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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO oOmIero oOpa3zoBaHus (yriyOJE€HHBIM
YPOBEHb) COCTaBJIEHAa Ha OCHOBE TPeOOBaHMI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl OCHOBHOI'O 00111ero 00pa30oBaHus, IPECTaBIECHHbIX
B ®I'OC 00O, ¢ yuerom denepanbHOi pabodeil mporpaMMbl BOCITUTaHUS.

[Iporpamma mo XuMHM pa3padoTaHa C ILEJIbI0 OKAa3aHUsS METOIUYECKOU
MOMOIIIM YUYUTEIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

[IporpamMMa mo xumuM Aa€T NpEACTABIEHUE O LENsIX, OOLIEel cTpareruu
oOy4deHHusi, BOCIHUTAHUS U Pa3BUTHS OOYyYarOIIMXCA CpPEICTBAMU Y4YEOHOIO
peaMeTa, onpeaesseT 00s13aTeIbHOe NPEIMETHOE COJIEp)KaHUE, €r0 CTPYKTYPY IO
pazgenamM M Te€MaM, pacOpeleleHue Mo  KiaccaM, PEKOMEHAYEMYIO
[OCJIEOBATENBHOCTh ~ M3YYEHUST XHMMHM C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTe oOyuwaromuxcs. B mnporpamMme 1Mo XUMHHM — YYUTHIBAKOTCS
BO3MOXHOCTH Yy4e€OHOro MpeAMeTa B peaju3alud TpeOOBaHUU K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(OopMUPOBaHWM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHON  J1€ATEIbHOCTH
00yyaroerocsi 1o OCBOCHUIO y4eOHOT0 COAepKaHMsL.

N3ydyenne xumMuum Ha  YpOBHE OCHOBHOrO  oO0miero o0pa3oBaHMs
OPUEHTUPOBAHO Ha OOIIEKYIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHYECKUX OPHUEHTHUPOB, PAa3BUTHS MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEpECOB OOy4YaroIUXCs, Ha NPOAOKEHHE OOydeHHMsI Ha YpPOBHE CpPEIHEro
ob1iero oOpa3oBaHus.

3HaHMEe XHMHH CIIYXKUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpeACcTaBICHUN O MaTEPUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
POJIb UrpatoT GopMUPYEMbIE XUMUEH MPEACTABICHUS O MPEBPALICHUSIX SHEPTUU U
BEIIECTB B NPUPOJE, O MyTAX pEUIeHHs TII00aNbHBIX MPOOJIEM YCTONYHMBOIO
pPa3BUTHUS YEJIOBEYECTBA — CBHIPbEBOW, HSHEPreTUYECKOM, MPOIOBOJIbCTBEHHOM
npo0seM, MpoodIEMbI SKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenne xumunn:

CHOCOOCTBYeT  peaju3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
(GopMupoBaHUs  KyJIbTYphl  JMYHOCTM  OOyd4aromuxcs, HUX oOmed u
(GyHKUIHOHATBHOM IPAaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBaHME MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEHN
oOydarolmuxcsi, HaBBIKOB WX CaMOCTOSITENIbHOM Y4eOHON  JAesITeTbHOCTH,
HKCHEPUMEHTAIbHBIX W HCCIENI0BATENbCKUX YMEHUN, HEOOXOIHMMBIX Kak B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;



3HAKOMHUT CO CHEU(UKON HAy4YHOrO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
NPEICTaBICHUN O €UHCTBE MPUPOABI U YEJIOBEKA, SIBJSETCS KIIOYEBBIM 3TAroM B
GbopMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTU O00YYarOITUXCS;

CrocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAYYHBIM 3HAHUSM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
o0pa3oBaHUE O0yJArOITUXCSI.

JlanHbple HampaBiieHUs B OOYyYEHMHM XHMHHM OOECIEYHMBAIOTCS CHEHU(PUKON
COJICp’KaHUsl TpeAMETa, KOTOPBIM SBIsSETCS MEAaroruyecku aJaanTUPOBAHHBIM
OTPAXKEHUEM OMPEACIICHHOTO 3Tana Pa3BUTUSI XUMUH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEro o0pa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHME OOYYaIOIIMMHUCS CUCTEMbl IEPBOHAYAIBHBIX MOHSATUNH XHUMHUH, OCHOB
HEOPraHMYECKOM XMMHUHU, OCHOBOIIOJAraloluX MpPeACTaBICHUNA OOIIe XUMUU U
OTJICTTLHBIX 3HAYUMBIX TIOHATHA OPTaHUYECKOW XUMUH.

CtpykTypa cojepKaHus MPOTPAMMBbI MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja Kk €€ mzyudeHuto. ColiepaHU€ CKIIAJbIBAETCS U3 CUCTEMBbI
MOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHSATUN O XUMUYECKON
peakiuu. O0e 3TU CUCTEMBl OPraHM30BaHbl IO MPUHIMIY MOCIEI0BATEIBHOTO
pa3BUTHUA 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

ATOMHO-MOJICKYJISPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHAa XUMMUH;

YYCHHSI O CTPOCHHUH aTOMa U XUMHUYCCKOU CBSI3H;

peACTaBICHUM 00 NEKTPOJIUTUUECKON JUCCOIMALIMK BEIIECTB B paCTBOPAX;

0 XUMHUYECKOW KHHETHKE U TEPMOTUHAMUKE.

B ocHOBY TeopeTHYecKuX 3HAHMA TOJIOKEHBI SMIMPUYECKH TOTyYCHHbBIS
dakTtbl. TeopeTnyeckre 3HAHUS Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyromMy W OO€CIeUYMBaAIOT OOYYalOIIMMCI BO3MOXKHOCTh OOBICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0JACTU MPAKTHUUECKOTO MPUMEHEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue coiepkaHus MOPOrpaMMbl [0  XUMHUU  MPOUCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHUW M3 paHee U3YYEHHBIX YYEOHBIX MPEIMETOB:
OKpYy>Xarolmui Mup, Ouonorusi, pusnka, mareMmaruka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma OCHOBHOTO O00IIET0 00pa3oBaHUSl MO XWUMUU (YTIIyOJEHHBINA
YpOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTAJILHOIO XapakTepa
oOpazoBaHusi, crnenuPuku ydeOHOro mpeaMeTa MU OOeCleUYeHHEe YCIEUIHOIo
oOyueHUsI Ha CleAyIIleM YpoBHE oOpa3oBaHus. B mnporpamme mo Xumuu
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAMPABICHHOCTh OOYYCHHS XHMHH,
mubdepennpanuss  o0ydeHHs,  BKJIIOYAIOmAs  MPOPWIbHYIO  MOJATOTOBKY



oOydJaronuxcsi M TMOCIEAYIOIIEe CaMOONpenesieHne B BbIOOpE HaIpaBlICHUS
00yueHus B IpoPuIbHBIX Kaccax.

VYriyO6néHHoe W3yyeHHME XUMHUU  CIOCOOCTBYET — peanu3aluuy  3ajad
po¢heCCUOHATFHON OPUEHTAIIMU M HAMIPABJICHO Ha MPEJOCTaBICHIE BO3MOXKHOCTH
KOKIOMY OOydYaromeMycsi MPOSBUTh CBOM HMHTEIUIEKTYalbHBIE M TBOPYECKHE
CIOCOOHOCTH TpPH H3YYEHHUHU Y4yeOHOro TmpeameTa, HeoOXoaumble s
IPOJIOHKEHUS 00pa30BaHUs U JaIbHEHIIIEH TPYIOBOU NEATEIIBHOCTH.

[Iporpamma 1o xumuu (yriyOJ€HHBIA YpOBEHb) NpeJHAa3HAUeHa s
UCIIOIb30BaHUsl B 00pa30BaTENbHBIX OPraHU3ALMAX, PEATU3YIOLIUX MTPOrpaMMBbl
muddepeniupoBaHHoro (yriayoaéHHOro, MpoQUIBLHOTO) H3YYCHHUS OTIACIbHBIX
y4eOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IEr0 00pa30BaHUsl.

OO6pazoBaTenbHble (PYHKIUUA XUMUU, U3ydyaeMOM Ha YIiIyOJI€HHOM YpOBHE,
peanu3yroTcs B npouecce GopMUPOBaHUS 3HAHUN OCHOB XMUMHUYECKOW HAYKU KakK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHHUSA, OOJACTH MPAKTHUECKOU ACSITEIHHOCTU
YeJioBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3ajada y4eOHOTo
IpeIMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUMN — BaXKHEHIIINX
(akTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX 00001IeHUI
MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKH, B MNPUOOIIEHHUH K HAYYHBIM
METOJaM T[O3HAaHUS TP H3YUYCHHM BEIIECTB U XUMHUYECKHX PpEaAKIUU,
dbopMHUpPOBAHUY U PA3BUTUHU MO3HABATEIBHBIX YMEHUNU U CIIOCOOOB JI€ATEILHOCTH
U UX TOPUMEHEHHH B Yy4eOHO-IO3HABATEIbHOW U Y4YEOHO-HCCIIEIOBATEIHCKON
NEeSATENbHOCTH, OCBOCHMHM NpaBWJl 0O€30MaCHOr0 OOpallleHusT C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[enu n3yyeHus: XUMUU OTPAKAIOT HATIPABJICHHOCTh O0YUYEHHUS HAa pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, GOPMHUPOBAHKE €€ UHTEIIEKTa U O0IIEH KYJIbTYpBhI.

N3yueHnne XMMUU HAIPABJICHO HA JOCTUYKEHUE CIEAYIOIIUX 1IEJICH:

dbopMupoBaHWE UHTEUIEKTyaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

dbopMHUpOBaHHWE  CHUCTEMBbl XMMHYECKHMX 3HAHUM  Kak  KOMIIOHEHTa
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHUPA, KaK OCHOBBI JJIsl IOHUMAaHUsl XUMHUYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOLIEr0 MUPa, OCBOCHUE SI3bIKA HAYKH;

NpUOOIICHHE OOYyYaroIUXCsl K CaMOCTOSITEILHOM II03HABATCIBHON W
UCCIIEOBATENIbCKON  NIEITENBbHOCTH, K  HAy4YHbIM  METOJaM  [O3HAaHUA,
dbopMupoBaHUe MOTUBAIIUU U PA3BUTHUE CIIOCOOHOCTEN K U3YUCHUIO XUMUMU;

dbopmupoBaHue 001  (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUU OOBSCHITH W OICHUBATH SBICHUS
OKpY>KaloILlEr0o MUpa, UCIHOJIb3ysl 3HAHUS M OMbIT, MOJYyYECHHBbIE MPHU H3YYECHUU



XUMHM, TPUMEHATh UX TPU PEUIEHUMH MpoOJieM B MOBCEIHEBHOM JKHU3HM U
TPYAOBOH AEATEIbHOCTH;

pa3BuTHE Yy oOOydYarouuxcsi HHTEpeca K M3YyYEeHHIO XUMHUU U chepam
JESTeIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBAalIMA K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOILETO MPO(UIIS U HANIPABICHHOCTH JajibHeHIIero o0y4eHus;

OCO3HaHUE LIEHHOCTH XMMMYECKUX 3HAHUU B KU3HU UYE€JIOBEKa, NOBBIIICHHUE
YPOBHSI JKOJOTHYECKOW KYyIbTypbl, HENpPUATHE NCUCTBUH, MPUHOCAIINX Bpen
OKPYXaIoUIEH Cpelie U 3I0POBbIO JIOACH;

npuobpeTeHne 00yJaroIIMMHUCS OTbITa CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIHI), HEOOXOAMUMBIX JUIsl pa3IUYHBIX BUJIOB I€ATEIBHOCTH.

Ha yrny6nénHnoe nzydyenue yueOHOro npeamera « XUMHsD» OTBOIUTCS 1o 136
yacoB B 8 1 9 knaccax (4 yaca B HeJiento), Bcero 272 yaca 3a JiBa roja 00yyeHusl.



COJEPXAHUME OBYUYEHUA
8 KUIACC

IlepBoHayaibHbIEe XUMUYECKHE IOHATHS

Xumusi — BaxkHas 00JacTh €CTECTBO3HAHUSI M MPAKTUYECKON NESITEIHbHOCTH
yenoBeka. I[Ipeamer xumuu. Posib xumMum B )xu3HM yenoBeka. Kparkue cBeneHus
00 McTOpUM BOSHUKHOBEHMSI M PA3BUTHS XMMHUHU. XUMHS B CUCTEME HayK. Tena u
BemectBa. Du3nueckue W XMMHYECKHE CBOWCTBA BEUIECTB. ATpEraTHbIC
coctossHUsl BemiecTB. [IOHSATHE O TEOPETUUECKUX M AMIMUPUYECKUX METOAaX
MIO3HAHUSI B €CTECTBEHHBIX Haykax. [IpelcraBieHHss O HaydyHOM ITO3HAHUM HA
IMIUPUYECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIMPOBAHNE,
BbluncieHue. [IpencraBieHnss 0 HAyYHOM IMO3HAHUU HA TEOPETUYECKOM YPOBHE:
HayuyHble (aKThbl, IpobiieMa, TUIoTe3a, TEOPHSs, 3aKOH.

A3bIk xuMuu. CTOYHUKH XUMUYECKON HH(POpMAITIH.

[Tonarue o Merogax pabOThl ¢ XMMUYECKUMHU BemiecTBaMu. O00Opy10BaHME
IIKOJIbHOW XWUMHUYecKou Jnaboparopun. IlpaBmia Oe3omacHOro oOpamieHus ¢
BEIIECTBAMHU U J1a0OpaTOPHBIM 000pYAOBaAaHUEM.

Yucteie BemecTBa U cMecu. IlpupoaHepie cMecu: BO31yX, IMPUPOJHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABLI U MUHEpaJbl. [IOHSITHE O TOMOTEHHBIX
U TeTepOTeHHBIX cMecsaX. CiocoOb! pa3aeneHus cmeceit. OuncTka BEIecTs.

BemectBa m XUMHYECKHE pPEaKUUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
aneMeHTbl. CUMBOJIbBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE M CIOKHBIE BELIECTBA.
Metamnsl U HeMeTaUibl. BemecTBa MOJEKYJIIPHOTO W HEMOJIEKYJISPHOIO
CTPOEHHUS.

Xumuueckas ¢dopmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOcTaBa BellecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB MO
dbopMmynam OMHApHBIX COEAUMHEHUHM U cocTaBiieHHEe (GOopMya OUHAPHBIX
COCIMHEHUW TI0 BAJIEHTHOCTH 3JIEMEHTOB. (OTHOCHTENIbHAsg aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
coenunennn. Haxoxaenne npocteiineil GopMysbl BEIIECTBA MO MACCOBBIM JOJISM
3JIEMEHTOB.

KonunuectBo BemectBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUI[ BellecTBa. Pacuersl mo Qopmynam
XMMHUYECKUX COeIUHEHU. MonsipHas Macca cmecH BewecTB. MousbHas 1oiist
XUMHUYECKOTO dJEMEHTa B coeauHEeHHH. HaxoxaeHue mnpocrteimend ¢GopMyibl
BEILIECTBA 11O MOJIBHBIM JIOJISIM 3JIEMEHTOB.

DU3NYECKUE U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MPU3HAKHU.
VYcnoBus mpoTeKaHUs XUMUUECKUX peakinil. 3aKOH COXpPaHEHUSI MacChl BEIIECTB.
AToMHO-MoNeKyJsipHas Tteopusa. KuszHb u paestenbHocTh M.B. Jlomonocoga.



XuMHuecKre ypaBHEHHS. TUIIBI XUMHUYECKUX PEAKIUN (COCMHEHUS, Pa3I0KEHNUS,
3aMmeleHus, oomeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM.

OKCNEPUMEHTAIBHOE UW3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMUYECKOM TNOCYJ0i, C NpaBWwiIaMH pabOThl B Ja0OpaTOpud W MpUEMaMU
oOpamienusi ¢ jabopaTopHbIM oOopymoBanueM. M3yueHue ©  OmucaHue
¢bu3nueckux CBOMCTB 00pa3lloOB HEOPraHWYECKUX BEHIECTB — METAIOB U
HeMetayyioB. HaOmionenue ¢usnueckux (IIaBieHUE BOCKa, TasHUE JIbIa,
pacTupaHue caxapa B CTYINKE, KUIEHHWE W KOHJEHCAUUs BOJbl) U XMUMHYECKHUX
(ropeHue CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3AMMOJEHCTBHE COJbI WJIU
Mela C COJSHOM KuciaoToM) siBaeHui. O3HakomiieHHE ¢ 00pasiamMu BEIIECTB
KonuuyectBoM 1 monb. HaOmionenume M onucaHue NPU3HAKOB IMPOTEKaHUS
XUMUYECKUX peaklMi (pa3iioKeHue caxapa, B3aUMOJIEUCTBHE CEPHOU KUCIOTHI C
xjopuaoM Oapusi, MOdAydyeHUE M pasznoxkeHue ruapokcuaa wmeau (1) npum
HarpeBaHWM, B3aMMOJEHUCTBUE >kelie3a ¢ pacTBopoMm coir meau (II). M3yuenwue
CIOCOOOB  pa3fiiesieHus cMmeced (C  TOMOINBI0  MarHuta, (QUIbTpOBaHUE,
BbIIapUBaHUE, JUCTUIUIALINS, XpoMaTorpadus), IpoBeIeHNE OYUCTKHU TTOBAPEHHON
conu. HabmroneHre U onucaHue OIBITOB, WIUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUs
MAaccCBhl.

BaxHeilmne npeacTaBUTEId HEOPraHMYECKUX BellecTB

[IpencraBienus o razax. Bo3myx — cMech rasoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Momspublii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Ornpenenenrue OTHOCUTEIIBHOM MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEIIECTBA MO
U3BECTHOM OTHOCUTENBbHON MIO0THOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IIpU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocroe BemecTBO. HaxoxkaeHwe Kuciopona B
npupoze, Gpusnyeckue 1 XMMUYECKHE CBOWCTBA (PeakUUy TOPEHUSI U OKHCIICHHUS ).
IIpoueccel okucnenuss B kuBou npupoge. Okcuawl. IlpuMenenue xwuciopona.
CnocoObI MoxyYeHus: KUCI0poa B Ja00paToOpuu U MpoMbIIeHHOCTH. [loHsiTHE O
karasm3arope. KpyroBopor kuciopoga B npupoje. O30H — amioTpomnHas
Moaudukanus Kuciaopoaa. (O30HOBBIA CIOM, €ro 3HaY€HUE IS SKUBBIX
OpraHn3MoB. Pa3pyiienre 030HOBOTO C0sl.

TemnoBoit 3¢ ¢heKkT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpPaBHEHHUS,
9K30- U 3HAOTEpMHUUYECKUE peakuuu. Tornuso. Vcrnonb3oBaHue yriisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3pdexre.

Bomopon — »memeHT M mpocTtoe BewmecTBOo. Haxoxkaenue Boaopona B
npupoae, (U3MYECKME M XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. [lonarue o kucnorax u cossax. Mcnonb3oBanue Bo1opoJa B KAYECTBE
TOIUIUBA.



Bopa. ®usnueckue coicTBa BOAbl. Boxa kak pactBoputenb. PacTBOpsI.
HacelllieHHBIE W HEHACBHIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BELIECTB B BOJE.
@DaKTOphl, BIMSIIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CnocoObl BbIpaxeHUsI KOHIICHTPAI[MU PACTBOPOB: MACCOBas J0JisI PACTBOPEHHOIO
BEILIECTBA, MOJIIpHAs KOHILEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YeJ0BeKa.

Xumnueckue cBoiictBa BoOAbl. IloHstne 00 ocHoBaHusx. Ilousarne 00
MHIUKaTopax. KpyroBopor BOAbl B NpUPOAE. 3arpsA3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ 0O4HMCTKA PUPOJIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yiolue (OCHOBHBIC, KHUCIOTHBbIC, aM{(pOTEpHbIE) U
HecosieoOpasyromme. MexayHapoaHas HOMEHKJIaTypa OKCHIOB. TpUBHUANIbHBIC
Ha3BaHUA OKCUAOB. OU3NUECKHE U XaPAKTEPHBIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aMMOICIICTBHUE C BOJIOM, C KHCIOTAMH U OCHOBAHUSIMH, C IPYTUMH OKCHUIAMH).
[Tosrydyenue oKCUIOB.

[ToHATHE O TMAPOKCHUIIAX — OCHOBAHUAX M KUCJIOPOACOAEPKAIUX KHUCIOTaX.
Kucnorel. Knaccuduxanuss kucinor. MexayHapoaHas HOMEHKJIaTypa W
TPUBHUAJIbHBIE HA3BaHUS KUCIOT. PU3NYECKME U XHUMHUYECKHE CBOMCTBA KHUCIIOT
(B3aMMOICIICTBHE C METAJJIaMU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSAMH U COJISIMH).
Psan axktuBHoctm mertamioB H.H. bekeroBa. Ilomyuenue kucnor. Kuciorel B
NpUpOAE, TPUMEHEHHNE BAXKHENIIIUX KUCIIOT.

OcHoBanusa. Knaccupukanuss OCHOBaHMM: IUEIOYM M HEPACTBOPUMBIE
OCHOBaHUA. MexayHapoIHasi HOMEHKJIaTypa OCHOBAHUU. TpuBHUaIbHBIC HA3BAHUSA
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOJCHCTBHE ¢ KUCIOTHBIMH OKCHIAMU,
KHUCIIOTaMU U COJIIMH) M CHOCOOBI mojydeHus. HepacTBopumbie OCHOBaHHUSI, MX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMM) U CIIOCOOBI TTOJTy4eHUsI. AM(OTEPHOCTb.
[Tonsatue o0 amdoTrepHbIX TUApPOKCHAAX (HA TpUMEpPE THAPOKCUAOB IIMHKA U
ATIOMUHUS): XUMAYECKUE CBOMCTBA (B3aMMOJCHCTBHE C KUCIOTAaMHU U IIEJIOYAMH)
U TIOJIyYEHHUE.

Comn  (cpennue, KuUCIble, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa cosed. TpuBuaibHble Ha3BaHus coyiel. dusznueckue u
XapaKTEepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMepe cpeaHux coiseil. [lomyuenwne
COJIEH.

I'eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUIA.

DKCNEPUMEHTAIBHOE U3YUEHHE BEILIECTB U SIBIICHUI:

KOJINYECTBEHHOE OMPEAECIICHUE COACPKAHUSI KUCIOPOJa B BO3/IYXE;

NOJIyueHue, coOupaHue, pacClio3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOJIa;

HAOJIIO/ICHUE B3aUMOJCHCTBUSL BEHIECTB C KHUCJIOPOJOM U  YCJIOBHUH
BO3HUKHOBEHUS U MPEKPAIICHUS TOPECHHUS;



O3HaKOMJIEHHE C 00pa3liaMH OKCUIOB U OMIMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHWE W M3yUYEHHE CBOMCTB BOJOPOJA
(ropeHue);

B3auMoJielicTBUE Bojopoaa ¢ okcunoM menu (ID);

UCCJIEIOBAaHUE OCOOEHHOCTEH  PACTBOPEHHS BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEICHHON MacCOBOM J10JIEH PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHWE DPACTBOPOB C OIPEAEICHHOM MOJIIPHOM KOHUEHTpalueu
PaCTBOPEHHOI'O BELIECTBA,

B3aMMOJICCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KAJIbLIUEM);

ONpENEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHIUKATOPOB;

UCCJIeIOBaHNE 00pa3[0B HEOPIaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

u3yueHue B3aumojierictBus okcuaa Menu (I) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIMUA HEUTPaAJIN3aLNH;

MOJIyYEHHE HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJHOTO MeTasuia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJEHCTBUE TUAPOKCUIA [IMHKA C PACTBOPAMM KHCIIOT U IIEJI0YEH;

pelIeHHEe HKCIIEPUMEHTAJbHBIX 3aad no TeMme «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COEAUHEHUID.

IHepuognuecknin 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
3jeMeHTOB JI. . MenaeneeBa

Crpoenune aromoB. XuMHUYecKasi CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkuuu.

[lepBble TOMBITKM KiAcCU(PUKAMKA XUMHUYECKHX 3JeMeHTOB. [lonsitue o
rpynmnax (ceMencTBax) CXOAHBIX 3JEMEHTOB: IIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTajlax, TaJloreHaxX, MHEpPTHBhIX (O0JaropoJHbIX) razax. ODJIEMEHTBI, KOTOpPbIE
00pa3yroT aM(pOTEpHBIE OKCHUJIBI U THIPOKCHIBI.

[Iepuoanueckui 3aKOH. OTtkpblITHE [Tepunonnueckoro 3aKOHa.
[lepuonnueckas cucrema xumuueckux odiemeHtoB /I, UW. Mengeneesa.
Koporkonepuoanas u jnnuHHomepuoaHas (opmel Tabmuubl «llepuognueckas
cucteMa xumuueckux snemeHToB . 1. MenneneeBay. [lepuoast u rpynmnsl (A- u
B-rpynmsr).

Crpoenne aromoB. CocTaB aToMHbIX sifep. M3orombl. PaanoakTHBHOCTB.
DNEeKTPOHBI. DJEKTPOHHAs OpOUTalb. DHEPreTUYECKHe YPOBHU U TMOLYpPOBHU
atoma: s-, p-, d-opOurtamu. OJNEKTPOHHbIE KOH(PUIYpaUUU U SJIEKTPOHHO-
rpadpuyeckue ¢Gopmynbl atomMoB. Dusnueckuil CMBICT MOPSAIKOBOTO HOMEPA,
HOMeEpa Mepuoja U rpynmnsl 3aemMeHTa. CTpoeHue 3JeKTPOHHBIX 000J0YeK aTOMOB
nepBbIX 20 xumuuyeckux 3eMeHToB Ilepuonnueckoi cucremsl . . Menneneena:



pacupenesieHue JJIEKTPOHOB 10 JIHEPreTUYECKUM YPOBHSM, IOJYPOBHSIM U
op6utansam. Gusnveckuit cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKMX CBOWMCTB MO TpyHIaM H© IEPHUOJIaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XUMUYECKUX 3JIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHUKAa XUMHUYECKOrO JJIEMEHTa [0 €ro
nojoxeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa.

3nauenue [lepnognueckoro 3axkoHa u [leprnoauyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — ydeHsld H
rpakIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX DJEMEHTOB. XUMHUUYECKasl CBS3b.
Buabl XxumMuyeckod CBA3U: KOBAJCHTHAs TOJSIpPHAsl CBS3b, KOBAJICHTHAS
HEMoJsIpHasi CBSI3b, MOHHAsI CBS3b. MexaHuU3Mbl OOpa3oBaHUs KOBAJEHTHOW U
WOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHbIE (opMysbl BemiecTB. KaTnoHwsl u
AHUOHBI.

Kpucramnuueckue u amopdHbie BemecTBa. THUMNBI  KPUCTAIMYECKHUX
pEIIETOK: HOHHAs, aTOMHAsA, MOJICKYJISIPHASI M UX XapaKTEPUCTUKHU.

Crenenb okucienusi. OrmnpeneneHue CTENEHEW OKHUCICHUSI aTOMOB B
OWHApHBIX  coeauHeHUsX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIpouecchl OKUCIEHHUST W BOCCTaHOBJIEHUA. OKUCIUTENM U BOCCTAHOBHUTEIH.
CocTtaBiieHHE YpaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KOA((DUITMEHTOB METOJIOM 3JIEKTPOHHOIO OajaHca.

DKCIEpUMEHTAIbHOE U3YUYEHUE BEIIECTB U SABJICHUM:

O3HAaKOMJIEHHE C 00pa3liaMi METAJIJIOB U HEMETAJIJIOB;

MOJENUPOBAHUE CTPOEHUS MOJIEKYJl IPU TOMOIIMA PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIT;

MPOBEICHUE  OMNbBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKkuii (rOpEeHHEe, pEaKUU Pa3JIOAKEHUS, COCTUHECHMUS ).

MexnpeaMeTHbIe CBSI3H

Peanmmzannst MeXNpeIMETHBIX CBS3€M MpPU WM3YYEHHMM XHMHHM B 8 KIlacce
OCYILIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U TOHSATUMN, IPUHSITHIX B OTJAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mIme ecTeCTBEHHO-HAYYHBIE TIOHATHS: SIBICHHE (TIpOIlecc), HAy4YHbIN (PaxT,
TUI0Te3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiaccuUKaIus, NEPUOJUYHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISJTMPOBaHUE, U3MEPEHNE, MOJICIb.

®usuka: sBJICHUS MNPUPOAbl, (UBUYECKHUE SBJIICHUS, BEIIECTBO, TEJO,
dbusnuecknue BEIWYMHBI, CIWHHIBI H3MEPeHHs, OO0BEM, Macca, arperaTHbIe
COCTOSIHME BEUIECTBA, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, MOJEKYJa,



CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIMYECKUX) TEN, SJICKTPUUECKUN
3apsiji, KOJTUYECTBO TETUIOTHI.

buonorus: buocdepa, porocunTes, mpoieccbl 0OMEHA BEILIECTB.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIAEeMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.

TexHonorust: TexHocdepa, IPOU3BOJCTBO, XMMUYECKHE TEXHOJIOTUH, CHIPbE,
KOHCTPYKITMOHHBIE MaTepPHAIIBI.

9 KUIIACC

BemecTBO U XMMHUYECKAsI peaKUMs

[ToBTOpenne u yriayOjeHHEe 3HAHWNA OCHOBHBIX pa3lie]IoB Kypca 8 Kiacca.
Crpoenne aromoB. (CBoiicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4€CTBEHHBIC XapaKTEPUCTUKHU (panuyc,
3JIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTH
3a0JHEHUSI JIEKTPOHHBIX OpOMTaneil aToMOB MalblX NepuoaoB. OcobeHHOCTH
3aMOJHEHUs  DJJCKTPOHHBIX  opOuTanet  aToMoB  OONBIIMX  TEPUOJIOB.
[lepuonuueckas cucTteMa XMMHYECKHUX DJEMEHTOB B CBETE€ NPEACTABICHUNA O
ctpoeHun aroma. CTeneHb OKHWCIEHUS U BaleHTHOCTh. IlpencraBienue o
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKUX 3JIEMEHTOB
(3JIEKTPOOTPULIATETBHOCTb, OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOIICTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBepaoM, KMIKOM M Ta3000pazHOM
COCTOSIHUU. Buapl XMMHYECKOW CBsSI3U: HWOHHAs, KOBaJICHTHas (HEMOJspHasi,
NoJiApHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIA MEXaHW3M 00pa3oBaHUS
KOBAJICHTHOU CBSI3H.

MexMoIeKyJIIpHble B3aUMOJEHCTBUSA (BOJOpPOAHAS CBS3b, CHIIbI BaH-aep-
Baannca). Tunsl kpucTaUNIMUECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJUTM4YecKas,
MOJIEKYJISIpHAsi — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THNA KPUCTAJUIMYECKON PEIIETKU U BUIAa XUMAYECKOU CBSI3U.

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHHS ~ XUMHUYECKUX  PEaKIUil.
Knaccudukanus XuMUYECKUX peakluid MO pa3jiudyHbIM MpU3HAKaM (TI0 YUCITYy U
COCTaBYy Yy4YacTBYIOIIUX B pEaKIMU BEIIECTB, IO TeIIoBoMy 3(PdeKTy, Mo
U3MEHEHUIO CTENEHEW OKMUCIICHHUS XUMHUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHUIO KaTajau3aTopa, o arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIeCTB).

DJIeMEHThl ~XMMHYECKONM TEPMOAMHAMUKH. ODHEPreTKa XUMHUYECKHUX
peakuuii. TeruioBol 3pdexkT XxuMuueckoil peakuuu. DK30- U IHIOTEPMUYECKUE
peakuny, TEPMOXMMHUYECKHE ypaBHEHUd. 3akoH l'ecca W ero cieacTBus.
Bpruucnenus o TEepMOXMMUYECKUM YPABHEHHUSIM.



[ToHaTHE O CKOPOCTH XMMHUYECKOW pEAKUHUH. 3aKOH JICUCTBYIOLIMX Macc.
@DaKTOphl, BIAUSAIONIME HA CKOPOCTh XMMHYECKOM PEAKIMU. DHEPrus aKTUBALUU.
[Tonsitue o katanusze. ®epmenTsl. UTHrHOUTOPBI.

[TonsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusx. [loHsTue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Ilarenbe. VYciaoBus cMmeneHus
XUMHYECKOTO paBHOBecHUs. DaKTOphI, BIMSIOIIUE HA COCTOSHHE XHWMHYECKOIO
paBHOBecusa. [IporHo3mpoBaHue BO3MOXXHOCTH  MPOTEKAHUS  XHUMHUYECKUX
MpEeBpalICHUN B PA3IMUHBIX YCJIOBHUSX HA OCHOBE MPEACTABICHUNA 00 M3yUYEHHBIX
AJIEMEHTAaX XUMMUYECKON KUHETUKU U TEPMOJUHAMHUKHU.

OKUCANTENBbHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OkucnauTenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJIEHUs. BaHble OKHCIMTENM MW BOCCTaHOBUTENH. [lepmaHraHat kanug
(xapaktepuctuka). CocraBieHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
PEaKIMii ¢ UCTIOIH30BAHUEM METOa dIIEKTPOHHOTO OaaHca.

DJIEKTPOJIUTHYECKAs JUccolMalus. XHUMUYECKHE peaklM B PacTBOpax.
Teopuss  2JEKTPOJUTUYECKOM  Auccoumanuu. PacTBopeHue kak — (PU3MKO-
XUMHUYECKUH mporecc. [IoHsaTHe 0 ruaparax u KpUCTALIOTUApPATaX. DIEKTPOIUTHI
U HENIEKTpOonuThl. KaThoHbI, aHMOHBI. MeEXaHu3M JUCCOLMALMM BEIIECTB C
pa3NTUYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE W ClIa0ble 3JIEKTPOJIUTHI.
Crenenp quccouyanvi, KOHCTAHTa auccounanuu. MloHHOe mpou3BelIeHHE BOJBI.
Bopoponubiii  mokazatens. WHAuKaTOpbl. DNEKTPOJUTHYECKAS OUCCOLIMAIINS
KHCJIOT, OCHOBAaHMUH U COJICH.

Peaknnm nonHOro oOMeHa. Y CIIOBHS MPOTEKAHUS PEaKIIHA HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKpAIIEHHbIE NOHHBIE YpaBHEHHUs peakuuil. CBoilcTBa
KHUCIIOT, OCHOBAHHMM W COJIEll B CBETE MPEJCTaBICHUN OO0 3JIEKTPOJIUTUYECKON
nvcconuannu. KauecTBeHHbIE pEaKIIui Ha UOHBI.

I'maponus coneii. MoHHbIE ypaBHEHUS THAPOIU3a CONEH. XapaKTep Cpenbl B
BOJIHBIX PAaCTBOpPAX COJIEH.

DKCIEpUMEHTAIbHOE W3YYEHHUE BEIIECTB U SIBJICHUW: O3HAKOMIICHHE C
MOJENSIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHMYECKHUX BEIIECTB — METAJIOB U
HEMeTaJJIOB (TpaduTa 1 aaMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHs);

VCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT BO3AECHUCTBUSA
pPa3IUYHBIX (HaKTOPOB;

OTBITHI, UJUTFOCTPUPYIOIIKE 00PATUMOCTh XUMHUECKUX PEAKIINIA;

MCCIIEIOBAaHUE DJJIEKTPOINPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLMAIUN
KHCJIOT, 1IEJI0YeH U COJICH;

MPOBEJICHNUE OMNBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BhIJICICHUE Ta3a, 00pa30BaHUE BOJIbI);



NpUMEHEHUE MHANKATOPOB (JIakMyca, METHIIOpaHka U (eHondTanenHa) ajis
ONPENEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOMIMX HPUMEPHl  OKUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUH (TOPEHHE, PEAKLIUU PA3JI0KEHHSI, COEUHEHUS );

pacno3HaBaHWE HEOPraHWYECKUX BELIECTB C IIOMOINBI KayeCTBEHHBIX
peaKkuii Ha UOHBI;

pelIeHre OSKCIEePUMEHTANbHBIX 3amad 1o TemaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu», «luaponus comneit», «DNeKTpOIUTHIECKas
JUCCOLIALUS.

HeMeTaJibl U X COeIMHEHUS

O6mast xapakrtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, TNPOCTHIX BELIECTB, awioTponusi. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTasIoB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COEIMHEHU HEMETAILIOB.

OO6miast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKME CBOWCTBA HA INPUMEpPE  XJIOpa
(B3auMOJICMiCTBHE C  METajulaMHM, HEMeTallylaMH,  BOJOM,  IIEJOYaMH).
XnopoBopopon. CossiHass  KUCJIOTa, XWMHYECKHE CBOMCTBA, IIOJyYEHHE,
npuMeHeHue. JledicTBue Xxyopa M XJIOPOBOJOPOJAa HA OPraHU3M YeEJIOBEKa.
Baxnenmme xmopuasl W HUX  HaxoxaeHue B npupoae. Ilonarue o
KHUCIIOPOCOJIEPKAIINUX KUCIOTaX XJIOpa U UX COJISAX.

VVIA-rpynnel. OcoOEHHOCTHM CTPOEHUS AaTOMOB, XapaKTEpPHBIE CTEIEHU
okucyienus. CtpoeHue u pu3NYECKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cepbl. AJUIOTPOIHbIE MOAU(PUKALUUA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aUMOJEHCTBHE C HEMETaUIaMU, METaUlaMU, KOHUEHTPUPOBAHHBIMU
a30THOM M cepHoil kucinoramu). CepoBoIOpOd, CTpOeHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOWCTBA). OKCHUIBI
cepbl KaK NPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHUCTasi KHUCIIOTAa U €€ COJIU.
CepHas kucioTa, (QuU3MYECKHMe M XUMUYECKHE CBOWCTBa (00mIMe Kak
IpeicTaBUTeNd Kiacca KuciaoT U crneurduueckue). Conu CepHOH KHCIOTHI.
XVWMHUYECKHE PEAKIIHH, JEKAIIUEe B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOIyYeHUs
CepHOM KHCIOTHL. lIpencraBiieHns 0 XMMHUYECKOM IPOU3BOJACTBE M CBSI3aHHBIX C
HuM npodeccusax. [IpuMeHenne cepHoll KUCIOTHI U cylbdaToB. KauecTBeHHbBIE
peakuuu Ha cyib(put-, cynbGua- U cyibpar-aHnoHbl. HaxoxzaeHue ceprsl u ee
COCAMHEHNA B TMpupoAc. XUMHUYECKOE 3arps3HCHUE OKPYKAIOUIEH Cpeabl
COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIU, 3arpsi3HEHUE BO3/yXa), CIOCOOBI €ro
IPEIOTBPALCHUS.



OO6miast xapaktepucTtuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B MpUpoJe, (Ppu3nueckue U XMMUYECKHE CBOWMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOJIOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAaK, ero (U3MYECKHE M XUMHUYECKHE CBOWCTBA (OKHUCIIEHUE,
OCHOBHBIC CBOICTBa BOJHOIO pAacTBOpa), IPUMEHEHHWE U TMOJy4YeHHEe B
Ja00paTOpud U MPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIENTOPHBIMN
MexaHu3M ero oOpazoBanus. Coilu aMMOHMS, MX (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBa (pa3joKeHHWE U B3aUMOJICUCTBUE CO WIEJIOYaMH), MPUMEHEHUE.
KauectBennas peakuus Ha noHbl amMonus. Oxcuawl azota (I, II, III, TV, V).
A3zoTtucTtas Kuciaota. A30THasl KUCJIOTa, €€ MojdyyeHue, GU3n4ecKue U XuMUYECKUe
CBOMCTBa (00IIME Kak MPEACTAaBUTENS Kiacca KUCIOT M cHelupUuyYecKue),
npuMeHEeHHEe. XUMUYECKUE PEeaKIuu, JIeKallue B OCHOBE MOJYYEHUS a30THOMU
KHUCIIOTHI B TIPOMBINIIEHHOCTH. HuTpatel 1 HUTpuTHL. KauecTBEeHHBIE peakIuu Ha
HUTpPAT- U HUTPUT-AaHUOHBL. XHUMHYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE MJOXKIW, 3arps3HEHUE BO3AyXa, IOYBHI U
BOJIOEMOB).

®ochop, ammorponssie Momupukamuu (ochopa (Oenmplii W KpacHBIN
docdop), puznueckne U XUMUYECKUE CBOMCTBA (B3aWMOJICHCTBHE C METaIaMH,
KHUCIIOPOIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMHU a30THOM M CEPHOM KUCIIOTAMH).
Oxkcunbl gocdopa (III, V), dpochopnas kucnora, ¢uzmueckue U XUMUUYECKHE
cBoiicTBa, nosyueHue. KauecrBennas peakuus Ha Qocdar-uonsl. IIpencraBnenus
o rajgoreauaax ¢gocdopa (111, V).

[lonsitTue 0  MHUHEpaNbHBIX  yAOOpeHUsiX. A30THbIEe, (ochopHbIE,
KOMIUJIEKCHBIE  yA00peHHs. XUMHUYECKOE 3arpsi3HEHHE OKpYXaloleh Ccpeabl
coeMHEHUIMU a3oTa u pocdopa.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUSI.

VYrnepon, amnorponsasle Mogudukanuu (rpadur, anmas, QysepeH, rpadeH,
HAHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA IMPOCTHIX BELIECTB
(B3auMOICICTBHE ¢ METaJlIaMH, HEMeTaulaMi, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoii kucinotamu). [Torsitue 06 agcopoumu. KpyroBopot yriaepoaa B mpupoe.
Oxcunpl yriiepona, nx GU3NYECKue U XUMUYECKUE CBOMCTBA, ICHCTBUE HA JKUBHIC
OpraHu3Mbl, MOJyYeHHUE U MPUMEHEHHE. JKOJOTUYECKUE MPOoOIeMbl aTMOCHEPHI,
cBsi3aHHbIe ¢ okcunoM yriepona (IV). VYrompHas kuciora u ee CoJd, HX
dbu3uYecKre U XMMHUUYECKHUE CBOWCTBA, MojiyueHue W npumeHeHue. KapOoHartsl,
ruapokapOoHarsl, uUx cBoicTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUIEHHOCTH U CEJIHCKOM
XO3s1CTBE.



[TepBoHavasibHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja: yriieBoJopoAbl (METaH, 3TaH, STUJIEH, alleTHJICH), 3TaHOJI, TJIUIEPUH,
yKcycHasi kucnoTta. [IpupoHble UCTOYHUKU YTIEBOAOPOJIOB (YroJib, IPUPOAHBIN
ra3, He()Tb), MPOIYKTHl UX MEPEPAOOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOMOTUYECKH BAXKHBIX OPTaHWYECKUX BEIIECTBAX — JKMpaxX, OelKax,
YyIJIEBOJAX — W HUX POJU B KU3HM 4YeloBeKa. EJUHCTBO OpraHHYecKUX H
HEOPraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA (B3aMMOJEUCTBHE C
MeTalIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJoreHaMu), MOJyYEeHUE U MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kuciora,
CWIMKATBI: (PU3MYECKHEe M XUMUYECKHE CBOMCTBA, MOJYyYEHHE M MPUMEHEHHE B
OBITYy M MPOMBIIIJIEHHOCTH. BakHelllne CTpOUTENbHbIE MaTepHUAJIbl: KEpPAMHKA,
CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaAHUS
CTPOUTENILHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

bop. OcobGennoctu ctpoenus aroma. OOmMe npencTaBieHus 0 PU3nIeCKux
Y XMMUYECKUX CBOMCTBaX. bopHas kuciora.

OKCIEpUMEHTAIBHOE U3YYEHNE BEIIECTB U SBJICHUM:

03HAKOMJIEHUE ¢ 00pa3laMu MPUPOIHBIX XJIOPUJIOB (TaJIOTEHUIOB);

IPOBEJCHUE OMBITOB, OTPAXKAIOUIMX (U3MUECKHE U XUMHUYECKHE CBOMCTBA
rajioreHOB U UX COECUHEHHII;

M3YYEHHUE CBOMCTB COJISTHOW KHUCJIOTHI;

IIPOBEJICHUE KAUYECTBEHHBIX PEAKIMIl HA XJIOPUA-, OpPOMUI- U UOJUJI-UOHBI U
HA0JIIO/ICHNE NTPU3HAKOB UX MPOTEKAHNUS;

O3HaKOMJIEHHE C 00pa3llaMU cepbl U €€ MPUPOJAHBIX COETUHEHUMH;

HaONIo/IeHHe  Tpolecca  OOyriiMBaHUs — caxapa  1OJA  JIEWCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIOTHI;

MPOBEJICHUE KAYEeCTBEHHBIX PEAKIMiA Ha CyIbPua-, CylbPuT- U cynbdart-
MOHBI U HAOJIIO/ICHHE PU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHWE C (U3MYeCKUMH CBOMCTBaMHM a3zoTra, Qocpopa U UX
COEIMHEeHH, 00pa3iamMu a30THBIX U GOCHOPHBIX YA0OPEHUH;

nojyuyeHue, coOupaHHe, pacrno3HaBaHUE W M3yYEHUE CBOMCTB aMMHaKa,
W3yYEHHUE CBOMCTB COJIE aMMOHMS,

MIPOBEJECHNE KAUYECTBEHHBIX PEAKIMi HA MOH AMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3yUYEHHE PU3HAKOB UX MPOTEKAHNUS;

V3y4YE€HUE B3aUMOJICUCTBHS KOHICHTPUPOBAHHOW a30THOU KUCJIOTHI C MEJbIO,
CBOMCTB (hoc(HOPHOU KHUCIIOTHI U €€ COJICH;



O03HAKOMJICHHE C MOJIENISIMU KPUCTANIMYECKUX PEHIETOK anMasa, rpadura u
dynnepeHa, ¢ IpoLeccoM aJcopOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOIAa3a;

MOJIy4yeHue, coOMpaHue, paclo3HaBaHUE U W3YUYEHHE CBOMCTB YTJIEKHUCIIOTO
rasa;

IIPOBEJICHUE KAueCTBEHHBIX pEeaKIMii Ha KapOOHAT- W CHJIMKAT-UOHBI U
M3y4YEeHUE MPU3HAKOB UX MPOTEKAHUS;

W3YUYEHUE B3aMMHBIX NMPEBPAILCHUI KapOOHATOB U THAPOKaApOOHATOB;

O3HAKOMJIEHME C O00pa3liaMu MPUPOAHBIX KapOOHATOB M CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIUIEHHOCTH;

peLIEHNE SKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Ba)kHellne HeMeTaulbl U UX
COEJTMHECHUSD.

MeTtajuibl 4 UX COCAMHEHM S

O6mme cBoiictBa MeTayyioB. (OOmas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJVIOB HA OCHOBAHMM MX MOJIOKEHMs B llepuonnueckoit cucreme
xuMuueckux 3nemeHToB /. 1. MeHnneneeBa u ctpoeHust aroMoB. Meraiuibl A- u b-
rpynn. CTpoeHHE NPOCThIX BEIIECTB — METAUIOB. MeTamumyeckas CBA3b U
METaJNINYECKasl KpUCTAUIMYECKas pelieTka (IpUMUTUBHAA KyOndeckasi, 00bEMHO-
LUEHTPUPOBAHHAS KyOudeckas, IpaHEelEHTPUPOBaHHAS KyOudeckas,
reKcaroHajibHasi IUJIOTHOYIAKOBaHHAas). 3aBUCHUMOCTh (PU3UYECKUX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXUMHUUYECKUN pAN HANPSHKEHUN
MeTaioB. O0IIMe XUMUYECKHE CBOMCTBA MeTa/ioB. O01IKe criocoObl MOTyYeHus
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIU3 PACILIaBOB U PACTBOPOB COJIEH KaK OJUH U3
CIIOCOOOB TOJIy4eHUs] MeTayuioB. [lOHSATHE O KOPpPO3WM METAJIOB, OCHOBHBIE
crocoObl 3aumuThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPAITIOMUHUH,
Oponza). [IpumeHeHre METaIIJIOB U CIIAaBOB B OBITY U MPOMBILIIEHHOCTH.

Memannwvt A-epynn

[llenounsle MeTaubl: nosnoxkeHue B llepuogmyeckon cucreme XMMHYECKUX
anemeHToB . M. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAaXOXKJIEHUE B IPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha MpUMepe HATPHs U KaJlus), MOJyYeHHUe.
Okcunpl M THAPOKCUIBI HATPUA U Kaus. [[puMeHeHne memoYyHbIX METAIIOB U UX
coeqnHeHnr. buonornueckast posib HaTpUs U KAJIHSL.

[llenouyHo3eMenbHbIE METAUIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Iepuonnueckoin cucreme xumuyeckux snemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
U Kajnplus. BaxkHelme coelMHEHUs KalblMsl U MarHus (OKCHUJ, TUJIPOKCHI,
CONIM), CBOWCTBa, MpuMeHeHue. JKECTKOCTh BOJBI U CHOCOOBI €€ YCTpaHEHUS.
Kpyrosopor kaneuus B npupoje.



AmroMuHU: nosioxkeHue B Ilepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aToma, HaxOXJAeHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBIC CBOMCTBA OKCHAA U THIPOKCU]IA
amomMuHus. [I[puMeHeHne aatOMUHNS U €T0 CILIABOB.

Memannwvt b-epynn

OO6mast xapakTtepucTuka MeTauioB b-rpynn  (moOOYHBIX MHOATPYII):
nonoxxkenue B llepuomnueckor cucreme Xumuuyeckux odnemenros [ .
MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «ITpOBajiay SJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJid, cepeOpa. BajneHTHbIE COCTOSIHHSI aTOMOB
d-s7eMEeHTOB, CTEMEHU OKHUCICHHUS AaTOMOB B COEAUMHEHUSX. 3aBUCHUMOCTh
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTETICHH OKHCJICHUS DJIEMEHTa B COCJIMHEHUU (HAa MPUMEpPEe COCAMHEHUN XpoMa).
[TepBoHauanbHbIE TPEACTABIEHUS O KOMIUIEKCHBIX COCTMHEHUSIX.

Menp u cepeOpo: CTpOSHHE aTOMOB, CTENICHU OKHCIeHHsS. OOIme KpaTKHe
NPEACTAaBICHUS O (PU3NYECKUX M XUMHUYECKUX CBOWCTBAX MPOCTHIX BEIIECTB
(B3aUMOJIEHCTBUE C KUCIOTAMU-OKUCIUTENISIMH), 00 UX OKCHIAaX, TUJIPOKCUAAX U
coyisix, ux npuMeHeHuu. [IpencrasieHus o6 aMMHAYHBIX KOMILJIEKCax cepedpa u
Menu. KauecTBeHHbIE peakiiuu Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHne aTomMa, CTeTIeHh OKHCIICHHSI. XapaKTepUCTUKa GU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aMPOTEepHbIE CBOMCTBA OKCUAA U THAPOKCHUIA.
KauecTBeHHBIC peakIuy Ha KAaTHOHBI IIMHKA.

Keneso: ctpoeHue aroma, creneHu okucieHus. Haxoxnenue B mpupone.
Du3nUECKne 1 XUMHUYECKHE CBOMCTBA XKEJe3a, MPUMEHECHUE. bromornyeckas poiib
xene3za. Oxcuapl, rugpokcuasl u conu keneza (II) u xenesza (III), ux cocras,
cBOMCTBa M mosiydyeHue. KauecTBeHHbIE peakIMM Ha KaTUOHBI kene3a (2+) u
xenesa (3+). UyryH u cranp — ciuiaBbl xesesa. [[pou3BoaCcTBO 4yryHa U CTallH.
DKOJIOTUYECKHUE TTPOOIEMBI, CBI3aHHbBIEC C METAILTYPTUYECKUMHU MPOU3BOJICTBAMH.

DKCIEpUMEHTAIbHOE U3YUYEHUE BEIIECTB U SABJICHUMN:

O3HAKOMJIEHHE C O0OpaslaMu METAUIOB W CIUIaBOB, WX (U3MUECKUMHU
CBOMCTBaMU;

MOJICTTUPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKHY;

W3YYEHHE B3aUMOJIECHCTBUS METAJUIOB C BOJOH, C pAaCTBOPAMH COJEH H
KHCJIOT, UCCJIEJOBAaHUE MPOLIECCOB 3JIEKTpou3a pactBopoB xyopuaa meau (II) u
MOANAA Kalus, KOpPO3UH METAIIOB;

U3YyUYE€HHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHIOB KajJbllUsg W HATPHUS C
BOJIOM, UX TUIPOKCUIOB — C okcuioM yriepoaa (IV) u kucnoramu;

U3YUYEHHE CBOICTB KapOOHATOB U THIPOKAPOOHATOB KAJbIIMS, )KECTKON BOIbI;

U3YUYEHHUE TIPOLIECCOB MOIYUYEHHS] THUAPOKCUIOB Kele3a, UX XUMUYECKHUX
CBOMCTB,;



U3y4YeHUE MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pPEaKIil Ha MOHBI (MarHus,
KaJIBIIHS, aTFOMUHUS, IIMHKA, jkene3a (2+) u xenesa (3+), meau (2-+);

HAOJII0/ICHUE U ONMCAaHHE OKpAIMBAHUS IUIAMEHU MOHAMM HATPUs, Kadus U
KaJIbLHUS;

uccienoBanne aMm(pOTEepHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (III) u runpokcuma nuHKA;

pellIeHNE >KCIEPUMEHTAIBHBIX 3a/1ady N0 Teme «BakHeime MeTauibl U UxX
COEJIMHECHUSD.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOW JKM3HU 4YEJIOBEKAa. BakHeuime
BEILIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHUs. be3onacHoe MCoib30BaHUE
BEILIECTB M XMMHMUYECKUX peakiui B ObITy. [lepBasi moMonis npu XUMHUYECKHUX
05KOTaxX W OTPABJICHUSIX.

Hoseie Mmatepuansl u TexHONOruu. [[puHIMIBI «3€I€HON XUMUW.

OCHOBBI 3KOJIOTMYECKOM T'PAMOTHOCTH. XUMHS M 3J0pOBbE. 3HAUCHHE
U3YYaeMbIX XMMHUYECKUX DJIEMEHTOB U MX COCAMHEHUH aJisi (QYHKIMOHUPOBAHUS
opranu3Ma yesjoBeka. [loHsTue o 310poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl. DKOJOTHUYECKHUE TTPOOIIEMBI,
CBSI3aHHBIE C COEAMHECHUSIMU YTIIEPO/Ia, a30Ta, CEPBI, TSLKEIBIX MeTalIoB. [lonsTHEe
o IIJIK. Poip XuMuu B pelIeHHH YKOJIOTHYECKUX MPOOIeM.

OKCIEpUMEHTAIBHOE HW3YYEHHUE BEIIECTB W SBJICHUW: O3HAKOMIICHHE C
oOpaznaMu MatepuasioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIC MaTEpHUaIbI),
ONPENECICHUE KUCIOTHOCTH TMPUPOAHBIX BOJ, MOJECIUPOBAHUE IIpouecca
00pa3oBaHUsI KUCIOTHOTO JOXK/s, U3YYCHHE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne M 00001IeHHEe 3HAHMI OCHOBHBLIX Ppa3aejoB KypcoB 8-9
KJIACCOB

[Tepnonnueckuii 3akoH u [leproanyueckas cucteMa XUMUYECKUX SJIEMEHTOB B
CBETE IMPEJCTABICHUI O CTPOEHHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XMMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IIEPUOJIAaX U IPymIIax.

CtpoeHue BellecTBa B TBEPJIOM, KUIKOM U Ta3000pa3HOM COCTOSIHUU. Bubl
XMMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMA KPHUCTAJUITMYECKOMN
PELIETKN U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus XuUMHYECKHX pEaKIUid MO PA3IUYHBIM  TMPU3HAKAM.
[IporHo3upoBaHue€ BO3MOKHOCTH NPOTEKAHHUSI XUMHUYECKUX [MPEBpAILCHUN B
pPa3IUYHBIX YCIOBHUSIX HAa OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETHKUA U
TEPMOJIMHAMHUKH.

XUMHYECKHE peakuuu B pactBopax. [ maposnns cosei. Peakunu oxkuciaeHus-
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.



CBoiicTBa KHCJIOT, OCHOBaHWW U COJied B CBETE€ TNPEACTaBICHHH 00
AJIEKTPOJINTUYECKOW ~ JUCCOLMALMM U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKLmsIX.

Mexcnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3€H NpU M3y4YEHHMM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHWE Kak OOIMIMX €CTECTBEHHO-HAYYHBIX
HNOHSTHUH, TaK ¥ OHATUH, IPUHATHIX B OTACJIbHBIX €CTECTBEHHBIX HAyKaX.

OO01uMe ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBI€HUE (TIpoLecc), HAy4YHbIH (axT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CUHTE3, KiIacCu(UKalMs, NEPUOAUYHOCTD,
HaOJI0IeHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, MOJIENb, TEXHOJOTHS,
MaTepuabl.

®du3nka: BEUIECTBO, TENO, (U3MUECKUE BEJIMYMHBI, €IMHULBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIIOTHI, ATOMBI M MOJIEKYJIbI, arPEraTHbIE COCTOSTHUE
BEIIECTBA, CTPOEHUE Ta30B, XHUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KPUCTAJUIAYECKAs] PELIETKA, 3JIEKTPOH, SApPO aroma, MPOTOH, HEWUTPOH, HOH,
HYKJIWJ, U30TOIIbI, KBAaHTHI, PaINOAKTUBHOCTD, alib(ha-, OeTa- U ramMmma-u3Ii1y4yeHue,
ANEKTPUYECKUH 3apsiji, IPOBOAHUKHU, MOTYNPOBOAHUKH, TUIIEKTPUKU, COTHEUHBIN
CIEKTp, Pa3I0oKeHHE OEIOro CBETa B CIIEKTP.

buonorus: sxocucrema, 6nochepa, oTocHuHTE3, MPOIIECCHl 00MEHa BELIECTB,
MUHEpajJbHble YAOOPEHUs, MHUKPOIJIEMEHTbl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
N0JIE3HBIE NCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI, IIJIAHETA 3EMJIS.

TexHonorus: CTPOUTENBHBIE  TEXHOJIOTMHM,  CEJIIbCKOXO3AMCTBEHHBIC
TEXHOJIOTMH, TEXHOJIOTMH JIEKTPOHHON POMBIIIIIEHHOCTH, HAHOTEXHOJIOTUH.



TUIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSI [TIPOTPAMMBI 1O XUMUN
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUS (YIJIYBJIEHHbIN
YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbI  OCHOBHOI'O OOILETO
o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCITUTATEIBHON JAESITEIIbBHOCTH 00pa30BaTEIbHOM OpraHu3ali B COOTBETCTBUH C
TPaAUIIMOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPHUHITHBIMA B OOIIECTBE NpPaBWIAMH M HOPMaMU TOBEICHUS W
CIIOCOOCTBYIOT TIpoOllecCaM CAaMOIMNO3HAHHUS, CaMOPa3BUTUA M COLMAIU3alUU
00yJarommxcs.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
paclIMpeHue OMnbITa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTPHOTHYECKOTr0 BOCIIUTAHUS:

MPOSIBJIEHUE IIEHHOCTHOTO OTHOUIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAYKH M TEXHOJIOTMU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU SKOHOMUKHU
Poccun u cBoero pernona;

2) rpaskaIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUE O COLMAJIBHBIX HOPMAax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUICKTUBE, TMPOSBICHUE KOMMYHUKATHUBHON KYJIBTYpPhl B
pa3zHo0Opa3HON COBMECTHOM EITeIbHOCTH;

CTpPEMJICHHE K B3aMMOTIOHMMAHHIO ¥ B3aUMOTIOMOIIM B MPOIECCe YIYECOHOU U
BHEY4YEOHOM JESATEIBHOCTH;

TOTOBHOCTh OILICHMBATh CBOE IMOBEJICHHE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEACTBUMN
MOCTYTKOB;

3) popMuUpOBaHUS IEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW U HEOOXOIUMBIE IS
MOHUMAHHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHHE IIEHHOCTH HAYYHOI'O MO3HAHMUS ISl Pa3BUTHUSL KAXJOT0O 4YeIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJIU U MECTa HAYKU «XUMHS» B
CHUCTEME HAay4HbIX NPEACTABICHUN O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TPUPOABI,
B3aMMOCBS35X YEJIOBEKA C IPUPOJIHON U TEXHOJIOTUYECKOU CPEAOH;

MO3HaBaTeJIbHAsT MOTHBALUSI M MHTEpPEC K OOYUYEHHIO, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHI0O M CaMOOOpa30BaHUIO, K MCCIENOBATEIhCKON



NESITELHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS JAbHEUIIErO
o0yueHus;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKA Ha 3J0pPOBBIA 00pa3 »KW3HU, OCO3HAHHE IOCJIEACTBUUA H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U KUZHEHHBIX CUTYAIIUSX;

5) Tpy10BOr0 BOCIMTAHMS:

dbopMHpoBaHrE IEHHOCTHOTO OTHOIICHHUS K TPYIOBOW JEATEIHHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEI0BATEIbCKON JEATEILHOCTH KakK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTRE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHHE BO3MOKHOCTH CaMOpEaIN3allid B 3TOU
coepe;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUSA:

0CO3HAaHHE HEOOXOAMMOCTH OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY JKHU3HU HA
3emiie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY’XXalolllel Cpelbl; OCO3HaHUE TIJI00AbHOIO XapakTepa HSKOJOTHYECKHUX
npoOJjieM M MyTed MX PEeILICHUs; CIIOCOOHOCTh MPUMEHSITh 3HAHMS, MOJTyYaeMble
IpU U3YYCHUU XUMHH, JUIsl PEUICHUS 3a/1ad, CBSA3aHHBIX C OKPYKaIoIIEH cpeoi;
AKTUBHOE HEMNPUATHE JCUCTBUH, TMPHUHOCAIIMX BpPEH OKPYXKAIOIIEH CpEIE;
OCO3HaHME CBOEH POJIM KaK IPaKJIaHWHA U MOTPEOUTENS B YCIOBUAX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJIOTMYECKOM WU COLMAIBHOM Cpell; TOTOBHOCTh K Y4YacTHUIO B
MPaKTUUYECKOHN JAESTETbHOCTH SKOJOTUUECKON HAIIPABICHHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaThl 00yYarolmMXCsl, OCBOMBIIMX MpPOrpamMmy IO
XMMHUHU OCHOBHOTO 00111eT0 00pa30oBaHus, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUTMHAPHBIX (MEKIPEIMETHBIX) TOHIATHH, OTPasKaAIOIINX
MaTepuaibHOE EIMHCTBO MHpa M TPOIECC IMO3HaHUs (BEIIECTBO, CBOWCTBO,
SHEprusi, SBJICHUE, Hay4yHbIH (akT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJII0ICHIE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U APYTHE);

OBJIa/ICHUE YHUBEPCAJIbHBIMU Y4YeOHBIMU JEHCTBUAMHU (TIO3HABATEIbHBIMHY,
KOMMYHHUKATHBHBIMH,  PETYJSITUBHBIMH),  BaXHBIMA [ TIOBBIIICHUS
3¢ (}HEeKTUBHOCTH OCBOEHUSI COJEpKaHUS y4eOHOro mpenmMera, (OpMUPOBAHUS



KOMIIETCHIIMHA, @  TaKkKe  IPOEKTHO-UCCIIEIOBATEIBCKON  JACATEIBbHOCTU
oOyJaronuxcs B Kypce XUMUH;

CIOCOOHOCTh MX HCIOJIb30BaTh B YYEOHOMW, MO3HABATEIBLHON M COLUAIBLHON
IIPaKTUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBuU:

YMEHUSl MCIOJIb30BATh MPHUEMBbl JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICT XUMUYCCKUX MOHATHH (BBIACIATHh UX CYIICCTBCHHBIC
PU3HAKY, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSATUSMHU); aHAJTU3UPOBATH,
CpaBHUBATh, 0000IIaTh, BHIOMPATh OCHOBAaHWS IS KJIacCU(UKAIUU U
CUCTEMATHU3AIMN XUMUYECKUX BEIIECTB M XMMUUYECKHX DPEAKIUN; yCTaHABINBATh
PUYUHHO-CJICICTBEHHBIC  CBS3M  MEXIY OOBEKTaMHM HW3Y4YCHUS;, CTPOHUTH
JIOTHYECKHAE pacCyXkAcHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 aHAJOTHH);
npeajaraTh KpUTEPUH W BBIABISTH OOIME 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B
U3y4aeMBbIX MpoOIeccax M SBICHUSAX; MPOBOJUTH BHIBOABI U 3aKIIIOUCHHS; YMEHUS
NPUMEHSTh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE W METaIlpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIB3YEMbIC B XUMUH, IIPEOOPA30BLIBATH
MOJICTTbHBIE TIPEACTABICHUS — XUMUYECKHHA 3HAK (CHMBOJI DJIEMEHTA), XUMUIECKas
dbopMyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPHU PEUICHUU y4eOHBIX 3ajad; C
y4€TOM OSTHUX MOJEIBHBIX TIPEJICTABICHUN XapaKTepU30BaTh H3ydaeMble
XMMUYECKHE BEIIECTBA U XUMUYECKHE PEAKIIUU.

ba3oBble wucciaenoBareJbcKue ACUCTBUS (METOAbI HAYYHOIO IO3HAHUSA
BeleCTB U SIBJICHUM):

YMEHUSI TMPUMEHSATh METOJIbl HAYYHOTO TO3HAHUWS BEIECTB W SIBICHWU Ha
SMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOM IMO3HABATENbHON U
IIPOCKTHO-HCCIIEA0BATEILCKON IEATCILHOCTH,

YMEHUS HCIIOJIh30BaTh TOCTABIICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTABUTh BOMIPOCHI; aHAJTU3UPOBAThH (PAKThI, BHISBIISATH
u (QopMmynupoBaTh MmpodlieMy, ONMPENeNsATh IeJb W 3aJadd, COOTBETCTBYIOIIWE
pElIeHIO MPOOIEMBbI; MpeiaraTh OMUCATENbHYIO WIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBJIATh €€ TPOBEPKY; YMCHHS IMPOBOAWTH HM3MEPECHHS HEOOXOIUMBIX
apaMeTpoOB, BBIYHUCICHUS, MOJCITUPOBAHUE, HAOIMIOACHUS M OKCIEPUMCHTHI
(peanbHBIE W MBICJICHHBIE), CAMOCTOSITEILHO TIPOTHO3UPOBATH PE3YJHTATHI,
dbopmypoBaTh 0000IIEHNUST W BBIBOJABI MO pe3ysbTaTaM MPOBEJICHHOTO OIIBITA,
UCCJIeIOBAHUSI, COCTABJISATh OTUET O MPOJIeIaHHON padoTe;

Pabora ¢ unpopmaumeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

NOMyJIsipHAasl JUTEpAaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPaBOYHBIE TOCOOUS,



pecypcsl HTEpHEeTa); aHanu3upoBaTh HHPOPMALMIO U KPUTUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U HENPOTHBOPEYUBOCTh, OTOMpaTh U  HMHTEPIPETHPOBATH
uH(pOpMAIMIO, 3HAUMMYIO JJI1 pelIeHUs y4eOHOW 3aJaud; YMEHHs TPUMEHSTh
pa3nuyHble METOAbl W (OPMYJIUpPOBATH 3allpoChl MpPU TIOMCKE H  OTOOpE
uHpopMaIuy, HEOOXOIUMOM MJis BBINOJHEHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
MH(POPMAITMOHHO KOMMYHMKATHBHBIE TEXHOJIOTMM M Pa3IMYHbIE IOHCKOBBIE
CUCTEMBI; CaMOCTOSITEIBHO BBIOMpATh ONTUMANIbHYIO (OpMYy MpeacTaBICHUS
uHpopmauu (cxembl, TIpa@uKy, OUarpaMMbl, TaOJHIbI, PUCYHKH U JIpyrue
(GopMBbI); YMEHHS HCIONb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPENCTBA PalOOTHI C
XUMHUYECKON HMH(pOpManeil; NpUMEHSATh MEXIpeAMeTHble ((pusmueckue u
MaTeMaTUYECKHEe) 3HAKU U CUMBOJIBL, (hOpMyIibl, a0OpeBHATYpbl, HOMEHKIATYPY,
UCIOIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJIAIHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

1) ymenus oOuieHust (MMCbMEHHON M YCTHON KOMMYHUKAIIUHN):

MPE/ICTaBIIATh TOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOM JESITEIBHOCTU B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAThb C Mpe3eHTauuen
pEe3yIbTAaTOB BBIMOJIHEHHS] XUMUYECKOIO HSKCIEPUMEHTa (HCCIeA0BaTEIbCKOM
71a060paTOPHON MM MPAKTUYECKON pabOThI, y4eOHOTO MPOEKTA); B XOJ€ aUaiora u
(MIM) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 0OCY’KIaeMOl TeMe U BBICKAa3bIBaTh UJIEH,
(bopMyIMpOBaTH CBOU MPEIIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MPEI0KEHHON
3a/1ayu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (FPyIIOBasi KOMMYHHUKALMA):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTAHU3AIHIIO
COBMECTHOM paboOThl, OMPEAENsATh CBOIO POJb, PACIPEACNATh 3aJaud MEXIY
YJI€HaMH TPYIIbI; BBIIOJHITH CBOIO YacThb pabOThl, KOOPJAWHUPOBATH CBOU
JNEUCTBUA C JACUCTBUSMHU JPYTUX YICHOB KOMAaHbI, OMPEAENATh KPUTEPHUH IO
OLICHKE KauecTBa BBIMIOJHEHHOW paOOTHI; peuiaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE YydyeTa OOUIMX HHTEPECOB U COIVIACOBAHUS IO3ULIMN, y4acTBOBATh B
o0OcyxneHnr, OOMEHe MHEHMSIMH, «MO3TOBOM IITYypMe» U Apyrux ¢dopmax
B3aUMOJEUCTBUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

OBnazeHuEe YHHUBEPCAIBHBIMU YYE€OHBIMU PETYJIATHUBHBIMH JIEHCTBHIMHU
BKJIOYAET PA3BUTHE CaMOOPraHU3allMH, CAMOKOHTPOJSA, CAMOKOPPEKLHH, B TOM
qucie:



YMEHMsI pellaTh yuyeOHble M HCCIEI0BATENbCKUE 3a/auyd: CAMOCTOSITEIBHO
BbIOMpaTh CHOCO0O pelieHust yueOHOHM 3a/1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BbIOMpAaTh HauOoJee MOAXOASAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB), IUTAHUPOBATH CBOIO PabOTy MPH PEIIeHUH YIeOHOU MiIn
UCCIIEIOBATENbCKOM  3aJa4yd; HAa  OCHOBE  MOJYYEHHBIX  pE3YyJbTaTOB
(GopMynupoBaTh 000OIIEHHS U BBIBOJBI, IIPOrHO3UPOBATH BO3MOXKHOE PA3BUTHUE
IPOLECCOB; AHAIU3UPOBATH PE3YJbTAaThl: COOTHOCUTb CBOM JIEHCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO AEATEILHOCTD HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOEHHUS MPOTPAMMBI MO XHWMHUHU OCHOBHOTO
o01iero oOpa3oBaHusl Ha YIJIyOJEHHOM YPOBHE MMEIOT 0OIlee COJAepKaTeIbHOE
AIpO C TPEIMETHBIMU pe3yJbTaTaMH 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00M, YTO NO3BOJSET PEATU30BBIBATh YINIYOJICHHOE HM3Yy4YEHHE KaK B paMKax
OTIETBHBIX KJIACCOB, TaK HM B paMKaX pealu3alid HWHIUBUIYyaJbHBIX
00pa3oBaTeNbHbIX TPACKTOPUIA, B TOM YHUCIIE UCIOIb3YSl CETEBOE B3aUMOJCICTBUE
opranm3anuu. [lo 3aBepineHnH peanu3aldyd MPOTpamMMbl YIIIyOJIIEHHOTO YpPOBHS
oOyJaromuecsi CMOTYT JAeTalbHEe OCBOMTH MaTepHall, OBIAJCTh PACIIMPECHHBIM
KPYTOM MOHSATHI U METOJIOB, peIIaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOEHUE OOYYAIOIIMMUCA HAYUYHBIX
3HaHWM, YMEHMA M CHOCOOOB JACHCTBUMN; OCHOBBI HAYYHOTO MBIILICHUS; BUIbI
ACSITENbHOCTH TIO0  TIOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEPIpETAIHH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHbBIX YYEOHBIX U PEAIbHBIX KU3HEHHBIX
YCIIOBUSIX; 00€CIEeYMBAIOT BO3MOXKHOCTh YCHEIIHOTO OOYy4YeHHsI Ha CIIETYIOIEeM
ypOBHE 00pa3oBaHUsI.

K xonmy oOydenuss ¢ 8 knacce y oOyuaromerocss OyayT cGOpMUPOBAHBI
CIeNyIOIMe TPEAMETHBIC pe3yibTaThl M3YyUYEHUS XWMUHU Ha YIIIyOJICHHBIM
yYpOBHE:

PaCKpBhIBaTh CMBICI OCHOBHBIX XHUMHUUYECKMX MOHSTHUM: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, METajjl, HEMETaJUl, aUIOTPOIHs, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BENIECTBO, CMeCh (OJHOpPOJAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJIbHAS aTOMHas M MOJEKYJsipHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasE Macca, MaccoBasl [0S XHUMHYECKOrOo »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCJIOTa, OCHOBaHHUE,
coyib, aM(pOTEpHBIM OKCHA, aM(pOTEPHBIM THUIPOKCHI, XUMHYECKasl peakIius,
KJaccuuKaIus peakiuii: peakiuu COCIUHEHUS, PeaKIuU Pa3I0KeHUs, peaKIuu



3aMEIEHUs, PEeakIuu OOMEHa, PK30- U SHIAOTEPMHUECKHE PEaKIUU; TEIJIOBOU
addexT peakuuu; SAPO aTOMa, ANEKTPOHHBIM CIIOH aToMa, aTOMHash OpOUTalIb,
paauyc aToma, XMMUYECKasl CBSA3b, MOJSIPHAS U HEMOJIApHAs KOBAJEHTHasl CBS3b,
WOHHAas CBS3b, WOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHAas KOHLEHTpalus) B PacTBOpPE, MOJIApHAs KOHILIEHTpAlus BEIIECTBA B
pacTBope; BJIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHCICHUS, OKUCIUTEId H
BOCCTaHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUU, METO/I SJIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHATUH U
IPUMEHSATH 3TU MOHATHS IPY OIMCAHUU BELIECTB U UX MIPEBPALLCHMIA;

UCIIOJI30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJISi COCTaBJIEHUSI (POPMYI BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIUN;

ONpENENsITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENIEHb OKHCIEHHUS JJIEMEHTOB B OMHAPHBIX COCIAMHEHUSX, MPUHAIICKHOCTH
BEIIECTB K OINPEAEICHHOMY KJlaccy COeIMHEHUI N0 (opMyiiaM, BUJIbI XUMUYECKON
CBSA3U (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSIX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsSI MACChl BEIIECTB, ITOCTOSHCTBA
cocrtaBa, llepmomnueckoro 3akona /[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHUH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, MPEACTABICHUI O HAyYHBIX METOAAX
MO3HAHUS, B TOM YHUCJIE DSKCIEPUMEHTAIbHBIX M TEOPETUUYECKUX METOIAX
UCCJIEIOBAHUSI BEIIECTB M U3yUECHUS] XUMUYECKUX PEaKIUii;

JEMOHCTPUPOBATh [MOHUMAHHME MEPUOJIMYECKOM 3aBHUCHUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIOKeHUs B [leprnonnueckoit cucreme:

ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy [lepuoguueckoit
CUCTEMbl XMMHUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «rJ1aBHas moAarpynmna (A-
rpynmna)» u «mnodouynas noarpynmna (b-rpynma)y», «Maneie nepuoab» U «OoybllIne
NEPUOIBDY;

COOTHOCUTH 0003Ha4YeHHsI, KOTOpble UMeroTcss B Tabnuue «llepuoanueckas
cucremMa xumuueckux oanemeHtoB . WM. Menaeneesa», ¢ 4YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a11pa, 00IIee YHUCIIO0 AIEKTPOHOB U PAaCIpeIeNIEHUE UX M0 AIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TMOJOXKEHUS dieMmeHTa B llepuonuueckoil cucreme c
pacupesneneHueM 3JEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, IOAYPOBHSIM H
opOuTANISIM aTOMOB TEPBBIX YETHIPEX MEPUOIOB;

KJIacCU(UIMPOBATh XMMHYECKUE BJIEMEHThI, HEOPraHWYEeCKHe BEUIECTBA,
XUMUYECKUE PeaKLMH (110 YUCILy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TeriaoBoMy G DEKTy);

XapakTepu30BaTh (OMHMCHIBATh) (U3MUECKHME U XMMHYECKHE CBOMCTBA
IPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOJA, BOJIbI, OOIINE XUMUYECKUE



CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAHUW M COJIEM, T€HETHYECKYIO CBS3b MEXIY
HUMU, MOATBEPKIAs MPUMEpPaMU MOJEKYISPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

OMUCHIBATh POJb KUCIOPOAA, BOAOPOJA U BOJIbI B MPUPOJHBIX Mpolieccax, B
UBBIX OpPraHU3MaXx, UX MPUMEHEHHE B PA3JIUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHST W TPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MaccChl BEILECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COCIMHEHUH,
MacCOBYIO JIOJIF0 XHMHUUYECKOTO dJeMeHTa 1Mo (opMyJsie COCAMHEHHUs, HaXOIUTh
npocTeiyo GopMyiy BellecTBa 0 MAaCCOBBIM WJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MOJISIPHYIO KOHIIEHTPAIMIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOW PEAKIUU;

IPUMEHSATh OCHOBHBIE OIEpAIllMU MBICTUTEIBHOW AEATENHHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATU3AIMIO, KIACCU(DUKAIIUIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — 71 UW3Y4YEHUsS] CBOMCTB BEUIECTB U
XUMUYECKUX PEaKIMi, ECTECTBEHHO-HAYYHbIE METO/bI TIO3HAHUSI — HAOII0ICHHE,
U3MEpEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICICHHBIN) — IS
OCBOEHUS YU4EOHOTO COACPKAHUS;

packpbiBaTh  CYIIHOCTh MPOIECCOB  OKHUCJICHUS W  BOCCTAHOBJICHMUS,
COCTaBIISAITh YPABHEHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIU
(METOI0M 3JIEKTPOHHOTO OanaHca);

yCTaHaBJIMBATh CBA3M MEXIYy peabHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMHU U TIPOIIECCAMM, MPOUCXOASAITUMUA B MaKpPO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4eOHBIX TPEAMETOB;

coOmoaTh  mpaBuia  Oe3omacHoi  paboTel B JabopaTopud  MIpU
UCIIOJIb30BAaHUU XUMHUYECKON ToCyIsl M OOOpyJOBaHHUS, a Takke IMpaBuia
oOpallleHHsI C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKUUSIMU BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT IO TONYYEHUI0O W COOHMPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OMpENEICHHOW  MAacCOBOM  JI0JIeH  PacTBOPEHHOIO  BEIIECTBA,  PEIICHHUIO
AKCIEPUMEHTANIbHBIX 3a7ad 1Mo TemMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCIUHCHUIY;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH  XMMHUYECKOW TIPaMOTHOCTH,
BKJIFOYAIOIICH yMEHHsS 0e30macHOro oOpaIeHusi ¢ BEleCTBaMH, HUCTOIb3YEeMbIMU



B MOBCEIHEBHOM JKU3HU, a TAKKE 3HAHHUE TIPABUIJ TTOBEACHUS B IEJSIX COepeKEHUs
3JI0POBbS U OKPYKaIOUIEH Cpeibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOydaromerocss OyayT cGoOpMHPOBaHBI
CIIeyIOIINe IPEeIMETHbIE Pe3yJbTaThl H3YYCHHS XHMHU Ha YIrIIyOJCHHBIM
yYpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKAN 3JIEMEHT,
aToOM, MOJIEKYJIda, HOH, KAaTHOH, aHHOH, OJJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKasl peaKiusi, TeraoBol d(PpdeKT peakiuu, MoJb, MOJSPHbBIN
00bEM, pacTBOp;

AIEKTPOJIUTBI, HEJICKTPOJIUTHI, JJICKTPOIUTAYECKAS TUCCOUMALNS, PEAKLIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJiei, oOpaTUMble M HEOOpaTUMbIE pPEaKIUH,
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKUCJICHME M BOCCTaHOBJICHUE, OAJICKTPOJIM3, aIOTpomnusi, aM(OTEpHOCTb,
XUMHYECKasi CBsA3b (KOBAJEHTHAs, MOHHAs, METAJUIMUECKasi), MEXKMOJICKYIJISIPHbIC
B3aUMOJICHCTBUSL (BOJOpOAHAs CBA3b, CWibl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHMSI, KPUCTANIMYECKHE pPeIIeTKH (MPUMHUTHBHAA KyOuueckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasl IJIOTHOYMAKOBAaHHAsS), KOPPO3Usl METAILJIOB, CIUIABBI; CKOPOCTH
XMMHUYECKOU PEAKLNH, KaTAlIN3, XUMUYECKOE PABHOBECHE, DIIEMEHTHI XUMUYECKON
TEPMOJVHAMHUKH KaK OJJTHOM U3 TEOPETUUECKUX OCHOB xumuu; 11/1K;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATUUA H
MPUMEHSATH 3TU MTOHATHUS IPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS (DOPMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

ONpENEIIATh BaJEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKUX HJIEMEHTOB B
COEJIMHEHUAX PA3JIUYHOrO0 COCTaBa, MPUHAMJIC)KHOCTh BEIIECTB K OMPEACICHHOMY
KJIacCy COEIMHEHWH 1o (opMyrnaMm, BHAbl XMMHYECKOW CBS3M (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKUX COCIUHEHMSX, 3aps]l HOHA MO
XUMUYECKON (opmylie, xapakTep Cpeabl B BOJHBIX PacTBOPAaX HEOPTaHUYECKHX
COEAMHEHU, TUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIca [lepuomnueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €TI0 IOHUMAHUE:

OMHCHIBATh W XapakTepus3oBaTh TabmuuHyio ¢opmy llepuogudeckoit
CUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iMyarh MNOHATUSA «A-rpynma» u «b-
IpyIIay, «Majble MEPUOAb» U «OOJIbIINE IEPUOIBDY;

OOBSICHSITH CBSI3b TMOJIOKEHUS djieMeHTa B Ilepuomuueckoil cucreme c
pacIpeieICHUEM BJEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, MOIYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;



BBIJICNIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB AJIEMEHTOB M HX
COEIMHEHUH (KUCIOTHO-OCHOBHBIX M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B Mpelesiax MajblX MEPUOJOB U TJIaBHBIX MOJATPYII C
Y4ETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICT TEOPHUH AJIEKTPOJIUTHUYECKON TUCCOLMalNM, 3aKkoHa ['ecca
U €ro CIEJICTBUI, 3aKOHA JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTH XMMHYECKOM peakIuy, HalpaBJICHUS CMENIEHUS XHUMHYECKOIO
paBHOBECHS B 3aBUCUMOCTHU OT Pa3IUYHBIX (PAKTOPOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBa,
XUMUYECKUE peakiuu (10 YUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TerI0BoMy 3(QeKkTy, Mo arperaTHOMy COCTOSHHUIO PEAreHTOB, MO0 W3MEHEHUIO
CTETICHEeN OKHUCJICHUSI XMUMHUYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO
KaTaJIu3aTopa);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIHME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUM, MOJTBEPKIas 3TO ONUCAHHE
IpUMEpaMH  MOJIEKYJISIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOLIHMX
XAMUYECKUX PEAKLINM;

COCTaBJISATh YPABHEHUS: JICKTPOJIUTHUECKON JUCCOLUAIINKI KUCIIOT, IIEI0UeH
U COJICH; TOJHBIE W COKpAICHHBIE YPaBHEHUS PEAKIUH HOHHOTO OOMEHa;
peakuuii, MOATBEPKIAIIINX CYIIECTBOBAHUE TIE€HETHYECKOM CBSI3HM MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLIECCOB THUAPOIU3A COJIEM  MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPABHEHHUM peaklHil, CYyIIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKLMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOI0 OaiaHca ATUX PeaKIuii;

MpeACKa3bIBATh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu3oBaTh (OMUCHIBaTh) (PU3MUECKME U XHMHYECKHE CBOICTBA
MPOCTHIX BEMIECTB (KUCTIOPO, 030H, rpaduT, anmas, KpeMHu, 60p, a3ot, Gpocdop,
cepa, XJop, HATpUM, Kallui, MarHui, KaJIbLHH, AJTIOMAHUN, KEJI€30, ME/b, [IUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpOB (aMMHakK, XJOPOBOJOPOJ, cepoBoAopoid, okcuawsl yriaepoaa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30oTHas, QocdopHas, YroyibHas, KPEMHHEBas KHUCIIOTHI,
OKCcHUJIbI U Tuapokcusibl MetaioB [A—IIA-rpynm, amomunus, meau (II), nuHKa,
xenesa (11 u I11));

MOSICHATh COCTaB, OTJIEIbHBIE CIOCOOBI MOJYYEHUS! U CBOMCTBA CIIOMKHBIX
BEILIECTB (KHUCIOPOJACOEPKAIIUE KUCIOThI XJIOpa, a30TUCTas, OOpHas, YKCycHas
KHUCIIOTHI U uX coin, Tamorenunbl kpemuus (IV) u ¢ocdopa (III u V), okcun u
ruapokcu xpoma (II1), mepmanranar kamus;



OMHCHIBATH POJIb BAKHEUIITUX U3yYa€MbIX BEIIECTB B MPUPOIHBIX MPOIIECCaAX,
BJIMSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
WCIIOJIb30BaHuUeE ISl CO3/JaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHH;

MPOBOJIUTH PEAKIMU, MOATBEPKIAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATh OMBITHBIM ITyTEM COJEpKalMecs B BOJHBIX PaCTBOPax
WOHBI: XJIOpUA-, OpoMHUA-, MOAWMI-, Cylbdar-, ¢docdar-, kapOOHAT-, CUIUKAT-,
cynmbpuT-, CynmbpuA-, HATpPaT- W HUTPUT-HUOHBI, THUIPOKCUI-HOHBI, KATHOHBI
aMMOHMSI, MarHus, Kajabliusl, aTlOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

OOBSCHATHh M MPOTHO3UPOBATH CBOWCTBA BAXKHEHIIIMX M3y4aeMBbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUS, MIPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWMCTB, BOBMOXXHOCTh MPOTEKAHHUSI XUMHYCCKUX MPEBPAIICHUN B Pa3IMYHBIX
YCJIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOM KHHETUKU H
TEPMOINHAMUKH;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEeHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JOJIF0 BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOIO JJIEMEHTAa B
COCAMHEHUH, MOJIIPHYIO KOHIIEHTPAlIMIO BEIIECTBA B PAaCTBOPE, HAXOJIUTh
pocTernTyro (opmyiTy BElecTBa MO0 MacCOBBIM HIIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJUTH PACUETHI MO YPaBHEHUSM XUMHUYECKUX PEAKIMI C yYETOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXOJA MPOJYKTa, 3HAYEHHUS TEIJIOBOTO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmomaTe TpaBuia  Oe3omacHoM  paboTel B jJabopaTopuu  TIpHU
UCIIOJIb30BAaHUU XUMHUYECKOM TIOCYIbl W OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpamieHusi ¢ BELIECTBAMH B COOTBETCTBHUM C WHCTPYKLHSIMHU BBIMOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX pPadOT MO MOIYYEHUIO M COOHMPAHUIO
razoo0pa3HbIX BEHIECTB (aMMuaka M YIJEKUCJIOro Tras3a) MW PEIICHUIO
OKCIIEPUMEHTATIBHBIX 3aJad 10 TEeMaM Kypca, TMPEeACTaBIsATh PE3yIbTaThl
JKCIIEpUMEHTa B (hOpME BBIBOJIOB, 10KA3aTEIBCTB, rpa)KOB, TAOJIHI] U BHISBIATDH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIbHONU JEATEeNbHOCTU (aHalu3 U
CHUHTE3, CpaBHEHHE, O0O0OOIlEeHHe, CUCTEMATH3allMI0, BBISIBJICHUE MNPUYUHHO-
CJIIEACTBEHHBIX CBSI3€i) MPU U3YUYEHHUH CBOICTB BEIIECTB U XMMUUYECKUX PEAKIUU,
BJIAJIETh €CTECTBEHHO-HAYYHBIMM METOJaMU MO3HaHUs (HaOIIOJEHUE, U3MEpPEHNE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

OpUMEHATh  MpaBuUjia  0Oe30macHOro  oOpalleHuss €  BElIeCTBaMH,
UCTIOJIb3yeMBbIMA B TIOBCEAHEBHOM OJKW3HH, TIpaBWja IIOBEIEHUS B IIENIIX
cOepexeHus 370pOBbS U OKpYKAIOUIEH TPUPOIHOM Cpeabl, MOHUMATh BpPE.
(OmacHOCTh) BO3JEUCTBHUS Ha JKMBBIE OpPraHU3Mbl OMNpPEAEIICHHBIX BELIECTB,



HOSICHATh Ha MpUMepax CrocoObl YMEHBIIEHUS W MPEAOTBPAILLEHUS UX BPEAHOIO
BO3/ICUCTBUS, 3HAYCHHE )KUPOB, OETIKOB, YIIEBOOB AJIsi OPraHu3Ma YeIoBeKa;

UCIIOJIb30BaTh TOJIyYEHHbIE MPEACTaBICHHUS O cdepax mpodeccHoHaTbHON
JeSITeIbHOCTH, CBA3AHHBIX C HAYKOM M COBPEMEHHBIMHU TEXHOJIOTUAMHU, KaK OCHOBY
UIg TpO(EeCCUOHANBHON OpUEHTAlMM M ISl OCO3HAHHOTO BBIOOpAa XMUMHH Kak
OpopUILHOTO TpeAMeTa MPH MPOAODKEHHMH OOy4YeHHs Ha YpOBHE CpPEIHETo
ob1iero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-MCCIIEAOBATEIBCKOW JESTEIBHOCTH
XUMHUYECKOH U XHMHKO-DKOJOTUYECKOM HamMpaBIE€HHOCTH, MPHUOOPECTU OIBIT
IPOBEJCHHS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTeIbHBIX OpraHu3alui,
a TaKk)Ke opraHu3anuii (IeHTPOB) IOTIOIHUTENLHOTO 00pa30BaHus AeTeil.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaunuyectBo 4yacos
Ne HaunmenoBanue pa3ienoB JIeKTPOHHBIE (HH(POBHIE)
Konrpoabnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XUMHUYECKHE NIOHATHS
Xumust — BaxkHas 00J1acTh
€CTECTBO3HAHHUSA U
1.1 . 10 2 https://m.edsoo.ru/Z5S1E3E7W
IPAKTHYECKON
JESATENIbHOCTH YEJIOBEKa
BemecTBa 1 xummuueckue
1.2 B 28 1 https://m.edsoo.ru/V2P6GOB1Y
peakuuu
Hroro no pazaeny 38

Paznen 2. BaxxHeiinmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bozayx. ITo € 0 raszax.

2.1 yx HATHE O Tasax 19 1 1 https://m.edsoo.ru/N9F1A9E27Z
Kucnopon. Oxcubt
B il

2.2 OAOPOAL. LIOTATHE O 8 1 https://m.edsoo.ru/H4L9QOF2B
KUCJIOTaX U COJIAX
Bopna. PactBopsl. I1o e

2.3 a TBOPHI T 18 1 1 https://m.edsoo.ru/M1F4A7R0D
00 OCHOBaHUAX
OCHOBHBIE KIaCCHI

2.4 HEOPraHUYECKUX 16 1 1 https://m.edso0.ru/X2J115X27
COeIUHEHUN

Hroro no pasneny 61

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB [[. U. MenaeneeBa. CtpoeHue



https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/M1F4A7R0D
https://m.edsoo.ru/X2J1I5X2Z

aTOMOB. XUMH4YeCcKaa cBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu

[lepuonnueckuii 3aKOH 1
[Iepuonnueckas cucrema
3.1 XHMUYCCKHX JIEMEHTOB Jl. 18
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/Z0Z1N8SH3Z

XUMHUeCcKas CBA3b.

OKUCIUTEIHLHO-
3.2 16 1 https://m.edsoo0.ru/Z5U9H2U40
BOCCTAHOBHUTEJILHBIE
peakiu
Hroro no pazneny 34
PesepBHOE Bpemst 3 https://m.edsoo.ru/H2D2S2E4K

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 136 >



https://m.edsoo.ru/Z0Z1N8H3Z
https://m.edsoo.ru/Z5U9H2U4O
https://m.edsoo.ru/H2D2S2E4K

9 KUIACC

KoanuyecTBO 4acos

Ne HaumenoBanue pa3aeios JJieKTpOHHBIE (I poBbIe)
Koutposbubie | IlpakTnuyeckue
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1. BemecTBo 1 XuMU4ecKasi peakius
IToBTOpEeHue u yriryonenue
1.1 P yry 8 https://m.edso0.ru/Y2G4J2K1P
3HAHWI O BEIECTBE
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 MPOTEKAHUS XUMHYECKHUX 14 1 1 https://m.edsoo.ru/O7A7V273B
peakuuii
DNEeKTPOIUTHYECKAS
1.3 IUCCOLHAIIAA. XUMUYECKHE 14 1 2 https://m.edso0.ru/VOM6U4P2E
peaKkIu B pacTBOpax
Nroro no pazaeny 36
Pa3znea 2. HeMeTa/JIbI M X COeAMHEHUS
OO0mias xapakTepucTUKa
2.1 XUMHUYECKHUX DIIEMEHTOB 8 1 https://m.edsoo0.ru/Q4D3TOL 1B
VIIA-rpynnel. ['anorenst
OO6m1as xapakTepucTuKa
XUMHUYECKHUX DIIEMEHTOB
2.2 . 10 https://m.edsoo.ru/D3IM9Y2B8G
VIA-rpynmel. Cepa u eé
COEIMHEHUSA
OO61mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB
2.3 12 1 https://m.edsoo.ru/LSW1WS5P6H

VA-rpymmsl. A30T, pochop
U UX COCIMHCHHS



https://m.edsoo.ru/Y2G4J2K1P
https://m.edsoo.ru/O7A7V2Z3B
https://m.edsoo.ru/V0M6U4P2E
https://m.edsoo.ru/Q4D3T0L1B
https://m.edsoo.ru/D3M9Y2B8G
https://m.edsoo.ru/L5W1W5P6H

OO61as xapakTepucTHKa
XUMHNYECKHUX IJIEMECHTOB

2.4 IVA-rpynnel. Yriepon u 13 2 https://m.edsoo.ru/L7BOC6Y2K
KPEMHH, UX COCTMHCHUS.
bop
Hroro no pazneny 43
Pa3znea 3. Mera/liibl M MX COeIHMHEHHS
3.1 OO01111e cBOMCTBa METAJIJIOB 10 https://m.eds00.1ru/S4C6K8J4G
B N
3.2 WHHCHIINE METAIIBL I MX 22 2 https://m.edsoo.ru/VIL8EWTMS5Q
COCIMHCHMUS
Uroro no pazaeny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemectBa u matepuael B
.O
4.1 KH3HI quOBeIfa CHOBEI 5 https://m.edsoo.ru/M17Z0Y8C8A
JKOIOTHYECKOM
rPaMOTHOCTHU
Hroro no pazneny 5
Pasznea 5. O0001menne 3HAHUH
[ToBTOpeHue u 06061IeHNE
5.1 3HAHUM OCHOBHBIX Pa3esioB 10 2 https://m.edsoo.ru/R4J7I2WIR
KypcoB 8—9 knaccoB
Hroro no paszneny 10
Pe3epBHOE Bpems 10 https://m.edsoo.ru/P2P21.6Z31
OBIIEE KOJIMYECTBO HACOB 136 1

[10 [TIPOTPAMME



https://m.edsoo.ru/L7B0C6Y2K
https://m.edsoo.ru/S4C6K8J4G
https://m.edsoo.ru/V1L8W7M5Q
https://m.edsoo.ru/M1Z0Y8C8A
https://m.edsoo.ru/R4J7I2W1R
https://m.edsoo.ru/P2P2L6Z3I




ITHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero nu3y4eHusi | oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl

[Ipenmer xumuu. Pone xumuu B
JKU3HU YeJIOBEKA

[Tonsite 06 MCTOPUU BO3HUKHOBEHUS
U Pa3BUTHS XUMUU. XUMHS B CUCTEME
HayK

Tena n BemectBa. Puzndeckue u
XUMHUYECKHUE CBOMICTBA BEIISCTB

duznyeckre 1 XUMUYECKHUE SIBICHUS

[ToHATHE O TEOPETUUECKUX METOJAX
MO3HAHUA B €CTECTBEHHBIX HayKaXx.
M cTOUYHUKN XUMHYECKOM
UHpOpMaLUU

HpC}ICTaBJ'IeHI/ISI O HAYYHOM ITO3HAaHWUN
Ha SMIIHPUIECKOM YPOBHE:
HaOJIr0/IeHUE, U3MEPEHUE,
IKCHEPUMEHT, MOJICITUPOBAHHE.
[Tonsarue o meronax paboThI ¢
XUMHWYCCKHNMHU BCIIIECCTBAMU.
O6opyaoBaHue MIKOJIbHOU
XUMHUYECKOH J1abopaTopuu

[IpakTuueckas pabora Ne 1 mo Teme




"[IpaBusna paboThI B TaOOpaTOPHUH U
npu€MbI 00paleHHs ¢ Ja00PATOPHBIM
obopynoBanuem"

YucTele BEECTBA U CMECU

CriocoObI pa3feneHus: cmecei

[IpakTuueckas padora Ne 2 o teme

10 "Paznenenne cmeceit (Ha npumepe
OUYMCTKU MOBapeHHOM comnn)"

11 ATOMBI 1 MOJIEKYJIBI

12 XHUMHUYEeCKHEe IEMEHTHI

13 [IpocThle u cnoxHBIE BELIECTBA

14 BemectBa MONEKyISIpPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHMS

15 Xumnueckast popmya. BaieHTHOCTD
aTOMOB XHMHYECKHX DJIEMCHTOB

16 3aKO0H IIOCTOSIHCTBA COCTaBa BEIIIECTB

17 OrnpeziesieHne BAJIGHTHOCTH aTOMOB
o ¢opMysaM OMHAPHBIX COSTUHEHUN

13 OtHOCHUTENbHAS aTOMHAas Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca
Brruucnenus oTHOCUTEIIBLHOM

19 MOJIEKYJIIPHOM MaccChl BEIIECTB,
MOJISIPHOM MacChl, MacChl BEILIECTB U
KOJIMYCCTBA BEIECTBA

20 MaccoBast 10151 XUMHYECKOT0
dJIEMEHTA B COETIMHEHUN

21 Briaucnenns MmaccoBoil 1oau

XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJie




COCAMHECHUA

Haxoxaenue npocreiiiiei popmyIibt

22 BEIIeCTBa 10 MAaCCOBBIM JOJISIM
3JIEMCHTOB
Breraucnenus npocreiiineit hopMyIbl

23 BEIIECTBA [0 MACCOBBLIM HMIIH
MOJIBHBIM JIOJISIM 3JICMEHTOB

24 KomanuectBo BemecTBa. Moib
BzaumocBs3b KOIMYECTBA, MACChI U

25 YyuCia CTPYKTYPHBIX €IMHUIL
BEICCTBA

26 MogsipHasi Macca CMECH BEIIIECTB

7 MoubHAas A0S XUMUYSCKOTO
dJIEMEHTA B COSIMHEHUH
Haxoxxnenue npocreiiiiei popmyIibt

28 BEIECTBA [0 MOJBHEIM JOJISIM
3JIEMECHTOB

29 XHUMHYECKHE SIBIICHUS. XUMUUYECKas
peakuus 1 e€ Npu3HaKu

30 3aK0H COXpaHEHUSI MACChI BEIICCTB
ATOMHO-MOJIEKYJISIpHAsl TEOPHS.

31 Kusub 1 gesareapHocts M. B.
JlomoHOCOBa

32 XUMUYECKUE ypaBHEHUS

33 TuIbl XUMHAYECKUX peaKINil
PacuéTel mo XxuMmyecKum

34 YPaBHEHUSM KOJIMYECTBA U MACCHI

HNCXOIHBIX BCUICCTB WJIH IIPOJAYKTOB




peakiuu

35

Brruucnenus no YpaBHCHHUAM
XHUMHYSCKOMN pPCaKnuun: KOJINICCTBA
BCIICCTBA, MACCHI 110 U3BECTHOMY
KOJIMYCCTBY BCUICCTBA, MACCE
PEarcHTOB UJIK IMPOAYKTOB pCaKINn

36

Brruucnenus mo YpaBHCHHUAM
XUMHYSCKOM pPCaKknuun: KOJINICCTBA
BCIICCTBA, MACCHI 110 U3BECCTHOMY
KOJIMYCCTBY BCUICCTBA, MAaCCE
PEarcHTOB UK MMPOAYKTOB pCaKIINn

37

O0001IeHrE U CUCTEMATU3 AU
3HAHUH

38

KonTtponbhas pabora Ne 1 mo teme
«BerecTBa 1 XUMHUECKUE PEAKITHI

39

Bo3nyx — cMecs ra3os. [lonstue o
razax.

40

3akoH ABoraapo. MosspHslil 00bEM
ra3oB

41

Beruucnenus 06p€ma, KonuyecTna
BEIIIECTBA ra3a 1o U3BECTHOMY €ro
KOJINYECTBY BELIECTBA, 00BEMY

42

OTHOCHUTENBHAS IJIOTHOCTh T'a30B

43

Bruncienns oTHOCUTEIILHON
IUIOTHOCTH Ta30B

44

OnpeneneHre OTHOCUTEIbHOMN
MOJIEKYJISPHON MacChl ra3000pa3HOTO
BEIIECTBA 10 U3BECTHOM




OTHOCHUTEJILHOM IUIOTHOCTHA

BrIuncienns oTHOCUTEIHLHON
MOJIEKYJISPHOM MaccChl rasa 1o

45 M3BECTHOW OTHOCHUTEIBHOMN
IUIOTHOCTHU

46 OOBbEMHBIE OTHOIIEHHS Ta30B MIPH
XUMUYECKUX PEAKIHUAX

47 Boruncnenus 00bEMOB razoB 1o
YPABHEHUIO XUMHYECKOU PEaKIINH

43 Kucnopox — anemeHT u npocroe
BELIECTBO

49 Oxkcuabl

50 CrniocoObl nosty4eHus KUCI0po/ia B
1a00paTOPUN U TTPOMBIIIIIICHHOCTH
[IpaxTuyeckas padora Ne 3 o reme

51 "Tlomyuyenue u cobupanue
KHCIJIOPOJIa, U3y4YEeHHE €T0 CBOMCTRB"

52 KpyroBopor kucnoposa B npupojie

53 O30H — aJIOTPONHAS MOTUPUKAIHS
KHCJI0poJa
TennoBoii 3¢ ekt XuMuIeckoit

54 peaxkiuyu, TEPMOXUMUUECKHE
YpaBHEHHUS, IK30- U
SHAOTEPMUUYECKUE PEAKIIUU
Tonnuso. Mcnonp3oBanue yris u

55 METAHA B KaYeCTBE TOIUINBA.
3arpsi3HeHue BO3ayXa.

56 Brruuciienus mo ypaBHEHHUSIM




XUMHYECKON peaKIMH: KOJTUIeCTBA
BEIIECTBA, 00HEMA, MAaCCHI 10
U3BECTHOMY KOJIMUECTBY BEILECTBA,
00BEMY, Macce peareHTOB WIIH
MPOAYKTOB PEAKIIUI

KonTponsnas padora Ne 2 o teme

37 «Boznyx. Kucnopoa. Oxkcuabn»

53 Bonopon — aneMeHT u mpocToe
BEILIECTBO

59 CniocoOslI osty4eHus BOA0poia B
1a00paToOpUu U MPOMBIIUIEHHOCTH
[IpakTuueckas pabora Ne 4 o reme

60 "[Tonyuenue u cobupanue BOIOpOaa,
M3y4YEHHE €ro CBOMCTB"

61 Hcnonbs3oBanue BoIOpO/ia B KaUeCTBE
TOILJINBA

2 [TonsiTue o kucnorax u comnsix. Cocras
KHUCIIOT U COJIEH
Brranciaenust 00n€ma, KoJIHM4ecTBa

63 BEIIIECTBA raza Mo U3BECTHOMY €r0
KOJIMYECTBY BEILIECTBA MK 00BEMY

64 Brruucnenust 00b€MOB ra3oB 1o
YPaBHEHUIO XUMUYECKOW pPEAKIIUH
Brruucnenust no ypaBHeHUSIM
XUMUYECKON peaklUu: KOJIMYECTBA

65 BEIECTBA, 00BEMA, MACCHI 110

U3BECTHOMY KOJIMUECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB UiIu




IIPOJyKTOB PEAKLIUH

66

dusnueckue cBoiicTBa Boanl. Bona B
IpUpoIe

67

AHaln3 ¥ CHHTE3 — METOJIBI
W3YUYEHUS COCTaBa BOIBI

68

XUMHYECKHE CBOUCTBA BOJEI

69

CocTtaB ocHOBaHUH

70

PactBopsl. PacTBOpHMOCTE BelecTs B
BOJZIE

71

HaceblmenHble 1 HEHACHIIIEHHBIE,
KOHLIEHTPUPOBAHHBIC U
pa30aBiIeHHBIE PACTBOPHI

72

Crioco0bI BbIPAXXCHHA KOHOCHTPAIIUN
pacTBOPOB: MacCOBaA OOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIApHAas
KOHIOCHTpAaus

73

[IpakTuueckas padorta Ne 5 o reme
"[IpuroToBieHue pacTBOPOB C
OnpeAcIEHHON MacCOBOU 10IEN
PacTBOPEHHOIO
BeulecTBa.lI[purorosienne pacTBopoB
C onpeaeaEHHON MOJISIPHOU
KOHIIEHTpalUE pacTBOPEHHOTO
BemecTna”

74

Brrunciaenus ¢ UCIIOJIb30BaHUEM
IOHATHA «MacCCoBasd J0JIsd BEUICCTBA B
PacTBOPE»

75

Brrurcnenus ¢ uCnojib30BaHUEM




IMMOHATHA «KMOJIAPpHAA KOHICHTPpAauA
pacTBOPEHHOTO BEIIECTBAY

76

Ponb pacTBOpoB B pupoe U KU3HU
yenoBeka. KpyroBopot BOJibI B
IpUpoJIe

77

3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa 1 04KCcTKa NIPUPOIHBIX BOJ.

78

BriuucieHns ¢ uCoiab30BaHUEM
rpauKOB PaCTBOPUMOCTH JIJIs
pPacu€ToB pacTBOPUMOCTH BEILIECTB

79

BruncieHus ¢ UCIoinb30BaHUEM
MOHATHS «MaccoBas J0JIS BEIIECTBA B
pacTtBope»

80

Brraucnaenus ¢ UCIoib30BaHUEM
IMOHATHA «KMOJIIPpHAA KOHLICHTPpAalud
PacTBOPEHHOIO BEUIECTBAY

81

Brruncnenus ¢ ucnoab30BaHUEM
rpauKOB paCTBOPUMOCTHU ISt
pacuéToB pacCTBOPUMOCTH BELECTB

82

O0001IeHNe U CUCTEMAaTU3ALIHS
3HAaHUU

&3

KonTponsHas padora Ne 3 o teme
«Bogopon. Bona. PactBopsl.
OcHoBaHMs»

84

Oxkcupsl: cocTaB, KiaccupuKaius,
TPUBHUAIILHBIC HA3BAHUS

85

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
OKCHIOOB




[TonsiTue o ruapokcuaax —

86 OCHOBAHMSIX M KHCIIOPOJICOICPHKALIUX
KHCIIOTax

27 duznuecKkue U XMMHUYECKUE CBOMCTBA
KHCJIOT

88 [Tonyuenue kucinor

89 Knaccudukamus ocHoBaHmit

90 [I[&noun, X CBOKMCTBA U CIIOCOOBI
MOJIyYeHUS

01 HepactBoprmble OCHOBaHUS, UX
CBOMCTBA U CITOCOOBI TTOJTYYCHUS
[onsatue 06 ampoTepHbIX

9 TUAPOKCHIAX: XUMUYECKHUE CBOMCTBA
u nosrydenue. [Ipumenenue
BOKHEHIIIMX OCHOBAHMI

93 Conu: coctaB, Ki1accuuKarms,
TPUBUAJILHBIC HA3BAHUS

94 dusndecKkue U XUMUYECKHE CBOMCTBA
cousieid. Ilonmyuyenue conei

95 ['eneTnveckas cBsI3b MEXKIy KiIaccaMmu
HEOPraHUYECKUX COCIMHEHU
[IpakTuueckas padora Ne 6. Pemenue

96 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COCTMHEHMI
Brruucnenust no ypaBHeHUSIM

97 XUMUYECKON peaKlUu: KOJIMYECTBA

BEIllECTBA, 00bEMA, MaCChI 110




W3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMy, Macce peareHTOB UJIu
NPOIYKTOB PEAKIINU

98

Brpruncnenust Maccel IpoayKTa
pEaKLIHH MO U3BECTHOM Macce OJTHOrO
N3 UCXOOHBIX BEIIECTB, B3ATOI'O B
BUJIE paCTBOPA, COJEPIKAIIETO
ornpeAenéHHYI0 MacCOBYIO JOJII0
pacTBOPEHHOTO BeLIeCTBa

99

KonTponbnas padora Ne 4 no teme
«OCHOBHBIE KIaCCHI HCOPTraHNUYCCKUX
COCIUHEHUN

100

[TepBbIe MOMBITKY KIACCUPUKAITUU
XUMHYECKHUX DJIIEMEHTOB

101

ITonsarue o rpyimnax CXOIHbIX
OJICMCHTOB

102

DNEeMEHTBI, KOTOpbIE 00pa3yroT
aM(doTepHbIE OKCHJIBI 1 TUIPOKCHUIBI

103

[lepnoanueckuii 3akoH. OTKpbITHE
[Iepuoanueckoro 3akoHa

104

Kopotkonepuoanas u
JUTHHHOTIEpUOAHAS (hOPMBI
[lepuoanueckoii cuctembl
XUMHYECKHX deMeHTOB J[.1.
MeHneneesa

105

[Tepuroas! u rpymIbI

106

OcHOBHBIC CBCIACHUA O CTPOCHHUHU
aTOMOB




107

CocTaB aTOMHBIX s€p

108

H3oTombl Kak pPa3HOBUAHOCTH aTOMOB
XHUMHUYCCKOI'o 3JICMCHTA

109

DJIEKTPOHBI

110

DJeKTpoHHast OpOuTaIb

111

DHepreTUYecKre ypOBHU U
MOJlypOBHU aTOMa; s-, p-, d-opouranu

112

DNeKTpOHHBIE KOH(UTYpaALUH U
3EKTPOHHO-Tpadudeckue GopMyJibl
aTOMOB

113

Crpoenue 31eKTPOHHBIX 000JI0YeK
aTOMOB IEPBbIX 20 XUMHUYECKHUX
31eMeHTOB [leproauyeckoil CUCTEMBI
J.1. Menneneena

114

3aKOHOMEPHOCTH U3MEHEHMSI paauyca
aTOMOB XMMHMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX
CBOMCTB I10 TpyNIaM U Ieprogam

115

H3MeHeHne cBOMCTB cOeAMHEHUN
XUMHYECKHUX IJIEMEHTOB B IIEPUOIAX
U rpynnax

116

XapakTeprucTuKa XUMHYECKOTO
3JIEMEHTA 110 €ro MOJOKEHUIO B
[Tepuonnueckon cucreme .M.
Menaeneena

117

3nauenue [lepuoanueckoro 3akoHa u
[Tepuoanuueckoil CuCTeMbI
XUMHUYECKHUX DIIEMEHTOB IS




Pa3sBUTHA HAYKH U IIPAKTHUKHU

9HeKTp00TpI/II_IaTeHLHOCTB

18 XAMUYECKHX DJICMECHTOB

119 KoBasneHTHas noJyisipHasi CBSI3b

120 KoBasienTHas HenossipHas CBA3b

121 HNonnas cBsI3b

122 DIIEKTPOHHBIE U CTPYKTYPHbBIE
(GbOpMyIIBI BEIIECTB

123 Kpucrannuueckue u amopdHbie
BEIIISCTBA

124 Tunbl KPUCTALTHYECKUX PEIIETOK U
WX XapaKTePUCTUKH
[TpuumHBI MHOTOOOpA3Hs BEIIECTB,

125 3aBUCHMOCTh CBOMCTB BEIIECTB OT
COCTaBa U CTPOCHUS

126 CrelneHb OKUCIICHUS

127 OKHCITUTEITEHO-BOCCTAHOBUTEILHBIE
peakiu

128 XUMHUYECKHE DIEMEHTBI —
OKHCJIUTEIN ¥ BOCCTAHOBUTEIIH
CocraBienue ypaBHeHUN

129 OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii, METO JIEKTPOHHOTO
Oananca
Breruucienus mo ypaBHEHUSAM

130 XUMUYECKON PEaKIUU: KOJINYECTBA

BeIlleCTBa, 00bEMA, MaCChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,




00BEMy, Macce peareHTOB WiIu
MPOAYKTOB pEaKLUU

Brruucnenus npocrenmen
MOJICKYJISIPHOM (hOpMYJTBI BEIIECTBA

131 1
10 U3BECTHBIM MAacCOBBIM JI0JISIM
3JIEMEHTOB
132 060611;16HI/IC M CHUCTEMATHU3AIH i
3HAHUU
KonTtponbhas pabora Ne 5 mo Teme
133 «Crtpoenune aToma. XuUMHUECKast 1
CBSI3b»
134 PesepBHBIil ypok 1
135 PesepBHBI ypOK 1
136 PesepBHBIil ypok 1
OBILEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIACC

Ne
n/n

Tema ypoka

KoauugecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
H3yYeHHUs

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

CTpOCHI/Ie aTOMOB

[TocnenoBarenbHOCTh
3aIOTHCHHUS AICKTPOHHBIX
opOuTaseit aTOMOB MaJIbIX
105705 (00i (V)3

OcoOeHHOCTH 3alI0JTHEHNUS
JNEKTPOHHBIX OpOUTanen
aTOMOB OOJIBIIKX EPUOJIOB

CreleHb OKUCICHUS U
BaJICHTHOCTD

Bunel xuMu4eckou cBs3u

OOMeHHBIN U TOHOPHO-
AKLENTOPHBIM MEXaHU3M
00pa3zoBaHus KOBaJEHTHOM
CBsA3U. MeXMOIEKYIIIpHBIE
B3aUMOJICUCTBU

Tunbl KpUCTAININYECKHUX
pemeToK, 0COOEHHOCTH
CTPOCHUS KPUCTATUINYECKUX
pemETOK

3aBUCUMOCTDH CBOWCTB
BEIIECTBA OT THIIA




KPUCTAJUIMYECKON PEMIETKN U
BUJIa XUMHUYECKOU CBSI3H

Knaccudukanus xumudeckux
peaKui 10 pa3InyHbIM
NpU3HAKaM

10

OHepreTuka XMMUYECKHX
peakuuii. TernoBoii a3 ekt
XUMHYECKOU peaKkuu

11

3akoH I'ecca u ero ciaeacTBUA

12

Breruucnenus no
TEPMOXUMHICCKOMY
YPaBHEHHIO PEaKIINU:
TEII0BOTO Y deKTa
XUMHYECKON PeaKIuu 1o
KOJIMYECTBY BEIIECTBA, Macce
W1 00bEMY
IPOPEearupoBaBIIETo WK
00pa30BaBIIETOCS BEIIECTBA

13

[TonsTHE 0 cKOpOCTH
XUMHYECKON peakiuu. 3aKOH
JIEHCTBYIOIIUX MacC

14

Dueprus aktupaiuu. [lonstue
0 Karannze. DepMEeHTBHI.
NHrubuTOpHI.

15

@DakTOopsI, BIUAIOIINAE HA
CKOpPOCTbh XUMHYECKOU
peakiuun

16

IloHsTHE O XUMHUYECKOM




paBHOBecHUM, puHLHUI Jle
[MaTense

17

@akTOopBbl, BIUSIOLINAE HA
COCTOSIHHE€ XMMHYECKOTO
paBHOBECHS.
[Iporuo3upoBanue
BO3MOKHOCTH MTPOTEKAHUS
XMMHYECKHUX MPEBpAIICHUH B
Pa3IMYHBIX YCIOBUSIX

18

OKHUCITUTETBHO-
BOCCTAHOBHUTEIJIBHBIC PEaKIINN

19

BaxHble okuciuTenu u
BOCCTAHOBUTEIIU.
ITepmanranar kanus

20

CBolicTBa IPOCTHIX BEIIIECTB
— METAJIJIOB M HEMETAJIIOB,
KHCJIOT U COJIEd — B CBETE
npeICTaBICHUI 00
OKHCJIUTENLHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX

21

[IpakTuueckas padora Ne 1.
Pewenue
AKCIEPUMEHTAJIbHBIX 3a4a4 110
Teme «OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN»

22

KontponbHas padora Ne 1 o
TeMe «OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKaHUS
XUMHYECKUX PEAKIUIN»




23

PactBopenue kak gpusnko-
XUMHYECKHUI MpOoLecc

24

DNEKTPOIUTHI U
HEBJICKTPOIUTHI

25

Teopust 3IEKTPOIUTHYECKON
JUCCOLIUAIITT

26

HoHHoe npon3BeneHue BObI.
Boapopoansiil mokaszaresnb

27

DNEKTPOIUTHYECKAS
JUCCOLMAIUS KUCIIOT,
OCHOBAaHUH U COJIer

28

Peakiiun nounoro ooMeHa

29

CBOMCTBa KHCIOT, OCHOBAHUM
1 COJICH B CBETE
MIPEICTaBICHUIN 00
AJIICKTPOJIUTUYECKON
JIHACCOIHAIIN

30

KauecTBeHHBIE peaknu Ha
VOHBI

31

[IpakTuyeckas padota Ne 2.
Pewenne
HKCTIEPUMEHTANIBHBIX 33124 110
TeMe «DIEKTPOIUTUIECKAs
JIVICCOTIHAITUS

32

I'mpponus conent

33

HNoHnHble ypaBHEHUS
TUPOJIU3a colieit

34

[IpakTuueckas pabora Ne 3.




Pemenue
AKCTICPUMEHTAIIBHBIX 33724 110
teme «l'unponus conen»

35

Brpruncnenust Maccel IpoayKTa
pEaKLIHK MO U3BECTHOM Macce
OJHOT'O U3 UCXOJIHBIX
BEIL[ECTB, B3ATOTO B BUJIE
pacTBOpa, COAEPIKALLErO
ONPEACIEHHYIO
KOHLIEHTPALUIO
PacTBOPEHHOIO BEILIECTBA

36

Kontponbnas padota Ne 2 o
TeMe « DNEKTPOIUTHICCKAS
JCcCOIMaIus. XUMUYECKUE
PEaKIuu B pacTBOPAX»

37

OO61as xapakTepuCcTHKa
HEMETaJUIOB

38

OOm1as xapakTepUCTHKA
raJoreHOB

39

XUMHYECKHE CBOWCTBA
rajioreHoB. XuMHUYECKHE
CBOMCTBA XJIOpa

40

XnopoBogopon. ComnsiHast
KHCJIOTa

41

[IpaxTuyeckas padora Ne 4 o
teme "[lonydyenue consHoM
KHUCIIOTBI, U3YUYEHHE €€
CBOMCTB"




42

TlonsaTtue o
KHUCJIOPOACOACPKAIINX
KHUCJIOTaX XJIOpa U UX COJSX

43

Boluncnenus o ypaBHeHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH MX PEareHTOB JIaH B
N30BbITKE

44

Baxaenime coenHeHNS
XJI0pa U UX HAXO0XKIEHUE B
pupoie

45

OOw1as xapakTepuCcTHKa
aneMeHToB VIA-rpynmsl

46

CTpoeHue U CBOWCTBA
IIPOCTOTO BEIECTBA CEPHI.
AmoTponHbie MOIU(pUKALIUN
Cepbl

47

CepoBoaopo1, CTpOCHHUE,
(1)I/ISI/I'-IGCKI/IC U XUMHWYCCKHUEC
CBOMCTBA

48

Oxcuppl cepbl

49

CepHI/ICTaH KHCJIOTa U €€ COJIM.

50

CepHas KUCJIOTa U €€ COJIn

51

[IpomplilIeHHOE NOTyYeHHE
CEpPHOM KUCIIOTHI

52

Haxoxnenue cepsl u €€
COEJIMHEHUI B NIPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIlleH cpeipl




COCAMHCHUAMU CCPhI

53

Beruncnenust Macchl MpoayKTa
pEeaKUuH 10 U3BECTHOU
MaccoBoii (00bEMHOM) JT0TIe
(%) ero BBIXOOA OT
TEOPETUYECKH BO3ZMOKHOTO

54

Brruncnenus maccoBoit
(06BémHOI) monu (%) BEIXOTA
NPOIYKTa PEaKIMu 1O
U3BECTHOI Macce (00BbEMY)
MCXOJTHOTO BEIECTBA H
IPOIYKTA PEaKIHu

55

OO1m1as xapakTepUCTHKA
3JIEMEHTOB VA - TpyMIIbI

56

A30T, pacipocTpaHeHue B
npupojie, PU3NYeCKue u
XMMHYECKHE CBOMCTBA

57

AMMHUak, ero ¢puznyecKue u
XUMHUYECKHUE CBOVICTBA

58

Co aMMOHUA

59

[TpakTrueckas padora Ne 5 mo
teMe "llonyuenne ammuaka,
U3Yy4YEHUE ero CBOMcTB"

60

Oxcuast azota (I, II, IIL, TV,
V)

61

A3sorucrasg kuciiora. A3otHas
KHCJIOTa

62

HpOMLIIJ_IJ'ICHHOG IMMOJIy4YCHHC




A30THOU KUCIOTBI

63

Hurtpatel 1 HUTPUTEI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIIeH Cpeabl
COCIMHEHMSIMU a30Ta

64

docdop, ammorponHsie
Moudukamu pochopa

65

Oxcunsl pocdopa (111, V) u
dbocdopnas kuciaora

66

[TonsTHE 0 MUHEPATHHBIX
ya0OpeHusiX. 3arpsa3HeHue
MPUPOJIHBIX BOAOEMOB
COCTMHEHUSMH a30Ta U

docdopa

67

VYrnepon, ero aloTpOIHbIE
Mo IU(DHUKAIIMH U CBOMCTBA

68

Oxkcunsl yraepoaa, ux
dusznyecKue 1 XUMUIECKHE
CBOMCTBA. DKOJIOTMYECKUE
npo0JIeMbl, CBA3aHHBIE C
okcuaom yriepoaa (IV)

69

[IpakTuueckue padoTsl Ne 6
no teme "l[lonyuenue okcuaa
yriepona (IV) u usyuenue ero
CBOMCTB"

70

YronnHasg KHCI0Ta U €€ COn

71

[TepBoHauanbHBIC MOHATHS 00
OPraHUYECKHX BEHIECTBAX KaK




0 COEIMHEHUSX yriiepoja

72

[Ipupoanble HICTOYHUKHU
YIJIEBOIOPOAOB U UX POJIb B
OBITY U IPOMBIIIJIEHHOCTH

73

IToHsiTHE O OHMONIOTHYECKHU
BAKHBIX OPTaHUYCCKUX
BCIICCTBAX — JKUPpaAX, Oenkax
" yTJICBOJAaX

74

Kpemnnii, ero pusnueckue u
XUMHUYECKHE CBOMCTBA

75

Oxkcupn kpemuus (IV),
KpEeMHHUEBas KUCIIOTa,
CUJIMKATBI

76

bop. bopnas kucnora

77

[IpakTuueckas padora Ne7.
Pemenne
SKCIEPUMEHTAIBHBIX 3314 110
TeMe «Baxkneime
HEMETAIIBL U MX COCAUHCHUS

78

Brraucnenus maccel (00b€Ma;
H.Y.) IPOJIyKTa peaKluu Mo
naHHOU Macce (00BEMY)
MCXOAHOI'O BEUIECTBA,
COAEPKAIIETO ONMPEAETEHHY IO
MacCOBYIO JI0JIIO IIPUMECEM

79

KoHnTtponbhas padota Ne 3 o
Teme «Baxnenmme
HEMETaJUIbl U UX COCUHEHUS»




80

OO61as xapakTepucTHKa
XHMHYECKHUX JICMEHTOB —
METAJIJIOB HA OCHOBAHUU UX
nonoxenus B IICXO JI.H.
MeHnneneera

81

Meramnst A- u b-rpynn

82

Mertannuueckas cBs3b U
MeTaJlIn4ecKas
KpUCTaJUIMYECKasl PEeIIETKa.
3aBUCUMOCTD (PU3UUECKUX
CBOMCTB METAJUIOB OT
CTPOEHHS KPUCTAIUIOB

&3

OO01ImMe XUMAYECKUE CBOMCTBA
METAJLIOB

84

OO61mue cmocoOb! MOTyYeHUS
METAJIJIOB, METAJLTyprHsl.
CrnaBbl

85

DIIEKTPOJIN3 PACILJIABOB U
pPacTBOPOB COJIEH KaK OJUH U3
CIoco00B MOTyYeHUs
METaJIOB

86

Brruucnenus no ypaBHEHUAM
JJIEKTPOJIA3a PACIUIaBOB U
pacTBOPOB BEILECTB

87

[TonsiTHEe 0 KOppO3UK
METAJIJIOB

88

Brruncnenns cocraBa cMmecei
C UCIIOJIb30BAHUEM PELICHUS




CUCTEM ypaBHEHUH

Paznuunble THIIBI BEIYUCIEHUN

89 110 YPaBHEHUSAM XUMHUECKHX
peaxkuuii

90 Merannel A-rpymi.
[IenoyHbIe METAIIIBI
Haxoxnenue B mpupose.

91 CBoOMCTBA MIENOYHBIX
METaJIJIOB

9 OKcHIbl U THIPOKCHUIBI
HATPHS U KaJaus

93 IllenoyHO3eMEeIbHBIC METAJLIBI
Baxueiime coeTMHEHUS

94 KaJIbITHs, CBOMCTBA,
NpUMEHEHUE

95 KéctkocTh BOJIBI M CIOCOOBI
€€ yCTpaHeHus
[TpakTrueckas padora Ne 8 mo

96 teMe "JKECTKOCTh BOJBI U
METO/Ibl €€ yCTpaHeHHs"

97 AroMUHUI
AmdorepHble cBOiicTBa

98 OKCHJIa ¥ TUJIPOKCHJIA
ATIOMUHHUS
OO01mmas xapakTepucTHKa

99 MeTauioB b-rpynmn (mo6o4YHbIX
HNOJArPYII)

100 [lepBoHavasibHbIC




IPEJICTaBICHUS O
KOMITJIEKCHBIX COCIMHEHUSIX

101

Menp u cepedpo

102

[IpencraBnenus o6
aMMHAYHBIX KOMITJIEKCaxX
cepeOpa u Mmeau

103

IMunak

104

AmdorepHble cBOiicTBa
OKCHJIa U TUIPOKCHU/IA IIMHKA

105

Kemnezo

106

OKCI/IIILI, THAPOKCUABI U COJIN
xenesa (II) u xxenesza (I1I)

107

YyryH u cTajgb — CIJIaBbI
xKenesa

108

[IpakTuueckas pabora Ne 9.
Pemenne
9KCHEPUMEHTAJIbHBIX 3aj]ay 10
Teme «BaxkHel1ne MeTamisl 1
UX COEIUHEHUS

109

Brruncnenus cocraBa cMeceit
C UCIMOJIb30BaHUEM PEIICHUS
CHUCTEM ypaBHEHUM

110

Pasznuuubie TUIIBI BEIYUCIEHUN
M0 YPABHEHHSM XUMHUYECKUX
peakuuii

111

Kontponbnas padora Ne 4 o
TeMe «BakHelme MeTauisl 1
UX COEIMHEHUS




112

be3onacHoe ncnoiap30BaHne
BEIICCTB M XUMHUYECKHIX
peakuii B ObITY

113

Hosble maTepuaisl u
TexHoJoruu. [IpuHIunIbL
«3eNEHON XUMHUW»

114

XuMUs U 310pOBbE

115

XUMHUYECKOE 3arpsi3HEHNE
OKPYXaIoIIe Cpeabl.
[TonsiTHE O IpENENBHO
JIOMYCTUMOM KOHLIEHTpaluu
Bemects (I1/1K)

116

DKOJIOTHYECKHE MTPOOIIEMBI,
CBSI3aHHBIE C COCTMHEHUSIMU
yTIepoaa, a30Ta, Cephl,
TSOKENBIX MeTalI0B.Posb
XUMHHU B PELICHUN
HKOJIOTHUECKUX MPoOIIeM

117

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cuctema
XHMHYECKHX 3JIEMEHTOB B
CBETE TEOPUH CTPOCHUS aTOMa

118

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX
COEIMHEHUH B IEpHOJaX U
rpymnmnax

119

CtpoeHue BellecTBa B
TBEPIOM, KUJIKOM U




razo00pa3HOM COCTOSTHUH.
Buabsr xXuMHU4deckou CBI3H

120

Knaccudukanus xumudeckux
peaKui 10 pa3InyHbIM
NpU3HAKaM

121

[Iporuo3upoBanue
BO3MOXHOCTH ITPOTEKAHUS
XUMUYECKUX IIPEBPALLCHUN B
PA3IMYHBIX YCJIOBHAX HA
OCHOBE IPEJICTABICHUN
XUMHYECKON KHHETUKH U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B
pactBopax. ['maponus coneit

123

CBolicTBa KMCIIOT, OCHOBAaHUH
1 COJICH B CBETE
npeICTaBICHUI 00
IIEKTPOIUTUYECKON
JIHCCOIUAIN

124

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
ONeKTpoIus3.

125

[Ipaktuueckas padota Ne 10.
Pewenne
9KCIIEPUMEHTATBHBIX 337a4 10
TeMe «XUMUYECKUE PEAKIIHI)

126

[IpakTuueckas pa6ora Ne 11.
Pemenne
9KCTIIEPUMEHTAIBHBIX 3314 110




TeMe «MeTallibl, HeMETaJIbl 1
HX COEIUHECHUS

127 PesepBHBI ypoK 1
128 Pe3epBHBbIit ypok 1
129 PesepBHBI ypoK 1
130 Pe3epBHBIii ypok 1
131 PesepBHBIi ypok 1
132 Pe3epBHBIit ypok 1
133 PesepBHblil ypok 1
134 PesepBHbIil ypok 1
135 PesepBHblIil ypok 1
136 PesepBHBIil ypok 1

OBILEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

136

11







MPOBEPSEMBIE TPEBGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMBI

8 KJIACC
Kon >
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
npoBepsieMor .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
0 pe3yJbTara
1 ITo Teme: «IlepBoHayanbHbIE XUMHUYECKUE TOHATUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX IOHATHIA: aTOM, MOJIEKYJa,
XUMUYECKUM 3JEMEHT, NPOCTOE BEUIECTBO, CIJIOKHOE BEIIECTBO, CMECH
(omHOpONMHAS W HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca,
1.1 MaccoBas J0Jsi XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJSIPHBIM 00BEM,
XUMUYECKasi peakuus, KiacCu(UKaius peakiuuid: peakiuud COCIUHEHUS,
peaKIMu Pa3IOoKEHUs, PEaKIUH 3aMEIeHUs, Peakiuu OOMeHa, JK30- M
SHAOTEPMHUUYECKUE PEaKIUH, TeII0BOU 3(h(EeKT peakluu, pacTBOp, MaccoBas
JI0J1s1 BellecTBa (IPOLEHTHAsI KOHLIEHTPALKs) B PaCTBOPE
12 WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUH U
' MPUMEHSTH 3TH TOHATHUS TP ONKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 UCTIONB30BaTh XUMUYECKYI0 CUMBOIIUKY ISl COCTaBleHUs (pOpMyI BElIeCcTB
' Y YPaBHEHUN XUMHUUYECKUX PEaAKIUI
L4 PacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHUS MAacChl BEIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHAa ABOraapo
1.5 OMPEJIEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
L6 KJIAaCCU(PUIIMPOBATh XUMHUYECKHE peakuuu (M0 YUCIy U  COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3 (heKTy)
1.7 BBIYHCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB
13 BBIUKCISATH MACCOBYIO JIONKO XHMHYECKOro »dJeMeHTa 1o Qopmyme
' COEeIMHEHNS,
1.9 BBIYUCIIATh MACCOBYIO JIOJIO BEUIECTBA B PaCTBOPE
110 NPUMEHATh ©CTECTBEHHOHAyYHbIE METOABl TMO3HaHWS — HaOIIOJIEHUE,
' U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICJIEHHBIN)
2 [To Teme: «BaxHelme npecTaBUTEI HEOPraHUYECKUX BEILIECTB)
21 pPacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKUX TMOHSATHUWA: OKCHJ, KHCIIOTa,
’ OCHOBAaHUE, COJb
27 ONpeNeNsaTh NPUHAMJICKHOCTh BEHIECTB K  ONpPENEIEHHOMY  Kiaccy
' coeIMHeHHH 1Mo GpopMyIam
2.3 KJIacCU(PHUITMPOBATh HEOPTAHNMYECKUE BEIIECTBA
2.4 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB




Pa3JIMYHBIX KJIACCOB, IMOJATBEPXkKIasi ONUCAHUE NPUMEPAMU MOJEKYJISIPHBIX
YPAaBHEHU COOTBETCTBYIOUIUX XUMHUYECKUX PEAKIINN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTHU OT MX Kauy€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUs XMMHYECKUX IIPEBpAILlCHUHd B
Pa3JINYHBIX YCIOBHSIX

2.6

CJeI0BaTh MpaBUJIaM MOJIB30BAaHUS XUMUYECKOW MOCYA0N U J1ab0paTOpHBIM
o0opyIoBaHHEM, a TaKXke IMpaBUiIaM oOpalleHHs ¢ BeIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKLIMSMH IO  BBIOJHEHHUIO  JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB 1O TOJYUYEHUIO  COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BoOpoa M KHUCIOpOJA), NMPUTOTOBIEHUIO PAcTBOPOB C ONpPENEIEHHOMN
MacCoOBOM JOJEH PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOJIUTH
XUMHYECKHE SKCIEPUMEHTHIIIO pPACIIO3HABAHUIO PACTBOPOB IIejoued u
KHUCJIOT C IOMOIIbI0 MHIUKATOPOB (JaKMyc, ¢peHonpTanenH, METUIOPAHX U

Ipyrue)

2.7

IIPOBOJIUTH PaCUETHI 10 YPABHEHHUIO XUMUYECKOU pEaKINU

ITo Teme: «Ilepuognueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHYECKUX
anemeHtoB J[. M. MenpneneeBa. CtpoeHue aTromMoB. XUMHUUYECKas CBS3b.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUID)

3.1

pacKpbIBaTb CMBICII OCHOBHBLIX XHWMHYCCKUX TOHSTHM: AApO aTtoma,
SHCKTpOHHBIﬁ cIIoM aToMa, aTOMHasd Op6I/ITaJ'IB, paanyc atoMa, XUMHUUYCCKasa
CBA3b, noJesipHad 151 HCIMOJIsIpHAA KOBaAJICHTHAaA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, MOHHAA CBA3b, HOH, KATHOH, AHHWOH, CTCIICHbL
OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUE 3JICMCHTHI

33

ONKCBHIBATh W XapakTepuszoBaTh TaOnmuuyHyo Qopmy Ilepuomuueckoii
CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: Pa3InyaTh MOHITHS «TJIaBHAs MOATPYyINa
(Arpynmna)» u «mobounas noarpynna (brpynma)», «Mainbie» U «O0IbIINAE»
HIEpUO/IbI

34

packpbiBath  cMmbicn  Ilepuommueckoro 3akona JI.MA. Menneneesa:
JEMOHCTPUPOBATh TOHMMAaHUE IEPUOJMYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX IEMEHTOB OT UX MOJ0KeHUs B Ileprnoanyeckon cucreme

3.5

COOTHOCHTh 0003HaueHUs, KOTopble UMeroTcs B Tabnune «llepuoandeckas
cuctemMa xumuueckux »snemeHToB J[.MI. MenneneeBa» ¢ UHCIOBBIMHU
XapaKTepUCTUKAMU CTPOECHMSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB U
3aps  aapa, oOmee YHCIO 3JIEKTPOHOBH  pacHpeieleHHe UuX 110
AJIEKTPOHHBIM CJIOSIM)

3.6

OIPEACIIATh CTCIICHDb OKUCIICHUS 3JIECMCHTOB B 6I/IHapHBIX COCIUMHCHHUAX

3.7

ONpeAensiTh BHJA XHUMHUYECKOM CBSI3M (KOBaJIGHTHasT W  HMOHHAas)B
HEOPraHWYECKHX COCAMHEHUSAX

9 KUIIACC




Kox
npoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKaAs peaKkuus»

1.1

pacKkpbIBaThb  CMBICII  OCHOBHBIX  XMMMYECKUX  TOHATUH:  pacTBOD,
IEKTPOJIUTHI, HEANIEKTPOIUTHI, FIEKTPOIUTUYECKAS TUCCOLMALINS, PEaKLIUn
MOHHOTO0 OOMEHa, KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMbIE U
HeoOpaTHMble  pPEakLUH, OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE  PEAKIIUH,
OKHCJINTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHUE, AJUIOTPOINS,
aM(pOTEPHOCTh, XMMUYECKast CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUINYECKas),
KPUCTAJIIMYECKAsl PEIIETKA, CIUIaBbl, CKOPOCTh XMMHUUECKON PEaKINH

1.2

HWITIOCTPUPOBATE  B3aMMOCBS3b OCHOBHBIX XHMHYECKUX MOHATHH H
IMPUMCHATD 3TU IMOHATHA IIPU OITMCAHNUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh  YPaBHEHUS  3JEKTPOIMTUYECKON  IUCCOLMALUMU  KHUCIOT,
1IeJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUs PEAKUUNA HOHHOTO
oOMeHa

1.4

pacKpbIBaTb  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIIUil
MIOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIHii

1.5

MPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKOM PeaKIuu

ITo Temam: «HemeTtasuibl 1 uX coeauHEHUS» U «MeTajlibl U UX COEIUHEHUS

2.1

XapaKTepU30BaTh (OMHCHIBATh) OOMHME W CHEIU(PUYECKHE XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPXKAAS OINKUCAHUE
MIpUMEPAMU  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIHX
XUMHYECKUX PEAKIUI

2.2

COCTAaBJIAITb  YPABHCHUA peaKHHﬁ, MMOATBCPXKAAIOINX  CYIICCTBOBAHHC
T€HETUYECKOM CBS3U MECKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBPAICHUN B Pa3IWIHBIX
YCIIOBUSAX

2.4

CJIeI0BaTh IpaBWJIaM IOJIb30BAaHUS XUMUYECKOW MOCYA0H U J1a00paTOpHBIM
o0opyIOBaHHEM, a TaKXKe MpaBUjIaM oOOpamieHHs ¢ BeIIeCTBaMH B
COOTBETCTBUHN C HHCTPYKIUAMUA 110 BBITIOJTHEHU IO na60paT0prlx
XUMUYECKHUX OIBITOB MO TOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa u yrJIeKHUCIIOTO rasa)

2.5

MPOBOJIMTH PEAKIIUHU, MOATBEPIKIAIONINE KAYECTBEHHBIA COCTAB PAa3IMYHBIX
BEIICCTB: PACIIO3HABATH OIBITHBIM IMYyTEM XJIOpUI-, OpPOMHI, HWOIHU],
KapOonar, gocdar, cuukart, cyabdar, THAPOKCUIUOHBI, KATHOHBI AMMOHUS,
HMOHBI WM3yYEHHBIX META/UIOB, IPUCYTCTBYIONIME B BOJHBIX PacTBOpax
HEOPTraHMYECKUX BEIIESCTB

[To Teme: «XuMus U OKpY’KaroILas cpeaay

3.1

PACKPbIBATb CMBICII OCHOBHBIX XHWMHWUYCCKUX MMOHSATUH: HI[K BCIICCTBA,




KOpPpO3HUsl METAJIOB

3.2

NPUMEHSATH OCHOBHBIE OTEPAIlMd MBICIUTEIBHON AEITeIbHOCTH — aHAIN3 U
CUHTE3, CPaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, BBISBICHHE MPUIMHHO-
CJICICTBEHHBIX CBSI3€H — JUIS M3YyYCHHUs CBOWCTB BEIIECTB M XMUMHUYECKHX
peakuuii; eCTECTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HaOIIOJCHHUE,
U3MEepEeHHEe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PealIbHbIN U MBICJICHHBIN)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblIii 3J1€MEHT COAEPKAHUS

1

HepBOHa‘laHBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posb XMMUM B KU3HU 4YellOBEKa. XUMHS B CHUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonstTe o Meromax mo3HaHUS B XuMuU. Yucteie BemecTBa U cMecu. CrocoOsl
paszelieHusl cMecen

1.3

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHYECKUX SJIEMEHTOB.
[TpocTeie u criokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

Xumnueckasi ¢opmyia. BaneHTHOCTb aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHas aToMHass Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHas Macca. MaccoBasi 10JI1 XMMUYECKOIO DJIEMEHTa B COCIMHEHUH

1.5

KonunuecTtBo BemectBa. Monb. MoisipHas mMacca. BzaumocBsi3b KOJMYeCTBa, MACChl U
qrclia CTPYKTYpPHBIX €IMHHUIl BemlecTBa. Pacu€tel mo QopmynamM XUMHUYECKHX
COEIMHEHUN

1.6

dusznueckue ¥ XUMUYECKHUE SBJICHHS. XUMHYECKass PEeakius W e€ mpu3Haku. 3aKOH
COXpPaHEHHUS MacChl BEIIECTB. XUMUUeckue ypaBHeHus. Kinaccupukanusa XuMu4ecKux
peakiuii (COeIMHEHUs, PAa3I0KEeHUS, 3aMEeIeHIs], 0OMEHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYAOW, C MpaBUIaMHU
paboThl B J1abopaTopuu U NMpuéMaMu oOpaiieHus ¢ J1abopaToOpHBIM 000PYI0OBAHUEM,
U3y4YeHHE U OINHcCaHue (PU3NYECKUX CBONCTB OOPa3I[0OB HEOPraHMYECKHX BEIIECTB,
HabOmoeHne Qu3nueckux (TUIaBIeHUE BOCKA, TasHUE IbJja, PaCTHpaHUE caxapa B
CTYNKEe, KWUIIEHHE W KOHJIEHCAIMS BOJbI) W XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJIMBAaHUE MEJIHON IPOBOJIOKH, B3aUMOJECUCTBUE Mejla C KUCJIOTOM) SIBICHUH,
HaOJI0/IeHUE M ONKMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKuil (pas3ioskeHne
caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUJIOM Oapusi, pas3ioKeHHE
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aUMOJEHCTBUE JK€J€3a C PacCTBOPOM COJIH
menu(ll), w3yueHume cmocoOOB pas3feneHuss cMecei (C TOMOIBI0 MarHuTa,
¢bunbTpOBaHUE, BhIMIApUBAHUE, TUCTHIUILMS, XpoMaTtorpadus), MpoBEeIeHUE OUUCTKH
MOBApEHHOW conM, HAONMIOJIEHHE U OIMCAaHUE pPe3yJbTaTOB IPOBEICHUS OIbITa,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHME MOJEIEH MOJIEKYJI
(mmapocTep>KHEBbIX)

Baxwueiime npeactaBuTed HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmecs raso. CocraB Bo3ayxa. Kucinopos — 351eMEHT U IPOCTOE BELIECTBO.
Haxoxxaenue kucnopona B mpupojie, pu3nyeckrue 1 XUMHUECKUE CBOICTBA (peakIuu
ropenust). Oxcunel. [Ipumenenune xucimopona. CrnocoObl MOMy4eHHUS KHCIOPOAA B
nabopatopun M npomblieHHOCTH. KpyroBopor kuciopopa B mpupone. O30H —




AJIOTPOIHAS MOAU(PUKALIUS KUCIOPOoJa

2.2

TemnoBoit 3pdekr XuMHYECKOW peakinu, TEPMOXMMHUYCCKHE YpaBHEHHS, SK30- W
SHAOTEPMHUUYECKHUE peakuuu. TOIuIMBO: Yroidb M METaH. 3arps3HEHHE BO31yXa,
yCHUIIEHUE TTAPHUKOBOTO 3P deKTa, pa3pymieHue 030HOBOTO CIIOS
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BOI[OpOI[ — OJICMCHT M IIPOCTOC BCUICCTBO. HaXO}K,I[eHI/Ie BOJOpOJa B IIpUPOAC,
(1)I/I3I/ILICCKI/IG H XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC, CIIOCOOBI MMOJIy4YCHU. Kucnoter n
COJIn

2.4

MounsipHblii 00BEM ra3oB. Pacy€Tbl M0 XMMUYECKUM ypaBHEHUSAM

2.5

®dusnueckue cBOMCTBA BOIBL. Boxa kak pacrBopurens. PactBopel. HacseieHnHbsle u
HEHACBIIICHHBIE pacTBOPbL. PacTBOpuMOCTH BemecTs B Boxe. MaccoBas 1os
BElIeCTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA Bojabl. OcHOBaHusA. Ponb pacTBOpoB B
Opupojie M B KU3HU uyelnoBeka. KpyroBopor Boabl B IMpHUpoje. 3arps3HEHHE
pUPOIHBIX BOA. OXpaHa M OYNCTKA MPUPOIHBIX BOJL

2.6

Knaccudukanus neopranmueckux coeaunenuil. Oxcunapl. Kiaccudukanus okcuaoB:
coneoOpa3syromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) M HecoieoOpa3yromue.
Homenxnarypa okcnioB. @u3ndeckue 1 XMMUYECKAE CBOMCTBA OKCUAOB. Iloryuenue
OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHUW: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. Pu3nyeckue U XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonyyenue ocHOBaHUI

2.8

Kucnorer. Knaccudukamus xucnor. Homenknatypa kucior. Pusmyeckue u
XMMHYECKHE CBOMCTBA KuCIOT. Psag axktuBHoctu MetamnoB H.H. bekerosa.
[Tonyuenue kucinor

2.9

Comu. Homenknatypa coned. @Puznueckue W XUMHUYECKHME CBOMCTBA COJICH.
[Tonydenue coneit

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN IKCHEPUMEHT: KaueCTBEHHOE ONpEeNIeHUE COJIEp)KaHUsS KHUCIOpoAa B
BO3/yXe, MOJy4YeHHe, coOupaHue, paclio3HaBaHUE M H3yYEHUE CBOMCTB KHUCIOPOAA,
HaAOI0/IEHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOSHHUKHOBEHHS W
MpeKpaiieHus: TopeHus (Mmokapa), 03HaKOMJICHHE ¢ 00pasliaMyd OKCHIOB M ONMHUCAHHE
WX CBOWCTB, NIOJyYeHUE, COOMpPaHUE, pacliO3HABAHUE M M3yUYEHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojeiictBue Bomopoga ¢ okcumom  meau(ll)  (BozmoxkHO
WCITOJIb30BAaHNE BHUJIEOMATEPHAIIOB), HAOIIOACHIE 00Pa3Il0B BEIIECTB KOJUYECTBOM |
MOJIb, HCCJCIOBAaHWE OCOOCHHOCTEH pAcTBOPEHHsS BEIIECTB C  PA3IUYIHOM
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNMPEACIEHHON MacCOBOW J0JIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEWCTBHE BOABI C MeTaUlaMH (HaTpueM H
KaJbIeM) (BO3MOYKHO HCIOJIh30BAaHUE BUJECOMATEPHANIOB), ONpEAeTIeHHE PACTBOPOB
KUCJIOT W IIeJoYell C TIOMOIIbI0 WHIMKATOPOB, MCCIEOBaHHE OO0pa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIMIOJCHHE H3MEHEHHS OKPACKH
WHJMKATOPOB B PAacTBOPaxX KUCJIOT W MIENIOYeH, U3YYCHHE B3aMMOJICHCTBHUS OKCHJIA
menu(Il) ¢ pactBopoM cepHOM KHCIOTHI, KHUCIOT C MeTaJlaMH, peaKIuil
HEUTpaTU3aliy, TIOTYYCHHEe HEPaCcTBOPUMBIX OCHOBAHHMA, BBITCCHCHHE OJIHOTO




MeTajula IPYyTruM W3 pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/ad II0 TeMe
«BaxHelmue Kiacchl HEOPraHMYECKUX COCTUHEHNI»

IIepuonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMUYECKUX 3i1eMeHToB [1.1.
MenneneeBa. CtpoeHue aToMoOB. XUMHUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

IlepBble MONBITKM KiIAacCHU(PUKALMK XMMHUYECKHX 3JIeMeHTOB. [loHsTHEe O rpymmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHBbIE U IIEJIOYHO3EMEIbHBIE METaUIbl, TIaJOTreHBI,
UHEPTHBIE Ta3bl). OJIEMEHThl, KOTOpble O0pa3yloT amM{QoOTepHbIE OKCHUAbI H
TUAPOKCHIBI

3.2

[lepuonnueckuii 3akoH. Ilepuomnueckas cucTeMa XUMHUYECKMX »3jemMeHToB [[.U.
MengeneeBa. KopoTtkonepuoanas u IuMHHONEepuoaHas ¢opmel I[lepuonndeckoit
cucteMbl xuMuueckux osnemeHTtoB J[.M. Menneneesa. Ilepuonbl u Tpymisl.
®u3nuecKuil CMBICI MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA
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Crpoenne aromoB. CoctaB aToMHbIX snep. WM3otombl. nekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0UEeK aTOMOB MepBbIX 20 XUMUYECKUX 37eMeHTOB [lepuonnyeckoit
cucteMbl J[.M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA IO €ro
nonoxxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneesa
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3aKOHOMEPHOCTM  HM3MEHEHHs  pajadyca  aTOMOB  XUMHUYECKHX  JJIEMEHTOB,
METAINIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO IpylnaM M IepuojaM. 3Ha4cHHE
[Tepnognueckoro 3akoHa u [lepuoauveckol CHCTEMBI XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTHA HayKu U npaktuku. [[.1. MenneneeB — yd€HbIN U TpaxkjaHUH

3.5

Xumuueckass  cBsizb.  KoBanmenTHas — (MOJsIpHAsT W HEMOJSpHAs)  CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XMMHUYECKUX 3JIEMEHTOB. FIOHHAas CBA3b

3.6

Crenenp okuciaeHHS. OKHCIUTEIHLHOBOCCTAHOBUTCIILHEIC pcaKknuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBIICHUS. OKUCIUTEIN ¥ BOCCTAHOBUTEIIN

3.7

XUMHUECKUH SKCHEPUMEHT: U3ydeHHe 00pa3lioB BELIECTB METANIOB U HEMETAJUIOB,
B3aUMOJIEIICTBHE THIPOKCHIA LIMHKA C PAaCTBOPAaMM KHMCJIOT U ILEN0oYel, IpoBeIeHe
OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH
(ropeHue, peakuy pa3iokKeHHsl, COETUHEHNU )

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BemectBo u xumunyeckas peakuus. [losropenune

1.1

Hepﬂonnqecxnﬁ 3aKOH. HepﬂonnquKaﬂ CUCTEMAa XHUMHUYCCKUX JJICMCHTOB ,HI/I
MeHpeneesa. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MEHEHHH CBOMCTB
XUMHUYCCKUX IJICMCHTOB IICPBLIX TpéX NIEpUOaOB, KA, KAJIbLIUA U UX COCAMHEHUH B
COOTBETCTBHH C ITOJIOKCHHUEM OJICMCHTOB B Hepno;mqecxoﬁ CUCTCMC U CTPOCHUEM UX
aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XHUMHYECKOH CBSA3H. THIIBI KpUCTAJIUIMICCKUX peI_HéTOK,




3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMNA KPUCTAIUIMYECKON PEMETKH MU BUIA
XUMUYecKor cBsa3u. Kiaccudukamuss ¥ HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB
(MeXIayHapoaHas ¥ TpUBUAIbHAs). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K
pa3IMYHBIM  KJlacCaM  HEOPraHMYECKUX  COEIMHEHMM, TIEHETUYeCKass  CBA3b
HEOPraHWYECKUX BEIECTB

1.3

Knaccudpukanus XUMHYECKHUX peakUuid MO pPa3IMYHbIM IpHU3HAKaM (10 YUCIy U
COCTaBY YYacTBYIOLIUX B PEAKLUHU BEILIECTB, [0 TEIUNIOBOMY 3(PPeKTy, M0 U3MEHEHHUIO
CTENEHEH OKHUCIIEHUSI XUMHUYECKHUX OJJIEMEHTOB, IO OOpPaTHMOCTH, IO YYacTHIO
KaTajau3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIUU, TEPMOXUMHUUYECKHE YpPaBHEHHUS.
[TonsiTHE O CKOPOCTH XMMHUUYECKOH peakuuu

1.4

[TonsiTue 006 o0OpaTUMBIX M HEOOPAaTUMBIX XHUMHUYECKUX peakuusx. llonarue o
TOMOI€HHBIX M TEeTePOreHHBIX peakuusax. [loHsATHEe O XMMHYECKOM pPaBHOBECHH.
@DaxTOopbI, BAUSIOIINE HA CKOPOCTh XUMHUUECKON PEaKIMK U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS

1.5

OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHEIE pcakuuu, BHGKTPOHHBIfI 6anch OKHUCJINTECIIbHO-
BOCCTAHOBUTEIIBHOW  pEaKIMH. CocraBneHue  ypaBHEHUW  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOT 0 OaaHca

1.6

Teopust 2IEKTPOIUTHUECKON OUCCOLMALUU. OJIEKTPOJUTBI W HEIJIEKTPOJIMTHI.
Karnonsl, anmonbl. MexaHU3M JAMCCOLMAIMM BEILECTB C pPA3IMYHBIMUA BHIAMU
xumuueckor cBs3u. Crenenp aucconuanuu. CuibHbIE U Cl1aOble BJIEKTPOJIUTHI.
Peakuuu noHHOro oOMeHa. Y cioBus MpOTEKaHUs PeaKkiil HOHHOrO 0OMEHa, MOJIHbIE
Y COKpalI€HHbIE NOHHBIC YpaBHEHUA peakinii. CBOMCTBA KUCIOT, OCHOBAHUMN U COJIEH
B CBETE IMPEACTaBICHUI 00 »3IIEKTPOIUTHYECKONH aucconuanuu. KadecTBeHHbIE
peakuuu Ha UOHBI. [loHATHE O THApONIN3E CoNen

1.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIJIGHHE C MOJCIISIMH KPUCTAJUIMIECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMETAIUIOB (rpaduTa W ammasa), CIOKHBIX
BEIECTB (XJIOpUIA HATpPUs); HCCIECIOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKON
pEaKLUK OT BO3JCUCTBHSA Pa3IUUHBIX (PAaKTOPOB; UCCIIETOBAHHUE HIEKTPOIPOBOTHOCTH
pPacTBOPOB BEIECTB, MpOLECCca AUCCOLMALNK KHCIOT, MIeJI04el 1 conei (BO3MOKHO
UCIOJIb30BaHUE  BHUJIEOMATEPUANIOB); TPOBEJICHHE ONBITOB, WILTIOCTPUPYIOIINUX
NPU3HAKU MPOTEKaHMs peakii HOHHOTO oOMeHa (00pa3oBaHHE OCa/Ka, BbIIEICHUE
raza, oOpa3oBaHHE BOJbI); OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX pEaKUui (TOpeHHe, peakiuu pa3jokKEeHUs, COCIUHEHUS),
pacro3HaBaHHE HEOPTaHWYECKHX BEIIECTB C TOMOIIbI0 Ka4eCTBEHHBIX pEaKIUil Ha
MOHBI; PEIICHHUE 3KCIICPUMEHTAIBHBIX 33/1a4

HemeTamnsl u ux COCIUHCHUA

2.1

OO6mas xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okuciaeHus. CTpoeHue M (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XHMMHUYECKHME CBOWCTBa Ha TMpuMepe Xjopa (B3aHMMOJICHCTBHE C
MeTalJIaMHi, HeMeTaUlaMH, Ineiodamu). XiopoBoaopod. ConsHas KuUCIOTa,
XMMHYECKHE CBOMCTBA, NOJIyYEHHE, IPUMEHEHUE. J[eMCTBHE XJI0pa U XJIOPOBOAOpOAA
Ha OPraHu3M 4elIoBeKa. BaxkHenIne XIopuabl U UX HAX0KIAEHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 35eMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,




XapakTepHble cTerneHu okucieHus. CtpoeHne W (U3HMYECKHE CBOWCTBA MPOCTHIX
BEUIECTB — KHUCJIOpPOJAa U cepbl. AJUIOTPOIHBIE MOIU(MUKALMU KUCIOPOJAa U CEpBHI.
Xumudeckue cBoicTBa cepbl. CepoBOIOPO, CTpOCHHUE, (PU3NUYECKHE U XUMHUYECKHE
cBoicTBa. OKCUABI CEpbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
dbuznyeckue U XUMHUYECKUE CBOMCTBA (0OIIMe Kak MPeICTaBUTENs Kiacca KUCIOT U
crnenuduueckre). XUMUYECKUE PEAKIUH, JeKallie B OCHOBE IMPOMBIIICHHOTO
crocoba moslydeHus cepHod Kucinotel. llpumenenume. Conum cepHOM KHCIIOTHI,
KaueCTBEHHas peakmnuss Ha cyinbdar-noH. HaxoxaeHwe cepsl U e€ COCTUHEHHUH B
npuposie. XUMHUYECKOE 3arps3HEHHE OKpY’Kalolleld Cpeabl COEIMHEHUSIMU CEpbl
(KUCTIOTHBIE ~ JTOXKAHM, 3arps3HEHHE BO3IyXa W BOJOEMOB), CIIOCOOBI  €ro
MIpEeAOTBPAILLEHUS
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OO0mast xapakTepucTUKa 3JeMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTETIEHU OKHUCIECHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE, PU3NUECKUE
U XUMHYecKHe cBorcTBa. KpyroBopor a3ora B mpupoae. AMMuaK, ero gpusmueckue u
XUMHYECKHE CBOMCTBA, oMy4YeHne U npuMeHeHne. Cotm aMMOHWMS, UX (pU3UIECKUe U
XMMHYECKHE CBOWCTBa, NMpuUMeHeHHe. KauecTBeHHash peaknus Ha HOHBI aMMOHWUSL.
A30THas KHCIIOTa, €€ MoTydeHHe, PU3nYecKne U XMMUYECKHe CBOWCTBa (00mIre Kak
IpE/ICTaBUTEINS KJlacca KUCIOT W crneuuduyeckue). Mcrmomp3oBaHue HHUTPATOB M
cojJiell aMMOHHSI B KaueCTBE MUHEPAIbHBIX yAOOpeHH. XHMHUYECKOe 3arps3HEeHue
OKpY’Kalollel cpeabl COCIUHEHHUSMHU a30Ta (KUCIIOTHBIE MHOXKIHW, 3arps3HEHUE
BO3/1yXa, IIOYBHI H BOJIOEMOB)
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®dochop, ammorponHble Momudukanuu dochopa, QuMUecKHe W XHUMHYECKHE
coiictBa. Oxcun ¢ochopa(V) u dochopHas kucinora, GU3NUYECKUe U XUMHUECKUE
cBoiicTBa, monydeHue. Hcrnonb3zoBanue ¢GocdaroB B KauecTBE MHHEPATbHBIX
yaoOpeHuit

2.5

OO6mas xapaktepuctuka 35eMeHToB [VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIe CTEMEHH OKUCICHMs. YTIEpoi, aUIOTPONHbIE MOIU(UKALINH,
pacmpocTpaHeHHe B MpUPOJe, (PU3NUYECKHE M XUMHUYECKHE CBOWCTBA. AacopOrus.
KpyroBoport yriepona B npupoje. OKcuasl yriepoaa, ux Gu3ndecKue U XUMUIECKUe
CBOMCTBA, JCHCTBUE Ha JKHUBBIE OpPraHU3MBbI, IIOJly4YeHHME U IIPUMEHEHUE.
DKOJOTHYeCcKHe TMpoOIeMbl, CBsi3aHHbIe C okcuaoMm yraepoma(lV); rumoresa
IOOATLHOTO TOTETUICHUsT KJIMMaTa; MapHUKOBBIA () (deKT. YTonbHAs KUCIOTa U e€
COJIx, HuX q)HSI/ILIeCKI/Ie U XUMHUYCCKHUEC CBOI\/'ICTBa, MOJIYUCHHUEC W MPUMCHCHHUC.
KadectBennas peaknus Ha kapOoHaT-uoHbI. Mcronp3oBaHue kapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

[TepBoHauanbHBIE TMOHATUS OO0 OPraHUYECKUX BEHIECTBAX KaK O COCAMHECHUSIX
yraepoaa (MeTaH, 3TaH, STHIEH, alleTUJIEH, 3TaHOJ, INIMLIEPHH, YKCYCHAsl KHCIIOTA).
Nx coctaB m xummuueckoe crpoerue. [loHATHE 0 OMOTOTHYECKH BaKHBIX BEIECTBAX:
XKHpax, OeiKax, yriieBoJax — U UX poJiu B KU3HU 4YelloBeKka. MarepHaibHOE eINHCTBO
OpPraHMYECKUX M HEOPTraHMYECKUX COCTUHEHHIMA

2.7

Kpemuuii, ero ¢gusnueckue M XMMHUYECKHE CBOWCTBA, MOJYyUYEHUE U IPUMEHEHHUE.
Coenunenus kpemHus B npupoze. Oduue npeacrasiaeHus 00 okcunae kpeMHua(IV) u
KpeMHUeBOM kuciote. CHIMKAaThl, HMX HWCIOJb30BaHWE B OBITY, MEIULUHE,




HpOMI)IHIJ'IeHHOCTI/I. Ba)KHefIIHHe CTpOI/ITeJ'IBHI)IC MaTepI/IaJ'IBII KepaMI/IKa, CTCKIJIO,
IeMeHT, 0OeToH, kenme3o0eroH. I[IpoGmembr  Ge30MacHOrO  MCIOJb30BAHUS
CTPOUTEIIbHBIX MAaTEPHUAJIOB B MIOBCEAHEBHON KU3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: M3Y4YeHHE 00pa3llOB HEOPraHUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCIIOTHI; IPOBEIEHUE KAaueCTBEHHBIX peakUUid Ha XJIOPUI-UOHBI U
HaOJII0/IEHUE TPU3HAKOB HUX IMPOTEKAHMS;, ONbBITHI, OTpaxkarolue (U3NUECKUe U
XMMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COEIMHEHMH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); O3HAaKOMJICHME ¢ o0pa3uamu XJOPHJIOB  (TaJOreHUI0B);
O3HAKOMJIEHHE ¢ 0o0pa3laMu cepbl U €€ COeIMHEHUSAMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); HAOJIOJEHHUE Mpoliecca OOYyIJIMBaHUS caxapa MHOJ JelcTBUEM
KOHLICHTPUPOBAHHOM  CEpPHOM  KHUCIJIOTBI,  M3y4€HHME  XMMHYECKHUX  CBOMCTB
pa30aBIeHHON CEpHON KUCIOTHI, MPOBEICHHE KAaYECTBEHHOW peakIMu Ha CyJbQat-
MOH M HaOMIo/eHHe TpU3HAKa e€ MpOTEeKaHWs; O3HAKOMJICHHE C (U3UUYECKUMHU
cBoiicTBaMM a3ota, ¢ochopa M HUX COECOUHEHHH (BO3MOXXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIOB), 0Opas3mamMu a30THBIX U (POocPOpHBIX yIOOpEeHUM; MoITydeHue,
coOupaHue, paclo3HaBaHHME M M3Y4YEHHE CBOMCTB aMMHUaka; IPOBEAECHUE
Ka4eCTBEHHBIX pEaKIMil Ha MOH aMMOHUS U (QochaT-HOH U U3yYEHHUE NMPU3HAKOB MX
IIPOTEKaHUs, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHOM a30THOW KHCJIOTBI C MENBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEPHAJIOB); U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pPemEToK anMasa, rpadura, ¢QynnepeHa; o03HaAKOMIICHHE C
MPOIIECCOM  aJICOPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM yTIEM U
YCTPOICTBOM MpPOTHBOra3a; MOJy4YeHHE, COOMpaHUE, pacHo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEJIEHUE KAaYeCTBEHHBIX peakluil Ha KapOoHAT- U
CUJIMKAaT-HOHBI U U3yYEHHUE NIPU3HAKOB UX NMPOTEKaHMs; O3HAKOMJICHHE C NTPOTyKIUEN
CHWJIMKaTHOM IPOMBIIUIEHHOCTH; PEIICHHE DJKCIEPUMEHTAIBHBIX 3aJad IO TeMe
«Baxnelnue HeMeTauIbl U UX COEAVUHEHUS»

Mertamisl 1 uxX COCIUHCHUA

3.1

OO0mass xapakTepuCTUKa XUMHUYECKHX D3JIEMEHTOB — METAJIOB Ha OCHOBAaHUM HX
nonoxkeHus B llepuoanueckoii cucreme xumudeckux snemMentos /.M. Menneneesa u
ctpoeHust atomoB. CTpoeHHe MeTamioB. Mertaminueckas CBSI3b U MeTajuIMuecKas
KpUCTAJIIIMYECKAsl peIIETKA. DIEKTPOXUMUYECKUN Psii HAIIPSHKEHUH METalIoB

3.2

dusnueckue M XUMHUYECKHe CBoicTBa MeTauioB. OOmme crnocoObl MOIydYeHUs
MeTauioB. IloHATHE O KOPpPO3MM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTBl MX OT
koppo3uu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y TIPOMBILUIEHHOCTH
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H_IGJ'IOLIHBIC METAJJIbI: IIOJIOXKCHHE B HCpHOI[H‘ICCKOﬁ CHCTEME XHMHYCCKUX
OJICMCHTOB I[I/I MeHz[eneeBa; CTPOCHUEC HX daTOMOB; HAXOXICHHC B IIPUPOAC.
dusznueckne M XHMHYECKHE CBOMCTBA (Ha MpuMEpe HaATpUd U KaHI/Iﬂ). OKCI/I)IBI 151
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMCHeHI/Ie IIEJI0YHBIX METAJJIOB M UX COCAUHCHUN
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[IlenoyHo3emMenbHbIE METAIIBI MAarHUM M KalblUi: TNojoxxkeHue B llepmoamyeckoit
cucreMe xumuueckux odnemeHtoB JI.MI. MenzaeneeBa; CTpO€HHE UX aTOMOB;
HaxoXJeHue B npupojae. OuU3nuecKue U XUMMHUYSCKUE CBOHMCTBA MarHus M KaJbITHs.
Baxneiimue coequHeHus! Kajbls (OKCHI, THAPOKCHI, conn). JKECTKOCTh BOIBI U




crocoObl €€ yCTpaHeHus

3.5

Amomunuii: nonoxenue B Ilepuogumueckoil cucteme xumudeckux asnemeHToB (.M.
Menzeneesa; CTpOCHHE aTOMa; HaxXOXJAeHUE B npupoae. PU3ndeckue U XUMUUYECKHE
CBOICTBa amoMuHUsA. AMPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA aTFOMUHUS

3.6

Kenezo: mnonoxkenne B llepuogmyeckoil cucreme Xumuueckux siemeHtoB JI.U.
MeneneeBa; CTpO€HHE aToMa; HaxoxKaeHue B npupoae. dusndeckne 1 XUMUYECKUE
cBoiicTBa xene3a. Oxcunbl, Tuapokcuasl u conu xeneza(ll) u sxenesa(Ill), ux cocras,
CBOMCTBA U NOJIy4YEHUE

3.7

XUMHUECKUHN SKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3laMi METaJlJIOB U CIUIABOB, MX
(GU3M4EeCKUMHU CBOMCTBaMU; M3y4E€HHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), 0COOEHHOCTEH B3aUMOJECHCTBUS OKCUAA KaJIbIUS
U HaTpus ¢ BOJOW (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB); MCCIIEOBAHUE
CBOMCTB >KECTKOW BOJBI; Ipollecca TOPEHUs XKelle3a B KUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KaUECTBEHHBIX pEaKIUil
Ha MOHBI (Mar"us, KaublMs, allOMUHUA, LKHKa, xene3a(ll) u xeneza(Ill), mequ(Il);
HaOJII0/IEHUE U ONHCAaHUE MPOLIECCOB OKPALIUBaHUS IJIAMEHU MOHAMH HATpPUsl, Kaaus
U KanblMs (BO3MOXKHO — HCIOJIB30BAaHUE  BUACOMATEPHATIOB);  MCCIIEJOBAHUE
aM(pOTEpHBIX CBONCTB THAPOKCHIA aTIOMHMHHA U THAPOKCHIA LUHKA; PpEIICHue
AKCIEPUMEHTAJIbHBIX 3aa4 110 TeMe «BaykHelI1e MeTauibl U UX COEIUHEHUS»

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

Hosble MaTepuansl U TeXHOJIIOrMHU. BelecTsa U MaTepualibl B IIOBCEIHEBHOW JKU3HU
4eJloBeKa. XUMHUs U 310pOBbe. be3omacHoe UCIOIb30BaHUE BEIIECTB U XMMUYECKUX
peakuuii B ObITy. [lepBast mOMOIIb IPY XUMHUYECKUX 0’KOTaX U OTPABICHHSIX

4.2

OCHOBBI 3KOJIOTMYECKOH I'PaMOTHOCTH. XHMHYECKOE 3arps3HEHHUE OKpYKarolleu
cpeapl IIJIK. Pomp XuMuM B pemieHUH SKOJOTHYECKHX mpobsieM. [Ipupoanbie
UCTOYHUKU YTIEBOAOPOAOB (yroyib, MPUPOAHBIA Ta3, HEPThb), MNPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMUYECKUN SKCIIEPUMEHT: HU3y4YeHHE O00pa3loB MaTepuanoB (CTEKJIO, CIUIABbI
METaJIJIOB, MOJINMEPHBIE MaTepUAIIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
npoBepsieMor
0 Tpe0OBaHUA

IIpoBepsiembie TPeOOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTO
o0uiero oopazoBanust Ha ocHoBe PI'OC

1

HpeI[CTaBJ'ICHI/IC .

1.1

O TI03HABAa€MOCTM  SIBJIEHUH NOpPUPOJbI, TMOHUMaHUE OOBEKTUBHOUN
3HAYUMOCTH OCHOB XHUMHYECKOM HAyKM Kak o00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTa OOlIeld KyJbTypbl U  IPaKTHYECKOH
NeSITeIbHOCTH YEJIOBEKA B YCIOBHUAX COBPEMEHHOI'O OOIIECTBA; MOHMMAaHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IIO3HAHUSA, B TOM YHCJIC OKCICPHUMCHTAJIbHBIX H
TCOPCTUUCCKHUX MCTOAAaX HUCCIICAOBAHUA BCIICCTB U U3YUCHHUA XUMHNYCCKUX
peaKHI/Iﬁ; YMCHHE HUCII0JIb30BaTh MOJCIN IJIA 00BACHEHHS CTPOCHUA aTOMOB
" MOJICKYJI

1.3

0 cdepax mpodecCHOHATHHON AEATEIBbHOCTH, CBSI3aHHBIX C XHMHEH U
COBpPCMCHHBIMUA TEXHOJIOI'UsIMU, OCHOBAaHHbBIMHA Ha JOCTUXCHUAX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT 06y‘IaIOHII/IMC$[ paccMaTpuBaTh XUMHUIO
Kak chepy cBoerr Oyaymiel npodeCcCHOHATBHOW NESITEIBHOCTH U CHENaTh
OCO3HAHHBIM BHIOOP XUMHH KaK MPOQHILHOTO MPEeIMeTa MPH Iepexojie Ha
YPOBEHb CpEIHET0 00IIero 00pa3oBaHuUsI

Bianenne cucreMold XMMHYECKMX 3HAHUM U yMEHUE NPUMEHATH CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpask BKIIFOYAET:

2.1

BKHEUIIINE XUMHUECKUE TTOHATUS: XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, NPOCTOE U CJIOKHOE BELIECTBO, OAHOPOJHAs U HEOAHOPOJHAs
CMECh, OTHOCUTEJIbHBIE aTOMHAasi W MOJIEKYJIIpHAas MaccChl, KOJIMYECTBO
BEIIECTBAa, MOJIb, MOJISIpHas Macca, MOJISIpHBIH OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJb (CpedHss), XUMUYECKasl peaklys, peakluu COeIUHEHUS,
peakUuu pasiioKEHUs, peaklUy 3aMelIeHMs], PeakIuu OOMEHa, TErIOBOU
3¢ dexT peakuu, 5K30- U IHAOTEPMUUYECKUE PEAKLIUU, PACTBOp, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MacCOBasl 10JI1 U MPOLEHTHAs
KOHLIGHTpalusi BeIlleCTBa B pPACTBOpE, SAPO aTroMa, 3JIEKTPOHHBIN CIOU
aToMa, aroMHas OpOWTalb, paguyC aTroMa, BaJeHTHOCTh, CTENEHb
OKHUCJICHUSI, XUMHUYECKas CBS3b, 3JIEKTPOOTPUIATEIBHOCTh, MOJSpHAs U
HENOJISIpHAsl KOBAJEHTHAas CBS3b, MOHHAs CBsI3b, METaJ/NIMYEcKas CBS3b,
KpUCTAJUIMUeCKass ~ pemérka  (aTroMHasi, MOHHAs,  MeTajlIn4yeckKas,
MOJIEKYJISIpHasi), WOH, KAaTUOH, AHUOH, OJJIEKTPOJUT M HEIJIEKTPOJIUT,
JNEKTPOJIUTHYECKAsT  JUCCOIMAlMs,  peakud  HOHHOro  OOMeEHa,
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, OKHUCIIUTENb u
BOCCTAHOBUTEJb, OKHCIIEHUE U BOCCTAHOBJIEHHUE, 3JIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, OOpaTUMble U HEOOpaTHUMblE peaklUu, CKOPOCTh XUMHUYECKON
peakuuu, katanuzarop, [1/IK, koppo3ust meramios, cCriiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHbl ~XUMHUHU: 3aKOH COXpaHEHUsi  Macchl,
nepuoguyeckuil 3akoH J[.M. MeHnaeneeBa, 3aKOH IOCTOSHCTBA COCTaBa,
3aKOH ABOTaJIpo
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TCOPHUU XUMHHU: aTOMHO-MOJICKYJIAPpHAA TCOPHS, TCOPUA BHGKTpOHHTquCKOﬁ
JAUCCoanu

Brnaagenune ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHUE MPaBUIBbHO HCIOJb30BaTh M3yUYEHHbIEC BEIllECTBA U MaTepuaibl (B
TOM 4YHUCJIC MUHEpajdbHbIC YIOOpPEHMS, METAUIbI W CIUIABBI, IMPOIYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YTIIEBOJOPOAOB (YTJisi, MPUPOIHOTO
rasa, He)TH) B OBITY, CEILCKOM XO3SIMICTBE, Ha MTPOU3BOJCTBE M MOHUMAHHE
3HAYEHUs! JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma 4YeJOBEeKa; YMEHHeE
IPOrHO3UPOBATh BIUSHUE BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M
YeJIOBEKa U OKPYKAIOIIYI0 TPUPOJIHYIO CPEy

3.2

YMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUAMHU JIPYTUX YUeOHBIX
IIPEMETOB
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HaJIM4YME ONbITa PabOThl C pa3’IMYHBIMH HCTOYHHKAMU HH(POpMAIMU 10
XUMUM  (Hay4dHass W HAy4yHO-NIONYJSpHAs  JIMTEepaTrypa, CIOBapH,
CIPaBOYHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBPALICHUAX U IMPAKTHUYCCKOM IPUMCHCHUU U YMCHHUC HCIIOJIb30BATh eé
AJId pCHICHU A y‘{e6HO-H03HaBaTeHBHLIX 3aaad

Brnagenne ocHoBaMM MOHATUHHOrO ammapara ¥ CHMBOJIMYECKOIO S3bIKa
XUMHH JUIsl COCTaBieHUs (OpMys HEOpraHMYEeCKHX BEIIeCTB, ypaBHEHUU
XUMUYECKUX peakiuii; ocHoBamMu xumudeckoi HoMeHkiatypsl (IUPAC nu
TPUBHAIILHOI)

YMeHne o0BSCHATH CBS3b MOJIOKEHUS dTeMeHTa B [leproanyeckoit cucreme
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB  XHUMHYECKHX
2JIEMEHTOB (COCTaB MW 3apsn sApa, oO0Iiee YHCIOo  SJIEKTPOHOB),
pacnpeieeHueM JEKTPOHOB M0 SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX
TPEX MEPUOAOB, KaIHS U KalbLUs

[IpencraBinenne O NEPUOAUYECKON 3aBUCUMOCTHM CBOMCTB XUMHUYECKUX
3JIEeMEHTOB  (pauyc aToMa, »JJIEKTPOOTPHUIATEIbHOCTh), TMPOCTHIX U
CJIOHBIX BEIIECTB OT MOJIOKEHUs neMeHToB B [leproauueckoii cucreme (B
MaJbIX MePHOJIaxX U TJIaBHBIX MOJATPYMIAX) U AIEKTPOHHOTO CTPOSHUS aToMa

YMmenne kiaccuuIpoBaTh:

7.1

XUMHNYCCKHUEC 5JICMCHTBI

7.2

HCOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUC pPCAKIITNN

YMeHue onpenenrh:




8.1

BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apsa HOHA

8.2 BUJ] XUMUYECKOU CBS3U M TUI KPUCTAJUTMYECKON CTPYKTYPHI B COCTMHEHUSX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOpPaX BEIMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMUUYECKHE CBOMCTRA!
MPOCTBHIX BEMIECTB (KUCIOPOMA, O30H, BOJIOPOM, TpaduT, anmas, KpEeMHUH,
9.1 a3oT, docdop, cepa, XJIop, HATPHMA, KaIHii, MAarHUN, KAJIbLUNA, aTIOMUHUH,
KeJe30)
CJIOKHBIX BEILIECTB, B TOM YHCJI€ MX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHUABI M THUAPOKCUIB MeTamioB [-IIA
9.2 rpymi, amomunaus, meau (1), nunka, sxenesa (II u III), okcuner yraepoaa (11
' u 1V), xpemuus (IV), azora u ¢docdopa (III u V), cepsr (IV u VI),
CEpHHUCTas1, CepHasi, a30THCTasA, a30THasI, (pochopHast, yroibHas, KpeMHHECBas
KHCJIOTA ¥ UX COJIH)
MIPOTHO3MPOBATh M XapaKTEPH30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa W CTPOCHHUsS, NMPHUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTh MPOTEKAaHUS XWUMHUYECKHUX TIPEBpAIICHUNA B
Pa3TUYHBIX YCIIOBUAX
10 YMeHue cocTaBsATh MOJEKYJISIPHbIE U UOHHBIC YPAaBHEHUS PEakiuii, B TOM
qHCTe:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINIl
103 WUTIOCTPUPYIOMIMX XUMHYECKHE CBOWCTBA M3YUYEHHBIX KIACCOB (TPYIIN)
’ HEOPraHUYECKUX BEIECTB
10.4 HOJITBEPKJAIOLINX T€HETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MacCCOBYIO
’ JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COSIMHCHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 [0 YpaBHEHUSM XUMHUYECKHX pEaKIUid U HAXOAUTh KOJIUYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJIaMU HAy4YHOTO TO03HAaHUA (HAONIOJEHUE, U3MEpPEHHUeE,
12.1 IKCIIEPUMEHT, MOJICITMPOBAHUE) TPH H3YUYCHWHM BEIIECTB M XUMHYCCKHX
' SBIICHUH; yMEHHE CQHOPMYJIMPOBATh MPOOJIEMY W TPEIIOKHTH MyTH €&
pelieHus
122 0e30macHoi paboThl C XUMHUYECKHUMH BEIICCTBAME, XUMHYECKOM MOCYI0H 1
’ 1ab0paTOPHBIM 060PYIOBAHHEM
123 npaBuiaMu 0e30MacHOro oOpalleHHs C BEIIeCTBAMHU, HCIOJIb3YEMBIMU B

MMOBCEIHEBHOM JKU3HH, IMpaBUJIaMHU TMOBCACHHUA B MLCIAX c6epe>1<eHI/151




3I0POBbSI W OKpYXKAIOLIEHM NPUPOAHOW Cpelpl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JIEHCTBUSL Ha JKHUBbIE OpPraHU3MbI ONpEACIEHHBIX BEIIECTB,
croco0OB YMEHBUIEHHUS U IPEIOTBPAILEHHUS UX BPEAHOTO BO3ACHCTBUSA
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Hannune MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

U3yyeHHe M ONHUCaHHEe (PU3NYECKHX CBOMCTB BEILIECTB; O3HAKOMIICHHE C
(GU3MYEeCKUMU U XMMUYECKMMHU SIBJICHUSMH; OIBITHI, HWJUIIOCTPUPYIOLIHE
IIPU3HAKYU IIPOTEKAHUSA XUMUYECKUX PEaKIUi

13.2

U3ydeHre Crioco0OB pa3AeieHus cMecen

13.3

IIOJIy4EHUE KHCIOPOJA UM M3YYEHHE €r0 CBOMCTB; IOJYyYEHHE BOJIOPOJA U
U3y4YCHHE €r0 CBOWCTB; IOJIy4CHHE YIVIEKHCIIOTO Ta3a M HU3yYEHUE €ro
CBOMCTB; ITOJIyYE€HNE aMMHAKa U U3y4ECHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOW  MAacCOBOW  JIOJEH
pacTBOPEHHOTO BELIECTBA

13.5

MpUMEHEHNE UHIUKATOPOB (JTaKMyca, METHIIOpaHXa U (heHondTanenHa) s
OTIpPEICIICHUS XapaKTepa CPe/Ibl B pAaCTBOPAX KUCIIOT U IIEI0YeH

13.6

WCCJIE/IOBAHUE W OINHMCAHHE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB; HM3yYE€HHE B3aMMOJICUCTBHS KHCIOT C METalUlaMH, OKCHUIaMU
METaJIJIOB, PaCTBOPHUMBIMH W HEPACTBOPUMBIMUA OCHOBAHHUSIMH, COJISIMU;
MOJly4YeHHUE HEPACTBOPUMBIX OCHOBAHMil; BBITECHEHHWE OJHOTIO MeTaia
IpyrMM W3 pacTBOpa COJIM; UCCleqoBaHHe aM(OTEPHBIX CBONCTB
THUAPOKCHUIOB ATIOMUHHUS U IUHKA

13.7

pelieHue JKCIEePUMEHTAIbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCOUHEHUN»; «IJEKTPOJIUTHYECKAST JAWCCOILMAIIH,
«Baxknennne HeMeTaIIbl U MX COCOUHEHUN», « BaxkHeHIe METaluIbl U UX
COeIMHEHUSDY

13.8

XUMHUYECKHE OSKCIICPUMEHTBI, WUTIOCTPUPYIONINE TPU3HAKU MPOTEKAHUS
peaknuii MOHHOTO OOMeHa; KaYeCTBCHHBIE PEaKIIMH Ha TMPHUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpaxX HOHBI: XJIOPHUI-, OpOMUI-, HOIUI-, CylIbdart-, Gocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, TUAPOKCHI-MOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, Kajabllys, aJlOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), UHKA
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YmMmenue:

14.1

OpEACTaBIATh  PE3yJbTaThl  3KCIEpUMEHTa B (QOpMe  BBIBOJOB,
JI0Ka3aTenbCcTB, TIpaduKoOB M TAaONUL W BBUIBIATH OMIMPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3HM MCEKAY PEAJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMHU
SABJICHUSMHU MW IIponecCaMu, IMPOUCXOJAIMMHU B MAKpO- MU MHUKPOMHUPEC,
00BACHATH IMPHUYUHBI MHOF006p33I/I5I BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2OK3AMEHE 110 XUMHNHU

Kox

IIpoBepsieMblii 3JIeMEeHT COiep:KaAHUSA

1

HepBOHa‘IaJ'H)HI)Ie XUMHNYECCKHUEC ITOHATHA

1.1

UYuctele BemecTBa U cMecu. CrocoObl pa3aeneHus: cMecei

1.2

ATOMBI T MOJICKYIJIBI. XumMmudeckue djaeMEHTHI. CUMBOILI XUMHUYECKHX 3JIEMECHTOB.
HpOCTBIC 1 CJIOKHBIC BEIICCTBA.

1.3

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JeMeHTOB. CTeneHb
OKHUCJICHUS

1.4

3akoH IIOCTOAHCTBA coCTaBa BCIICCTB. OTtHOCHUTENIbHAS aTOMHasa Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAad Macca. MaccoBass g0as1 XHMHUYECKOIO 3JIEMEHTA B
COCINMHCHHUHA

1.5

KonmnyectBo BemectBa. Monb. Monsipaass macca. MousipHbIE  00bEM  Ta30B.
B3aumocBsI3p KOJIMYECTBA, MACChl U YKMCIIa CTPYKTYPHBIX €IMHHULL BelleCTBa

1.6

dusnyeckue U XUMHUYECKUE SIBICHUA. XUMHUECKasl peakuus U €€ MpU3HaKU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB. XMMUYECKHUE YPAaBHEHUS

[lepuonnueckuii 3axkoH u Ilepuoauueckas cucremMa XuMHUYECKHUX 3jieMeHTOB J[.H.
MenneneeBa. CTpoeHUE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [lepmoanueckass cucreMa xXuMuyeckux osnemeHToB J[.U.
MenneneeBa. Ilepuonst u rpynmbl. DPU3MUECKU CMBICT TMOPSAIKOBOTO HOMEDA,
HOMEPOB MEepUoa U rpynibl I€MEHTA

2.2

Crpoenne artoMoB. CoctaB aTtomMHbIX saep. M3oromel. Onextponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YE€K aTOMOB IepBbIX 20 XuMUYeckux 3neMeHToB Ilepuoanueckoit
cuctemsl [I.1. Menzaeneesa

23

BaKOHOMepHOCTI/I B M3MEHEHHMH CBOMCTB XHMHUYECKHX JJIEMEHTOB MECPBLIX TpéX
nepnuoaos, KaJiys, KaJbIus (pa;u/lyca aTOMOB, QJICKTPOOTPULATCIIbHOCTH,
METATIMYCCKUX W HEMCTAIIIMYCCKHX CBOfICTB) n HUx COGI{I/IHGHHﬁ B COOTBETCTBUHU C
IOJIOKCHHUEM 3JICMCHTOB B HepI/IOI[I/IIIeCKOﬁ CUCTEMEC U CTPOCHHUEM UX aTOMOB

Crtpoenue BeniecTBa

3.1

Xumuueckass  cBsi3b.  KoBanmeHnTHas — (MOJspHAsT W HEMOJSpHAas)  CBS3b.
DJIEKTPOOTPHULIATENIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MoHHas cBA3b. Metauinueckas
CBS3b

3.2

Tunsl KpUCTANINYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJIIMYECKasl), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBS3H

Baxwueiine NpEACTABUTCIIM  HCOPTAaHHUYCCKUX  BCIICCTB. Hemeramner u wux
COCOAUHCHMA. MeTtamisl 4 uxX COCOAUHCHUA

4.1

Knaccudukamuss W HOMEHKIATypa HEOPraHWYECKHX COCIUHECHUH:  OKCHIIOB
(conmeobpasyrolime: OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) M HECOJICOOpA3YIOIIHE;
OCHOBaHHUH (IIENIOYN ¥ HEPACTBOPUMBIE OCHOBAHUS); KHCIOT (KUCIOPOICOACPKAIIIEC




1 OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEHUX U KUCIIbIX)

du3znyeckue M XHMHUYECKHE CBOMCTBa MMPpOCTBIX BCIICCTB-HEMCTAJJIOB: BOAOpPOJA,

4.2 XJI0pa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUsS
@u3znyeckrue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPUS,
43 KaJIis, Mar"Hvsi W KaublUs, aJIOMHUHMS, IKeie3a. OJIEKTPOXUMUYECKUN pAl
HaIpsKEHUH METaJIOB
44 @usznueckue W XHMMHYECKHE CBOMCTBA BOJOPOJHBIX COECIMHEHMN HEMETAJUIOB:
’ XJIOPOBOJIOPOJA, CEPOBOAOPOIA, AaMMHAKA
duznveckne U XMMUYECKUE CBOMCTBAa OKCHA0B HemeTaiuios: cepol (IV, VI), azora(ll,
4.5 IV, V), docdhopa(ll, V), yrmepoma(ll, IV), kpemuusa(IV). Ilomydenue OKCHIIOB
HEMETAaJUIOB
46 Xumuyeckue cpoictBa okcuaoB: MetamioB [A-IIIA rpynn, nunka, menu(Il) u
xenesa(ll, II). TTomyyeHre okcUI0B METAIIOB
XUMHYECKHUE CBOWCTBA OCHOBaHWN W aMQOTEPHBIX THAPOKCHUIOB (HAa MpUMEpe
4.7 THAPOKCHUJIOB ATIOMUHUSA, Keye3a, MuHKa). [lomyueHne ocHoBaHWiT M aM(OTEpHBIX
TUAPOKCH]IOB
OOme XMMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOIHOHM, CEpOBOIOPOTHOM,
43 CEepHHUCTOW, CcepHOM, a30THOW, QochopHOH, KpeMHHEBOW, yronbHOH. Ocolbie
' XUMHUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOW M a30THOW KHCIOT. [lomyueHue
KHCJIOT
4.9 OOue xuMu4Yeckre CBoicTBa cpeHux coieil. [lomydyenue coneit
410 [lonmyuyenue, coOupaHue, paclio3HaBaHUE BOJOPOJAA, KHUCIOpOJA, AaMMHaKa,
YTJIEKUCIIOTO ra3a B JIabopaTopuu
411 [lonyyeHne ammuaka, CEpHOM M a30THOM KHUCJIOT B HPOMBIIUIEHHOCTH. OOiue
' CHOCOOBI MOJTYYEHUS] METAJIOB
4.12 I'eneTnueckas CBsI3b MEXKIYy KilacCaMi HEOPraHUYECKUX COECTMHEHUM
5 XHAMHYECKUE PEAKIINN
Knaccudukanus XUMHYECKHX pEAKIMA M0 pPa3lIWYHbIM MpHU3HAKaM: MO YUCIY U
5.1 COCTaBY YYaCTBYIOIIUX B PEAKIMH BEILECTB, MO TEIUIOBOMY 3P PEKTY, 10 N3MEHEHHIO
CTEIIEHEH OKUCIICHUS XUMUYECKUX JJIEMEHTOB
59 TemnoBoit 3hPekT XuMUYECKOW peakii, TEPMOXUMHUYECKHE ypaBHEHHUS. JK30- U
' SHIOTEPMUYECKHE peaKuu. TepMOXUMUUYECKUE YpaBHEHUS
OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETM W BOCCTAHOBHUTEIH.
5.3 [Tpoueccnl OKHCIICHUS u BOCCTAHOBJICHUS. DIIEKTPOHHBII Oayranc
OKHCJIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIIUN
5.4 Teopust anexTponuTHUecKOl auccouuanui. KaTHoHBI, aHHWOHBI. OJIEKTPOJIUTH U
' HeaIeKTposuThl. CUIIbHBIE U clla0ble ANIeKTPoauThl. CTeneHb AUCCOaluu
55 Peakuuu monHoro oomena. Y cinoBusi MPOTEKaHUs peaklMii HOHHOTO 0OMEHa, MOJHbBIE
' U COKpalIEHHbIC HOHHBIC YPABHEHHUS PEaKIUI
6 XuUMUA U OKpYy’Karouas cpena
6.1 Bemectea u Marepuanibl B NOBCEJHEBHOM JKM3HHM 4YesnoBeka. be3omacHoe




UCIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakuuidl B ylabopatopuu u ObiTy. [lepBas
ITOMOILIb ITPY XMMUYECKUX 0KOTaX U OTPABICHUAX

XUMHUYECKOE 3arps3HEHHE OKPYKAoMIeH cpelbl (KUCIOTHBIE TOXKIM, 3arps3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mpenorBpamieHus IlpenenpHas

62 nomyctumast kouenTparus semects ([1JIK). Pons xumuu B penieHun 3KOJI0THYECKUX
npoOaeM. YCuieHne mMapHUKoBoro g ¢hekra, pa3pyInieHrne 030HOBOTO CII0sI
ITpumenenue cepsl, a3ota, pocdopa, yriaepojaa, KpeMHUSI U UX COCAUHEHUI B OBITY,
MEJUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XOo3siiicTBe. lIpumeHeHue meTamioB u

6.3 CIUTaBOB (CTajb, YYTYH, JIOPATIOMUHUI, OpoH3a) B OBITY W TPOMBIIUICHHOCTH HUX
coenuneHnil. [loHsiTHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3uu

6.4 [IpupoaHble UCTOYHHUKHU YTIEBOJOPOAOB (Yroib, MPUPOHBINA ra3, HedTh), TPOAYKTHI
ux nepepadoTku (OeH3MH), UX POJIb B OBITY M IPOMBIIUICHHOCTH
[lepBoHayanbHble TMOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEJAMHEHHUSIX

6.5 yriaepoaa (MeTaH, 9TaH, 3TUJIEH, alleTHJICH, 3TaHOJ, TJIMLIEPHH, YKCYCHAs KHCIIOTA).

’ [TonsTre 0 OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKHpaxX, OelkaX, YrieBoJax — M UX
POJIU B KU3HU YETIOBEKA
7 Pacuérni:

7.1 1o (hopMysiaM XUMHYECKUX COSAMHEHHI

7.2 Macchl (MacCOBOM) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 [0 XUMHYECKUM YpaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






