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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJIEHA Ha OCHOBE TPEeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4eOHOMY TPEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOydeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, pachpejielieHne 1o  KjlaccaMm, PEKOMEHIYEeMYIO
[OCJIEI0OBATEAbHOCTh  HU3YYEHHS XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOYKHOCTH y4e€OHOTO MpeAMETa B peaju3alu TpeOOBaHUW K IUIAHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM U MpPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIbHOM  JI€ATEIbHOCTU
00yy4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMHUM Ha YPOBHE OCHOBHOro 00miero oOpa3oBaHUS
OPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO IOJArOTOBKY, HEOOXOIUMYIO AJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHWE XUMHH CIY>KUT OCHOBOM 1751 (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4aroIerocsi, ero MpeACTaBIEHUH O MaTEepPUATbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTpatoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTAX pEHICHHS TI00ATBHBIX MPOOJEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOM
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3aldyd  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMupOBaHUsI KYJIbTYPhl IMUHOCTH 00YyYaIOIIUXCA, MX 001Iel U (DyHKITMOHATIbHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOydaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYarOUMMUCSI CUCTEMbI NTIEPBOHAYATIbHBIX MOHSATUNA XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUUA W
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ m3zyudeHuro. ColiepaHU€ CKJIAJbIBACTCS W3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEAO0BATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

Y4YEHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPax;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBYy TE€OpeTMYECKMX 3HAHUU MOJOXKEHbl AMIHUPUYECKU IOTyUYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS
K JpyromMy Hu 0O0€CIeuYMBalOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cOepKaHUsT MOpOorpaMMbl MO  XUMHUU  MPOUCXOAUT €
WCIIOJIb30BaHUEM 3HAHUH U3 paHEe U3YUCHHBIX YUEOHBIX TPEAMETOB: OKPYKAOIIUN
Mup, ouosiorusi, pusrka, MaTeMaTuka, reorpadus, TEXHOJIOTHS, UCTOPUSI.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yTriyOJIEHHBIM
YPOBEHb) OpPHUEHTHPOBAHA Ha COXpaHEHHE (PYHIAMEHTaJIbLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOro MmpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOyuyeHHs Ha CJeaylleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKash HAMPaBICHHOCTh OOYUYEHUS XUMUH,
mupdepennmanust  o0ydeHHs,  BKJIOYAIOmas  MOPOPWIbHYIO  MOJATOTOBKY
oOydJarommxcss M TMOCJEAYIoNee CaMOOTpEEICHHEe B BbIOOpPE HaMpaBICHUS
oOydeHHs B IpO(UIBHBIX KJIaccax.



YrnyOonéHHoe uW3ydYeHHEe XHMHHM  CIIOCOOCTBYET  pealu3alud  3a]ad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalbHBIE W TBOPYECKHUE
CIIOCOOHOCTH IIPU U3YUEHUH Y4eOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JajdbHEHIIeH Tpya0BOH AESTEIbHOCTH.

[Iporpamma 1o xumun (yrayOn€HHBIM ypOBEHB) TpETHA3HAUCHA JIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTaHM3AIUAX, PEATU3YIONIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoi€HHOro, mpOo(PHIBLHOTO) H3YUYCHHS OTACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHus.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3Yy4aeMON Ha yIIIyOJICHHOM YPOBHE,
peanu3yroTcs B Impolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAyKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, OOJIACTH MPAKTHYECKON NEeATEIbHOCTH
YyeJioBeKa M OJJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJNbTYyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(akKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METOJaM TMO3HAaHMUS TPU H3YUYCHUM BEIIECTB U XUMHYECKUX PEaAKIUH,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEIHOCTH U
UX TPUMEHEHWHM B Y4YeOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIhCKON
NEesATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enu u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 00YYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYpPHI.

N3ydeHne XUMUU HAIMIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

dbopMUpOBAHUE UWHTEJUICKTYaJlbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTWHBI MHpA, KaK OCHOBBI JUIsl TTOHUMAaHUS XUMHUYECKOW CTOPOHBI
SIBJICHUN OKPY>KaloIlero Mupa, OCBOCHHE SI3bIKa HAYKH,

NpUOOIICHUE OOyYarolUXCcsi K CaMOCTOSITENIbHOM TO3HABATEIBHOU W
UCCJIEIOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWUS,
dbopMHpoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBaHue  00mIeH  (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAyYHOM
IPAMOTHOCTH, B TOM 4YHCII€ YMEHUU OOBSICHATH M OLCHUBATH SIBJICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUH, TPUMEHSITh UX TIPU PEIICHUH TPOOJIeM B MIOBCETHEBHOM KU3HU U TPYAOBOU
JEATEIIbHOCTH;



pa3BuTHE Yy OOydaroluxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
JEATEIIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBAIMg K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIONIETO MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00YUCHUS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYyJIbTYpbl, HENPHUATHE IEHCTBUH, NPUHOCSIINX BPE.
OKPYXaKOIIEH CpeJie U 3J0POBBIO JIOIEH;

npuoOpeTeHre O0yYaroIMMUCS OMbITa CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATCIIBHOCTH.

Ha yriny6nénnoe u3ydyeHue yueOHOTO npeaMera « XuMus» oTBoaAUTCS 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJIeli0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
VMCTOPUM BO3HHUKHOBEHHS U Pa3BUTUS XMUMHUU. XUMHUA B CUCTEME Hayk. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHE CBOMCTBA BEIIECTB. ATrperaTHble COCTOSTHUS
BemecTB. lloHsATHE O TEOpPETHYECKMX M SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IMO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOJI0JICHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHUU Ha TEOPETUYECKOM YPOBHE: HAyUHBIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[TonsiTue o MeTogax padOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IIpaBuna Oe3omacHoro oOpallleHHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOIAHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl paszneneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHThl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmysa. BareHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBIeHUE (POPMYII OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCUTENbHAs aTomMHas Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10Js1 XMMHYECKOTO J3JIEMEHTA B COEAUHEHHUH.
Haxoxxnenue npocreiimieit ¢opMyJibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMHUYECKUX COeIUHEHUU. MonsipHas Macca cmecH BelecTB. MousbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COoeAWHEHWH. HaxoxaeHue mnpocrteimel GopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBust NpoTeKaHUsl XUMHUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MAcChl BEILIECTB.
AToMHO-MOJNeKyJisipHas Tteopud. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHUS. THUIBI XUMHUECKUX PEAKIUN (COETMHEHHUS, PA3JIOKEHUS,
3aMmeleHusi, 0OMeHa). PacueTsl mo XuMU4eCKuM ypaBHEHHSIM.



OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB U SIBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBWjiaMd paboTbl B J1a0OpaTopud W TIpHUEMaMu
oOparenus ¢ 1abopaTopHbIM 000pyaoBaHueM. M3ydenne u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenue gusnueckux (mjiaBlieHUE BOCKA, TasHUE JibJla, PaCTUPAHUE caxapa B
CTYNKE, KWIEHHE W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
POKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AMMOJEHCTBHUE COJIbI WM MEJa C COJITHOM
KHUCIIOTOM) siBeHu. O3HaKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuiu
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIYyUYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoI€CTBUE
xene3a ¢ pactBopom conu Meau (I1). M3yuenue crioco0oB pasaenenusi cmeceit (¢
MTOMOUIBIO MarHura, buabTpOBaHKE, BBI[TAPVBAHUE, JTUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUMCTKU IOBapeHHON conu. Habmonenue u
OINKMCAHUE OMBITOB, WJUTFOCTPUPYIOLIMX 3aKOH COXPAHEHUS MACCHI.

BaskHeiilue npeAcTaBUTEIM HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIIUSIX.

Kucinopon — snemeHT M mpocTtoe BemecTBo. HaxoxkaeHue kuciaopoaa B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue kuciopona.
CriocoObl MoyyYeHus: KUCI0poia B Ja00OpaTOpUU U MPOMBIIUIEHHOCTH. [loHsATHE O
karanu3arope. KpyroBopor kucinopona B npupone. O30H — amioTpornHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €T0 3HAYSHHE JJI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOIO CJ0sl.

TennoBoli 3p(}EeKT XUMHUYECKOW peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHJIOTepMHUYECKUE peakiuu. TormBo. Vcnonp3oBaHue yris U MeTaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3 dexre.

Bonopoa — anemeHT u nmpocroe BeniecTBo. Haxoxaenue Boiopoaa B Ipupo/Ie,
duznyeckre U XMuMHUYECKUE CBOMCTBA, IPUMEHEHHUE, criocoObl nonydyenus. [lonstue
0 KUCJIOTax U coisix. Mcrnonb3oBanre BOAOPOA B KAUECTBE TOILIUBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpHMMOCTh BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HbIX BEIIECTB.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MPUPOAE U B KHU3HU
YyeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHsiTne 00 ocHOBaHmsx. IloHsTHe 00
WHIUKaTopax. KpyroBopoT BoAbI B NPHUPOJE. 3arps3HEHUE NIPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrome. MexayHapo/iHas HOMEHKJATypa OKCHAOB. TpHUBHAIbHBIC
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lonydeHne OKCUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KUCJIOPOACOEPKAUIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekeroBa. Ilomydenme kucnor. Kucnotel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanusi. Kiaccudukanuss OCHOBaHMI: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mMojydeHus. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyUeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHYECKUE CBOMCTBA (B3aUMOICUCTBHUE C KUCIOTAMH U IIEJI0YaMu) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coyier. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAepKaHusl KUCIOpOa B BO3IyXE;

NoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W HM3YyYEHHE CBOMCTB BOJIOPOJIA
(ropenue);

B3aMMO/eicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEM pPAaCTBOPEHMSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOM MOJIIPHOM KOHUEHTPALMEH
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBHUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anmoaencteusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

NOJIyYEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aUMOJICHCTBUE THAPOKCUIA [IMHKA C pACTBOPAaMU KHCJIOT U IIEN0YEN;

peuieHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /[I. U. MennaesieeBa

Crpoenne aromoB. XuMHUYecKast CBsI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIAacCU(PHUKAMU XUMUYECKUX 3iemMeHToB. lloHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEJbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnognuecknii 3akoH. OTkpbITHE [leproanyeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONepuoaHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
sanemeHToB /. 1. MenneneeBa». [lepuoasl u rpynnsl (A- v b-rpymrbl).

Crpoenue atomoB. CoctaB atomHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTpOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIE KOH(MUTYPAMU W DJIEKTPOHHO-
rpaguyeckue ¢Gopmysibl aroMoB. DPU3NYECKUH CMBICI MOPSAKOBOIO HOMeEpa,
HOMeEpa Nepuojia U rpynmnsl 3eMeHTa. CTpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepuoanueckoi cucremsl 1. . Menneneesa:
pacrmpesiefieHde 3JIEKTPOHOB IO SHEPreTUYECKUM YpPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoauyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XWMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpUOJaX U



rpymnmnax. XapakTepUCTHKAa XWMHUYECKOIO 3JEMEHTa I0 €ro MOJOXKEHHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4yeHbI U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJISIPHAs CBSA3b, KOBAJIEHTHAS HEMOJSIpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYPHBIE POpMYIIbl BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amop¢Hsbie BemecTBa. THIbI KPUCTATHYECKUX PEUIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHAPHBIX
coeqMHEHHAX.  OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJICHMs. OkucinuTenu U BoccTaHOBUTENH. CocCTaBieHHE
YPaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHEHTOB METOJA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IIpU IIOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOMIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKuil (TOpEHUE, peakluu Pa3ioKEeHHs, COSITUHEHUS).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHATHM, IPUHATHIX B OT/AEIbHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SABJICHUE (MPOIECC), HAYUHBIN (HaKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHaju3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®uzuka: sBIECHUA MNPUPOAbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EAWHUIIBI H3MEpPEHHs, 00BbEM, Macca, arperaTHble
COCTOSIHHE BEUIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJIA, CTPOCHHE
ra3oB, JKUJIKOCTEH M TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, DJICKTPUUECKUH 3apsil,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHa BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XMMUUYECKHUE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIIMOHHBIE MaTE€pUAIIbI.



9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHue u yriayOieHue 3HaAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHbIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
noHuzauuun). [locnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX OpOUTAIe aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
OonpmMx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHUH aroMa. CTEneHb OKUCIEHUS UM BAJEHTHOCTb.
[IpencraBiieHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB
(9NIEKTPOOTPUIIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJEHTHas (HEHoJsipHasd,
noJisipHasA); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeEXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexmonexkysipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTaINIMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaNInYecKasl,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKMX  pEaKIUil.
Knaccudukaiuysa XuMUYECKUX PEaKIMi MO pa3IMYHbIM NpHU3HAKaM (110 YUCITY U
COCTaBY YYAaCTBYIOIIMX B pPEaKUUU BELIECTB, MO TemIoBoMy 3¢ddexTy, 1Mo
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO pEarupyrolIuX BEIIECTB).

DNEMEHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPT€THKA XUMHUECKUX PEAKLUH.
TenmoBoit >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXMMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHus 1o
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOM pEaKUWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopsl, BIUAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIMH. DHEPrusl aKTHBALUU.
[Tonsitue o katanuze. epmenTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBecUsA. PaKTOpBI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3JIMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUN 00 M3yYEHHBIX
AIIEMEHTaX XMMUYECKON KHHETUKH U TEPMOJIUHAMUKHU.



OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE peaxkuuu. OxuciurensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM WM BOCCTaHOBUTENW. IlepmaHranar kaums
(xapaktepuctuka). CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCTOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

DNEeKTpoJIUTHYECKAsT auccouranvsa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus 3JIEKTPONUTHYECKON Arcconranni. PacTBopeHne Kak (pU3NKO-XUMUYECKUN
nporecc. I[loHaTne o0 ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HE3JIEKTPONIUThl. KaThoHbl, aHWMOHBL. MexaHuU3M JUCCOLMALMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoWM3BENEHHE  BOBL.
Bonoponuslii  mokazatenb. MHaukaTopbl. DIEKTPOIUTHYECKAS IUCCOLMAIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHeie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBOKCTBa
KHCJIOT, OCHOBaHHWIl M COJI€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
aucconnanvu. KauecTtBeHHbIE peakiiy Ha NOHBL.

I'mppoims conei. IoHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJHBIX pacTBOPAxX COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHMYECKHX BELIECTB — METAUIOB H
HeMeTaJlsIoB (rpaduTa 1 anmasa), CJI0’KHBIX BEUIECTB (XJIOpUIa HATPUS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOW PEAKIUU OT BO3IEUCTBHUSA
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUid;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOILECCA AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (00pa3oBaHueE OCaiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (lakMyca, MeTUIopamka u peHondranenna) ais
ONPENIEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHUN U COJIEH;

IIPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeHNs, COCTMHEHUS);

pacro3HaBaHUE HEOPraHWYECKUX BEHIECTB C ITOMOIIBI0 KAaYECTBEHHBIX
peakuuii Ha UOHBI;

pElIeHHE OKCIIEPUMEHTANBHBIX 3agad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'maponus conei», «DIEKTPOIUTHYECKAs
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapaktepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (U3MUECKHUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTaJylaMd, HeMeTaJUlaMH, BOJOH, Imenodamu). XjopoBojaopod. CoisHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHe. [lelicTBUE Xjopa u
XJIOPOBOAOPOJA Ha OPTAHU3M YeJloBeKa. BaxkHelme XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTEINEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKALIMKM KHUCIOpOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEILHBIE CBOWCTBA). OKCHUIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa M €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUYECKUE PEAKIIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOJACTBE U CBA3aHHBIX C HUM NPOQeECcCUsX.
[Ipumenenue cepHoOl KUCIOTHI U cyibdaToB. KauecTBeHHbIE peaki Ha CYIb(UT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUI B IpUPO/IE.
XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3TyXa), CIIOCOOBI €ro MpeAoTBPaIlCHUSI.

Oo6mast xapakrtepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (pusmyeckne U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (U3MYECKME M XUMHUYECKHME CBOWCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHUE U MOJIyUYeHHE B 1a00paTopuun
Y MpPOMBINUIEHHOCTH. VMOH aMMOHUS, JOHOPHO-aKLUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHUe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunbl azota (I, 11, I, IV, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOJTy4YeHHEe, PU3NYECKUE U XUMUUECKHE CBOMCTBA (0011IKe KaK
OpeICTaBUTEN Kiacca KHUCIOT M creuu(puyecKkue), NMpuMeHeHne. XUMUYECKue
peaKkiyu, Jie)kKalire B OCHOBE MOJTYYEHUsI a30THON KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatel u HuTpuThl. KauecTBeHHBIC peakiuu Ha HUTpPAT- U HUTPUT-AaHUOHBI.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMU, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOMl kucioTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢pu3ndecKue W XUMUICCKHE CBOMCTBA,
nonydyenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. IlpencraBinenus o
ranorenuaax docdopa (111, V).

[ToHsiTHE O MUHEPAIIbHBIX YA00peHHsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
yno0peHusi. XMMUYECKOE 3arps3HEHUE OKPYKaOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
u docdopa.

Oo6mast xapaktepuctuka sneMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonste 06 agcopOuuu. Kpyrosopot yriaepoaa B mpupoje.
Oxcuppl yriepojia, ux ¢Gu3nuecKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPTraHU3MBl, MMOJYYCHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
CBsI3aHHbIE C OKcHIoM yriaepoja (1V). YronpHas KuciioTa u ee cou, ux puszndeckue
U XUMHUYECKHE CBOMCTBA, TOJNydeHHMe U  mnpuMeHeHue. KapOoHartsl,
ruApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yIJIepoJia: yriieBOIOpoAbl (METaH, dTaH, TUJICH, alleTHIICH), dTAaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKU YTIAEBOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHl UX NEPEPaOOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH Ba)XHBIX OPTaHUYECKHX BEIIECTBAX — JKHpax, OeiKax,
yIAeBOJaX — M WX pOJM B JKU3HU dYeloBeka. EIMHCTBO OpraHMYecKux u
HEOPTraHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMUMHYECKHUE CBOWCTBA (B3aMMOJICHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJIOM, TalIOTeHaMH), TIOJIY4YeHHE W MPUMEHECHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kucinora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTRA, TTOJIyYCHUE U IPUMEHEHNE B OBITY
¥ TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMEeHT, OeToH, Xkene300eToH. IIpoGiembr  0e€30macHOrO0  MCIOJIb30BaHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKM3HH.



bop. Ocobennoctu crpoerus atoma. OO1IHe mpeacTaBaeHus 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucmora.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy MPUPOTHBIX XJIOPHUIOB (TAIOTEHHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIMIMX (U3UUYECKUE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMUJI- U UOAUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COSTUHEHUH;

HaOMIOIGHWEe ~ Tpoliecca  OOYTJIMBaHWSA ~ caxapa  1OA  JICWCTBHEM
KOHIEHTPUPOBAHHOW CEPHON KUCIIOTHI;

U3y4YEeHHE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYeCTBEHHBIX PEAKIIUi Ha CYIb(UI-, CyIbGUT- U CyIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OpEHHI;

NoJlyueHue, coOupaHHe, pacrno3HaBaHUE U M3yUYEHUE CBOMCTB aMMMaKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHUE KAUE€CTBEHHBIX PEaKI[Mi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
docdaT-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

U3YYEHHUE B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK aiamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

NoJIlyueHue, coOrpaHue, pacro3HaBaHUE M U3YyUEHHE CBOWCTB YTJIEKHCIIOTO
rasa;

IPOBEICHHE KAauye€CTBEHHBIX pEaKIUi Ha KapOOHAT- W CUJIMKAT-UOHBI U
U3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHMUS;

W3YUYEHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3llaMyd MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIIEHHOCTH;

pelIeHne SKCepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COCJIMHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO1ue cBoiicTBa MeTauioB. O0IIas XapakTepUCTUKA XUMHUUECKUX SJIEMEHTOB
— METAJIJIOB HA OCHOBaHUU UX NoJioxkeHus B [leproanueckoil cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa u crpoeHus aroMoB. Metamisl A- u b-rpymnm.



CtpoeHure NMpoCThIX BEMIECTB — METAIIOB. MeTamindeckas CBSI3b U MeTaJUInYecKast
KpUCTaJUTMUECKas perieTka (MpUMUTHBHAS KyOndecKkas, 00bEMHO-TICHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAS KyOunueckas, reKcaroHajibHast
IJIOTHOYITAaKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METANIOB OT CTPOCHUS
KPUCTALIOB. JJEKTPOXUMHUYECKUN psa  HampspDkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTy4YeHUs METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noTyueHust MeTaJlIoB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThHI
ux oT Koppo3uu. CruiaBbl (CTallb, UYyTyH, JIOpAIOMUHUM, OpoH3a). [IpumeHenue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUECKUE CBOMCTBA (Ha MpUMepe HATpUsl U Kajus), MOJTyUYeHuE.
OKcuibl ¥ TUIPOKCUABI HATPUA U Kaius. [[pyuMeHeHre menoYHbpIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
[Ieproanueckoi cucreMe XuMu4eckux 3seMeHToB J1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ouszndeckue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilre coeIMHeHNs Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOKI ee yecTpanenusi. Kpyrosopot
KaJIbLHUs B IPUPOLE.

AJrOMUHHUIA: TIoJIokeHue B [lepuonndeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOXAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
amomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwvt b-epynn

OOmasi xapakTepUCTHKa MeTauioB b-rpynm  (MOOOYHBIX  MOATPYI):
nonoxkenne B llepuonnueckoit cucreme xumuyeckux odnemeHtoB  [[. WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpPOBajiay AJIEKTPOHA Ha
MpuUMepe CTPOSHUsI aTOMOB XpoMa, MeJi, cepedpa. BaneHTHbIe COCTOSIHUSI aTOMOB
d-3/IeMEHTOB, CTENEHH OKHCICHHS aTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUIAPOKCUAOB METAJUIOB OT 3HAUYECHUS
CTEMICHU OKUCIJICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpEe COCIUHEHUN Xpoma).
[TepBoHauyanbHbIC NPEACTABICHUSA O KOMIIJIEKCHBIX COCIUHECHUSIX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEICHH OKucieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHUIAX, THIPOKCUIAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHus 00 aMMHUAYHBIX KOMIUIEKCAxX cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{MHK: CTpoeHuEe aTOMa, CTENEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCUAA U TUIAPOKCHUIA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue atoma, cTeneHH OkucieHus. Haxoxaenue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TIpokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI xkene3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BoJICTBO uyryHa W CTaju.
DKoJIoTHYECKHEe MPOOIEMBI, CBI3aHHBIC C METALUTYPTHYECKUMHE MMPOU3BOICTBAMHU.

DKCIepUMEHTAIbHOE U3YYEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBOpoB xyopuaa meau (l1) m monuna
KaJIMsl, KOPPO3UU METAJIIOB;

U3y4eHUEe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucinoramu;

M3YUYCHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIbIIUS, YKECTKON BO/IBI;

M3YUYCHHE IPOLIECCOB IMOJIYYECHHUS TUAPOKCUIOB JKeJie3a, UX XUMHUUYECKHUX
CBOJCTB;

M3Yy4YEHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0/ICHUE U OINMMCAaHWE OKpAlIMBAHUS IJIAMEHU MOHAMM HATpUS, Kalusi U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (1) u rugpokcuaa nuHKa;

pelleHne KCIIEPUMEHTATBHBIX 3a/1ad Mo TeMe «Baxueliie MeTamibl U UxX
COEJIMHEHUSD.

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW XWU3HM 4YeEJIOBEKa. BaxkHeuine
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momMolp mpu XUMHUYECKHUX
0KOTrax Y OTPABJICHUSIX.

HoBsie Mmatepuansl 1 TeXHOJIOTHH. [[pUHINIIBI «3E€TIEHOU XUMUN.



OCHOBBI HKOJIOTMYECKONH TPAMOTHOCTH. XHUMHUS U 3J0pOBbE. 3HAUYEHUE
W3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QyHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [lorsTre o 3m10poBoM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaIoleh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMH YTJIEPO/Ia, a30Ta, CEPBI, TXKENbIX MeTauioB. [loHsTHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENENICHNE KHUCIOTHOCTA MPHUPOAHBIX BOJA, MOJCIHPOBAHHE IpoOIECcCca
00pa30BaHUs KUCIOTHOTO JAO0XsS, U3yYEHHUE €T0 BO3ACHCTBUS HA MaTEpPHAIIbI.

IloBTOpeHne W 00001IeHHe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprognueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUUYECKHUX IJIEMEHTOB U UX COCIMHEHUH B MEpUOJaX U Tpymax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUMNA KPUCTAILINYECKOU
PELIETKU U BUJIa XUMHUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKHMX PpEaKIUH 10 pa3IMyHbIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpallCHU B
Pa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKH U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  NUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIusX.

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXNpeIMETHBIX CBS3€M INpU M3YyYEHHMM XMMHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO01muMe ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (MPOIIECC), HAYUHBIN (DaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJlIW3, CHHTE3, KiIacCHU(UKAIMs, MePUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI I MOJICKYJIbI, arperaTHble COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) TeI,
KpUCTaJUIMYECKas PeNIeTKa, 3JIEKTPOH, AIPO aTOMA, POTOH, HEUTPOH, MOH, HYKJIU],



W30TOIbI, KBaHTBI, PaAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMa-u3JIydcHHE,
AIIEKTPUICCKUI 3apsij], IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpaJIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JCMEHThI, IHTATEIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, MTOJIE3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIBbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI 110 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOINO3HAHUsS, CaMOpPAa3BUTUS U COIMAIM3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIIE/IUI0, TOHUMAaHUE 3HAUEHUSI XUMUUECKON HayKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHWN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOW KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JEeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ TMOBEJICHHE U TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIJIEICTBUMN
MOCTYTKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT' O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U HEOOXOIUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHMUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MIPOU3BOUTEILHBIX CHJI OOIIECTBA B IIE€JIOM, POJM W MeCTa HayKu «XUMHS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HaBaTelbHAsI MOTHBAllUA W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBJCHHsS M YPOBHS JalbHEHIIEro
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aKOTOMsl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA U K MCCIEI0BATEIbCKON AEATENBHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA ISt
OKpY aoIlel Cpe/ibl; 0CO3HAHUE II100aJIBbHOT0 XapaKkTepa S3KOJIOTHYECKUX MpolIeM
Y IIyTeW UX PeLeHUs; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXArolled Cpenoi; aKTHBHOE
HENPUATHE JEUCTBUN, MPUHOCSIIUX BPEd OKPYXKAIOLIECH CPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHWHA W MOTPEOUTENs B YCJIOBHUSX B3aHMMOCBSI3M TPHUPOIAHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTHYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl O00yUYarOIIMXCs, OCBOMBIIMX MPOTrpamMmy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHUE MEXIUCIUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOUTUX
MaTepUaibHOE €JAMHCTBO MHpAa U TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHUBEPCATbHBIMU YUYEOHBIMU JEUCTBUSMHU (IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJATUBHBIMU), BOXHBIMA ISl TOBBIIICHUS
7(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4deOHOro mpenMera, (HOpMUPOBAHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUS HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMMHU MOHATHSIMHU); aHATU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BHIOMpPATh OCHOBaHUA I KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIINil; YCTaHABIINBATh
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU N3YUEHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTUBHBIC, TIO AaHAJIOTHH ); peIaraTb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3yUaeMbIX Mpolieccax u
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATh B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIN, UCTIOJIB3yEeMbIC B XUMHUHU, TTPEOOPA30BLIBATH MOJICIIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIYETOM ITHX MOJICIIbHBIX
NPEACTABICHUM  XapaKTepH30BaTh M3y4YaeMble XHMHYECKHE BEIIeCTBA W
XUMUYECKUEC PEAKITUH.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIECKON IeATEITEHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTa
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, OMPENEIATh IIelb M 3aJadd, COOTBETCTBYIOIINC
pEIIeHHIO MPOOJIEMBI; TIpeIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIIECTBISITH €€ TPOBEPKY; YMECHHS IMPOBOAWTH W3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHNUST M BBHIBOABI MO pe3yjbTaTaM IMPOBEACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HaydHO-

MOMyJIIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pa3MyHble METOJAbl U (QOpPMYIHPOBATH 3alpoChl MpHU TOHUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOM ISl BBIMOJTHEHUS YYEOHBIX 3a/ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHdopmanuu (cxembl, rpa@uKd, IUarpaMMmbl, TaOIHIIbl, PUCYHKA H JpYyTUE
dbopMbl); YMEHUSI UCIIOJIB30BAaTh HAYYHBIH SI3bIK B Kaue€CTBE CPEJCTBA PabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (hOpMyIbl, a00peBUaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U IPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEJCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; MMyOJIMYHO BBHICTyNaTh C Mpe3eHTalUen
pEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIIeI0BaTEeNIbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJe Juaiora u
(MIIM) TUCKyCCUU 3a1aBaTh BOMPOCHI MO 00CYK/1aeMOM TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIHpPOBAaTh CBOM MPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIOAKEHHON
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJ€HAaMU TPYIIbI; BBIMIOJHATH CBOK 4YacTh pPabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYTMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0Cy>XJeHUr, OOMEHE MHEHMSIMHU, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aMOJIENCTBHS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-I€6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliath yuyeOHble M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MpH PELICHUU Y4eOHON nin
UCCIIEIOBATENbCKOM 3a1a4; HA OCHOBE MOJyUEHHBIX PE3yIbTaTOB (JOPMYINPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBaTh pE3yJbTaThl: COOTHOCHUTHh CBOM JCHCTBUS C IUIAHUPYEMBIMH
pe3ysbTaTaMy, OCYIIECTBIISATh CAaMOKOHTPOJIb JEATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yAbTaTBl OCBOSHHUS MPOTPAMMBI TI0O XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3yIbTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BBIBATH YIUIYOJICHHOE U3YYEHUE KaK B PaMKaX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAIbHBIX 00pa30oBaTeIbHBIX
TPAEKTOPUIA, B TOM YHUCJI€ UCTOJB3Yysl CETEBOE B3aUMOJIeCcTBUE opraHu3amnuu. [1o
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIUIyOJIEHHOIO YPOBHS OOydarouiuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYT'OM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4r 00JIee BEICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHbIe pe3yJbTaThl BKIIOYAIOT: OCBOCHHUE OOYYAIONIUMUCS HAYYHBIX
3HaHUU, YMEHUN U ClIOCOOOB IEUCTBUH, ClIEU(PUIECKUX JIJIs1 TPEAMETHON 00JacTh
«XuMHD»; OCHOBBI HAyYHOTO MBINIICHUS;, BHABI JCATCIBHOCTH IO TIOJYYCHHIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3NUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCIOBUAX; OO0ECIEYMBAIOT
BO3MOYKHOCTh YCIIEITHOTO OOYyYEHHMsI Ha CIEAYIOIIEM YPOBHE 0Opa30BaHus.

K xoHmy oOydenuss ¢ 8 Kaacce y oOyudaromierocs OyayT copMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3yIbTaThl U3YUCHHS XUMUHU Ha YIIIyOJICHHBIM YPOBHE:

pPaCKpBhIBaTh CMBICI OCHOBHBIX XHUMHMYECKMX TOHSATHI: aToM, MOJIEKYyJa,
XUMHUYECKUN DJIEMEHT, METajll, HEMEeTa/lJl, aJUIOTPOIMs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJISipHAasg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJIsI XMMHUYECKOIO »JJIEMEHTa B COCIUHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJ1IaccuuUKaIys peakivii: peakiud COCIUHEHUS, PeaKIUU Pa3I0KEeHUs, PeaKIUuu
3aMelIeHUs, peaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paauyc atoma, XUMUYECKasi CBS3b, MOJISIPHAS M HEMOJIIpHAs KOBAJEHTHAas CBS3b,
WOHHasi CBf3b, HOH, KAaTUOH, AaHUOH, pAacTBOP, MaccoBas J0Ji1 BELIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLINU, METOJI 3JIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHATHUS MIPU ONMCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCIT0JIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBIIeHUs (DOPMYJT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

ONPENENATh BaJCHTHOCTH ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIIECTB K OINPECICHHOMY KJIACCy COeMHEHUH 1o hopMysiaM, BUIbl XUMUYECKON
CBSI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepmomnueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAaJIpO U €r0 CIEICTBUM, MIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOHaxX
MCCIICIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIIUA;

JIEMOHCTPUPOBATh IMOHMMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT HX IOJ0KEHUs B [lepuoauueckoii cucteme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabnuHyto ¢hopmy [leprnonnueckoit cucTeMsl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpymmna (b-rpynmna)», «Maibie nepuoabl» U «00JbIINE EPUOIDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeloTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. Menneneesa», ¢ UYHUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX 3JIEMEHTOB (COCTaB W 3apsj
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U PaCHpeIEICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMsSI d3JieMeHTa B Ilepuoauueckoil cucreme ¢
pacrpesieIeHUeM JJICKTPOHOB IO DHEPreTUYECKUM YPOBHSAM, IOAYPOBHSIM H
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCUu(PUIMPOBAaTh XUMHYECKUE DJIEMEHTBhI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUUYECKHE peakIuu (10 YUCITY M COCTaBy yYacTBYIOIIUX B PEAKIIUM BEIIECTB, MO
TeroBoMy hdexTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB: KMCJIOPOJa, BOJOPOAA, BOIBI, OOIIHE XUMUIECKHIE CBOMCTRA
OKCHUJIOB, KHCJIOT, OCHOBAaHHUM U COJEH, TCHETUYECKYIO CBSI3b MEXIYy HHMH,



MOATBEPXKIAsh TMPUMEpPAMU  MOJICKYJISIPHBIX ~ YPaBHEHUHW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBAa BEIIECTB B 3aBHUCHUMOCTH OT HUX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3J€MEHTa B COSAMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (HopMyJsie COCAMHECHHS, HaXOIUTh
pOCTEUITy 0 (pOpMyITy BEIIeCTBa IO MAaCCOBBIM HIIM MOJIBHBIM JOJISIM JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON pPEeaKIUU;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I N3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUSA — HaOJI0JIEHUEe, U3MEpPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO CO/ICpKaHMUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
yYpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (MeToA0M
AJIEKTPOHHOTO OaslaHca);

yCTaHABJIMBATh CBS3U MEXKIYy peabHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

cOOJII01aTh MpaBuIia 6e30macHoO paboThI B JTAOOPATOPUH MPHU HUCTIOIB30BAHUH
XUMUYECKOH MTOCY Il 1 000PYI0BaHMSI, a TAK)KE MPABHUJIa OOPAIICHUS C BEIECTBAMA
B COOTBETCTBHHM C WHCTPYKIIMSIMH BBITIOJIHEHUS J1A0OPATOPHBIX OMBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(BoIOpOJIa ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEACICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3a]1a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COSTUHEHU;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITEH YMEHUS 0€3011acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIB3YEMbIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPYKAIOIICH CPEeIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocs OyayT chopMupoBaHb
CJICYOIINE MPEAMETHBIC PE3yJIbTaThl U3YUCHUS XUMUN Ha YTIyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHWOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklys, TEIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BEM, pacTBop;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHWE W BOCCTAaHOBJICHHE, JJIEKTPOJIM3, aJUIOTponus, amM(pOTEPHOCTH,
XUMHUYECKasi CBS3b (KOBaJCHTHAas, MOHHAs, METAINYECKasi), MEKMOJIECKYISIPHbIC
B3aUMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IpaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAaKOBaHHAasA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSITh
9TH MOHSTHS PY ONMCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJI€HUs (DOPMYJI BELIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUSAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHAbl XHMHUYECKOW CBS3H (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA 110
XUMHUYECKON (hopmyiie, XapakTep cpeibl B BOJHBIX pPacTBOPaX HEOPTaHWYECKUX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuommueckoro 3akona [J[. WM. MenngeneeBa wu
JE€MOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OIKCHIBaTh U XapaKTepu30BaTh Ta0IMuHy0 Gpopmy [leprnoanueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3iandaTh NOHATUS «A-Tpynna» U «b-rpynmnay, «Mmaisie
NEPUOJIb» U «OO0NbIINE TEPUOIBIY;

OOBSCHATH CBA3b MOJOXKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOAYPOBHSAM U
OopOUTaISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB,;

BBIIETISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJOB) B Mpejesiax MaJIbIX MEPUOJIOB M TIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JICKTPOIUTHIESCKON TUCCOIMAIK, 3akoHa ['ecca
U €ro CJeICTBUM, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEpPHOCTEH H3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEIICHUS XHUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTHU OT Pa3IMUHBIX ()aKTOPOB;

KJIACCU(PUITMPOBATh XUMHYECKHE JJIEMEHTBHI, HEOPTraHWYECKHE BEIICCTBA,
XUMUYECKHE peakinu (110 YUCIIY U COCTaBy YUaCTBYIOIIUX B PEAKIIMU BEIIECTB, 11O
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTCTICHEH OKHCIICHHSI XMMHYECKHX JJIEMEHTOB, MO OOPAaTUMOCTH, TO YYaCTHIO
KaTajan3aTopa);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTWHEHWW, MOATBEpPXKAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peaKLnii;

COCTaBJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOLMALINU KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPaBHEHUS PEaKInii HIOHHOTO 0OMEHA; PEaKITni,
MOATBEP)KIAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBSI3M MEXKIY BEIICCTBAMHU
Pa3TUYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTb  TPOIECCOB THUJPOJIM3a COJIEH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHEHHUM peakiluil, CylIHOCTb
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIni;

MPEICKa3bIBATh XapaKTEP CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCHIBATh) (U3UUECKUE U XUMUUECKUE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIIOPOJ, 030H, rpaduT, anmas, KpeMHui, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO/, cepoBogopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepaucras, cepnas,
azoTHas, GocdopHas, yrojgpHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBl M THAPOKCHUIBI
mMeTaiioB |A—lA-rpynm, amromunus, meau (1), munka, sxenesa (11 u 11));

MOSICHATH COCTaB, OTHEIbHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U MX couin, Tamorenusibl kpemuus (1V) u ¢ocdopa (11l u V), okcun u
ruapokcua xpoma (I11), mepmanranar kamus;

OIMKMCHIBATH POJIh BAKHEHIITMX M3ydaeMbIX BEIICCTB B MPUPOTHBIX MPOIECCaX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITIOJIb30BAHUE I CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHU;

MPOBOJIUTH PEAKIINH, TOATBEPIKIAIONINE KaUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIIUECs B BOJHBIX PacTBOpPax



WOHBI: XJIOpUA-, OpoMua-, nomua-, cyiabdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cynbut-, Ccynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, Kajablusl, aTIOMUHUS, Kere3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOKMCTB, BOBMOXHOCTh MPOTEKAHUS XHUMHUYECKHUX MPEBPAIICHUN B Pa3IAYHBIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKONM KHUHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJIF0 XUMHUYECKOIO 3JJIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPALMI0 BELIECTBA B pacTBOpPE, HAXOJIUTh
npocTeinyo popMyily BelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUECKHX PEAKIMA C YUYETOM HEAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAYEHHS TEILIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJTI01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPUH MPU UCTIOTB30BAHUU
XUMHUYECKOM OCY/IbI M 000PYI0BaHKS, a TAKXKE MPpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIHSMH BBITIOJIHEHHSI J1aO0OpPaTOPHBIX OIBITOB U
IPaKTUYECKUX pabdOT MO MOJYYEHHUIO U COOMpPAaHHIO Tra3000pa3HbIX BEIIECTB
(aMMuaka M yrieKHCIIOro ra3a) U pelieHUI0 SKCIIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM
Kypca, TPEICTaBIsATh pe3yibTaThl dOKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JTOKa3aTeNIbCTB, IPA(PUKOB, TAOJIUII U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENBHOCTH (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHNWEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yYCHUHM CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JIEHUE, U3MEpPEHNE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpPUMEHATh  MpaBuja  0e30MmacHOro  oOpalleHuss €  BEIIeCTBaMH,
MCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, IPABUJIA TOBEJICHUS B LIEJISIX COepexKeHUs
3I0pPOBbSl U OKpYXKarolleW MNPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3JICUCTBHSI HA JKMBBIC OPTraHU3MBI OINPEICICHHBIX BEIIECTB, IOACHITH Ha
npUMepax CIocoObl YMEHBIIICHUSI U TPEJOTBPAIICHNUS WX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIEBOIOB ISl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeJCcTaBiIeHUsI O cdepax MpodecCHOoHaTbHON
JeSATEeILHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
Uil Ipo(heCCHOHaNbHOM OpUEHTAIlMd U 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



PO HIIBHOTO TIPEeIMETa IPU MPOJOJKEHUU 00yUCHUS HAa YPOBHE CPEIHETO 00IIEro
oOpa3oBaHus;

y4acCTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKON W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUYEOHBIX HCCIIEIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUsl ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
JeJ0BeKa
BemectBa 1 xuMuueckue
1.2 28 1
peakiuu
Hroro no pazneny 38
Pasjnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. [lonstue o razax. 19 1 1
' Kucnopon. Oxkcuast
Bonopona. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bopna. PactBopsl. Ilonstue 06
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHWYECKUX COCTMHCHUI
Htoro no pazneny 61




Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XHUMHUYECKas CBS3b.
3.2 OKHUCITUTENTBHO- 16 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Uroro no pazneny 34
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 136 5 5
ITPOI'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypeni
Paznein 1. BenmecTBO M XUMHUYecKasi peakuus
11 [loBTOpeHue u yriayOieHue 3HaHUH O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I IIPOTEKaHMS 14 1 1
XUMHYECKHUX PeaKIuii
13 DNEeKTpOIUTHYECKAs TUCCOLHALINS. 14 1 5
XUMHUECKUE peakIM B pPacTBOpax
Hroro no paznery 36
Paspen 2. Hemerasnnbl 1 X COeIMHEHHS
21 OO61mas xapakTepuUCTHKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpymmel. ["agorenst
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 10
COCIIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Hroro mo pazneny 43




Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Bakneiiine MeTalibl 1 UX COSIUHEHUS 22 2
Hroro mo pazaeny 32
Pasznen 4. Xumus u okpy:xamomas cpeaa
41 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 5
Paszgen 5. O000menne 3 HaHUH
51 [ToBTOpEHHE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3/ieNioB KypcoB 8—9 Ki1accoB
Wroro mo pazneny 10
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 11







IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

IIpeamer xumun. Pons XMMUU B KU3HA
geJI0BEKa

[ToustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHUA XUMHU. XUMHS B CUCTEME HayK

Tema u BemectBa. Pu3ndeckue u
XUMHYECKHE CBOMCTBA BEIIECTB
duszndyeckre ¥ XUMUUECKHE SIBICHUS
[TonsiTHE O TEOPETUYECKUX METO/IAX

MIO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHnku xuMu4yeckoi nHpopMauu

Hpe)ICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAHWH Ha
SMIMPUYECKOM YPOBHE: HaOJI0IeHHE,

HU3MEPCHUE, SKCIICPUMCHT, MOJCIUPOBAHHUC.

[TonsaTue o meronax paboThI ¢
XMMUYECKHMHU BEIECTBAMH.
O6opynoBaHue NTKOJIBHON XUMUYECKOM
nabopaTtopuu

[IpakTrueckas padota Ne 1 mo teme
"IIpaBusa paboThl B 1a00opaTopuu U
npuémsl 00pamieHus ¢ 1ab0paTOPHBIM
obopynoBanueM"




YucThle BELIECTBA U CMECH

9 CrniocoOwI paznieneHust cMecei
[TpakTuyeckas padora Ne 2 o Teme

10 "Pa3nenenue cmecei (Ha mpuMepe OUYUCTKH
MMOBapeHHO# cojn)"

11 ATOMBI ¥ MOJICKYJIBI

12 XUMHUYECKUE DIIEMEHTHI

13 [IpocTeie u cioXHbBIE BELIECTBA

14 BemectBa MoeKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunueckas popmyna. BaneHTHOCT
aTOMOB XUMUYECKUX JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB

17 Omnpenenenne BaJICHTHOCTH aTOMOB 110
dbopMyiaM OMHAPHBIX COSTUHEHHIA

18 OTtHocuTeNnbHASI aTOMHAs Macca.
OTHOcHUTeNbHAS] MOJIEKYJISIPHAS Macca
BrrarcneHuss OTHOCUTEITLHOM

19 MOJICKYJIIPHOH MacChl BEIIECTB, MOJIIPHON
MAacCCBhI, MacChI BEIIECTB M KOJUIECTBA
BeIeCTBa

20 MaccoBast 10711 XHMHUYECKOTO dJIEMEHTa B
COCTUHEHU U

21 Brrurcnenus MaccoBoil 101 XUMHUYECKOTO
aJeMeHTa 1o (hopMyIie COeTMHEHUS

99 Haxosxxnenue npocreiimieit popmyist

BCIIECTBA ITO MAaCCOBBIM JOJIAM 3JICMCHTOB




Beruncnenus npocreiiiieiit popmyIisl

23 BEILIECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

24 Konnuectso Bemectsa. Moib

o5 B3anmMocBsI3b KomyecTBa, Macchl U YUCIIA
CTPYKTYPHBIX €IMHUI] BELIECTBA

26 MousipHas Macca CMECH BEIIECTB

97 MosnbHas 1015 XMMUYECKOTO 3JIEMEHTA B
COCIMHCHUH

08 Haxoxnaenue npocrteiimeit hopMyIibt
BEILIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB

29 XHUMUYECKUE SABICHUSA. XUMUYECKAS
peakuus 1 e€ NpU3HaKu

30 3aKOH COXpaHEHHUsI MacChl BEUIECTB

31 ATOMHO-MOJIEKysipHas Teopus. JKnu3Hb u
nesareabHocTh M. B. JlomoHocoBa

32 XUMUYECKHE ypaBHEHHS

33 Tunbel XUMHYECKUX PEAKLIHMA
PacuéTel mo XuMUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MACChl HCXO/IHBIX BEIIECTB
WJTU TIPOJTYKTOB PEaKIIUU
Brruncnenust no ypaBHEHUSIM XUMHUECKOU

35 peaKIu: KOJTMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
peareHTOB WX MPOYKTOB PEAKIIUU

36 Bpluncnenus 1o ypaBHEHUSIM XUMUYECKOU

pCaKknuu: KOJINYCCTBA BCUICCTBA, MACCHI 11O




U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WU IPOAYKTOB pEeaKINH

37 O06o01IeHre U cCTeMaTH3alus 3HAHUN

38 Kontponbnas padorta Ne 1 o teme
"BemmectBa 1 XuMU4YeCKue peakiuu"

39 Bosmyx — cmech razos. [lonsarue o razax.

40 3akoH ABorajipo. Monsipablii 00BEM razoB
Brrunciaenus o0b€Ma, KOJIUYECTBA

41 BEILIECTBA ra3a Mo U3BECTHOMY €0
KOJIMYECTBY BEIIECTBA, 00bEMY

42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B

43 Boruricnenuss OTHOCUTENbHOM MJIOTHOCTH
ra3oB
Ornpenenenre OTHOCUTEIIbHON

44 MOJIEKYJISIPHON MacChl ra3000pa3HOTO
BEIIECTBA M0 U3BECTHON OTHOCUTEIHHON
MJIOTHOCTH
BrrarcneHuss OTHOCUTEITLHOM

45 MOJICKYJISIPHON MaccChl ra3a Mo U3BECTHOM
OTHOCUTEIBHOW IJTIOTHOCTH

46 OOBEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYCCKHUX PEaKIIHIX

47 Brruncnenus 005EMOB ra3oB 1Mo
YPaBHEHUIO XUMUYECKON PEeaKITII

48 Kucnopon — snemMeHT 1 mpocToe BEMIECTBO

49 Oxcuipt

50 CriocoOslI MosTy4eHus KUCI0po/ia B

1abopaTopuu ¥ MPOMBIIIIIEHHOCTH




[TpakTuyeckas padora Ne 3 o Teme

51 "[Tonyuenue u cobnpanue KMUCIOPOa,
HU3y4YEHHUE €ro CBOMUCTB"

52 KpyroBopot kucioposa B npupose

53 O30H — amnoTpornHas MoaupUKaLus
KHCIIOpo/ia
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIvH,

54 TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHAOTEPMHUUYECKUE PEAKIIHH

55 TonnmuBo. Mcnonp30BaHue yriisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HEHNUE BO3/IyXa.
Borurcnenus o ypaBHEHUSIM XUMHYECKOMN
peaKIMu: KOJIMYEeCTBA BeIeCTBa, 00bEMa,

56 MAacCHI 110 H3BECTHOMY KOJIUYECTBY
BelIeCcTBa, 00bEMY, Macce peareHTOB WK
MIPOAYKTOB PEAKIHH

57 KonrtponbHas pabora Ne 2 o Teme
"Bo3nyx. Kucnopoa. Oxcuasr"

58 Bonopos — 35neMeHT 1 MpocToe BELECTBO

59 CriocoOslI nosty4eHus BOAOpoa B
71a00paTOPUH U MPOMBIIIJIEHHOCTH
IIpakTuyeckas padora Ne 4 o Teme

60 "TTonmyuenue u codupaHue BoJOpoa,
M3y4Y€HHUe ero cBOMcTB"

61 Hcnonb3oBaHue BOJOPOa B KauecTBe
TOTUIUBA

62 [TonsiTne o xkucnorax u consax. Cocras

KHUCJIOT U COJIEU




Brruncienusa o0béMa, KOJIMYECTBA

63 BELIECTBA raza Mo U3BECTHOMY €ro
KOJINYECTBY BELIECTBA WU 00BbEMY

64 Brraucnenust 00bEMOB ra3oB 1o
YpaBHEHHIO XUMHUECKOW PEaKLIUU
Bbruucienus no ypaBHeHUSIM XUMHUYECKON
peaKIMu: KOJIMYEeCTBA BEIeCTBa, 00bEMa,

65 MAacChI 110 H3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEaKIMU

66 dusnueckue cBoiicTBa Boabl. Boga B
pupoje

67 AHalu3 U CUHTE3 — METO/Ibl U3yUeHUs
COCTaBa BOJbI

68 XUMHUECKUE CBOMCTBA BOJIBI

69 CocraB ocHOBaHM

70 PactBopel. PacTBOprMOCTE BelecTs B BOJIE
HacpliieHHble 1 HeHaChIILEHHbIE,

71 KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI
CriocoObl BbIpaKeHUsI KOHIIEHTPAIIH

72 PacTBOPOB: MaccoBas J0Jsl paCTBOPEHHOTO
BEIIECTBA, MOJIIPHAsA KOHIIEHTpALUs
[IpakTuueckas pabora Ne 5 o Teme

73 "IIpuroroBiieHrE paCTBOPOB C

ONpeACIEHHON MAacCCOBOU JTOJIEN
pactBopéHHOrO Bemiecta. llpurorosnenue




pacTBOPOB C ONPEAETEHHON MOJIAPHOU
KOHIIEHTpaLKel paCTBOPEHHOTO BeniecTBa"

BreraucneHus ¢ HCIoJb30BaHUEM MOHSITHS

74 «MaccoBas JI0JIs BEIIECTBA B PaCTBOPE»
Brrauciienus ¢ UCoinbp30BaHUEM MTOHSTHUS

75 «MOJISIPHAsT KOHIICHTPAIUS pACTBOPEHHOTO
BEIIECTBA

76 Poib pacTBOpPOB B IIpUPO/IC U KU3HU
yenoBeka. KpyroBopot BoJibl B IpUPOJIC

77 3arpsisHEeHUE TPUPOAHBIX BoA. OXpaHa u
OYHUCTKA PUPOTHBIX BO/I.
BpruuciieHus ¢ UCHoJIb30BaHUuEM rpaduKoB

78 PacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIIECTB

79 Brruricnenus ¢ UCTONb30BaHUEM TTOHSITHS
«MaccoBasi 10JIsI BEIIECTBA B PACTBOPE»
BrrurciieHus ¢ HCIOIb30BAaHUEM TTOHATHS

80 «MOJIISIpHAsE KOHIICHTPALUS pAaCTBOPEHHOTO
BEIIIECTBA
Brrauciienus ¢ HCNoap30BaHuEM rpaduKkoB

81 PacTBOPUMOCTH JJIST PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O06o001IeHre U cucTeMaTU3alus 3HaHU!
KonTponbnas padora Ne 3 o teme

83 " "

Bonopona. Boga. PactBopbl. OcHoBaHUS
84 Oxcupsl: cocTaB, KiacCUpUKALIUS,

TPUBHAJIBHBIC HA3BAHU A




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

85
OKCHJIOB

86 [TonsiTHe 0 TUIPOKCUIAX — OCHOBAHUSIX U
KHUCJIOPOJICOACPIKAIIUX KUCIOTaX

87 dusnvecKkue 1 XUMUYECKHE CBOMCTBA
KHCJIOT

88 [Tosrydenue kuciaor

89 Kinaccudukanms ocHoBaHMIA

90 [[&moun, UX CBOMCTBA U CITOCOOBI
MOJIy4EeHUS

01 HepacTtBoprumbie 0OCHOBaHUS, UX CBONCTBA U
CTIIOCOOBI OTYYCHUS
[TonsiTre 06 aM(OTEPHBIX THIPOKCHIAX:

92 XUMHUYECKHUE CBOMCTBA U MOIYUYEHUE.
[IprMeHeHne Ba)KHEUIINX OCHOBAHUI

93 Conu: coctaB, kiaccupuKaims,
TPUBHAJIbHBIEC HA3BaHUS

94 du3nyeckne U XUMUUECKIE CBOMCTBA
coneit. [Tonmyuenue conen

95 I'eneTnueckas CBsI3b MEXKIYy Kiaccamu
HEOPraHUYECKUX COCTMHEHUI
ITpakTruyeckas pabora Ne 6. Pemenue

96 AKCMEPUMEHTAIIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COEJTUHEHMI»
Brrunciienus no ypaBHEHHSIM XUMHYECKON

97 pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

MacCChI IO U3BECTHOMY KOJMNYCCTBY




BelecTBa, 00bEMY, Macce pearcHTOB WK
MIPOJYKTOB PEaKuu

BBI‘-II/ICJICHI/ISI MacCChbI HpOI[yKTa peaKHI/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

98 BEIIECTB, B3STOTO B BHJIC PACTBOPA,
COJIep KaIIero ONpeAeIEHHYI0 MACCOBYIO
JIOJII0 PACTBOPEHHOT'O BEIIECTBA
KonTponbnas padora Ne 4 o reme

99 "OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
coeqrHeHnn"

100 [lepBbie NOMBITKY KIACCH(PUKAITUU
XUMHYECKHUX 3JIEMEHTOB

101 [TonsiTHE O TpyIIax CXOIHBIX IEMEHTOB

102 DNeMEeHTHI, KOTOPBIE 00pa3yroT
aM(OTepHBIE OKCHJIBI U TUAPOKCHIBI

103 Ilepnognuecknii 3akoH. OTKpbITHE
[lepuonuueckoro 3aKoHa
KopoTtkomneproanas ¥ JUIMHHOTIEPUOTHAS

104 dhopwmsl [Tepuoanueckoit cucTeMbl
XUMHYECKUX dneMeHToB /(.M. MeHaeneera

105 [epromer 1 TpymIIBI

106 OCHOBHBIE CBEIEHUS O CTPOCHUU aTOMOB

107 CocTaB aTOMHBIX s/Iep

108 M30TONBI KaK pa3HOBUIHOCTH aTOMOB
XMUMHUYECKOT0 3JIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHast opOuTaIh




11 DHepreTHYecKre YPOBHH U IOy POBHH
aroma, S-, p-, d-opouraau

DNeKTPOHHBIE KOH(PUTYpaLUU U
112 3JIEKTPOHHO-TpaduuecKue GopmMyIibl
aTOMOB

CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMUYECKUX IEMEHTOB
IIepnonnueckoii cucremst J1.1.

Meunneneena

3aKOHOMepHOCTI/I HU3MCHCHMUS paJjuyca
114 aTOMOB XMUMHUYCCKUX 3JICMCHTOB,
MCTATNIMYCCKHUX U HCEMCTAIINIMYCCKUX

CBOWCTB IO TPYIIIIAM U IEPUOAAM
3MeneHune cBOMCTB cOeAMHEHUN

115 XUMHUYECKUX AJIEMEHTOB B EPUOJAX U
rpymmax

XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA
116 1o ero noJyioxkeHuto B [lepuoanueckoit
cucteme /.M. MenpaeneeBa

3navenue [leproauyeckoro 3akoHa 1
117 [Teproanueckoit CUCTEMbI XUMHUYECKHUX

OJICMCHTOB IJI1 pa3BUTHUSA HAYKU U
IPaKTUKH

118 DJIEKTPOOTPHULIATENBHOCTh XUMHUUECKUX

9JICMCHTOB

119 KoBanenTHas nonsipHas cBsi3b

120 KoBasienTHast HEMoIsIpHAs CBS3b

121 HMowunas cBsa3p




DJNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI

122
BELICCTB
123 Kpucrannmaeckue u amop(HbIC BEIIECTBA
124 Tunsl KPUCTATUTMUECKUX PEHIETOK U X
XapaKTePUCTUKHU
[TpuurHBEI MHOTOOOpa3Ms BEIIECTB,
125 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOCHUS
126 CreneHb OKUCICHUS
127 OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu
128 XUMHUECKUE FITEMEHTHl — OKUCIUTEIN ’
BOCCTaHOBUTEIN
CocraBieHne ypaBHEHUH OKUCIUTEIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIINA, METO
3JIEKTPOHHOTO OajaHca
Brrurcnenus o ypaBHEHUSIM XUMHUECKOMN
peaKIMu: KOJIMYEeCTBA BeIleCTBa, 00bEMa,
130 MAaccChbl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIHH
Brrunciienus npocrenien MOJeKyJIIpHOU
131 (bopMyJIBI BelIECTBA MO U3BECTHBIM
MacCOBBIM JIOJISIM DJIEMEHTOB
132 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN
133 Konrtponsnas padora Ne 5 o teme
"Ctpoenue aroMa. XuMHU4YecKasi CBs3b"
134 PesepBHbIil ypok




135 PesepBHbliil ypok

136 PesepBHBIi ypok

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
wn Tema ypoka Beero Kontpoabuble IIpakTnyeckue fllsyqenuﬂ 263:;0]33“3])]{“(3
padoThI padoThI pecypenI
1 CrpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aM0THEHUS
2 AJICKTPOHHBIX OPOUTANICH ATOMOB MAJIBIX 1
NIEPHOJI0B
3 Oco0eHHOCTH 3aM0IHEHUS ANEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CreneHb OKUCIEHUS U BaJIEHTHOCTb
5 Buabel xumuueckoil cBa3u
OOMeHHBI! 1 TOHOPHO-AaKLENTOPHBIH
6 MEXaHU3M 00pa30BaHUs KOBAaJICHTHON 1
CBsA3U. MeXMOJIEKyYIISIpHBIE
B3aNMOJICHCTBHSA
THUIBI KPUCTATUIMYECKUX PELIETOK,
7 O0COOCHHOCTH CTPOCHHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA
8 KPUCTAJUTMYECKON pEeIETKU U BUIA 1
XUMHUYECKOU CBSI3U
9 Knaccudukanus XuMHUuecKux peakuui 1
M0 Pa3IMYHbIM IPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBoii 3pPeKT XUMUIECKOIN peaKkIuu




11

3akoH ['ecca u ero cieacTBus

12

BbruuciieHus o TepMOXUMUYECKOMY
YPaBHEHUIO PEAKIIUU: TETIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BEIIECTBA, MACCE UITH
00bEMY ITpOpEarupoBaBIIECTO WIH
00pa30BaBIIIerocs BEIIECTBA

13

14

[ToHATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. 3aKOH AEHCTBYIOLIUX Macc
Oueprus aktuBauuu. [lonstue o
karanuze. DepMeHTh. UTHTHOUTOPBI.

15

@DakTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON PEaKINU

16

17

18

ITorsATHE O XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [laTense

CDaKTOpBI, BJIMAOIIKWE HA COCTOAHHEC
XUMHYECKOI'O0 paBHOBECHUA.
HpOFHOBI/IpOBaHI/IC BO3MOXXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ
B Pa3JIMYHEBIX YCIIOBHUAX

OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BakHbple OKMCIIHTEIIN ¥ BOCCTAaHOBUTEIIH.
HCpMaHFaHaT KaJlusa

20

CBolicTBa MPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJIJIOB, KUCJIOT U COJICH
— B CBETE IPEICTABICHHUI 00




OKHCIINTCIBHO-BOCCTAaHOBHUTCIbHBIX
p€aKknusax

[IpakTuueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe

21 «OKUCIUTETBHO-BOCCTAHOBUTENBHbBIE
peakuum»
Kontponbnas padorta Ne 1 o reme

22 «OcHOBHBIE 3aKOHOMEPHOCTH
IPOTEKAaHUS XMMUUYECKUX peaKLnuii»

93 PactBOopeHue kak PU3NKO-XUMUYECKUI
nporecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

o5 Teopus dIEKTPOIUTHIECKOU
JUCCOLIMALIUU

26 HonHOE pon3BEEHUE BOJBI.
BonoponHslii nokasarens

97 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAHHI U COJICH

28 Peakmuu nonHoro oomMeHa
CBolicTBa KUCJIOT, OCHOBAHUN U COJIEH B

29 CBETE MpeACTaBIeHU 00
AIIEKTPOJINTUYECKON JUCCOLIMALIUN

30 KadecTBeHHBIE peakIuy Ha HOHBI
[IpakTuueckas padora Ne 2. Pemenue

31 HKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«ONEKTPONIUTUYECKAS TUCCOLTHALIMS

32 I'unponus coneit

33 HonHubIie ypaBHEHUS THAPOIN3A COJICH




34

[IpakTuueckas padora Ne 3. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«'maponus cosein»

35

Brruucnenus Macchl IpOAyKTa peakuu
10 U3BECTHOM Macce OJHOTO M3
HCXOOHBIX BE€IICCTB, B3ATOI'O B BU/IC
pacTBopa, CoIepKaIEro OnpeaeEHHYIO0
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIECTBA

36

KonTtponbHast padora Ne 2 o teme
"DIIEKTPOTUTHYECKAS TUCCOIHAITHS.
XUMHUYECKUE pEaKIiu B pacTBopax”

37
38

OO0m1as xapakTeprucTUKa HEMETAIIIOB

OO11ast XapaKTepUCTHKA raJIONeHOB

39

40

XUMHYECKHE CBOMCTBA IraJIOr€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIOTa

41

[IpakTuueckas pabora Ne 4 o teme
"TlosrydyeHne CoITHON KUCIIOTHI,
U3y4eHHe e€ CBOUCTB"

42

43

44

[ToHsITHE O KUCITOPOICOAEPKAITUX
KHMCJIOTaX XJOpa U X COMISX
Bprurcnenus no ypaBHeHUSIM

XUMUYECKUX PEAKLUN, €CIH OJJUH UX
peareHTOB J1aH B U30BITKE

Baxueiimme coenMHEHUs XJI0pa U UX
HaxO0XJEHUE B PUPOJIE




OO0mmas xapakrepucTuka 31eMeHToB VIA-

45
TPYIIIIBI
CtpoeHue u CBOWCTBA TPOCTOTO

46 BEIIIECTBA CEPbl. AJUIOTPOITHBIE
MOJU(PHUKAILIH CEPBI

47 CepoBoiopor, CTPOCHI/IG, ¢dusnyeckue u
XHUMHYECKHE CBOMCTBA

48 OKcubl cepsl

49 CepHucrast KuciaoTa u e€ coiu.

50 CepHas KucioTa u ee coiu

51 IIpoMblIIIEHHOE TTOTYyYEHUE CEPHOM
KHCIIOTHI
Haxoxnenue cepsl 1 €€ COeIMHEHUN B

59 npupoe. XuMMHUYECKOe 3arps3HeHHe
OKPYXAaIOIIEH Cpeabl COETUHEHUSIMU
cephl
Brruncnenust Mmacchl IpOAYyKTa pEaKiiuu

53 M0 U3BECTHON MaccoBOil (00BEMHOI)
none (%) ero BbIXo/1a OT TEOPETUIECKU
BO3MOYKHOT'O
Brruncnenus maccoBoit (00bEMHOIN)

54 nonu (%) BbIXOAA MPOIYKTa PEaKluy Mo
U3BECTHOH Macce (00bEMY) HCXOIHOTO
BEIIIECTBA U MPOIYKTa PEaKIuu

55 OOGm1as xapakTeprucTuka 3JieMeHToB VA -
TPYIIIIBI

56 A30T, pactipocTpaHeHHE B IPUPO/IE,

buznyeckue 1 XuMUYECKHe CBONCTBA




AMMHaK, ero GuU3nYecKue 1 XUMUYECKHIE

57 .
CBOIiCTBa

58 Conu aMMOHUS
[TpakTuueckas padota Ne 5 o Teme

59 "[Tonyuenne aMMuaka, U3y4eHHE €T
CBOMCTB"

60 Oxcupl azota (I, 11, I, 1V, V)

61 A3oTuctas KucioTta. A30THas KUCIOTa

62 [IpompllIEHHOE MOJTyYEeHHE a30THOM
KHUCIIOTHI
Hurpatel u auTputhl. XuMHu4eckoe

63 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCMHEHUSIMH a30Ta

64 ®docdop, amIoTpoIrHbIE MOAUPHUKAIIUN
dbocdopa

65 Oxcunpl pocdopa (I, V) u pochopnas
KHCIIOTa
[TonaTHE 0 MUHEPATBHBIX yIOOPECHHUSX.

66 3arpsi3HEHHE PUPOTHBIX BOAOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67 VYraepon, ero anjgoTponHbIe
MoauUKaIIMH U CBOMCTBA
Oxcuzpl yraepona, ux Gpusndeckue u

68 XHUMHUYECKHE CBOMCTBA. DKOJOTHYECKUE

npoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (1V)




69

[IpakTuyeckue padotel Ne 6 o Teme
"I[Tonyuenune oxcuna yraepoaa (1V) u
M3y4YEeHHUE €ro CBOMCTB"

70

71

72

YromapHas KUCIIOTA U €€ COJIN
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoa

HpI/IpO,I[HBIe HCTOYHHUKHU YTIJIICBOAOPOAOB
H UX POJIb B 6BITy U IIPOMBIIIJICHHOCTH

73

TTorsaTre 0 OMOJIOrNYECKU BaXKHBIX
OpPTraHWYECKUX BEUIECTBAX — KHUPAX,
OesKax U yriieBoJiax

74

75

Kpewmuuii, ero ¢pusznueckue u
XUMHUYECKUE CBOUCTBA

Oxkcun kpemuus (1V), kpemuueBas
KHCIIOTa, CHIIUKAThI

76

77

78

bop. bopHas kucnora

[Tpaktnyeckas pabora Ne7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«BaxHelmue HeMeTauIbl U UX
COEJTMHEHUS

Brruncnenus maccol (00b€Ma; H.Y.)
NPOJIYKTa PEaKI|y Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKaIIEero OMpeIeIEHHYI0 MaCCOBYIO
JIOJTIO TIPUMECEN




79

KonTtponbnast padora Ne 3 o teme
«Bakuenime HeMeTaUIbI U UX
COEIUHEHUS.

80

OO01m1ast XapaKTepPUCTHKA XUMHUECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHHH
ux nonoxenus B [ICXD JI.U.

MenneneeBa

81

82

83

Mertamibl A- u b-rpynn

MeTtamnnueckasi CBsI3b U METAJNINYECKas
KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(UBUYECKUX CBOMCTB METAJNIOB OT
CTPOCHHUSI KPUCTAILIIOB

O6H_[I/Ie XHUMHYECKHE CBOMCTBA METAJIJIOB

84

85

86

OO6m1me crnocoObl MOTyYeHUs METAJIJIOB,
MeTaiyprust. CriaBbl

DJEeKTPOJIN3 PaCIUIaBOB U PACTBOPOB
coJiel KaK OJIMH U3 CIIOCOOOB MOJTY4YEHUs
METaJIOB

Brrancienus mo ypaBHEHUSIM
AIIEKTPOJIN3a PACIUIABOB U PACTBOPOB
BEIIIECTB

87

88

89

[ToHsiTHE O KOPPO3UU METAIIIIOB
Brruucnaenus cocraBa cMeceit ¢
HCIIOJIb30BAHUEM PEIIECHUS CUCTEM
ypaBHEHUU

Paznuunbie TUIBI BEIUMCIIEHUN 110
YPaBHEHUSIM XUMHUYECKUX PEAKIUN

90

Merannel A-rpyni. [llenounbie MeTaibl




Haxoxnenue B npupone. CoiicTBa

o1 IICJIOYHBIX METAJIOB

92 Oxcupl ¥ THAPOKCH/IBI HATPUS U Kallus

93 IllenoyHO3eMeIbHBIC METAILIBI

94 Baxaenmme coeTUHSHUS KATBIUS,
CBOMCTBA, IPUMEHEHHUE

95 JKécTtkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS
[IpakTuueckas padora Ne 8 o reme

96 "YKEcTKoCTh BOJBI M METOEI €€
ycTpaHeHus"

97 AoMUHUT

08 AmMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

99 OO0m1as xapakTeprucTuka MeTauioB b-
rpymn (T0O0YHbIX TOATPYII)

100 [TepBoHAUYANBHBIE MIPECTABICHUS O
KOMIUICKCHBIX COSAMHCHUSIX

101 Menn u cepebpo

102 [IpencraBnenns 00 aMMHUAYHBIX
KOMIUIEKcax cepedpa u Mmeau

103 Hunak

104 AMdoTepHbIe cBONCTBA OKCHA U
TUAPOKCHUIA IMHKA

105 Kenezo

106 Oxcuibl, rUapoKcuIbl 1 coiu xenesa (1)

u xenesa (111)




107

UyryH ¥ cTajlb — CIUIABBI XKelle3a

108

109

110

[TpakTuueckas padora Ne 9. Pemenue
HKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«BaxHenme MeTalIbl U1 UX
COCIMHCHUS

Brrancnenus cocraBa cMeceit ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

Paznnunble THITBI BEIYUCICHUN 11O
YPaBHEHUSAM XUMUYECKHUX PEaKLUN

111

KonTtponbnast padora Ne 4 o teme
«Baxuenme MeTajuibl 1 UX
COCIUHEHUS»

112

113

be3onacHoe ncrmonp30BaHue BEMIECTB U
XUMHUYECKHUX PEaKIHi B ObITY

HoBeie maTepuansl 1 TEXHOJIOTUU.
IIprHIMIIBIL «3ETEHON XUMUID)

114

115

116

XuMus 1 310pOBbE

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEN
cpensl. [lonsTue o mpeaenbHO
}IOHyCTHMOfI KOHHGHTpaIII/II/I BCIIICCTB
(ITAK)

DKoNoru4ecKue mpooIeMbl, CBSI3aHHBIE C
COEIMHEHUSIMH YTJIEPO/IA, a30Ta, CEPBHI,
TKETBIX MeTaJ'IJ'IOB.POHL XUMHUHU B
pelIeHnr YKOJIOTHIECKUX TIPOOIeM

117

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX




9JICMCHTOB B CBCTC TCOPHU CTPOCHUA
aTomMa

118

119

120

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX DJIEMEHTOB U UX
COCIMHEHUH B IIEPUOJAX U rpymnmax

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHMH. Bub
XUMHUYECKOU CBA3U

Knaccudukanus XaMUYeCKUX peakiui
10 Pa3JIMYHBIM ITPU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUMA
B PA3JIMYHBIX YCIOBHIX HA OCHOBE
MPEJICTABICHUI XUMHUUYECKON KHHETHKU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen

123

124

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B
CBeTE MpeACTaBICHUH 00
3IIEKTPOJIUTUYECKON AUCCOIUALINH

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. JINEeKTPOIIN3.

125

[TpakTrueckas padorta Ne 10. Pemenue
HKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«XVMHUYECKUE PEAKITUID)

126

[TpakTrueckas padorta Ne 11. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME




((MeTaJIJIBI, HEMCTAJJIbI U UX

COCIMHEHUS
127 PesepBHbIil ypok 1
128 PesepBHBII ypok 1
129 PesepBHbIil ypok 1
130 PesepBHBII ypok 1
131 PesepBHblii ypok 1
132 PesepBHbIit ypok 1
133 PesepBHbIil ypok 1
134 PesepBHbIit ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJLHOM [TIPOT'PAMMBI

8 KJIACC
Kona x
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOIi MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHusl
pe3yJbTara
1 ITo Teme: «IlepBoHayanbHbIE XUMHYECKUE TTOHITUS»
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX IOHSATHIl: aToM, MOJEKyJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMECH
(omHOpOIHAS M HEOIHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIsIpHAsE Macca, KOJMYECTBO BEIIEeCTBa, MOJb, MOJSpHas Macca,
1.1 MaccoBas J10JII XUMUYECKOT0 AJIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEaKINil: peaKud COCTUHEHHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMEHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW J(P(EKT peakiuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHITHH H
' MIPUMEHSITh 9TH TOHSATHUS TIPU OTMIMCAHUH BEIIECTB U UX MPEBPAIICHUHN
13 UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJUKY [UIsl COCTaBieHHsS (opmMy
' BEIIECTB U yPaBHEHUN XUMHUYECKUX peaKlnui
14 PacKphIBaTh CMBICIT 3aKOHOB COXPAHEHHS MACChI BEIIECTB, MOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUE€HHSI, 3aKOHAa ABOTaApO
15 OTIPE/ICIIATh BAJICHTHOCTh AaTOMOB 3JIEMCHTOB B OMHAPHBIX COCTUHEHUSX
16 KIacCU(UIIUPOBATh XUMHUYECKHE peakuu (10 YHUCIy U COCTaBy
' YYaCTBYIOIINX B PEAKI[MH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)
1.7 BBIYHCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYFO MAcChI BEIIECTB
18 BBIUHCIISATh MAcCOBYIO JIONI0 XHMHYECKOro »JJeMeHTa To (opmyre
' COETMHEHHS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 MPUMEHSITh E€CTECTBEHHOHAYYHbIE METOAbl IMO3HAHHUS — HaOIIo/IeHuE,
' U3MEpEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICJIEHHBIH)
2 [To Teme: «Baxkueiilue npeCcTaBUTENTN HEOPTAHUIECKUX BELIECTBY
21 pPacKphIBaTh CMBICIT OCHOBHBIX XMMHYECKUX TIOHATHN: OKCHI, KHCJIOTa,
' OCHOBaHHME, COJIb
59 OTpEeeNATh MPUHAAJIEKHOCTh BEIIECTB K OMPEAeNEHHOMY KIIACCy
' COeIMHEHHH 10 opMyIam
2.3 KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA




2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPK/1asi ONUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOUIUX XUMHUYECKUX PEaKLUn

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpAlICHUN B
Pa3INYHBIX yCIOBUIX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS  XMMHUYECKOH  TOCYyIOH |
1abopaToOpHBEIM 00OPYJOBaHHEM, a TakXKe TMpaBWIaM oOOpaImieHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHUIO U COOMpaHHIO
ra3oo0pa3HbIX BewlecTB (BOAOPOAA W KHUCIOPOJA), HPUTOTOBICHHIO
pacTBOPOB C ONpEICIEHHON MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XHMHYECKHE  IKCIICPHUMEHTHIIIO
pacro3HaBaHHUIO PACTBOPOB MIENIOUEH U KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYTUE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

3.1

3.2

I[lo Teme: «llepuomnueckuit 3akoH u Ilepuoamueckas cucrema
xumuueckux oanemeHtoB JI. W. Menneneea. CrtpoeHue aTtoMoB.
Xumuueckasi cBi3b. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI)

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKHUX MMOHSTHM: AApO aroMma,
SHGKTpOHHHﬁ clion aToMa, aToOMHasi 0p6I/ITaJ'IB, paauyc artroma,
XUMHYCCKass CBA3b, IOJSpHAsA UMW HCIIOJIpHAsd KOBAJCHTHAsA CBA3b,
SJICKTPOOTPULATCIIbHOCTh, HOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/ILII/IpOBaTB XHUMHWYCCKHUEC DJICMCHTEI

3.3

OMUCHIBATh W XapakTepu3oBaTh TaOIuuHyro ¢opmy [lepuoamueckoit
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3ln4yaTh TOHATHS «TJIaBHAS
noarpymnna (Arpymnmna)» u «nodoyHas noarpynmna (brpynna)», «mansie» u
«OOJIBIIINE) EPUOJIBI

3.4

packpbiBaTh cMbichn Ilepumoamueckoro 3akona J[.M. Menneneesa:
JACMOHCTPpUPOBAThL ITOHHUMAHUEC HGpHOI[PI'—IGCKOfI 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUSA B HCpHOI[H‘-ICCKOfI CHUCTEMCEC

3.5

COOTHOCHUTbH 0003HaUYEHUs, KOTOpble MMetoTcs B Tabnuie «Ilepuoanueckas
cucremMa xumuyeckux asnemeHToB [[.M. MenneneeBa» C 4YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHMSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sAApa, oOliee YHCIO DJJIEKTPOHOBU pachpefielieHne HuxX 10
AIIEKTPOHHBIM CIJIOSIM)

3.6

3.7

OnpeACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

ONpeaACiIsITb BUJ XUMHUYECKOH CBS3HU (KOBaJ'ICHTHaSI n I/IOHHaH)B
HCOPTaHNUYCCKUX COCIUHCHUAX




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarta

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuusi»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHSATHH: PpacTBOp,
JJEKTPOJUTBI, HEIEKTPOJIMTBI,  JJIEKTPOJUTHYECKAs  JUCCOLMALUs,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XHMHYECKOE paBHOBECHE,
oOpaTuMble 1 HEOOPATUMBIC PEAKITUHU, OKUCITUTEILHOBOCCTAHOBUTEIILHBIC
peakuyy, OKMCINUTEIb, BOCCTAHOBUTENb, OKMCIEHUE U BOCCTAaHOBJICHUE,
ajoTponwsi, aM(pOTEpHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAsI, MOHHAS,
METaJJIN4ecKasi), KpHCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKuuu

1.2

1.3

14

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHH |
MMPUMCHATDH OTU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTaBJIATh YPAaBHEHUS AJICKTPOJIMTUYCCKON JUCCOIMAIMU  KHUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
oOMmeHa

pPacKpbiBaTb CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaKLII/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIIuU

IIo temam: «Hemerannsl M UX coeguHEHUSI» U «MeTamabl UM HX
COCOUHCHU A

XapaKkTepU30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX M CIOKHBIX BELIECTB, MOATBEPXKJIas OINHUCAHUE
MpUMepamMu MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN

2.2

COCTAaBJIATE YPAaBHCHUA peaKuHﬁ, MOATBCPXKAAIOIMUX CYHICCTBOBAHHEC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATH CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKHUX NPEBPALICHUN B PpPa3TUYHBIX
YCIIOBHSIX

clenoBaTh ~ MpaBWJIaM  TOJMB30BAaHUS ~ XMMHUYECKOM  TOCYyAOH W
1abopaTopHBEIM 00OpPYJOBaHMEM, a TakXKe TMpaBWiIaM oOOpaImieHus c
BCIIECTBAMH B COOTBCTCTBHMM C HHCTPYKOHUAMH II0 BBIIIOJHCHUIO
Ha60paTOpHBIX XAMHUYCCKUX OIBITOB IIO IOJIYYCHHIO H CO6I/IpaHI/IIO
ra3zo000pa3HbIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

MPOBOAWTH  PEAKIUHU, MOATBEPKAAIOIINE KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPUI-, OPOMUL,
noaua, kapOoHat, ¢pocdart, CHIHKAT, CyIb(aT, THAPOKCUINOHBI, KATHOHBI




AMMOHMUs, HOHBI HM3YUCHHBIX MCTAJJIOB, NPUCYTCTBYIOHNIUC B BOJHBIX
pacTBOpax HCOPraHUYCCKUX BCIHICCTB

3 ITo Teme: «XuUMHS U OKPYIKaIOILIAs Cpeay
31 packpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnouatuii: [IJIK Bemectna;
' KOPPO3Hs METAIIIOB
MPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIbLHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTU3alUI0, BBISBICHHC
39 MPUYMHHO-CJICACTBEHHBIX CBS3€H — JIJI1 M3yYCHUS CBOWCTB BEIIECTB H

XUMHYECKHX pEaKIUi; eCTECTBEHHOHAayYHbIE METOJbl MO3HAHHUA —
HaOJI0ICHNE, M3MEpPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (pEaIbHBIA H
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

1.2

[Ipenmer xumun. Poiab XUMUU B )KM3HU YEJIOBEKA. XUMHS B cCUCTEME Hayk. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB

[Tonsarue o MCTOAAaX IIO3HAHHMA B XHMMHH. YucTtrie BCIIECTBA U CMCECH. Crioco051
pasaciICHUs cMmecelt

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEeHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie U cioXKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE

1.4

1.5

1.6

XuMuueckas (bOpMy.]'Ia. BajieHTHOCTE aTOMOB XMMMYECKHX DJJICMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIIpHAas Macca. MaccoBas I0JIsi XUMHAYECKOI'0 3JIEMEHTA B COCTUHCHHUH

KonuuectBo BemectBa. Mosb. ModisspHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
U YHUCJAa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacu€rel mo ¢opmynaM XUMUYECKHX
COE€IMHEHUN

Ou3nYecKue U XUMHUECKUE SIBICHUA. XUMHUYECKasi peakius U e€ mMpu3Haku. 3aKoH
COXpPaHEHHUS MacChl BEIIECTB. XHUMHYecKHe ypaBHeHua. Kiaccudukanus
XUMHUYECKHUX PEaKIHii (COeTUHEHMS, Pa3TI0KEHUs, 3aMeIIeHUs, 00MEeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, ¢ MpaBUJIaMHU
paboThl B J1abopaTopuu u puéMamMu oOparieHus ¢ 1abopaTOpPHBIM 000pYI0OBaHUEM,
U3y4eHHe U OnMcaHue (PU3NUYECKUX CBOMCTB 00pa3I|0B HEOPraHMYECKUX BEIIECTB,
HaOmroeHne ¢u3ndeckux (MJIaBlIeHUE BOCKA, TasHUE JibJla, pacCTUpPaHUE caxapa B
CTyIKE, KUIEHME W KOHJEHCAallUs BOJAbI) M XHMHUYECKHX (TOpeHHE CBEYH,
IIPOKAJIMBAaHUE MEAHON IPOBOJIOKH, B3aUMOJEHCTBUE MeENla ¢ KMCIOTOM) SIBICHUH,
HAOJIIOJIEHUEe W ONHCaHME TPU3HAKOB MPOTEKAHUS XUMHUYECKMX peakuui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOPUJIOM Oapus,
pasnoxkenue ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3aMMOJEWCTBHE JKEJe3a C
pactBopom cosiu mMeau(ll), uzydenne crnocoOoB pasjieneHus cMmeced (C MOMOIIbIO
Maruura, (uIbTpOBaHUE, BbIapUBaHUE, JUCTWULILMS, Xpomarorpadus),
IPOBE/IEHUE OYKMCTKM MOBapEeHHOW COJIM, HAONIOJIEHHEe M ONMHCAHHE PE3YJIbTaTOB
IIPOBEJCHHUS OMNbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJieneil MoJieKy1 (IapOCTEePIKHEBBIX )

2.1

Baxneiine npeacTaBuTENN HEOPIraHMYECKUX BEIIECTB

Bozayx — cmecs ra3os. Cocras Bozgyxa. Kuciiopon — 31€MEHT B IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B mpupoe, pusndeckre 1 XUMUYECKHe CBONCTBA (peakiuu
ropenusi). Oxcupasl. [Ipumenenue kucinopoaa. CrnocoObl MOTyYeHUsT KUCIOpOAa B




nabopaTopur W HPOMBIILICHHOCTH. KpyroBopoT kuciopona B mpupozae. O30H —
aJUTOTpOITHas MoAM(UKAIMA KUCIOPOaa

2.2

2.3

2.4

TennoBoil A3PeKT XMMUYIECKOH peaklny, TePMOXUMHUYECKUE YPaBHEHUS, IK30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib W METaH. 3arpsi3HEHUE BO3/1yXa,
yCHUIIEHUE TTApHUKOBOTO 3 deKTa, pa3pynieHue 030HOBOTO CIIOs

Bomopon — aneMeHT W mpocToe BemecTBo. HaxokneHue Bogopona B MPHUPOJE,
(bu3HYecCKre M XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI TTOTydeHuUs. KHCIIOThI
U CONU

Monsipablii 00BEM razoB. PacuéTel o XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnueckue cBoiicTBa BoJbl. Boja kak pactBopureins. PactBopsl. HaceleHHbIE 1
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTh BewmiecTB B Boae. MaccoBas 1oiis
BELIECTBA B pacTBope. XMMHUECKHE CBOMCTBA BOAbl. OcHOBaHuA. Poiib pacTBOpOB B
IPUpPOE U B XKU3HU 4eloBeKa. KpyroBopor BoIbl B INpHUpPOAE. 3arpsA3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIAHBIX BOL

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccudpukanus
OKCHJIOB:  cojieoOpasyromme (OCHOBHBIC,  KHCJIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasytomue. Homenknarypa okcuaoB. ®Pusnueckne U XUMHUYECKHE
cBoiicTBa okcu10B. [lomyuenne okcuaoB

2.7

2.8

2.9

OcHoBanwms. Knaccudukanuss oCHOBaHMMN: IMIEIOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuil. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHUM.
ITomy4yenue ocHOBaHUI

Kucnotel. Knaccuduxamuss xuciaor. Homenkmarypa kucnor. ®Pusnueckue u
XUMHUYEeCKHe cBoMcTBa KkuciaoTr. Psan aktmBHocTH MeTauioB H.H. bexerosa.
[Tonyuenune kucior

Comu. HowmeHnknatypa cosieli. ®Dusnueckue M XHMHUYECKHE CBOWCTBA COJEH.
ITonyyenue conen

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpEe/IeIeHHEe COIeP KaHus KUCIOpOa B
BO3/yXe, MOJlyueHne, CoOOMpaHue, pacrio3HaBaHUE M U3Y4YE€HHUE CBOWCTB KHCIOPO/a,
HaOJTI0/ICHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS H
IpeKpaleHus ropeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHI0B U OITUCaHHE
UX CBOICTB, OJyueHue, coOupaHue, paclio3HaBaHUE U U3y4YeHUE CBOMCTB BOJOPO/Ia
(ropenne), B3aummojelcTBue Bojopoaa ¢ okcugom wmemu(ll)  (Bo3moxkHO
UCIIONIb30BAaHNE BUIEOMATEPHANIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJTUYECTBOM
1 ™Momb, uccienoBaHHE OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, TIPUTOTOBJIICHUE PACTBOPOB C OINpPeNeTIEHHOW MacCOBOW AOJei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeETaUIaMU (HATpHUEM H
KaibliieM) (BO3MOXHO  HCIIOIb30BaHHWE  BUJECOMATEPUATIOB),  OMpEIETICHUE
pPacTBOPOB KUCJIOT U IIEJI0YEH ¢ MOMOUIbI0 HHIUKATOPOB, UCCIIEJOBaHHE 00PA3I0B
HEOPTaHMYECKUX BEIISCTB Pa3IUYHBIX KJIACCOB, HAOIIOACHUE M3MCHEHHS OKPACKU
WHMKATOPOB B PACTBOPAX KUCIIOT W IEJIO0YCH, N3YUCHUE B3aUMOJICHCTBHS OKCH/IA
menu(ll) ¢ pactBopoM CepHOW KHCIOTBHI, KHCJIOT C METaUIaMU, pPEaKIuil




HEWUTpanu3aluu, MOJyYE€HHUE HEPACTBOPUMBIX OCHOBAHHUHM, BBITECHEHHUE OJIHOTO
MeTajula APyruM M3 pacTBOpa COJIM, PEIICHHE SKCIICPUMEHTAIBHBIX 33/1a4 0 TEME
«Baxxnenme Kiacchl HEOPraHUYECKUX COEAUHECHUIN

IIepnoanueckuit 3axkoH u [lepuoandeckas cucteMa XMMHUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

3.2

3.3

3.4

3.5

[TepBble MONBITKH KiIacCUPUKALMM XUMUYECKUX 3JIeMeHTOB. IloHATHE O rpymnmax
CXOAHBIX 3JIEMEHTOB (ILIEJIOYHBIE U ILEJIOYHO3EMEJIbHBIE METaJIbl, T'aJOTEHBI,
UHEpPTHBIE Ta3bl). ODJIEMEHTHl, KOTOpble O0O0pa3yloT aM(OTEepHBIE OKCHIBI H
TUAPOKCUIBI

Ilepuonnueckuii 3akoH. [lepuonuueckas cucteMa XUMHUYECKHX 3jeMmeHToB JI.M.
MenneneeBa. Kopotkornepuoanas u niuuHHOnepuoaHas dopwmbl [lepuoanueckoii
cucrembl xumuyeckux dsiemeHTtoB J[.M. Menneneesa. Ilepuoasl u rpymnisl.
®u3nYeCcKuil CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIIEMEHTA

Crpoenue aromoB. CocraB aTomHbIX snuep. M3orombl. Dnektponsl. CTpoeHue
JJIEKTPOHHBIX  000JI0YeK aTOMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
[lepuoanueckoit cuctembl .M. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO
AJIEMEHTA MO ero noyoxenuto B [lepuoanyeckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUsI paauyca aTOMOB XUMHUYECKHX  3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB I10 TPyIIlaM U NepHojaM. 3HaUYEHUe
[lepunonnueckoro 3akoHa u Ilepuoguyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /IS
pa3BuTHUA Hayku U npakTuku. .M. MenzaeneeB — yu€Hblid U TpaXJaHUH

Xumuyeckass cBsi3b. KoBanmeHTHas  (mosisipHass W HEMOJSpHAas)  CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX I€MEHTOB. MloHHAas CBS3b

3.6

3.7

Crenenp oxwucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkmuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHEe 00pa3I[0OB BEIIECTB METAIIJIOB U HEMETAIJIOB,
B3aUMO/ICHCTBUE THIPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0UEH, IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEITEHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropenue, peakifu pas3yioKeHHUs, COSTUHEHUS)

9 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3J1EMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [Toropenue

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XUMUYECKUX dieMeHTOB JI.U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTHU B HM3MEHEHHM CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAINS, KATbLUUS U UX COCIUHEHUHN
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckol cucteMe u CTpOCHHEM
HMX aTOMOB




1.2

1.3

14

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. TUIIBI KPUCTAUNINYECKUX PELIETOK,
3aBHUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BUAA
XUMHYecKol cBs3u. Kiaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEILECTB
(MexnyHapoJHasi M TpUBUANIbHAs). XMMUYECKHE CBOMCTBA BEIECTB, OTHOCAIIUXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUN, TIEHETHYeCKas CB3b
HEOPraHUYECKHUX BEILECTB

Knaccupukanus XMMUYECKUX peakUui MO pasjInYHbIM NpU3HAKaM (110 YHUCIy U
COCTaBy YYacTBYIOIIMX B peaklUM BEUIECTB, MO TemioBoMy 3ddekry, Mo
U3MEHEHMIO CTETEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YYacTHIO KaTajlu3aTopa). JK30- U SHAOTEPMHUECKUE PEaKLUH, TEPMOXUMUYECKHE
ypaBHeHus. [IoHATHE O CKOPOCTH XUMHUYECKOU peaKkLuu

[Tonsite 00 0OpaTUMBIX M HEOOPATUMBIX XHUMUYeckux peakuusx. [lonstue o
TOMOTEHHBIX M TeTepOTreHHBIX peakuusx. [[oHATHE O XUMUYECKOM pPaBHOBECHHU.
@DaxkTophl, BIUAIOIIME HAa CKOPOCTb XHMHMUYECKON peakiuud U TOJOXKEHHE
XUMHYECKOTO PaBHOBECHS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenne ypaBHCHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaAHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3JIEKTPOIUTUUECKONW JUCCOLMALMU. OJIEKTPOIUTHl U  HEIIEKTPOJIUTHI.
Karvonsl, aHnonsl. MexaHu3M AuMcCOLMAlMM BELIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckoi cBs3u. CreneHp auccouuanuu. CuiibHbIE M Cl1a0ble 3JEKTPOJIUTHI.
Peakiuun noHHOro oOMeHa. YCIOBMsI NPOTEKaHWs peakluil MOHHOro oOMeHa,
IIOJIHBIE M COKpAllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHHUU U coJiell B CBETe MPECTAaBICHUN 00 3JIEKTPOIUTHYECKOM TUCCOIUAlINN.
KauecTBenHnbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJENISIMU KPUCTAJUTMYECKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HaTpHs); HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOM peakluu OT BO3JEHCTBUS Ppa3IMUHBIX (DAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, IMpoLecca TUCCOLMALUU KHUCIOT,
miesnouei U cosiel (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX NPU3HAKU TMPOTEKaHWUsI peaklUuid HOHHOro OOMEHa
(oOpa3zoBaHue ocanaka, BbIIENEHHE Ta3a, oOpa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMN
(ropeHHe, peaklMU pas3lIoKEHUs, COCIAWHEHHs); paclio3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKUuMd Ha HOHBI;  pELICHHe
HKCHEPUMEHTAIbHBIX 3a7a4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO01mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHHe U (QHU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMeEpe XJjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTajslaMu, Iienoyamu). XiopoBojopona. ConsHas KHCIOTa,




XUMUYECKHE CBOWCTBA, IIOJy4eHHE, IIpUMEHEHHe. JlelicTBUe Xiopa H
XJIOPOBOZOPOZA Ha OpPraHU3M 4eJIOBeKa. BaxkHelnue XJI0puabl M UX HaX0XKJIEHUE B
IIpUpOLE

2.2

O6mas xapaktepuctrka 31eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (QpU3MUecCKue CBONCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa U CEepbl. AJIOTPONTHBIE MOJU(HUKAIIMHA KHCIOPOAa U CEpPHI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHUBI CEPBI KaK NIPEACTABUTEIN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa,
¢bu3nyeckre u XUMUYECKHEe CBONUCTBA (001Me KaKk IpeAcTaBUTENs Klacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKAL[MEe B OCHOBE IPOMBIIIJICHHOIO
cocoba mosydeHus: cepHoil Kucinotbl. [Ipumenenwe. Comu CepHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cylbdar-uoH. HaxoxmaeHue cepel U €€ COCIUHEHUN B
IpUpoae. XUMHUUYECKOE 3arps3HEHHE OKPY’KAIOLIEH cpeabl COCTUHEHUSIMHU CEpBI
(KUCTIOTHBIE ~ JTOKAM, 3arps3HEHHME BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS

2.3

2.4

2.5

OO6mast xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paCpOCTPAHEHHE B IPUPOAE, PU3NUECKHE
U XMMUYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero (pu3ndecKue
U XMMHMYECKHE CBOICTBa, MoyiydueHHe U npuMeHeHue. Colu aMMOHHS, HUX
¢usnyeckue M XUMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTa, €€ NOoJdy4yeHHe, (PU3MUecCKUe U XUMHYECKue
cBolicTBa (0OLIMe Kak MpeICcTaBUTENsl Kiacca KUCIOT M crheuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX yI00OpEHUH.
XUMHUECKOE 3arpsi3HEHUE OKPY Karollel cpelibl COSAMHEHUSIMH a30Ta (KUCIOTHbBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB)

®ocdop, amnorponHsle Moaudukarmu Qochopa, GU3NUECKHE U XUMHUYECKHE
coiictBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUECKUE
CBOMcCTBa, mnosyueHue. Mcnomb3zoBaHue (ocaroB B KadyecTBE MHHEPAIbHBIX
yaoOpeHui

OOmas xapaktepucTtuka 31eMeHToB |V A-rpynmel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEeHU OKHUCIEHHs. YTIJepoj, aIOTPONHbIE MOIU(PHUKAIIH,
pacrpocTpaHeHHe B MpHUpoJe, GU3NUECKUe U XMMUYECKHE CBOMCTBA. AJCOpOIMs.
Kpyroeopor yrnepoma B mpupoje. Okxcuisl yriepoja, HX (U3NYECKHE U
XMMHAYECKHE CBOMCTBA, IEHCTBHE HA KMUBBIE OPTaHNU3MBI, TIOTy4eHUE U TPUMEHEHHE.
DKoyloruueckue mpoOieMsbl, cBsa3aHHbE ¢ okcuaoM yraepona(lV); rumoresa
JI00aJbHOTO TIOTEIUICHHSI KJIMMAaTa; TapHUKOBBIN (D PeKT. YronpHas KUCIOTa U €€
coid, WX (U3WYECKHEe W XWMHUYECKHE CBOICTBA, IMOJNydeHHE W TPUMEHEHHE.
KayecTBeHHast peakius Ha kapOOHAT-UOHBI. Vcronp3oBaHHe KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM X03SHCTBE

2.6

[lepBonavabHbIC TOHATHS OO0 OPTraHMYECKHX BEIIECTBAX KaK O COEIUHEHHUSX
yriieposaa (MeTaH, 3TaH, dTHICH, alleTHICH, 3TaHOJ, TJIUIEPUH, YKCYCHasl KUCII0TA).
Hx coctaB u xumnueckoe ctpoenue. [loHsTre 0 OMOIOrMYecKy BaXKHBIX BEIIECTBAX:




KHpax, Oellkax, yIJeBoJaXx — M UX POJIM B JKU3HM deloBeKa. MaTepuaibHOE
€IMHCTBO OPTaHUYECKUX U HEOPIraHUYECKUX COECANHEHNN

2.7

Kpemuuii, ero ¢usnueckne u XUMHYECKHE CBOICTBA, MOJyuYeHHE M NPUMEHEHHUE.
Coenunenus kpeMHus B ipupojie. O6ue npeacrasienus o0 okcuae kpemuusi(1V)
U KpeMHHEBOH kucnore. CHIMKATBl, UX HCIOJIb30BaHHE B OBITYy, METUIIMHE,
IIPOMBILICHHOCTH. BakHeHIIMe CTPOUTEIbHBIE MaTEpPUANIbl: KEPAMMKa, CTEKIIO,
IleMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  WCMOJB30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM KU3HU

2.8

XUMUYECKUN OSKCIEPUMEHT: H3y4eHHE O0O0pa3loB HEOPraHWMYECKHX BEIIECTB,
CBOWCTB COJITHOW KHUCJIOTHI; TPOBEJCHNE KAYECTBCHHBIX PEAKIINIA Ha XJIOPU/-UOHBI
1 HAOJIOZCHUE TPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpakaroniue QU3NUECKUe U
XMMHYECKHE CBOMCTBA TaJIOTEHOB M MX COEIWHEHUN (BO3MOXKHO HCHOJB30BaHUE
BHJICOMATEpPHAIOB); O3HAKOMJIEHHE ¢ oOpa3liaMH XJOPHJIOB (TaJOreHUIOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HUCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HaOJIO/IEHUE Mpollecca OOyTIMBaHUS caxapa MoJ| JeHCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOTBI; M3YYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, IPOBEJCHNE KAUeCTBEHHOM peakiui Ha Cyibdar-
MOH W HaONrofieHWe MpHu3HaKa e€ MPOTEKaHWS; O3HAKOMJICHHE C (U3UICCKUMHU
cBOWcTBaMH a30Ta, (ochopa m uX coeauHEHHH (BO3MOXKHO HCIOIB30BAHUE
BUJICOMATEPHANIOB), 00pazliaMu a30THBIX U (PochHOpHBIX yAOOpEeHUi; modydeHue,
coOupaHue, pacro3HaBaHHE U W3Y4YCHHE CBOWCTB aMMHaKa; MPOBEACHUE
KaueCTBEHHBIX peaKluii Ha HOH aMMOHHUS U (ocdaT-uoH U U3yuyeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3y4eHUE Mojiese
KPUCTAJUTMYECKUX PEIIETOK anMmasa, rpadurta, (QyuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOWCTBOM MPOTHBOTa3a; IMOydeHUe, cOOMpaHue, paclio3HaBaHWE W H3yUeHHE
CBOWCTB YTJIEKHCIIOTO Tra3a; MPOBEJICHNE Ka4eCTBEHHBIX pEakIuii Ha KapOOHAT- U
CIJIMKAT-UOHBl W W3yYEeHHE TMPHU3HAKOB UX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIEH CUTMKATHOW MPOMBIIIJIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 33/1a4
o TeMe «BakHelime HeMeTalIbl U UX COSAMHEHUSD)

3.1

3.2

3.3

Mertamisl 1 uX COCIMHCHUA

OOmiast XxapakTepUCTUKAa XUMHUYECKHUX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nosioxkeHus B Ilepuonnueckoi cucreMe xumuueckux anemeHToB 1.1, Menaeneesa
u cTpoeHus: atoMoB. CTpoeHue MetamioB. MeTtauindeckas CBA3b M METAJIINYECKast
KpUCTaJJINYEcKas pemérka. DIeKTPOXUMUUECKUM s HANIPSKEHUH METalJIoB

dusnyeckue M XUMHUYECKHE CBOHCTBa MeTaymioB. OOmme crnocoObl MOMydeHus
MeTtaisioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
koppo3uu. CraBel (CTanb, YyryH, MIOPATIOMUHUN, OpOH3a) U WX MPUMEHECHHE B
OBITY ¥ TIPOMBIIINICHHOCTH

H_[CJ'IO‘{HBIC METAJJIbl: IIOJIOXKCHHUE B HepHOHquCKOﬁ CHUCTEME XHMMHYCCKHX
9JICMCHTOB Z[I/I MCHI[CJ'ICCBB.; CTPOCHUC HUX aATOMOB; HAXOXIACHHUC B HPUPOAC.




du3nyecKkue U XMMHYECKHE CBOWCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl u
TMJIPOKCUABI HaTpus U Kanus. [IpuMeHeHne 1menouHbIX METAJIJIOB U UX COeTMHEHUN

3.4

[IlerounO3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLMIL: 10J0KeHHue B [lepuoanydeckoi
cucreme xumuyeckux dnemeHToB .M. MenpneneeBa; CTpoeHHME HX aTOMOB;
HaxoJeHue B npupoje. Pu3ndeckue U XUMUYECKUE CBOMCTBA MarHusi U KaJbLUs.
Baxneiimue coennHeHus Kanblus (OKCUI, TUAPOKCHU, coiu). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudeckux 3nemeHTos .M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XKICHHE B ITpupoie. Pusndeckue U XUMUIECKUE
CBOHWCTBA aTIOMHHUA. AM(OTEpHBIE CBOWCTBA OKCUIA U TUAPOKCHIA ATFOMUHHS

Kenezo: nonoxenue B Ilepuoanueckoil cucreme Xumudeckux saemeHToB /.M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XKICHHE B Ipupojie. DU3NYecKrue U XUMHICCKUE
cBoiicTBa kene3a. Oxcuawl, ruapokcuasl u conu sxeneza(ll) m xenesa(lll), ux
COCTaB, CBOMCTBA U IIOJIy4CHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE C 00pa3liaMy METaJUIOB U CIIJIaBOB, UX
(bu3MYECKUMHU CBOWCTBAMU; U3yUEHHUE PE3YIbTaTOB KOPPO3UU METAJUIOB (BO3ZMOXKHO
UCIOJIb30BaHUE BHUAECOMATEPUATIOB), OCOOEHHOCTEH B3aUMOACWUCTBUS OKCHAA
KalbllUsl W HATPUs C BOJOH (BO3MOXHO WCIIOJIE30BAHUE BHICOMATEPHAIIOB);
HCCJICIOBAaHUE CBOWCTB KECTKOM BOJIBI; MpOIIECcCa TOPEHHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  WCIOJB30BAaHUE  BUICOMATEPHANIOB);  NPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMii HAa HOHBI (MarHus, KaabIlHs, aIFOMAHUS, UHKA, Kxese3a(ll)
n xeneza(lll), menu(ll); HaGarOmEHWE W ONMHMCAHHWE IPOIECCOB OKPAITUBAHUS
IUIAMEHH HMOHAMHU HATpUs, Kalud M Kajblus (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHAIIOB); UCCIIeN0BaHNE aM(OTEPHBIX CBONCTB TMPOKCH/IA ATFOMUHUS U
THIPOKCHUIA IIUHKA; pElIeHHe AKCIEePUMEHTaIbHBIX 33/a4 1Mo Teme «Baxnelnme
METAJITBI U UX COCTUHCHUSD)

XUMUs U OKpy’Karolas cpena

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa u MmaTepraibl B TOBCETHEBHOM KU3HU
yenoBeKa. XUMUS U 3JJ0pOBbe. be3omacHoe uCoap30BaHUE BEUIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast moMoIs MpH XUMHUECKUX 0KOTaX U OTPaBICHUSIX

4.2

4.3

OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpensl ITJAK. Ponp xumum B pemeHUM sKosoruyeckux mpobnem. IlpuponHsie
HCTOYHUKU YIJIEBOAOPOJAOB (Yroib, MPUPOAHBIA ra3, He(Th), HPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBILIEHHOCTH

XUMHUECKUI HKCHEPUMEHT: H3ydeHue oOpa3loB MaTepHaliOB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJIMMEPHBIE MaTepPHAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XUMHYECKOW HAayKHM KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIeH KyJIbTYyphl U TNPaKTHYECKOU
JEATEIbHOCTH 4YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOILECTBa;
IIOHMMAaHHUE MECTa XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IIO3HAHHA, B TOM YHCJIC SKCICPHUMCHTAJIBHBIX H
TCOPCTUICCKHUX METOJaX UCCIICAOBAHN BCIICCTB U U3YUCHHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHUEC HCIIOJB30BATH MOACIHU JJIA 00BACHECHUS CTPOCHUA
aTOMOB 1 MOJICKYJI

1.3

0 chepax mpodeccHnoHAIBHON NEATEIbHOCTH, CBSI3aHHBIX C XUMHEH H
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMH Ha JOCTHIXXCHUAX
XUMHYECKOH HAayKH, 4YTO IIO3BOJIUT O6y‘-IaIOHII/IMC$I paccMaTpruBaTh XUMUIO
Kak cdepy cBoeil Oyaymiel npodeccHoHAIBHON IeSTEIFHOCTH U CAETaTh
OCO3HAHHBIN BEIOOP XMMHH KaK MPOGUILHOTO MPEAMETa IIPH Mepexo/ie Ha
YPOBEHb CPEIHEro 001Iero 00pa3oBaHus

2.1

Bianenne cucreMoll XUMMYECKUX 3HAHUM M YMEHUE TPUMEHATHh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHEUIIME XHUMHUUYECKHE TMOHATUSA: XUMHYECKUH DJEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJIHASI CMECh, OTHOCUTEJILHBIC aTOMHAsI U MOJIEKYJIIpHAs MacCHhlI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CpemHssI), XUMUYECKash pPeaKIus, peaKiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEaKIMH 3aMEIICHUS, PEaKINH
oOMeHa, TernoBoii 3 PeKT peakiuu, SK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XAMUYECKOI'0 3JIEMEHTA B COEIUHEHUHU, MACCOBAs
JIOJISI ¥ TIPOLIGHTHAs] KOHIIEHTPAlMs BEIIECTBa B PacTBOpPE, PO aToma,
DIIGKTPOHHBIA CIOM aToMa, aroMHas opOuTansb, paauyc aroma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKad CBs3b,
ANEKTPOOTPHUIIATEIIFHOCTD, MOJSPHAS U HEMOJIIpHAs KOBaJCHTHAsI CBS3b,
HOHHAasdA CBA3b, MCTAJUNIMYECKas CBA3b, KPUCTAIUINYCCKAA peméTKa
(aToMHasi, HOHHAS, METAJTMYECKAsI, MOJICKYJISIpHAs ), MOH, KATUOH, aHWOH,
AIEKTPOIUT U HEIJIEKTPOJIUT, JICKTPOTUTHIECKAS JUCCOLUAIIHS, PEAKIINH
MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIuH,
OKUCIUTENb M BOCCTAaHOBUTEIb, OKHCIEHHME U BOCCTaHOBJICHHE,




ANIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC
peaKkru, CKOPOCTh XMMUYECKOMN peakuuu, katanuzarop, [IJK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHHU: 33aKOH COXPAaHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenpeneeBa, 3aKOH MOCTOSITHCTBA COCTABa,
3aKOH ABOrajipo

2.3

TEOpHUU XHUMHU: ATOMHO-MOJICKYJIsIpHasd TCOPH, TCOpHUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanuu

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOMN I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHHE IPAaBUIIBHO UCIOJIb30BaTh U3YUEHHBIE BELIECTBA U MaTepuasl (B
TOM YHCJE€ MUHEpaIbHbIE yIOOpPEHHs, METAIbl M CIUIaBbI, MPOIYKTHI
nepepabOTKH  MPHPOTHBIX ~ MCTOYHUKOB  YIJIEBOJOPOJAOB  (yIJIs,
MPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO03sIIICTBE, HA MPOU3BOJICTBE
U TIOHMMaHHE 3HAa4YeHHsS >KUPOB, OEJIKOB, YIJIEBOAOB [UIsl OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOTHO3UPOBATH BIIMSHUE BELIECTB U XMMHUUYECKHX
MIPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPYKAIOLLy0 IPUPOJHYIO Cpely

3.2

YMCHUC HHTCTPHUPOBATH XUMHUUYCCKUC 3HAHUA CO 3HAHWUAMU OPYTHUX
y‘le6HLIX npeaMEeTOB

3.3

3.4

HaJIMYKME OMbITa pabOTHl C pa3IMYHBIMU MCTOYHMKAMU HH(OpMAIUH 1O
XUMUM (HaydyHas W Hay4dHO-NIONMyJIsIpHas JMTepaTypa, CJIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLCHUBATbH I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBpALICHUAX U TPAKTUYCCKOM IPUMCHCHNUU U YMCHHUC UCITIOJIb30BATh eé
AJI pCHICHU A yq€6HO-H03HaBaT€JH)HI)IX 3aga4

Brnanenne ocHoBaMM MOHSATMHHOIO ammapara U CUMBOJIMYECKOTO S3bIKA
XUMHUU JUIsL COCTaBJIEHUsT (OPMYJT HEOPTaHMUECKUX BEIIECTB, YPaBHEHHM
XMUMUYECKHUX peakluii; ocHoBaMu XxuMuieckoil HomeHkiatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHue OOBSCHATh CBSI3b IIOJIOKEHHS DJICMEHTa B Hepnonnqecxoﬁ
CHUCTEMC C YHUCIOBBIMU XaPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMUYCCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 06Iuee quCII0 BHCKTpOHOB),
pacnpeaciicCHueM JJICKTPOHOB II0 SHCPIETUYCCKUM YPOBHAM AaTOMOB
MEPBLIX TpéX NEepruoa0B, KaJlvus U KaJIbIUA

HpeI[CTaBJ'IeHI/IC 0 nepnonnqecxoﬁ 3aBHCUMOCTH CBOHCTB XMMHYECKHX
9JICMCHTOB (pazu/lyc aToMa, BHCKTpOOTpI/II_IaTeHLHOCTL), IMpOCTBIX U
CJIOXKHBIX BCIICCTB OT ITOJIOKCHHUA 3JICMCHTOB B HCpHO,Z[H‘lCCKOfI CHUCTEMC
(B MaJIbIX MEpHUOoAax MU IIaBHBIX Honrpynnax) H DJICKTPOHHOI'O CTPOCHUA
aToMa

YMmenue kinaccuupoBarth:

7.1
7.2

XUMHUYECKHUEC DJICMECHTHI

HCOPTraHN4YCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIIUA




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ, XUMHYECKOH CBSI3M M THI KPHUCTAJUIMYECKOW CTPYKTYyphl B
' COCTMHEHUSX
8.3 XapakTep Cpebl B BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, IpaduT, aamas, KpeMHHUI,
9.1 asor, ¢ocdop, cepa, XJI0p, HATPUH, KAJIUNA, MarHui, KaJIbIIUHA, aTFOMAUHHH,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAcTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M TUAPOKCHABI MeTauioB I-11A
9.2 rpynmn, amomunus, meau (1), nmunka, xenesa (11 u 1l1), okcuas! yriaepona
' (I u 1IV), kpemuus (1V), asora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yroipHas,
KpEMHUEBAs KUCIOTA U UX COJIM)
MIPOTHO3UPOBATH U XapaKTepU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTh MPOTEKAHHUS XUMHYECKHX MPEBpAlICHUA B
Pa3IMYHBIX yCIOBUSIX
10 YMeHHne COCTaBIsATh MOJIEKYIIPHbIC M MOHHBIE YPAaBHEHUS PEaKIIUii, B TOM
qucre:
10.1 peaxkuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XUMHUYECKAE CBOWCTBA M3YYCHHBIX KJIACCOB (TPyIIN)
' HEOPraHMYECKHUX BEILECTB
10.4 MOJATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKIAY HUMU
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTE0 XMMHYECKOTO JJIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSAM XUMHUUYECKUX PEAKIUi U HAXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH METOJJaMU HAy4HOTO IMO3HaHUs (HaOIoJIeHue, U3MEpEHHe,
121 SKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YYCHUN BEIIECTB U XUMHUYCCKUX
' SIBIICHUH; yMEHHE C(HOPMYTHUPOBATH MPOOJIIEMY M TPEUIOKHUTh IyTH €€
pelreHus
12.2 0e30macHOi paboThl ¢ XUMHUYECKUMU BEIIECTBAMH, XUMHUYECKON MOCYI0N

U 1abOpaTOPHBIM 000PYAOBaHUEM




12.3

13

npaBuUiIaMy 0e30MacHOro oOpalieHHs ¢ BEIIECTBAMH, UCIOIb3yEMbIMU B
MOBCE/IHEBHON KU3HHU, MpaBWJIaMU TOBEICHHUS B LEIAX CcOepekeHUs
30pOBbSl M OKpY’KalIlled MPUPOJHOM Cpelpl; MOHMMaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBbIE OPraHU3MbI OIIPEICTIEHHBIX BEIIECTB,
CI0cOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYIICCTBJIICHUA
CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3yYeHHe U OmnHcaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
(U3NUECKUMU M XMUMUYECKUMU SIBICHUSMH;, OTBITHI, WLTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLUi

U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

MOJIYUYCHHUEC KUCIIOpOJa U U3YUYCHHUE CT'0 CBOﬁCTB; IMOJIy4YCHHEC BOAOPOJa U
HU3YYCHUC CT'0 CBOﬁCTB; IMOJIYYCHHUEC YTJICKHUCJIIOIO I'a3a U HM3YUCHHUC €TI0
CBOﬁCTB; MOJIYUCHHUC aMMHaKa U U3y4YCHHUC €TI0 CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIIEHHOM MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE MHIMKATOPOB (JaKMyca, MeTUIopaHka U (QeHodTaienHa)
JUTSL OIIPEICIICHUS XapaKTepa cpeibl B paCTBOPAX KUCIOT U MIEI0Yei

HCCJICIOBAaHUE U OITMCAHNUE CBOMCTB HCOPTraHNYCCKUX BCUICCTB Pa3JINYHbIX
KJIaCCOB; HU3Y4YCHHC BSaHMOHCﬁCTBI/IH KHCJIOT C MCETallllaMHM, OKCHJIaMH
MCTAJIJIOB, PACTBOPUMBIMH U HCPACTBOPUMBIMU OCHOBAHUAMH, COJISIMU;
MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHPIfI; BBITCCHCHHUEC OJHOI'o MCTallia
ApyrumM H3 pacTBOpa COJH; HCCICAOBAHUC aM(bOTeprIX CBONCTB
THAPOKCHUAOB AJIFOMHUHUA U TUHKA

pemICHUC HSKCICPUMCHTAJIbHBIX 3aJlaq IIO0 TEMaMm: «OCHOBHBIC KIIACCBI
HEOPTaHNYCCKUX COGﬂHHGHHﬁ)); ((9J'IeKTpOJ'II/ITI/I‘{eCKaH JAUCCOIM AU
«Baxwneiinne HeMeTalllIbl U UX COCOIUHCHUA, «Baxwneiimyie MeTamisl U
UX COCAUHCHU

XUMHUYECKHUE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peakiuii HOHHOTO OOMEHa; Ka4eCTBEHHbBIE PEAKI[MU Ha MPUCYTCTBYIOIIHNE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUI-, OpOMHIA-, HOAMI-, Cylbdat-,
docdar-, kapOboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHU-UOHBI, KATHOHBI
aMMOHHUSI, MarHKs, KaJIbIHS, aTIOMHHMS, XKene3a (2+) u xkenesa (3+), meau
(2+), nuHKA

YmMmenue:

141

NPEJCTaBIsATh  pe3yJbTaThl  JKCIIEpUMEHTa B  (opMe  BBIBOJOB,
JI0KA3aTeNbCTB, TIpaQUKOB W TaONUIl M BBISBIATH OSMIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATh CBS3M MEXJYy peabHO HaOJI0JaeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU M TPOLIECCaMH, MPOUCXOISIIMMUA B MaKpo- U MUKPOMHpE,
O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hs BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 [lepBoHauyaIbHBIE XUMUYECKUE TIOHATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 37eMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' [IpocThie 1 cnoXHBIE BELIECTBA.
13 Xumnueckas (opmysa. BajleHTHOCT, aTOMOB XMMHYECKUX 3JeMEHTOB. CTerneHb
' OKHCIIEHHUS
3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENBbHas aTroMHas —Macca.
14 OtHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBasi 10JI1 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUU
15 KomuuectBo BemectBa. Monbs. Momsipuas macca. Mossipablii  00bEM  Ta30B.
' B3aumocBs3b KOIMUECTBA, MACChI U YKMCIIA CTPYKTYPHBIX €MHHUILL BELIECTBA
16 du3nyecKkue 1 XUMHUYECKHE SIBICHUs. XUMHUUYECKasl peaklus U e€ Ipu3HaKu. 3aKoH
' COXPAaHEHHUS MacChl BELIECTB. XUMUUYECKUE YPAaBHEHUS
5 ITepuognuecknii 3akoH u Ilepnoanueckas cucrema xumudeckux 3ieMmeHTos JI.1.
MenneneeBa. CTpoeHHE aTOMOB
[Iepnognueckuii 3akoH. Ilepmoanueckas cucreMa XUMUYECKHUX 3ieMeHTOB J[.M.
2.1 Menneneesa. Ilepuonel m rpynmsl. PU3MYECKUH CMBICIT IOPSAIKOBOIO HOMEpA,
HOMEPOB I1€pHO/Ia ¥ TPYIIIHI JIEMEHTA
Crpoenue aromoB. CocraB aromubix saep. M3oromsl. OnexTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX ~ 00O0JI0YeK aroMoB mepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMMUYECKHX JJIEMEHTOB IEPBBIX TPEX
53 NepuoOB, Kaius, Kaaplus (paauyca aToOMOB, 53JEKTPOOTPULIATEIbHOCTH,
' METAIIMYECKUX U HEMETANINYECKUX CBOWCTB) U UX COEIMHEHUH B COOTBETCTBUH C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cuctemMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckass  cBsizb.  KoBaneHTHas  (MOJMsIpHAsE W HEMOJSpPHas)  CBA3b.
3.1 DNEeKTPOOTPULIATEIBHOCTh XUMHUUECKUX 371eMEeHTOB. MloHHas cBsi3b. MeTannnyeckas
CBSI3b
Tunsl  KpUCTAIMYECKMX  pEmETOK  (aTOMHas, HWOHHAs, MeTaJuIn4yecKas),
3.2 3aBHCHUMOCTh CBOWCTB BEILIECTBA OT THIMA KPUCTAUNIMYECKOM pEemETKH U BUIA
XUMHYECKOHN CBS3U
4 Baxxnelimne mnpencTaBUTENM HEOPraHMYECKHMX BemlecTB. Hemeramibl U ux
coeMHEHU. MeTajulbl U UX COEAMHEHHUS
41 Knaccudukanms u HOMEHKJIATypa HEOPraHWYECKMX COEJAMHEHHWH: OKCHI0B

(conmeoOpasyromiue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIE) H HECOJIeo0pas3yIomiune;




OCHOBaHUU (mménoumn u HEPacTBOPHUMBIE OCHOBaHU); KHUCIIOT
(kucnopoacoepkae U OeCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOI'OOCHOBHBIE);
coJiel (CpeTHUX U KHUCJIBIX )

du3nueckrue M XHMMHUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-HEMCTAJJIOB: BOAOPOA,

42 XJIOpa, KHCIOPO/a, cepsl, a30ta, Gocdopa, yriepoaa, KpEMHHS
®u3nuecKkue 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JINTUS, HATPUS,
4.3 KaJIisg, MarHusl WM KaJbLMs, AJIOMHUHHS, Keje3a. OJINEKTPOXUMHUUYECKHN psf
HaIpsHKEHUH METAILIOB
44 ®u3nueckue M XHMMHYECKHE CBOMCTBA BOJAOPOJIHBIX COEIMHEHHI HEMETaJlIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOAA, AMMHAKA
duznyeckue 1 XuMHUYECKHEe CBoKCTBa okcu10B HemeTailios: cepol (1V, VI), azora(ll,
4.5 IV, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuus(lV). IlonyueHne okcumos
HEMETAaJUIOB
46 Xumnueckue cBorctBa okcuaoB: meTawioB IA—IIIA rpynn, nunaka, memu(ll) u
xenesa(ll, 11). [TonyueHre OKCHIOB METAIIJIOB
XUMUYECKUE CBONCTBA OCHOBaHMM M aM(OTEPHBIX THUIPOKCUIOB (Ha IpuUMepe
4.7 TUAPOKCUIOB ATIOMUHMUS, XKenes3a, HuHKa). [lonmyuenue ocHoBaHuil U aM(pOTepHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBA KHUCJIOT: XJOPOBOJOPOJHOM, CEpOBOJIOPOIHOM,
48 CEpHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHHUEBOH, yroiapbHOU. Ocolble
' XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM U a30THOM KuciaoT. [lonyyenue
KHCJIOT
4.9 OO0me XxuMHYECKUE CBOMCTBA cpenHux coieid. [lomyuenue coneit
4.10 [Tonyyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpPOJa, AaMMHUAKa,
YTJIIEKUCIIOTO ra3a B JIabopaTopuu
411 [Tonyyenune amMMmuaka, cepHOM M a30THOM KHMCJIOT B MpOMBIIUIEHHOCTH. OOmue
' CHOCOOBI MOJYYEHHS METAJUIOB
412  T'eHernyeckas CBS3b MEXKIy KJIACCAMH HEOPTaHHMYECKUX COCIMHEHUHN
5 XUMHUYECKUE PeaKun
Knaccupukanus XUMUYECKUX pEaKUMM MO pa3MyHbIM MPU3HAKAM: O YUCIY U
5.1 COCTaBYy yYacCTBYIOIIMX B PEAKIIUU BEILIECTB, 110 TEIJIOBOMY 3P QEKTY, 0 N3MEHEHUIO
CTETNIEHEW OKUCIICHHSI XUMUYECKHUX JJIEMEHTOB
59 TennoBoii 3 heKT XUMHUUECKOM peaKIuu, TEPMOXUMUYECKHE YPAaBHEHHs. JK30- U
' SHIO0TEPMUYECKUE peaKIIMU. TepMOXUMUYECKNE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHbBIE peakUu. OKUCIMTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccel  OKMCIEHHS W BOCCTAHOBJICHUS. DNEeKTPOHHBIA  OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
5.4 Teopust 3MEKTPOIUTUYECKON Auccouranuu. KaTuoHbl, aHUOHBI. DIEKTPOIUTHI U
' HERJIEKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb AUCCOLUAIH
55 Peakiiun wonHOro OOMEHA. YCIIOBHUS TPOTEKAaHUS PEaKIUii HMOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN




XHUMHS ¥ OKpYXKarolas cpena

BemectBa wu Mar€puajibl B HOBCCHHGBHOﬁ JKM3HH denoBeka. be3omacHoe

6.1 UCIIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuil B aboparopuu u Obity. IlepBas
MIOMOIIb TIPY XUMHUYECKUX 0’KOTaX U OTPABICHUAX
XUMHUYECKOE 3arps3HEHUE OKPYKaIoMIed cpeibl (KUCIOTHBIC JTOKIH, 3arps3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cHocoObl ero mnpenorBpamieHus I[IpegenpHast

6.2 nonyctumas  koHuneHtpamus BemiectB  (ITJIK). Pomp xumMum B permieHUn
OKOJIOTHUECKUX Tpo0ieM. YCHICHHE MapHUKOBOTO »H(deKTa, paspylieHue
030HOBOT'O CIIOS
[Tpumenenue cepsl, a3ora, pocdopa, yriaepoia, KpeMHHUS U UX COSTUHEHH B OBITY,
MEIUIUHE, TTPOMBIIICHHOCTH U CEJIBCKOM XO03sicTBe. [IprMeHeHne MeTayuioB u

6.3 CIUIaBOB (CTajb, YYTyH, AOPATIOMUHUN, OpOH3a) B OBITY W MPOMBIIIJICHHOCTH UX
coeauHenuil. [ToHsTHE O KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3HHU

6.4 [TpupoHbIE UCTOYHUKH YTICBOJOPOIOB (yroib, IPUPOIHBI ra3, He(Th), TPOTYKTHI
uX nepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBILIUIEHHOCTH
[lepBoHauanbHbie MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHEHHAX

6.5 yriaepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, 3TaHOJ, TIMIEPHH, YKCYCHAs! KHCIIOTA).

' [ToHsATHE O OMOJOrMYECKH BaXKHBIX BEIECTBAX: JKUPAX, OCIKaX, YIIIeBOJIaX — U MX

POJIH B )KH3HH YEJIOBEKA

7 Pacuérnr:

7.1 1o opmynamMm XUMHUYECKHX COCTUHEHUI

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






