX €IMHMIL BEILECTBA.
PacuérpimodopmynaMxUMUYeCKUXCOCMHEHHIH

1.6

Ousnveckue U XUMUYECKUE SBICHUS. XUMHUYECKas peakius u e€ mpu3HaKd. 3aKOH
COXPaHEHHUs Macchl BellecTB. XUMHUYeckue ypaBHeHud. Kitaccuduxamuss XuMHUyeckux
peakiuii (CoeTMHEHNs, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHa)

1.7

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYIOH, C IpaBUIaMU
paboThl B J1abOpaToOpuu U MpuéMaMu oOpalleHus ¢ J1abopaTOPHBIM 000PYIOBaHHUEM,
U3y4eHHE U ONHMCAaHUE (PU3MUECKUX CBOWCTB OOpa3LlOB HEOPraHWYECKHX BEILECTB,
HaOmoieHne ¢u3nyeckux (IUIaBI€HUE BOCKA, TasHUE JIbJa, pacTUpaHHUE caxapa B
CTyNKe, KWINEHHEe W KOHJACHCAIMs BOJABI) M XHUMHYECKUX (TOpEHHE CBeEYH,
[POKAJIMBAaHUE MEJHON IMPOBOJIOKH, B3aMMOJEHUCTBHE Mejla C KHCIOTOW) SIBICHHH,
HaOJII0IeHNE M ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX PEAKIU (pa3ioxKeHne
caxapa, B3aMMOJCHCTBHE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, pa3loKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE JKe€jle3a C paCTBOPOM COJIU
meau(ll), wu3ydenme cmocoboB pasnmeneHuss cmecedl (C  TOMOIIBIO MarHWTa,
¢bwibTpOBaHME, BHITAPUBAHUE, JUCTULISALM, XpoMaTorpadus), IpOBEACHUE OUUCTKH
[IOBApEHHON coJM, HAOJIOJEHHE U ONMCAaHUE pE3yJIbTATOB IPOBEJCHMS OIIbITA,
WITIOCTPUPYIOILETO 3aKOH COXPAaHEHWs MaccChl, CO3JaHHE MOJENEeH MOJIEKYI
(1apocTep>KHEBBIX)

BaxnelmuenpenctaBUTeIMHEOPTaHUYECKUXBEIIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 35eMeHT U IpOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupone, GU3NUecKre 1 XUMHUUECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuabl. Ilpumenenue kuciopona. CrnocoObl MOJSydyeHUs KHUCIOpoAa B




naboparopuu M mpoMbliieHHOcTH. KpyroBopotkucinopoga B mnpupone. O30H —
AJIOTPONHAAMOANPUKALUSKUCIOPOIa

2.2

TernnoBoit 3¢ dexT XxuMHUYecKol peakluu, TEPMOXUMHUYECKHUE YpPaBHEHUS, JK30- U
OSHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrosb M MeTaH. 3arps3HEHUE BO3.yXa,
yCUJIEHHE TAapHUKOBOTO 3(pekTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopox — anmeMeHT M mpocToe BeriecTBO. HaxokaeHue Bomopoja B MPHPOJE,
(1)I/I3I/I'-ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI IIOJIYYCHMUA. Kuciote! u
COJIH

2.4

MonsipHblii 00BEM ra3oB. Pacu€Thl 10 XUMHUYECKUM ypaBHEHUSIM

2.5

duznueckne CBOMCTBAa BOAbl. Bonma kak pactBoputens. PacTBopbl. HacelmeHHble n
HEHACBILICHHBIE pacTBOPBL. PacTBOpUMOCTH BewiecTB B Boge. MaccoBas nois
BELIECTBA B pacTBOpe. XMMHUUYECKHE CBOICTBA BoJbl. OcHOBaHuA. Posib pacTBOpOB B
opupoae W B KM3HM  4enoBeka.  KpyroBopor  Bogel B INIPUPOJAE.
3arpsi3HeHUEnpUPOIHbIXBOA. OXpaHa U OYUCTKAIPUPOJHBIXBO

2.6

Knaccudukanus Heoprannueckux coenunennit. Oxcunpl. Kimaccudukamus okcuioB:
cojieoOpa3zyromne (OCHOBHBIE, KHUCIOTHbIE, aM(OTepHbIE) U HECOoIeo0pas3yroIue.
Homenknarypa  okcumoB.  dusmueckue UM XUMHYECKHECBOMCTBAOKCH]IOB.
[TonmyueHneokcuaoB

2.7

OcnoBanusa. Knaccuduxaius OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
HomenknarypaocHoBanuii.  dusznueckue W XUMUYECKUECBOMCTBAOCHOBAHUM.
[TonyuenneocHOBaHMI

2.8

Kucnorel. Knaccudukanus xucinor. Homenximarypa kucior. @Dusndeckue W
XUMHUYECKHe CcBoiicTBa KHCIOT. PsamaktmBHocTuMeTaiioB H.H.  bekerosa.
[losyyenuexkucior

2.9

Comu. Howmenknarypa coneid. @Puszndyeckue M XMMHUYECKHE CBOICTBa COJEH.
[Tonyuenuneconei

2.10

I'emetnueckas cBsI3b MCXKIY KilaCCaMMi HEOPraHNUYCCKUX COG,Z[I/IHGHI/Iﬁ
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XUMHUYECKUN HKCIIEPUMEHT: KaUeCTBEHHOE OMPEJIETICHUE COJEPKAHUs KUCIOpOoJa B
BO3/yXe, MOJy4YeHHEe, cOOMpaHue, pacro3HaBaHHE M HM3YYCHHE CBOWCTB KHUCIOPOJA,
Ha0JII0/IeHNEe B3aUMOICMCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHUS BO3HUKHOBEHHS U
MpeKpaleHus: TopeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U OIKCaHUE
WX CBOMCTB, TOJIy4eHHE, COOMpaHue, paclo3HaBaHUE U U3yY€HHE CBOWCTB BOJIOPOJIA
(ropenue), B3aumojaeiictBue Bojgopoxa ¢ okcugom  Mmemu(ll)  (Bo3moxkHO
UCIIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOMIOAeHIE 00pa3lIOB BEIIECTB KOJTHMUECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHs BEIIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM J0JeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHME BOJABI C METAIaMU (HaTpueMm U
KaJIblIeM) (BO3MOXKHO HMCIIOJIb30BaHUE BHUAEOMATEPUATIOB), OMPEEICHUE PACTBOPOB
KHCIIOT M IIeJo4Yedl C TIOMOIIbI0 WHAMKATOPOB, HCCIEAOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB, HAOIIOJCHHE W3MEHEHUS OKPAaCKU
WHIWKATOPOB B PACTBOPAaX KHUCJIOT M IIENOYeH, W3YyYEHUE B3aUMOJCHCTBHUS OKCHJIA
menu(ll) ¢ pactBopoM cepHOMl KHCIOTBI, KHUCIOT C METayIaMH, pEaKIHUi




HEUTpaIU3aliK, TOJYYECHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJUla IPYTUM M3 PacTBOpPA COJIU, PEUICHHUE SKCIIEPUMEHTAJbHBIX 3a/1ad MO0 TEME
«BaxHeimume Ki1acchl HEOPraHUYECKUX COEAUHECHUIN)

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema XuMu4YeCcKux 3yemeHTos .M.
MenneneeBa. CTpoeHHEATOMOB. XUMUYECKasACBA3h. OKUCIUTEIHLHO-
BOCCTAHOBUTEIHHBICPEAKITUN

3.1

[lepBrie TOMBITKH KIacCH(PHUKAIME XUMHUYECKUX 3JIeMEHTOB. [loHSATHE O rpymmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMEIbHbIE METAJJIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIeoOPa3yroTaM(POTEPHBICOKCUABI U TUAPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuomuueckas cuctemMa XHUMHUYECKUX 3yemeHToB [[.U.
MenneneeBa. KopoTtkonepuonnas u JuimHHomepuonHas (opmsl Ilepuoanueckoi
cucrteMbl xumuyeckux odseMmeHtoB .M. Menneneesa. Ilepuoasl W rpymiisl
PU3NYECKUI CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIIBI DJIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX sifep. WM3otombl. DnekrpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB NEPBbIX 20 XUMHUECKUX A1eMeHTOB [lepuoanueckoit
cucreMbl [I.1I. Menneneesa. XapakTepuCTHKa XHMHUYECKOIO DJJIEMEHTa II0 €ro
nostoxenuto B [lepuoguueckont cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI  paauyca aTOMOB  XMMHYECKHX  DIIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TPYIIaM U MEpUOAaM. 3HAYEHUE
[Tepuoanueckoro 3akoHa u IleproanuecKkoil CUCTEMBI XMMUYECKUX 3JEMEHTOB JIS
pa3BuTHs Hayku U npaktuku. .M. MeHeneeB — yu€Hbli U rpaXJaHUH

3.5

Xumuyeckass  cBa3b.  KoBaneHTHas  (moysipHass W HEMOJSpHAasi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX AJIEMEHTOB. MloHHas CBA3b

3.6

Crenenpr oxucieHus. OKHCIUTEIHFHOBOCCTAHOBUTCIBHEIC pCaKknunu. Hpoueccm
OKHUCJIEHHS B BocCcTaHOBJICHUA. OKHUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH IKCHEPUMEHT: MU3y4eHHe 00pa3lloB BEIIECTB METAIJIOB M HEMETAJIOB,
B3aUMOJICHCTBHE I'MIPOKCHAA LIMHKA C PaCTBOPAMU KUCIIOT M ILIEJIOUEH, IPOBECHNE
OTIBITOB, MJUTIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropeHue, peakliuy pa3ioKeHUsI, COETUHEHN )

9 KIIACC

Kon

HpOBepHeMbIﬁ3JIeMeHTc0Ilep)KaHHﬂ

BewectBo 1 xumundeckas peakuus. Ilosropenue

11

Ilepuonuueckuii 3akoH. Ilepuogmueckass cucteMa XUMHUYECKMX 3yemMeHToB J[.U.
MenpaeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAIHs, KAIBIH U UX COCTUHECHUN B
COOTBETCTBHUH C MOJOKEHHUEM 3JIeMEHTOB B [lepuoanueckoil cucteMe U CTPOCHUEM UX
aTOMOB

1.2

CtpoeHue BelecTBa: BUJbl XUMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,




1.3

3aBUCHMOCTb CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOW pEIIETKM M BHJIA
xumuueckoi cBsa3u. Kiaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB
(MexayHapo/iHast U TpUBHAIbHAs). XMUMUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IMUHBIM  KJlaccaM  HEOPraHMYECKUX  COCAMHEHWH, TeHeTHYecKas  CBA3b
HEOPraHUYECKHUX BEILECTB

Knaccupukanms XuMUYeCKMX peakiuil Mo pa3inyHbIM HpHu3HaKaM (MO0 YHUCIy HU
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIICCTB, MO TEIJIOBOMY 3 deKTy, 1o n3MeHEHUIO
CTEIIEHEH OKHCIIEHUS XUMUYECKHUX OJICMCHTOB, IIO 06paTI/IMOCTI/I, o y4acCTHRO
KaTaau3aTopa). DK30- U 3HJIOTEPMUYECKUE PEaKLUUU, TEPMOXUMUYECKHE YPABHEHUS.
[ToHATHE O CKOPOCTH XMMUYECKOUN peaKiu

1.4

[lonsitTue 006 oOpaTHMMbBIX M HEOOPATUMBIX XUMHYECKHX peakuusx. [lonstue o
TOMOT€HHBIX M TE€TEPOTreHHBIX peakuusx. [loHATHE O XUMHYECKOM pPaBHOBECHHU.
@DaxTOpBl, BAUAIOLIUE HA CKOPOCTh XMMHUECKON PEAKLIUU U MTOJIOXKEHUE XUMUYECKOTO
paBHOBECHS

1.5

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, JIECKTPOHHBIM OanaHC OKHCIUTENIbHO-
BOCCTAHOBUTEIIBHOW  PEaKLHUH. CocraBneHue  ypaBHEHUH OKHCJIUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HUCIIOJIb30BAHUCM MCTOZA SJICKTPOHHOT'O 6aJ1cha

1.6

Teopuss 2JIEKTPONMTUYECKOM AUCCOLUUALMHU. DJICKTPOJUTBI M HEIJIEKTPOJMTHI.
Katuonbl, anvoHbl. MexaHW3M AUCCONMALIMM BEIIECTB C pPa3IMYHBIMU BHUIAMHU
xumudeckon cBsi3u. Crenenp nucconmanuu. CHIbHBIE W CJa0bIe 3JIEKTPOIHTHL.
Peakuun nonHoro oOMeHa. YCI0BUS MPOTEKAHUSI PEAKIUKA HOHHOTO 0OMEeHa, MOJHbIE
U COKpaIlEHHbIE HOHHBIE ypaBHEHHUs peakuuil. CBOWCTBA KUCIOT, OCHOBaHUH U cOJeil
B CBETE MpeICTaBICHUI 00 AIEKTPOIUTUYECKOM JTUCCOITAAITNH.
KauectBenHbiepeakiiunHanonsl. [loHsATHE O TUApOIH3ECOIEH

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJEIISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIOB (rpadura 1 anMasa), CIOKHBIX
BEIIECTB (XJIOpHAA HATPHUs); HCCICJOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakluy OT BO3AEUCTBHUS Pa3IMYHbIX (DAaKTOPOB; MCCIEAOBAHNUE SIIEKTPOIIPOBOJHOCTH
PacTBOpPOB BELIECTB, Ipolecca AUCCOLUUAIMN KUCIIOT, IEeN04Ye U cojiell (BO3MOXKHO
WCIIOJIb30BAHUE  BHJIEOMATEpPUAJIOB); TIPOBEJAEHUE OMNBITOB, HWJUIIOCTPUPYIOLIUX
NpU3HAKK MPOTEKAHMs PEAKIMii MOHHOTO oOMeHa (0O0pa3oBaHHE OCa/Ka, BBIICICHHE
raza, oOpa3oBaHHE BOJbI); OMBITOB, WJUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuil (FOpeHUe, peaklUuu pas3lIoKEeHUs, COCIUHEHUs);
pacno3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBK) KAYECTBEHHBIX PEAKIHMI Ha
VOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aa4

Hewmetannsl u uxcoeauHeHU

2.1

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crerieHn okucieHusi. CtpoeHue M (U3NYECKUE CBOICTBAa NPOCTBIX BELIECTB —
raJloreHoB. XHMMMYECKHE CBOMCTBAa Ha IIpUMepe XJopa (B3aUMOJEHUCTBUE C
METaJlJlaMi, HEMeTajllaMu, Menodamu). Ximopoojgopoa. ComnsHas  KHCIOTAa,
XMMHYECKHE CBOMCTBA, MOJIydE€HUE, IPUMEHEHHE. JlelicTBrE XJI0pa U XJIOPOBOAOPOAA
Ha OpPraHMu3M 4YelIoBeKa. BakHeNIMeXI0pruIbl 1 HXHAXOKIECHHE B IPUPOJIE

2.2

Oobmas xapakrepuctuka 3eMeHToB VIA-Tpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MYECKUEe CBOWCTBA IPOCTHIX
BEIIECTB — KHUCJIOPOJAa M Cepbl. AJUIOTPONHbIE MOJUGUKALMKN KHUCIOPOAA U CEpbI.
Xumuueckue cBoicTBa cepbl. CepoBOIOpO, CTpoeHHe, (U3NIECKHE U XUMHUYECKHE
cBoiicTBa. OKCHIBI CEpPbI KaK MPEACTABUTENMN KUCIOTHBIX OKCHI0B. CepHasl KHUCIIOTa,
¢u3nyeckre U XMMHUYECKHE CBOWCTBa (00IME Kak MpeaCTaBUTENs Kiacca KUCIOT U
cnenuduueckue). XUMHUYECKHE pEaKlMu, JeKallie B OCHOBE IPOMBIIIIEHHOIO
cnocoba monydyeHus cepHol kucioThl. Ilpumenenue. Conu cepHOM KHCIIOTHI,
KaueCTBEHHAs peakiusl Ha cyinbdaT-uoH. HaxoxmeHue cepsl W €€ COCJAMHCHHUU B
npupose. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOUIEH Cpelabl COEAMHEHHUSIMH CEpBI
(KUCTIOTHBIE  JTOKAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI  €ro
IPEJOTBPALLCHUS

2.3

OOmas xapakrepucTuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETIEHN OKHUCIICHUS. A30T, paCpOCTPaHEHUE B IPUPOJIE, PU3UUECKUE U
XUMHYecKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, ero ¢pu3nveckue u
XMMHUYECKHE CBOMCTBA, MOJlydeHHe U npuMeHeHnue. Conu aMMoOHUs, UX (Gu3nyecKue u
XMMHUYECKHE CBOWCTBa, nmpuMmeHeHHe. KauecTBeHHas peakiusi Ha HOHBI aMMOHUS.
A30THas KuCIOTa, €€ moiyyeHne, GU3NIEecKre U XMMHUYECKHE CBOMCTBa (00IIMe Kak
MPEICTaBUTEIS KJlacca KUCIIOT U crieruduyeckue). Mcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUSI B KayecTBE MHUHEpAIbHBIX ynoOpeHuil. XuUMHUYecKoe 3arpsi3HEHHe
OKpY’Karollel cpelibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHUE BO3TyXa,
TTOYBBI U BOJJOEMOB)

2.4

2.5

®ocdop, ammorponHble Moaupukauuum Qocpopa, GuUzMUECKHE U XUMHUYECKHE
coiictBa. Oxcun dochopa(V) u pochopHas kucnora, Gunyeckue U XUMHUYECKHUE
CBOICTBa, nomy4yenue. Vcrnons3zoBannedocdaroB B kaueCTBEMUHEPATIBHBIXYT00PECHUI

Oobmas xapakrepuctuka 3eMeHToB |V A-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTETEeHU OKHUCICHUSA. YTIEpoA, aIOTPONHBIE MoaupUKanuy,
pacrnpocTpaHeHue B INpHpoJE, (U3UUECKUE M XUMHUECKUE CBOWCTBA. AJCOpOLHSL.
Kpyrosopot yrinepona B npupoae. Okcuasl yriaepoaa, ux GU3NIECKUe U XUMHYECKUE
CBOHMCTBa, JEHCTBME Ha JKUBBIC OPraHU3MbI, IIOJy4Y€HHE W IPHUMCHEHHE.
DKoJiorudecKkue mpoOsieMbl, CBsi3aHHBIE C okcuaoMm yriaepona(lV); rumoresa
r7100a7bHOTO TOTEIJICHNsT KIIMMaTa; MapHUKOBBIN 3(dexT. YrompHas Kuciora u eé
CONMM, WX (U3MYECKHE U XHUMHUYECKHE CBOWCTBA, IOJy4Ye€HHE M IPHUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOOHAT-WOHBI. Vcronb3oBaHHe KapOOHATOB B OBITY,
MeJIUIMHE, TPOMBIIUICHHOCTH U CEJILCKOM X03SHCTBE

2.6

[lepBoHavasibHble TOHATHA OO0 OpPraHUYECKUX BEIIECTBAX KaK O COEIWHEHHUAX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUIICH, YTAHOJ, TIMIEPUH, YKCYCHAs KUCIoTa). Mx
COCTaB M XUMHUYeckoe cTpoeHue. [loHsTHE O OMONOTHYECKHM Ba)KHBIX BEHIECTBAaX:
Kupax, Oenkax, yriaeBogax — H WX pOJIM B  KHU3HM  4YEJIOBEKa.
MarepuainbHOEEIUHCTBOOPTAHUYECKUX U HEOPTAHUYECKUXCOECTMHEHUI

2.7

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, MOJyY€HHE M TNPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obuiue npeacraBieHus o6 okcuae kpemuus(1V) u
KpeMHHEeBOW kuciore. CWIMKAaThl, WX HCIOJIB30BaHHE B OBITY, MEIHIIMHE,
MIPOMBILUIEHHOCTH. Ba)kHeWIne CTpOUTENbHBIE MaTepuajbl: KEpaMHKa, CTEKIIO,




LIEMEHT, OeTOoH, ’KeJIe300€TOH.
[TpoGaeMbI6€3011acHOTOMCITONB30BAHUACTPOUTEIIBHBIXMATEPHAIIOB B
MMOBCEAHEBHOMKU3HU

2.8

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTBI; TMPOBEACHHE KAYECTBEHHBIX pEaKUUid Ha XJIOPHUI-UOHBI U
HaOJIO/IeHWe TPU3HAKOB WX TMPOTEKAHUS; OIBITH, OTpaKarwmue Q(U3NUECKHE U
XUMUYECKHE CBOICTBA TajJOr€HOB W MX COCAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMIIEHWE C O00pa3laMu  XJIOPHIOB (TaJOTCHHIIOB);
O3HaKOMJICHHE ¢ oOpa3laMu cepbl U €€ COeNMHEHUSMHU (BO3MOKHO HCIIOIH30BAHHE
BUJICOMATEPHANIOB); HAOJIOJEHHE TMporiecca OOyrJIMBaHUSA caxapa IOJA JIeUCTBHEM
KOHIIEHTPUPOBAHHOM  CEpPHOM  KHUCJOTBI, HM3YYEHUE  XUMHYECKHX  CBOWCTB
pa30aBICHHON CEPHOMN KUCIIOTHI, TPOBEICHIE KAa4eCTBEHHOM peakiny Ha CyIb(aT-uoH
Y HaOJIIO/IeHUE TIPU3HaKa €€ MPOTEeKAHUS, O3HAKOMIICHUE ¢ (PU3UMYECKUMU CBOMCTBAMH
azota, ¢ocdopa U UX coeIWHEHUN (BO3MOKHO HCIOIB30BAHUE BHIEOMATEPHAIIOB),
oOpasmamMu  a30THBIX W (QOCPOpPHBIX  YIOOPEHWH; TMOdydeHHue, CcoOupaHue,
pacro3HaBaHUE U M3YUYEHHE CBONCTB aMMHaKa; MPOBEJIECHNE KAYECTBEHHBIX PEaAKIU
HA WOH aMMOHHS H Qoc}ar-MOH ¥ U3YYCHHE TMPU3HAKOB WX IPOTCKAHHS,
B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOW a30THOM KHUCJIOTBI € MEIbpI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPHANIOB); U3yUYE€HUE MO KPHUCTAUIMYECKUX PEUIETOK
anmasa, rpaduTta, QyiaepeHa; 03HaKOMJICHHE C MPOLIECCOM aICOPOLIUU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIAEM M YCTPOWCTBOM MPOTHMBOTa3a; MOJy4YEHHUE,
coOupaHue, pacro3HaBaHUE U H3YYCHHE CBOWMCTB YIJIEKHCIOTO Ta3a; MpPOBEICHHE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT- U CHUIMKAT-HOHBI U WM3YYCHHE MPU3HAKOB UX
MPOTEKAHUs; O3HAKOMIICHUE C MPOIYKIHEH CUIMKATHON MPOMBIIIJICHHOCTH; PEIICHNE
AKCTICPUMEHTAIBHBIX 337124 10 TeMe «BaxHele HeMeTauIbl U KX COSTMHEHUS

Mertamisl u HUXCOCAUHCHUA

3.1

OO0mass xapakTepUCTHKa XUMUYECKUX JJIEMEHTOB — METaUIOB HAa OCHOBAaHHHM HX
nonoxkenus: B [lepuoanueckoit cucreme xumudeckux snemeHToB .M. Menaeneesa u
ctpoeHust atromMoB. CTpoeHHe MeTauioB. MeTauMdeckass CB3b U MeETajIndecKast
KPUCTAJUTHUECKasl PEIIETKA. DJICKTPOXUMUUYECKHUM Pl HAMIPSKECHUN METAJIIOB

3.2

Ouznueckue M XUMHUYECKHME CBOWCTBa MeTaiwioB. OOmue crocoObl MOTydeHHS
MmeTauioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (CTalb, YyryH, TIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B OBITY
Y IPOMBIIUIEHHOCTH

3.3

[[lenounsle MeTaipl: ToNoxkeHue B [lepuoandeckoil cucTeMe XUMHUYECKUX
snemenToB JI.MI. MenneneeBa; CTpoe€HHME HX aTOMOB; HaXOXAEHUE B MPHUPOJIE.
Ouznyeckue U XMUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus u Kamusi). OKCHIBI U
TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHrneneIouHbIXMETaNIOB U UXCOEIMHEHU N

3.4

[I{esrouHO3EMENBHBIE METAJUIBI MarHuil M KaJbLMW: IojokeHue B [lepmonnueckoit
cucremMe XuMuuyeckux diemeHtoB JI.M. MeHaeneeBa; CTpOEHHME HUX aTOMOB;
HaxoxzaeHue B npupone. dusnueckne U XMMUYECKUE CBOMCTBA MarHus U KaJbLus.
Baxueiiimume coenuHeHus Kaublusi (OKCHI, T'MIPOKCUA, coiu). JKECTKOCTBBOIBI U
crocoOble€yCTpaHeHUs




3.5

AmomuHuil: nonoxenue B llepuoamdeckoir cucreme XUMHUYECKHX 3jieMeHTOB J[.U.
MenneneeBa; cTpoeHUE aTOMa; HaXOXACHUE B Tpupoje. OPU3nyecKne U XUMHIECKUE
CBOICTBa amOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUAPOKCUIA ATTFOMUHUS

3.6

XKenezo: monoxxkenune B Ilepumommueckoil cucteme xumudeckux snemeHtoB J.U.
MemnzeneeBa; CTpoeHUE aToMa; HaXOoxkJaeHUEe B mpupoje. Ousnveckue U XUMHUECKHe
cBoicTBa xene3a. Oxcuasl, Tuaporcuasl U conu kenesza(ll) u xxenesa(lll), ux cocras,
CBOMCTBA U ITOJIy4EHUE

3.7

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMHh METaJuIOB M CIUIABOB, WX
(U3NYECKMMU CBOWCTBAMHM; WU3YyYCHHE PE3yJIbTATOB KOPPO3HU METAIOB (BO3MOXHO
UCTIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUSI OKCHIA KAJBIIHS
W HATPUS C BOJOW (BO3MOXKHO WCIIOJIb30BAaHHE BHCOMATEPUANIOB); HCCIICOBAHUE
CBOMCTB >KECTKOM BOJbI; IMpollecca TOPEeHUsl xKejle3a B KUCIopojae (BO3MOXKHO
WCIIOJIb30BaHNE BHIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEAKITHIA
Ha WOHBI (MarHus, KaJblus, antoMunus, 1uHka, sxenesa(ll) u sxenesa(lll), memu(ll);
HaOJIIOICHUE W OMHCAHHUE MPOIECCOB OKPAIMBAHMS TUIAMEHU MOHAMHU HATPHSI, KaJIHs
U Kaublusd  (BO3MOXKHO  WCIIOJIB30BAaHHWE  BHJICOMATEPUAJIOB);  HCCIICIOBAHHE
aM(OTEepHBIX CBONCTB THJIPOKCHIA ATIOMUHUS W THAPOKCUAA IIMHKA; pEIICHUE
9KCIIEPUMEHTANBHBIX 3a71a4 10 TeMe «BakHel e MeTaibl U UX COSAMHEHUS

4.1

XuMUS U OKpy’Karolascpeaa

HoBble Matepuasibl 1 TeXHOJIOTHH. BemiecTBa u MaTepuanbl B OBCEIHEBHOM JKU3HU
yenoBeKa. XUMHUS U 310pOBbe. be30oracHoe MCIoab30BaHUE BELIECTB U XUMUYECKUX
peakuuii B 6bITy. [lepBasimoMOIIBIPUXUMHUECKUXOKOTAX U OTPABICHUSIX

4.2

OCHOBBI IKOJIOTMYECKOM TI'PaMOTHOCTH. XMMHMYECKOE 3arpsi3HEHUE OKpPYXKAIOLIeH
cpensl ITJIK. Ponp xumum B peuieHuHM 53Kojiorndyeckux mpodnem. IIpuponnbie
UCTOYHUKU YIJIEBOAOPOAOB (yroib, MNPUPONHBIA Ta3, HEPTb), MNPOAYKTH UX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIJICHHOCTH

4.3

XUMUYECKUH OSKCIEPUMEHT: H3y4eHHe OO0pas3loB MaTepuaioB (CTEKJIO, CIUIABBI
METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




MPOBEPSIEMBIE HA OI'D IIO XUMUU TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHON
ITPOI'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHUS

KoanposepsieMmororpedoBanus

IIpoBepsieMble TpeOGOBaHusI K MPeIMEeTHBIM
pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 0011IeTr0
o0pa3oBanusi Ha ocHOBe PI'OC

[IpencraBnenue:

11

O T[03HAaBAaEMOCTU SIBJICHUH NpUPOJbI, IOHMMAHUE
O00BEKTHBHOM 3HAUMMOCTH OCHOB XMMHUYECKOW HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa
oOmieil  KynbTypbl U  MPAKTHUYECKOH  NIEATEIbHOCTH
YyelloBeKa B YCIOBHSIX COBPEMEHHOro  OOLIECTBa;
MIOHMMAaHUE MEeCTa XMMHUU CPEAM JPYIMX €CTECTBEHHBIX

HayK

1.2

O HayyHblX MeToJax II0O3HaHUA, B TOM YHCIIE
AOKCIEPUMEHTAIBHBIX M TEOPETUYECKUX  METOJax
WCCIICIOBAHUS  BEIIECTB M  M3YYEHHUS XUMHUYECKUX
peakuuii; yMeHHue UCTOIb30BaTh MOACIHU I OOBICHEHUS
CTPOEHUS AaTOMOB U MOJIEKYJI

1.3

o cdepax nmpohecCHOHATBLHOMN JASITEIPHOCTH, CBSI3aHHBIX C
XUMHEH U COBPCMCHHBIMH TCXHOJIOTHUAMHU, OCHOBAHHBIMU
Ha JOCTHXCHUAX XUMHUYECKOU HayKy, UYTO TIIO3BOJIUT
o0Oy4aroluMcsl paccMaTpuBaTh XUMUIO Kak cdepy cBoei
Oyaymiedi npodecCHOoHANBHON JESITEIbHOCTH W CHIENAaTh
OCO3HAHHBIM BHIOOP XMMHH KakK TPO(MIBHOTO TpeaMeTa
P TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIeT0 00pa30BaHUs

Bianenue cucrteMoll XHMMHYECKMX 3HAHMM W YMEHHUE
MPUMEHATh CUCTEMY XUMHUYECKMX 3HAaHMM, KOTOpas
BKJIIOYAET:

2.1

Ba)KHEHIIEe XUMUYECKHAE MOHATHSA . XUMHUIECKUN DJIEMEHT,
aToM, MOJIEKyJla, BEIIECTBO, IIPOCTOE M  CIOXKHOE
BEIIECTBO, OJHOPOJHAss W  HEOJHOPOAHAs  CMECh,
OTHOCUTEIIbHBIC aTOMHAsi W MOJIEKYJSIpHAs  MAaccChl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJb (CpemHss),
XUMHYCCKadA pCakiuAa, peakKkuuu COCAUHCHUA, PCAKIHNU
pa3loKeHus, peakUuH 3aMelleHHs, peakuuu oOMeHa,
TEIJIOBOM A(eKT peakuuu, 3K30- M IHIOTEPMHUYECCKHE
pEaKIyu, pPacTBOP, MacCOBAs OJSI XUMHUECKOTO JIIEMEHTA
B COCJMHEHWH, MaccoBas JIOJNs H  MPOICHTHAs




KOHIIEHTpalusi BEIIecTBa B pacTBOpe, AJIpO aTroma,
AJICKTPOHHBIA CJIOW aTroma, aTOMHas OpOWTalb, pPaaUycC
aToMa, BAJICHTHOCTBb, CTCIICHbL OKHUCJICHHA, XHMHNUYCCKasa
CBA3b, AJEKTPOOTPULIATEIBHOCTD, NOJIAPHAsL U HETOJISIPHAS
KOBaJICHTHAsI CBSI3b, HOHHAS CBsI3b, METAJUIMUECKasl CBSI3b,
KpUCTaJIJIH4ecKas peméTka (aTomHas, HWOHHA,
MeTalsIn4yecKasi, MOJEKyJIspHasl), WOH, KaTHOH, AaHHOH,
NEKTPOJIUT U HEINEKTPOJIUT,  DJIEKTPOJINTUYECKAsS
JTUCCOLMAIUS, PEAKIIMH HOHHOTO OOMEHA, OKHCIUTEIBHO-
BOCCTaHOBUTEJIHHBIE peakuuu, OKHUCIIUTEIh u
BOCCTAHOBUTENIb,  OKHCIEHHE W  BOCCTaHOBIICHUE,
ANEKTPOJIN3, XUMHUECKOE paBHOBEcUE, OOpaTHUMble U
HeoOpaTUMBIE PEAKINH, CKOPOCTh XMMHUYECKON peaKiuu,
katanuzatop, [TJIK, koppo3ust MeTaioB, CIIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUU: 3aKOH COXpPaHCHUS
Maccel, nepuoguyeckuil 3akon J[.1. MenpaeneeBa, 3aKoH
MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo

2.3

TEOPUM XHWMHH: ATOMHO-MOJIEKYJSIpHAsh TEOpPHUs, TEOPHs
AIIEKTPOJIUTUICCKON UCCOIHAITIT

Brnanenne  ocHOBaMHM ~— XMMHYECKOHW  T'PaMOTHOCTH,
BKJIFOYAIOIICH:

3.1

yMEHHUE MPaBUIbHO UCIIOJIb30BaTh U3YUYCHHbIE BEIIECTBA U
Marepuanbl (B TOM 4HCIE MHUHEpalbHbIE YHOOpeHus,
METaJUTBl ¥ CIUTIAaBBI, TPOYKTHI MepepaboTKH MPUPOIHBIX
HCTOYHHUKOB YIJIEBOJOPOAOB (YT, NPHUPOAHOTO Trasa,
He(dTH) B OBITY, CEIbCKOM XO3HCTBE, HA MPOU3BOACTBE U
NOHUMaHHE 3HAYEHUs >KUPOB, OENKOB, YIJIEBOJOB IS
OpraHM3Ma 4YelOoBeKa; yMEHHE IMPOTHO3MPOBATH BIIUSHHE
BEIIECTB M XUMHUYECKUX MPOIIECCOB Ha OPTaHN3M YeIIOBEKa

1 OKPY>KaIOILYIO IIPUPOJHYIO Cpeny

3.2

YMEHHE UHTEIPUPOBATh XUMUUYECKUE 3HAHUS CO 3HAHUSIMHU
APYrux y4eOHBIX MPeIMETOB

3.3

HaJIMYME OmbITa PabOThl C Pa3IMYHBIMHM HCTOYHUKAMU
uH(pOpMallUU 10 XUMHM (Hay4dHas U Hay4HO-TIOMYJIIpHas
JUTEpaTypa, CJIOBapH, CIPABOUYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIGHUBAaTh HWH(POpMAIHIO O
BEIIECTBAX, WX MPEBPAlICHUSIX H  MPAKTUIECKOM
IIPUMEHEHUH U YMEHUE HCIOJIb30BaTh €€ I PELICHUS
y4eOHO-103HaBaTENbHbIX 3a/1a4

Bnagenne  ocHOBaMM — NOHATUHHOrO  ammapara |
CHUMBOJIMYECKOTO SI3bIKa XUMHHM JJIS1 COCTABICHUS (HOpMYII
HEOPraHMYECKHX BEILIECTB, YypPaBHEHUN XMMHYECKUX
peaximii; ocHoBaMu xummudeckoir HomeHkmatypsl (IUPAC




Y TPUBUATILHOMN )

VYMmenue OOBSCHATHL CBS3h IIOJIOKEHHS DJIEMEHTA B
[Tepuoanueckoit CUCTEME c YUCIIOBBIMHU
XapaKTepUCTHUKAMU  CTPOCHHUS  aTOMOB  XHMHUYECKUX
ANIEMEHTOB (CocTaB M 3apsn  sApa, oOlee Yucio
AJIEKTPOHOB), pacnpeieeHueM AJIEKTPOHOB 1o
JDHEPreTUYECKUM  YpPOBHSAM  aTOMOB  IIE€PBBIX  TPEX
Nepruoao0B, KaJiusd U KaJIbIUA

[IpencraBinenue o NepUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JJIEMEHTOB (pamgnyc aToMma,
ANEKTPOOTPHUIATENLHOCTD), IPOCTHIX U CIOMKHBIX BELIECTB
OT MOJIOXEHUs 31eMeHTOB B [lepuoanueckoii cucreme (B
MajblX I€pUOJax M  TJVIABHBIX  NOArpynmax) u
3JIEKTPOHHOI'O0 CTPOCHUS aTOMa

YMeHueknaccupuuupoBaTh:

7.1

XUMHNYCCKHUCIIICMCHTHI

7.2

HCOPraHNYCCKHUCBCIICCTBA

7.3

XUMHNYCCKUECPECAKIINU

YMeHHeonpeaenrTs:

8.1

BaJICHTHOCTb n CTCIICHb OKHCJICHHUA XHUMHUYCCKUX
9JICMCHTOB, 3apsad HOHA

8.2

BUJI XHMHYECKOW CBSI3M U THUI KPUCTAUINYECKON
CTPYKTYPBI B COEIUHEHUSIX

8.3

XapakTep cpelbl B BOJHBIX PAaCTBOpPax BEIIECTB (KUCIOT,
OCHOBaHUM)

8.4

OKHCIIHNTCIb 1 BOCCTAHOBUTCIIb

YMeHue XapakTepu3oBaTh (PH3UUYECKHE M XUMHUYCCKHE
CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOA, Tpadwur,
anMmas, KpeMHHUH, a3oT, ¢ocdop, cepa, XJIop, HATPHI,
KaJIiA, MarHui, KaJdblUi, A TFOMUHHAM, KEIE30)

9.2

CJIO’KHBIX BEILECTB, B TOM YHUCIIE UX BOJHBIX PACTBOPOB
(Boma, aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJI, OKCUIBI U
ruapokcuapl MetawioB |-IIA rpynn, amomuHus, mMeau
(1), mmuuka, xeneza (11 u 1), okcuner yraepona (Il u 1V),
kpemuust (1V), azora u pocdopa (Il u V), cepsr (IV u VI),
CepHHUCTasA, CepHas, a30THCTasi, a30THas, ¢ochopHas,
yroJbHasi, KPEMHUEBAsI KUCJIOTA M UX COJIN)

9.3

MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUS, MPUMEHECHHUE
BEIIECTB B 3aBUCMMOCTH OT MX CBOWMCTB, BO3MOKHOCTb




MPOTEKAaHUs XHWMUYECKUX TPEBpallleHUHd B Pa3IUYHBIX
YCIIOBUSX

10

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHHUS
peakiuii, B TOM YUCIIE!

10.1

peaKIMHMOHHOr000OMEHA

10.2

OKI/IC.]'H/ITeJ'IBHO-BOCCTaHOBI/ITCJ'H)HI)IXpeaKIII/Iﬁ

10.3

WUTFOCTPUPYIOIUX XUMUYECKHE CBOMCTBA W3YYEHHBIX
KJIaCCOB (TPyII) HEOPraHUYECKUX BEILECTB

10.4

MOATBCPKAAIOINX TC€HCTHYCCKYIO B3aMMOCBA3b MCEXKIY
HHUMU

11

Y MEHUEBBIYUCIATD (TIPOBOUTHPACUETHI):

111

OTHOCHUTCJIIBHYKO MOJICKYJIIAPHYHO W MOJIAPHYHO MacCChl
BCIICCTB, MACCOBYIO JOJIIO XHUMHYCCKOro JJICMCHTa B
COCAMHCHUU

11.2

MaCCOBYIO IOJIFO BECIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCy, 00BEM Ta30B

114

[0 YpaBHEHUSM XHMHUYECKHX pEaKkuuid U HaxOJuTh
KOJIMYECTBO BEUIECTBa, 00BEM M MacCy pEareHTOB WIIU
IIPOJYKTOB PEAKIUU

12

Bnanenue (3HaHMEOCHOB):

12.1

OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS (HAOIIOCHUE,
U3MEpEHUE,  JKCICPUMEHT,  MOJICIMPOBAHKE)  IPHU
W3YYCHUU BEIIECTB M XHMHUYECKUX SIBICHUH; YyMEHHE
copMyIIHpOBaTh MPOOJIEMY W TIPEHJIOKUTh MyTH €&
pelIeHus

12.2

O0e3zomacHOl pabOTBI € XMMHYECKUMHU BEIECTBAMH,
XUMHYECKOH TIOCYI0l 1 T1abopaToOpHBIM 000pyI0BaHUEM

12.3

mpaBwiiaMd 0€30MacHOro OOpalleHus C BEIIeCTBaMH,
WCTOJIb3YEMbIMU B TIOBCEJHEBHOW KW3HU, NpaBUIIAMHU
MOBEJEHNUs B  IEIIX  COEpeKeHHs]  370pOBbS |
OKpY>Kalolllel TPUPOJHOW Cpeabl; MOHUMAHUE Bpeaa
(omacHOCTH) BO3ACHCTBUSL HA  KUBBIE  OPraHU3MbI
OTpEeACNEHHBIX BEIIECTB, CIOCOOOB YMEHBIIEHUS W
MPEIOTBPAILCHHS UX BPEIHOTO BO3AEHCTBUS

13

Hannume MPAKTUYCCKHUX HABLIKOB IIJIAHUPOBAHUA U
OCYHICCTBJIICHUA CJICAYHOIIUX XUMHUYCCKUX
OKCIICPUMCHTOB!

13.1

U3ydyeHHe M omnucaHue (U3NYECKUX CBOMCTB BEILECTB;
O3HAKOMJIEHHE C  (QU3WYECKUMH UM  XUMHYECKHUMH
SBJICHUSIMU;  ONBITHI, WUIIOCTPUPYIOIIME  MPU3HAKU
IIPOTEKAHNS XUMUUYECKHUX PEaKIi




13.2

M3Y4YEeHHUECIIOCO00Bpa3aeIeHUsICMece

13.3

MOJIyUEHUE KHUCIIOpOJa M M3YYEHHE €ro CBOICTB;
[IOJIyYUEHUE BOAOPOJAa U HU3YYEHHME €ro CBOICTB;
MOJIyYEeHUE YTIEKUCTIOTO Ta3a M M3y4yeHUE €ro CBOWCTB;
MOJIy4YeHUE aMMHaKa U U3y4yeHHe ero CBONCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOIO BELIECTBA

13.5

MPUMEHEHUE HHAMKATOPOB (JJAKMyCa, METHJIOpAHXKa U
denondranenna) g ONpeNeNeHUs XapaKTepa cpeibl B
pacTBOpaxX KUCJIOT U MIEJIOYEH

13.6

UCCJIEIOBAaHUE U ONMCAHUE CBONCTB HEOPIaHUYECKUX
BELIECTB Pa3JINYHBIX KJIACCOB; N3YYEHUE B3aMMOJIECHCTBUS
KHCIIOT c MeTallJlaMH, OKCHJIaMU METaJJIOB,
pacTBOPUMBIMH U HEPACTBOPMMBIMH  OCHOBaHUSIMH,
COJISIMU;  TIOJy4eHHE  HEpacTBOPHUMBIX  OCHOBAHMIA;
BBITECHEHHE OJJHOTO MeTajjia IpYrMM U3 pacTBOpa COJIU;
ucClieIoBaHNE  aM(OTEpHBIX  CBOHCTB  TMIPOKCHIOB
QIFOMUHMSI U IUHKA

13.7

13.8

pEellIEHHEe  AKCIEPUMEHTAJbHBIX  3aJa4 10  TeMaM:
«OCHOBHBIE KJIACCHl HEOPTaHMYECKUX COCIMHECHHIN;
«INEeKTpoIUTHYECKast  aucconmanus»;  «Baxueiiue
HEMETAJUIbl U UX COCAMHEHUs; «BakHeiue MeTamibl 1
UX COCIUHEHUS

XAMUYECKHE DKCIIEPUMEHTHI, WUTIOCTPUPYIOLLIUE
MpU3HAKA TPOTEKAHUS peaknuid HOHHOTO OOMEHa,
KAaueCTBEHHbIC PEaKIMU Ha MPHUCYTCTBYIOIIHME B BOIHBIX
pacTBOpax HWOHBL XJIOPUA-, OPOMHI-, HOIUI-, Cyibdar-,
dbocdar-, kapOoHAT-, CHIIMKAT-aHUOHBI, TUIPOKCUI-HOHBI,
KaTUOHbI aMMOHU, Marduvs, KaJbliud, aJJlIOMHUHUSA, KCIIC3a
(2+) u xenes3a (3+), meau (2+), HuHKA

14

VMenue:

141

MPEACTABIATh  PE3YJAbTAaThl AKCIIEpUMEHTa B  (dopme
BBIBOJIOB, JIOKQ3aTEIbCTB, rpa)UKOB U TAOJIHI] U BHISBIATH
SMIIUPUYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHABIIMBaTh CBS3U MEXAY pealbHO HaOII01aeMbIMU
XUMHUYECKUMU SBICHUAMU u nporeccamu,
MPOUCXOJAIIMMH B MaKpo- U MHUKPOMHpE, OOBSICHATH
MIPUYMHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kon IIpoBepsieMbliid1eMEeHTCOAE PKAHMS
1 [TepBoHAYATbHBIEXUMUYECKUESTIOHSI THS
1.1 UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 31eMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocTble U ClOXKHBIE BEIIECTBA.
13 Xumuueckass  Gopmyna.  BalleHTHOCTH  aTOMOB ~ XMMHYECKHX  JJIEMEHTOB.
' CTeneHbOKUCIEHHs
3aKoOH TMOCTOSHCTBAa cocTaBa  BemiecTB. (OTHOCUTENbHAass aTOMHAs — Macca.
1.4 OtHOocuTeNnbHAsT MOJEKYJIsSIpHas Macca. MaccoBasi J0Ji1 XUMHYECKOrO 3JEMEHTa B
COEIMHEHUU
15 KommuectBo BemectBa. Monbs. Momnsipaast Macca. MonspHblii  00bEM  Tra3oB.
' B3anMocBsI3b KOJIU4eCTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3znyeckue M XHUMHUYECKHE SBICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKHU.
' 3aKOHCOXPaHECHUSIMACCHIBEIIECTB. XUMUYECKUEYPABHEHHUS
5 [lepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHX 3iemeHToB [.I.
MenneneeBa. CTpoeHHEaTOMOB
[lepuonnueckuii 3akoH. Ilepmommueckas cucreMa XUMUYECKUX 3yemeHToB J[.U.
2.1 MenaeneeBa. llepuoasl u rpynmnbl. PU3MYECKUH CMBICT MOPSAKOBOIO HOMeEpA,
HOMEPOB MEPHUOJIa U TPYIIIBI AIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3otombl. Dnektponbl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI0UEK aTOMOB MEPBbIX 20 XUMHUECKHUX 31eMeHTOB [lepuoandeckoit
cuctemsl /.M. MeHnneneeBa
3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB XUMHUYECKHX JJEMEHTOB TMEPBBIX TPEX
53 MEepUONIOB,  Kaius, Kaublus (paguyca aTOMOB, JJIEKTPOOTPUILIATEILHOCTH,
' METAUTHYECKUX U HEMETaJUIMYECKUX CBOMCTB) U MX COCAUHEHHI B COOTBETCTBHH C
MOJIOKEHUEM 3J1eMEHTOB B Ileproanyeckoil cucteMe u CTPOCHHEM UX aTOMOB
3 CrtpoeHueBeniecTra
Xumuueckass  cBsi3b.  KoBasieHTHast — (MOJsipHAass M HEMOJISIpHAsl)  CBA3b.
3.1 DIIEKTPOOTPULIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. HNonnas CBSI3b.
MerannnueckascBs3b
3.9 Tunsl KpUCTAIIMYECKUX PEIIETOK (aTOMHAs, MOHHAsI, METaJUIMYeCKasi), 3aBUCUMOCTh
' CBOMCTB BEILIECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOMN CBSA3H
4 Baxueiiiine npeacTaBuUTENM HEOPraHMYECKMX BemlecTB. Hemeramnsl u  ux
coeIMHEeHUs. MeTallibl U UXCOETUHEHUS
Knaccupukanmmss w  HOMEHKIATypa HEOPTraHWMYECKHMX COCAWHEHUH: OKCHIOB
41 (conmeoOpa3yrolue: OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHBIE) W HECOJICOOpa3YIOIIHCE;

OCHOBaHUH (1IEI0YM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOIEpKAIINE




1 6ECKUCIOPOAHbBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

dOu3nyueckue U XUMHYSCKHE CBOMCTBA MPOCThIX BEIICCTB-HCMETAJIJIOB: BOAOpPOAA,

4.2 XJIOpa, KUCIIOPO/1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
duznveckue U XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAIJIOB: JTUTHS, HATPHS,
4.3 Kanus, MarHus u KaJIbIus, ATFOMHUHUS, xKeresa.
DNEeKTPOXUMHUUECKUUPSA THATIPSKEHUMMETAIIOB
44 OU3NYECKUE W XHUMHYECKHE CBOMCTBA BOJOPOJHBIX COEIUHECHUN HEMETAIIOB:
' XJIOPOBOJIOPOJIA, CEPOBOOPOAA, AMMHAKa
dusnueckre ¥ XUMUYECKHE CBOMCTBA OKCHI0B HemeTaioB: cepol (1V, V1), azota(ll,
4.5 Vv, V), dochopa(lll, V), yraepoaa(ll, V), kpemuusi(1V).
[TonmyyeHneokcru10BHEMETAIIIOB
46 Xumuyeckue cBoicTBa okcuaoB: MeTamioB |A—IIIA rpynn, nunka, memu(ll) u
' xenesa(ll, 11). [TonyyeHHEOKCHIOBMETAIIOB
XWMHYECKHUE CBOMCTBA OCHOBAaHWUH H aM(OTEpPHBIX THUIPOKCHAOB (HA MpuUMepe
4.7 TUIPOKCHJIOB ATIOMHWHMUS, JKeJesa, [IUHKA). [TonydyenneocHoBaHU I u
aM(pOTEPHBIXTUIPOKCHIIOB
OO0mue XUMHYECKHE CBONCTBA KHCJIOT: XJOPOBOJOPOJHOM, CEpOBOJOPOIHOM,
48 CEepPHUCTOM, CepHOM, a30THOW, GochopHON, KpeMHUEBOH, yrojdpHOH. OcoObie
' XUMHUYECKHE CBOWMCTBA KOHLICHTPUPOBAHHOM CEpHOM M a30THOM KucioT. Ilomydenue
KHUCJIOT
4.9 OO6mume xuMUYecKre CBOMCTBa cpenHux coneil. [lomyuenueconeit
410 [Tomydyenue, coOupanmwe, pacrmo3HaBaHWE BOJOPOJA, KHCIOPOJa, aMMHMaKa,
YIIICKUCIIOTO Ta3a B Ja00opaToOpuH
411 [lonyyenue ammmuaka, CEpHOM M A30THOM KHUCIOT B  MPOMBIILJIEHHOCTH.
' OO0111ecoCOObIIOTYYeHUSIMETAIIIOB
4,12 I'eneTnveckas cBsI3b MKy KJIacCaMU HEOPTaHUIECKUX COCTMHCHHM
5 XUMUYECKUEPEAKIIUN
Knaccudukanyus XUMUYECKMX pPEaKIUil MO pa3juYHbIM MpPU3HAKAM: [0 YHUCITY U
5.1 COCTaBY Y4acTBYIOIIUX B PEaKIUU BEIIECTB, O TETNIOBOMY 3(PQeKTy, 0 U3MEHEHHUIO
CTETNIEHEeH OKUCICHHS XUMHUUECKHUX 3JIEMEHTOB
59 TennoBoit >PdekT XuMHUUeCKoW peakiuh, TEPMOXHUMHYECKHE YpaBHEHHS. DK30- U
' SHIO0TEPMHUUYECKHUE peakuu. TepMOXUMUYECKUEe YPaBHEHUS
OKHCAUTENFHOBOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENIN UM BOCCTAHOBHUTEIH.
5.3 [IpoueccriokucaeHus u BOCCTaHOBJICHUSI.
DneKTPOHHBIN0ATaHCOKUCIUTENIbHOBOCCTAHOBUTEIbHONPEAKIINU
5.4 Teopust snexkTpoauTUYECKON auccouuanuu. KaTHOHBI, aHUOHBI. DIEKTPOJIUTHI U
' HEeANEeKTPoNUThl. CUITbHBIC U clla0ble ANEeKTPOIUThL. CTeneHbANCCOIIUAIIUN
55 Peakiuu nonHoro oomMeHa. YcioBusl MPOTEKaHUs peakluii HOHHOTO 0OMEeHa, MOJIHbIE
' Y COKpaIEHHbIE MOHHBIC YPaBHEHUS PEaKIUi
6 XuMHs ¥ OKpyXkarolascpesa
6.1 BemectBa u Marepwansl B TOBCEIHEBHOW JKM3HHM 4eloBeKka. be3omacHoe




HUCIIOJIB30BaHHUEC BCIICCTB H XHMHYCCKHUX peaKquI B J'Ia60paT0pI/II/I nu 6BITy.
HepBaﬂHOMOH_[BHpI/IXI/IMI/ILIeCKI/IXO}KOFaX H OTPaBJICHHUAX

XUMHUECKOE 3arpsi3HEHHE OKpPYXKarollel cpeabl (KUCIOTHBIE MOXKIU, 3arpsi3HEHHE
MOYBBI, BO3AyXa U BOAOEMOB), cmocoObl ero mnpenoTBpameHus IlpenenpHas

62 nomyctumast konneHTpaius Bemects (I1J1K). Pors xuMuu B pemeHnn SK0JIOrun4eCcKux
npobineM. YcuneHne napHUKOBOTO 3P heKTa, pa3pylieHne 030HOBOTO CIIOS
[lpumenenue cepsl, a3ora, Gochopa, yriaepoaa, KpEMHUS U UX COSAUHEHHH B OBITY,
MEJMIIMHE, TPOMBIIIJICHHOCTH M CEJIBbCKOM Xo3siicTBe. [IprMeHeHHe MeTauioB U

6.3 CIUIaBOB (CTajb, YYr'yH, AIOPATIOMUHUN, OpOH3a) B OBITY M NPOMBIIIIEHHOCTH HX
coenuHeHni. [loHsATHE O KOPPO3MHM METaUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOPpO3HH

6.4 [IpupoaHble UCTOUHUKHU YIIIEBOAOPOAOB (Yroyb, MPUPOJHBIN Ta3, HEPTH), MPOIYKTHI
ux nepepaboTku (6eH3MH), UX POJIb B OBITY M IPOMBIIIEHHOCTH
[lepBoHauaibHbIE TOHATHUS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCTUHCHHUSIX

6.5 yriaepona (MeTaH, 3TaH, ITWJICH, alleTUIICH, STaHOJ], TJIMIEPUH, YKCYCHasl KHCIIOTA).

' [lonsiTHe 0 OMOIIOTMYECKH BaXXHBIX BEIIECTBAaX: JKUPax, Oelkax, yriaeBojax — M UX
POJIH B ’KM3HU YEJIOBEKA
7 Pacuérsr:

7.1 opopMyIaMXUMHYECKUXCOETUHEHUI

7.2 Macchl (MaccoBOi) J10JIM PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE

7.3 MOXUMUYECKUMYPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumusi: 8- kiacc: yriyOJieHHbIN YpoBeHb: yueOHUK; 1-e nuznanue ["abpuensn
0.C., OctpoymoB N.T"., CnagkoB C.A. AkimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocsewienue»

» Xumus: 9-ii kiacc: yriyOJeHHbIN ypoBeHb: yueOHUK; 1-e n3nanue ["abpuensn
0.C., OctpoymoB N.T"., Cnagkos C.A. AkimoHepHoe o01iecTBo «31aTebcTBO

«HpOCBGHIGHI/IC»

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






