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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO 0OIIero oopasoBaHus (yriayOJIEHHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUsl, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMuM Na€T MPEJCTaBIECHUE O IENAX, OOIIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeersieT 00s13aTeIbHOE MPEAMETHOE COJIEPIKaHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMmaMm, pacopeliesieHHe 1o  KiaccaMm, PEKOMEHAYEMYIO
NOCJIEAOBATEAbHOCTh  HU3YYEHUS] XUMHM C  Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3ali TpeOOBaHM K TIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W IPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyeHnne XUMHUM Ha YpPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OJArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUSl MHTEIIEKTYaJIbHBIX CIOCOOHOCTEH M
UHTEpEecOB OOydaloluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW [ (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyy4arolerocsi, ero MpeACTaBIEHUH O MaTEepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOM
po0eM, MpoodJIeMbI IKOJIOTMYECKON 0€30M1acHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUsI KYJIbTYPbl IMYHOCTH O0YHAIOIIUXCS, MX O0MIeH U (QYHKITMOHATEHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENbHOM y4eOHOH  JedaTenbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MIPEICTABICHUNA O €UHCTBE TMPHUPOJIBI M YEIOBEKA, SBISICTCS KIIFOYEBBIM ATAIllOM B
(bopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHue 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM ONPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbI Kypc XMMUUA OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUUA
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU C(POpMUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMHUYECKON
peakiuu. O0e ATU CHUCTEMBbI OPraHU30BaHbI MO MPHUHIUILY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN AUCCOLUAIINY BEIIECTB B paCTBOPaX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI SMIIUPUYECKU IOTYyYEHHBIC
¢daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CHeuMBaOT OOYy4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHEe H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KAFOIITHI
Mup, ouosiorusi, pusrka, MaTeMaTuka, reorpadus, TEXHOJOT S, UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHMsl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTAJILHOTO XapakTepa
oOpazoBaHus, cnenuPuku y4yeOHOTro MpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOydyeHHsT Ha CJeAyllleM YpoBHE oOpa3oBaHus. B mnporpamme mno Xumuu
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPABICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanys  oOydeHus,  BKIOYaromias  NpoQUIbHYIO  MOATOTOBKY
OOydJarommMxcss M TMOCJEAYIoNee CaMOOMpPEEICHINEe B BbIOOpPE HaMpaBICHUS
oOydeHHs B IpO(UIBHBIX KJIaccax.



YrnyOonénHoe wW3ydyeHHWEe XUMUM  CIOCOOCTBYeT — peanu3aluyd  3aaad
poecCHOHaTEHON OPUEHTAIIMY 1 HAIIPaBJICHO HA MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTCIUICKTYalIbHBIE W TBOPYECKHUE
CIIOCOOHOCTH IIPU U3YUYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOIOJKEHUS
o0pa3oBaHus U TaJIbHEHUIIIEH TPY0BOM AEATEILHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHM3AIUAX, PEATU3YIONIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, NpO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIIETO 00pa30oBaHUsI.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriIyOJICHHOM YpPOBHE,
peanu3yloTcsl B mpolecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH MPAKTUYECKON MEATCTLHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajladya y4eOHOTo
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B NPUOOIICHUM K HAy4YHBIM
METOJaM TMO3HAaHUS TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIUH,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIhCKON
JEATEeIIbHOCTH, OCBOEHHUU IIpaBWJI OE30MacCHOr0 OOpallleHHs C BEIIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[enun u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYYCHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yueHre XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

dbopMUpOBAHUE UWHTEJUICKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpaA, KaK OCHOBBI JIJii TOHUMAHMSI XUMUUYECKON CTOPOHBI
SIBJICHUN OKPY>KaloIlero Mupa, OCBOCHHE SI3bIKa HAYKU,

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  JIESITENIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMHpoBaHEe MOTUBAIIUU U PA3BUTHE CTIOCOOHOCTEHN K M3YUCHUIO XUMUU;

dbopmupoBaHue  00mIe  (PYHKIMOHAILHOW W €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLCHUBATH SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, MCIHOJIb3ysl 3HAHUS U OMbIT, MOJYYEHHBIE MPU H3YyUYECHHUU
XUMUH, MPUMEHSITh UX TPU PEIICHUU TPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBOM
JEATEIIbHOCTH;



pa3BuUTHE y OOYy4YarONIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEeTbHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANPABICHHOCTH JAITBHEHUIIIETO 00yUSHUS;

OCO3HAHHE IIEHHOCTH XMMHYECKHX 3HAHUM B >KM3HU YEJI0BEKA, IOBBIIICHHUE
YPOBHSI DKOJOTHYECKON KYJIbTYphl, HENPHUATHE JEHCTBHUM, NPUHOCSIIUX BpE.
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

IpUOOpPETEHNE OO0YYAIOIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATCIIBHOCTH.

Ha yriny6nénnoe n3ydeHue ydeOHOTo npeaMera « XuMus» oTBoauTcs 1mo 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJIeli0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIe XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUSI U MPAKTHUUECKOU JEATEIHHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHWKHOBCHHS WU PA3BUTHS XUMHUU. XUMHUSA B CUCTEME HayK. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETMYECKUX M SMIMPUYECKHX METOJAX IO3HAHWUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOII0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAy4YHOM O3HAHUU HA TEOPETUYECKOM YPOBHE: HAYUHbIE (DAKTHI,
npo0iema, rurnoTes3a, TEOpus, 3aKOH.

S3bik xumMuu. UCTOYHUKH XUMUYECKON HH(POpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMHU U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecHu. [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 pPEaKUMU. ATOMBI M MOJEKYJbl. XHUMUYECKUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OnpeneneHre BaJEHTHOCTU 3JEMEHTOB 10
(dbopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE (POpMYJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHTENbHAs aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast [0 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreiinieii (hopMyJibl BEIeCTBa M0 MacCOBBIM JI0JISIM JIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €AWHMI] BemiectBa. Pacuersl mo dopmynam
XAMUYECKUX COeAMHEHUN. MoJisipHas Macca cMecu BewecTB. MombHas HoJis
XUMUYECKOTO DJIEMEHTa B coeAuHeHWH. Haxoknenue mnpocrteimei GhopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHS U €€ MPU3HAKH.
VYcnoBust NpoTeKaHuss XUMHUYECKUX PEAKIHM. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuszHb u aestensHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMHUYECKUX PeaKUi (COCTUHEHUS, PA3JIOKEHNUS,
3aMmeleHusi, 0OMeHa). Pacuersl mo XuMU4eCKuM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHYECKON TIOCYy/AOM, C mpaBujaamMu palboThl B JabopaTopud W MNpHEMaMu
oOparieHus ¢ 1abopaTopHbIM 000pyAoBaHueM. 3yuenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHUe BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYNIKE, KWIIEHHE€ W KOHJEHCAlMs BOJbI) M XHMHYECKHX (IFOpEHUE CBEYH,
IPOKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJEHCTBHUE COJIbI WIM MEJa C COJITHOM
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpEaKIui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEpPHOM KHUCJIOTHI C XJIOPUAOM Oapwus,
MOJIYYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1eCTBUE
xene3a ¢ pactBopom conu Meau (I1). M3yuenue crioco0oB pasaenenusi cmeceit (¢
MTOMOIIBIO MarHura, buabTpOBaHKE, BBI[TApUBAHUE, JTUCTUJUISLIAS,
xpomarorpagus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
OINKMCAHUE OMBITOB, WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTeJ M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorampo. MomsipHblii  00bEM ra3oB. OTHOcUTENbHAsE IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIIUSIX.

Kucinopon — anemMeHT M mpocToe BemecTBo. HaxokaeHue Kuciiopoja B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
CrniocoObl Moy4YeHus: KUCiaopoia B 1ad0paTOpUu U MPOMBIIUIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoma B mpupone. O30H — amioTpomHas
Moupukanus kuciaopoa. O30HOBBIN CIION, €r0 3HAYSHHE J1JI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOIO Ciosl.

TennoBoli 3p(EeKT XUMHUYECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakuuu. TommmBo. Mcrnons3oBanue yris u MeTaHa B
KadyecTBEe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Boxopon — aneMeHT u ipoctoe BemecTBo. Haxoxnenue Boaopoaa B Ipupoze,
buznyecKkue U XuMHUYECKHE CBOICTBA, MPUMEHEHUE, CIoco0Ob! mosryueHus. [lonstue
0 KHCJIOTax " cojsix. Mcrons3oBanue BOAOpOIa B KAYECTBE TOILIMBA.

Bona. ®usnueckue comcrtBa BoAbl. Boma kak pacrBoputenb. PacTBOpBIL.
HacpllieHHbIE 1 HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUSAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEIECTB.
Crioco0bl BbIpaKE€HUsI KOHLEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Polib pacTBOpOB B MPUPOAE U B KHU3HU
YyeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccmdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHHs OKCHIOB. DU3NUECKUE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOAOW, C KUCIOTAMH U OCHOBAHUSIMU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOJCPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KHUCIOT. PU3NYECKHE W XHMHUYECKHUE CBOMCTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekeroBa. Ilonydenme xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHMM: MIEIOYH U  HEPACTBOPUMBIC
OCHOBaHHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOWCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIocoObl mojyudeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJICHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMHK) U
MOJTyYCHHE.

Comu  (cpegHue, Kuciable, OCHOBHbIC, JBOIHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

DKCIEepUMEHTAIBbHOE U3YYEHUE BEIIECTB U SIBJICHUM:

KOJIMYECTBEHHOE OTpe/IeNIEHUE COAep KaHusl KUCIOpOoa B BO3IyXE;

MoJIy4eHHe, COOMpaHue, paclio3HABaHUE U 3YYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPECHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAaHUE UX CBOWCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMO/eicTBrE BoAopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPAacCTBOPEHHS BEIIECTB C  PA3NUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW PAaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEH
PaCTBOPEHHOI'O BELIECTBA;

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

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOI KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

NOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTaljia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHre AKCIEPUMEHTANIbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckass cucTeMa XMMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenue aromoB. XuMuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJjeMeHTOB. [loHsTHE O
rpynnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaX, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONIepuonHas Qopmbl Tabmumbl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpymisl (A- u b-rpymiebrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PanmoakTUBHOCTS.
DONEeKTpOHbL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIE KOH(MUTYpALlMU W AJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aroMoB. DPU3NYECKUN CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnisl djaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbIx 20 xumudecknux 35meMeHToB [lepnoanueckoi cucremsl 1. . Menneneena:
pacrmpejielieHde 53JIEKTPOHOB M0 JSHEPreTUYECKHM YpPOBHSIM, MOAYPOBHSIM U
opoutansm. Gusnueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM U nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpHUOJaX U



rpynmnax. XapakTepUCTHKAa XWMHUYECKOIO 3JEMEHTa [0 €ro IMOJOXKEHHIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHs Haykd W mnpaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJISIPHAs CBS3b, KOBAJEHTHAS HEMOJSIpHAs
CBsI3b, MOHHAsI CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBS3H.
DONeKTpOHHBIC U CTPYKTYpHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopdHbie BemecTBa. TUIbl KpUCTANIMYECKUX PEIIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpeenenre cTerneHeil OKUCIeHUsI aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIMTEIBbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHsA. Oxuciaurenn M BoccTaHoBHUTenU. CoCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN M PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEakluil (TOpEeHUE, peakliuu pa3ioKeHUsl, COSTUHEHMUS).

MesxknpeaMeTHble CBI3H

Peanuzanuss MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK ¥ TIOHSATHI, IPUHATHIX B OTACJIbHBIX €CTECTBEHHBIX HAyKaXx.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (HaKT,
TUIIOTE3a, TEOpUs, 3aKOH, aHaju3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

®duzuka: sBIECHUS NPUPOAbI, (U3UUYECKUE SBJICHHS, BELIECTBO, TEIO,
bu3nyueckue BEIMYMHBI, €JAMHMIBI H3MEpPEHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, XUIAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUUECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecchl 0OMeHa BEIECTB.

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

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTE€pPUAIIBI.



9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHne u yriyOieHue 3HAHUN OCHOBHBIX pPas3felioB Kypca & Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
noHuzanuun). [locnenoBaTenbHOCTh 3aNOJHEHUS AJIEKTPOHHBIX OpOUTANIeld aTOMOB
Majbix mepuofoB. OCOOCHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
OonpmMx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKUCIEHUS U BAJIEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9MIEKTPOOTPUIIATEIBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJAOM, KUIKOM W Tra3000pa3zHOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJEHTHas (HEmoJspHas,
NoJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PEIIETOK — aTOMHAsi, MOHHAs, METaJNINYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT
THUIIa KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMHYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKUX  pEaKIuil.
Knaccudukanus XMMHUECKUX pEaKUMi MO pa3Iu4HbIM NpU3HAKaM (110 YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWU BEIIECTB, MO TemIoBoMy 3hdeKTy, o
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMUKN. JHEPTETHUKA XUMUYECKHUX PEaKIUi.
TenmoBoit >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaAKIIUH,
TEPMOXMMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHus 1o
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOM peakUMH. 3aKOH JIEUCTBYIOLIMX Macc.
@DaxkTopbl, BAUSIOIIAE HA CKOPOCTh XMMHUYECKOW PEaKLMH. DHEPrus aKTHBALUU.
[Tonsitue o katanuze. epmentbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMmemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOphI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHue  BO3MOXHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3JIMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUNA 00 M3yUYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE pEeaKLHH. OxucIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHbple OKHCIWATENMM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BaHUEM METO/a AJIEKTPOHHOTO OaaHca.

DNEeKTpoJIUTHYECKAsT auccouranvsa. XHUMHYECKHE pEakluu B PacTBOpax.
Teopus anekTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o0 ruapaTax W KPUCTALIOTHApPATAX. OJIEKTPOJUTHl H
HEAJIEKTpOoauThl. KaTvoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTaHTa Juccounanuu. LoHHOE TpoW3BENEHHE  BOBL.
Bonoponuslii  mokazatens. MHaukaTopbl. DNEKTPOIUTHYECKAS] TUCCOIUAIUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuuu noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBOWCTBa
KHCJIOT, OCHOBaHHWII M COJIEll B CBETE MPEICTAaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB U SBJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHWYECKHX BELIECTB — METAIOB H
HeMeTasuioB (rpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOPHUIA HATPUSs);

VCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM pEaKMU OT BO3/IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKHUX PEaKLUi;

WCCIIEAOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, Mpolecca AUCCOLUALMHI
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OINBITOB, WUIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMM
MOHHOTO 0OMeHa (0Opa3oBaHuE OCajiKa, BbIJIETIEHUE T'a3a, 00pa3oBaHUE BO/bI);

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MeTHWIopamka u peHondranenna) ais
ONPENIEIICHNS XapaKTeEPa Cpebl B paCTBOPAxX KUCIIOT, OCHOBAHUW U COJIEH;

IIPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHSI, COEUHEHUS );

pacro3HaBaHUE HEOPTraHWYECKUX BEMIECTB C NOMOIIBI0 KadeCTBEHHBIX
peakuuii Ha UOHBI;

pEIIEHHE OKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENBHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JVCCOLAALTUSY.

Hemertanibl U MX coeiMHEeHUS



OO6mrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, awioTponusa. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHU HEMETAILIOB.

OOmast xapakTtepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOEICTBIE
C MeTaJylaMd, HEMeTaUlaMd, BOJOHW, Ienodyamu). Xiopooaopon. ConsiHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YECHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJoBeKa. BaxkHelme XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre 0 KuCI0pOACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTENEHU
okuciieHusi. CTpoeHue u (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METAJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciortamu). CepoBoaOpoAd, CTpoeHHE, (UIUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTast KHCIOTa M €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHON KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJY4YEHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C HUM NPOQeECcCUsX.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KadecTBeHHbIE peakIuu Ha CYIb(UT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COeIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHUE BO3/1yXa), CIOCOOBI €ro MpeOTBPAILICHHUS.

Oo6mast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (pu3nyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (HU3UYECKME M XUMHUYECKHE CBOMCTBa (OKHCIIEHHE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MIPUMEHEHHE U MOTYYeHHE B JJaOOpaTOpUU
¥ MPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKLUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HX (PU3MUECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aMMOJICHCTBUE CO IIenoyaMmM), npumeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, IV, V). Azotucras kucnora.
A3OTHAas KHCIIOTa, €€ MOJdy4YeHHe, PU3NUECKUe U XUMUYECKHe CBOICTBa (00IIHe KakK
IpeCTaBUTENs Kiacca KHUCIOT M crieuu(puyecKkue), NMpuMeHeHne. XHUMUYECKue
peaKkiyu, Jiexalire B OCHOBE MOTYYEHUsI a30THON KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatet u HuUTpuTHl. KauecTBeHHBIE peaklMd HAa HUTPAT- U HUTPUT-AaHUOHBI.
XUMUYECKOEe 3arps3HEHNUE OKPYKAIOLIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI H BOJJOEMOB).

docdop, amnorponHbie Moaudukauu Gocdopa (6ebiii 1 KpacHbIi dhocdop),
bu3nYecKue 1 XUuMHUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W CepHOMl kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usnueckue U XUMUYECKHE CBOMCTBA,
nonyuenue. KauectBeHHas peakuust Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIbHBIX YI00peHUsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
u docdopa.

O6mast xapaktepuctuka smnemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHN OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMOIEHiCTBHE C METaJUIaM{, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoil kucnoramu). [lonsitue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupo/e.
Oxcunpl yriaepoja, ux Gu3nMUecKiue U XUMHUUECKUE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPTraHU3MBl, MOJIYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl aTMOC(hepHl,
CBsI3aHHBIE C OKcH1oM yriiepoja (1V). YronapHas Kuciiota v ee cojiu, ux pu3ndeckue
U XHUMHUYECKHE CBOMCTBA, TOJNyueHHMEe U  mnpuMeHeHue. KapOoHartsl,
ruApoKapOoHaTel, uX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[TepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepojia: yriieBoaopoasl (MeTaH, dTaH, TUJICH, alleTHJICH), 3TaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIAEBOAOPOOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHl UX NEPEPadOTKU, UX POJb B OBITY U MPOMBIIIEHHOCTH.
[TonsiTue 0 OMONOTHUECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKHpax, Oeikax,
yIIeBOJaXx — M WX pOJM B JKU3HU dYeloBeKka. EAMHCTBO OpraHMYecKHX u
HEOPTaHWYECKUX COCTMHECHUH.

KpemHunii, ero ¢usuyeckne u XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHaMH), MOTyYeHHEe W MPUMEHEHHE.
Ponb kpeMuusd B nipupoje u texuuke. Oxenn kpemuus (1V), kxpemHueBas kucinora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYeHUE U IPUMEHEHUE B OBITY
¥ TIPOMBIIIEHHOCTH. BakHeime cTpouTenbHble MaTepuaibl: KepaMHUKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKM3HH.



bop. Ocobennoctu crpoeHust atoma. OOIIHe MpeacTaBIeHUs 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBAaX. bopHas kuciora.

OKCHEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIIUX (U3UUYECKUE M XMMHUYECKHE CBOMCTBa
raJIOr€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUI- U UOAUA-UOHBI U
HaAO0JI0/ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COSTUHEHUN;

HaOMIOICHWE ~ Tpoliecca  OOyIJIMBaHUSA ~ caxapa  HOA  JICWCTBHEM
KOHILICHTPUPOBAHHOMW CEPHOU KUCIIOTBHI;

U3y4E€HHUE XUMUUYECKUX CBOWCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYE€CTBEHHBIX PEAKIIU HA CYTb(OUI-, CYIbPUT- U CYIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (DU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3lamMu a30THBIX U POCPOPHBIX YAOOPEHUM;

nojilyueHue, coOupaHue, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IPOBEICHHE KAaYECTBEHHBIX PEaKUUi HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
docdaT-moHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

U3Y4YEHHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTaJUIMYECKUX PELIETOK anmasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

HoJilyuyeHue, coOMpaHue, paclo3HaBaHUE M M3YyYEHUE CBOWCTB YIJIEKUCIIOIO
rasa;

IPOBEICHHE KAuye€CTBEHHBIX pEaKIUi Ha KapOOHAT- W CUJIMKAT-UOHBI U
U3y4YeHHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHUE B3aMMHBIX MPEBPAILECHUN KApOOHATOB U TMAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3laMy MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHre SKCepUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTepUCTHKA XUMHUUECKHUX 2JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
anementoB [[. . MenneneeBa u crpoeHus aromoB. Metamisl A- u b-rpymnm.



CrtpoeHure NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBI3b U MeTalInuecKas
KpUCTaJUTMUECKas pernieTka (MPUMUTHBHAS KyOudecKkas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTAKOBAaHHAsS). 3aBUCUMOCTh (DPU3NYECKUX CBOMCTB METAJLIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertauioB.  OOmue
XUMHUYECKUE CBOWCTBA MeTaioB. OOmme crnocoObl TOMYYEHUS METaJIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiy4eHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIIUThHI
ux oT Kopposuu. CraBbl (CTajidb, YyryH, AIOpaIIOMUHUN, OpoHsa). [IpumeneHue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIILIICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMUYECKHE CBOWMCTBA (HA MpUMeEpe HATpUs U KaJlud), MOJy4eHUe.
OKcubl M TUAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoYHbpIX METaIOB U UX
coeMHEHNI. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMH: IIOJIOXKECHHE B
[Iepuoanueckoi cucteMe XuMru4eckux 3ieMeHToB 1. 1. MenzaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ousznueckrue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilre coeTMHeHNs Kaablius U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CTIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IIPUPOLE.

AJOMUHHI: TIoNI0keHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (MOOOYHBIX  MOATPYIM):
nonoxkenne B llepuonnueckoirt cucreme xumuyeckux odnemeHtoB [[. WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IPOBaJIay AIEKTPOHA Ha
puUMepe CTPOEHHUSI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHBIE COCTOSTHUS aTOMOB
d-3/IeMEHTOB, CTENEHU OKHCICHHS aTOMOB B COCAMHCHHSX. 3aBHCHMOCTh
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIAOB METAJUIOB OT 3HAUYECHUS
CTEIICHU OKUCIJICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[TepBoHayanbHbIC NPEACTABICHUS O KOMIJIEKCHBIX COCIMHEHUSIX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEIEHH OKucieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTEISIMHU), 00 UX OKCHIaX, THIPOKCUIAX U



colisix, ux mpumeHeHuu. [IpeacraBneHuss 00 aMMHAYHBIX KOMITIEKCaxX cepedpa u
Meu. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cCTpoeHue aToMa, CTENEHb OKUCIEHUS. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMy HA KATUOHBI LIMHKA.

Kenezo: cTtpoeHue atroma, CTeneHH OKucieHUs. HaxoxaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, IpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peaKkI[uu Ha KaTUOHBI Xkee3a (2+) 1 xenes3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIoTHYeCcKre MPoOIEMBI, CBI3aHHBIC C METAJLUTYPTHIECKUMHE MPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YUYCHUE BEILIECTB U SIBJIICHUI:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKOW KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
UCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m monuna
KaJIMsI, KOPPO3UHU METAJIIOB;

u3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KaJlbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucinoramu;

M3Y4YEHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIbIIMS, )KECTKOM BO/IBI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHS TUAPOKCUIOB JKele3a, MX XUMHUYECKUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEAKIIM Ha MOHBI (MarHusl,
KaJIbIIUSI, JIFOMUHUS, IIUHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U OINMKCAaHWE OKpAIlMBAHUS IJIAMEHU MOHAMM HATpUsl, Kajaus U
KaJIbIIUS;

uccienoBanue aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCUIA
xpoMma (1) u rugpokcuaa HuHKa;

pelIeHne IKCIIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeiline MeTamibl U Ux
COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa u Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEILIECTBA U MaTepHuajbl, 00JACTH MX MpUMEHEHHUs. be3omacHoe HCMOJb30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momolb npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

HoBeie Matepransl 1 TeXHOJNIOTHUH. [[pUHINIIBI «3€TI€HOU XUMUW.



OCHOBBI IKOJIOTMYECKON TPaMOTHOCTH. XHUMHUS U 30pPOBbE. 3HAUYECHUE
M3Y9aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCAMHECHHU NI (yHKIIMOHUPOBAHHS
opraHu3Ma 4yesnoBeka. [lorsTre o 3m10poBoM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMHU YIJIEPO/Ia, a30Ta, CEPBI, TAKEIbIX MeTaIUIOB. [loHsATHE
o [IJIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENEICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIHMPOBAHHE IIpoliecca
0o0pa30BaHUs KUCIOTHOTO J0X/IS, U3yUY€HHE €Tr0 BO3ACHCTBUS HA MaTEpPHAIIbI.

IloBTOpeHne u 00001IeHHe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[leproguuecknii 3akoH U [lepuoanueckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE IMPEACTABICHUI O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMHUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKHMX PpEaKIUN 10 pa3IMyHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpaIllCcHU B
pPa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms cosenl. Peakuuu okuciieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

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

Meswcnpeomemmnbnie ceasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (MPOIECC), HAYYHBIN (HaKT,
TUIOTe3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiacCU(UKAIUs, MEPUOTUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIBI, arperaTHBIE COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, JKUJIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) TEll,
KpUCTaJUIMYECKas PeNIeTKa, 3JIEKTPOH, AIPO aTOMA, POTOH, HEUTPOH, MOH, HYKJIH]I,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTH, alb(da-, OeTa- W raMMa-u3JIydcHHE,
IIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKH, COTHSIHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpAJIbHbIC YIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
HCKOTIaeMble, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTMsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI IO XUMUA
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JEATEIbHOCTH 00pa30BaTeIbHON OpraHu3alid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMAIU3ALNH
o0yyJarommxcs.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarOUIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIIC/INI0, TOHUMAHNUE 3HAYEHUS XUMUUECKON HAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHWN B KOJUIEKTHUBE, NPOSBICHUE KOMMYHHUKATUBHOM KYJIbTYphl B
pa3HO00Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IMpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUN
MOCTYNKOB;

3) popMUpPOBAHUS IEHHOCTH HAYYHOT' O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC JJIs
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEJIOBEKA U
MIPOU3BOUTEIILHBIX CHJI OOIIECTBA B IIE€JIOM, POJM W MECTa HayKH «XUMHUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPO/IBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJOTUUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAlUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHs;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOT 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOJNIIO/IEHUST TMpaBui OE30MacHOCTH TpH  OOpalieHuu ¢
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyaIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJAOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOILECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpeaIu3ali B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HaHHE HEOOXOMMOCTH OTHOUIEHUS K MPUPOJIE€ KAK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHMA IS
OKpYXaIOLEl Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTMYECKUX TPOOIeEM
U IIyTeN UX PEeLIeHUs; CHOCOOHOCTh IPUMEHSITh 3HAHUS, IOJy4aeMble IPU U3YYEHUN
XUMUH, JUIsl PELICHHs 3a[ay, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE NECUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIECH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOJHOM,
TEXHOJIOTUYECKOW M COLHUAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEKIUCIUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAOLIUX
MaTepUaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCTIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMHU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJEpKaHHS Yy4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMH, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuJaroluxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMUYCCKUX TOHITHH (BBIICIATh UX CYIIECTBCHHBIC
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJM3UPOBATh,
CpaBHHUBaTh, 00001IaTh, BHIOMpPAaTh OCHOBAHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIINil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JeAYKTHUBHBIC, TI0 AaHAJIOTHH ); peJIaratb KPUTEPUN
U BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOJBI M 3aKIIOUYCHHS; YMECHHUS TPHUMEHATH B IMpoliecce
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUHU, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 IMO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIICCTB W SBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM VYPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIIHCKOM IEATETLHOCTH;

YMEHUS HCIOJIH30BaTh TOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONMPENEIATh Ieb W 3aJadd, COOTBETCTBYIOIIUC
pEIICHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAHUE, HAOMIOJCHHUS M OKCIICPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST ¥ BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHON padoTe;

Pabora ¢ unpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpMAIIMIO, 3HAYUMYIO JJI pElIeHUs y4eOHOM 3aJauu; yMEHHsI MPUMEHSTH
pa3nuyHble MeTOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U 0TOOpe
uHpOpMaLY, HEOOXOAMMOM /A BBHINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIE TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy IMpeACTaBICHUS
uHpopMmanuu (cxembl, rpaduku, IuarpaMMbl, TaOJHIBI, PUCYHKH U Jpyrue
¢dopMBl); YMEHHSI UCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMaIueil; MpUMEHATh MeXINpeAMeTHble (pusnueckue u
MaTeMaTHYECKHUEe) 3HAKU U CUMBOJIBI, (pOpMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCNONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYCHHBIC PE3YJIbTaThl MO3HABATEIBLHOW NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJIWYHO BBICTYNATh C Ipe3eHTaIuen
pEe3yibTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJ€ Juajiora u
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeMOM TeM€E M BBICKA3bIBaTh UJIEH,
bopMyIUpPOBATH CBOM MPEJIOKEHHUSI OTHOCUTENBHO BBITIOJHEHUS MPEISIOKEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIMOBBIX (opMax palOTHI: TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBIMOJHATE CBOIO 4YacTh paOOThl, KOOPAWHUPOBATH CBOU
JNEeUCTBUSL C ACHUCTBUSAMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW pabOThI; peliaTh BO3HHUKAIOIIME TPOOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHU1, OOMEHE MHEHMSIMH, «MO3TOBOM IITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PEryJIITUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHsI peliaTh yuyeOHble M MCCIEI0BAaTENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MOAXOMAIMI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEUICHUN YYeOHON Min
UCCIIEI0BATENLCKOM 3a/1a4; Ha OCHOBE MOJYYSHHBIX Pe3yJIbTaTOB (hOPMYIHPOBAThH
00OOIIeHUs] W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pA3BUTHE MPOIIECCOB;
aHAJIM3UPOBATh PE3yJbTAaThl: COOTHOCUTH CBOM JCHCTBHS C IUTAHUPYEMBIMH
pe3yabTaTaMu, OCYIIECTBISATh CAMOKOHTPOJNb JAEATEIbHOCTH; KOPPEKTUPOBATH
CBOIO JICSITETIbHOCTh Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHSI MPOTPAMMbl MO XHUMHH OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OO0Iee CoJepkKaTeabHOe
AJIPO C MPEIMETHBIMU PE3yIbTaTaMKi 0a30BOT0 YPOBHS, COTJIACOBAHbI MEXKy COOOM,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHIUBUIYAJTbHBIX 00pa30BaTeIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeCTBUE opranu3anuu. [lo
3aBEpIICHUU peaiu3allii MPOrpaMMbl  YriyOJIGHHOTO YpPOBHS 0O0y4aromiuecs
CMOTYT J€TaJIbHEE OCBOMTh MAaTEPHUAJl, OBJIAJAETh PACIIMPEHHBIM KPYTOM MOHSITUN U
METOJIOB, PEIIaTh 33/1a4u 00Jiee BEICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIIMMUCS HAayYHBIX
3HaHUW, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JEATeIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpeTaluu,
peo0pa3oBaHUI0 U MIPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U PEATbHBIX JKU3HEHHBIX
YCIIOBUSIX; 00ECTIeUnBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIeAyIoIIeM
ypOoBHE 00pa30BaHUs.

K xoHmy oOyuenuss ¢ 8 kaacce y oOyudarormierocs OyayT chopMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJEHHBIM YPOBHE:

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKMX TOHSTHUM: aTOM, MOJIEKYIa,
XUMHUYECKUN DJIEMEHT, METajll, HEMETa/lJl, aJUIOTPOIHs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUYECKas peakIus,
KJIaccuUKaIys pPeakivil: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMeNIeHUs, peaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETJIOBOU



ahdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM CIIOM aroma, aTOMHash OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HENOJSpHas KOBAJICHTHAs CBS3b,
WOHHasi CBf3b, HWOH, KAaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponieHTHAs KOHLIEHTpAIusl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTAaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OaaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
3TU MOHATHUS MIPU ONUCAHUY BEILIECTB U UX NPEBPALICHUN;

UCITI0JIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENETSATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX,
CTENIEHb OKHUCIICHHUS DSJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEAeIEHHOMY KJacCcy COeIMHEHHUH no (GopMysiaM, BUJbl XUMUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHAa ABOTaJIpO U €r0 CIEACTBUMN, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VCCJIEIOBAHMSI BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B Ileproanyeckoit cucreme:

OMMKCHIBATH U XapAKTEPHU30BaTh TabInuHyt0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoaby U «O0JbIINE MEPUOIBDY;

COOTHOCUTH 0003HAuUEHHUsA, KOTOpble MMeIoTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00I1Iee YUCIIO0 AMEKTPOHOB U PACHPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITH CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE PEAKIMHU (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3G DexTy);

XapaKTePU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJIOPOAA, BOJIbI, OOIINE XUMUYECKHE CBOMCTBA
OKCHUJIOB, KHCIJIOT, OCHOBAaHUW M COJIEH, T€HETUYECKYIO CBS3b MEXAY HHUMH,



MOATBEPXKIAss TPUMEpPAMU  MOJICKYJSIPHBIX ~ YPAaBHEHHMA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATHh POJIb KHUCJIOPO/Ia, BOJOPOAA M BOJABI B MPUPOIHBIX MpoIieccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HJIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHIX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJIbl MO3HAHUSA — HaOJI0JIEHUEe, U3MEPEHHE,
MOJICIMPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — i OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHHS, COCTaBIIATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABIMBATh CBA3U MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCHTh XUMUYCCKHAE 3HAHUS CO 3HAHUSMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuIia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MTOCY/IBI 1 000PYyI0BaHMS, a TAK)KE MPaBHUJIa 0OPAIICHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHCHUS J1a0OPATOPHBIX OIBITOB H
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJia M KUCJIOPO/ia), MPUTOTOBJIEHUIO PACTBOPOB C OINPEICICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIECTBA, PEIICHUIO AKCIIEPUMEHTAIBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCTUHEHU;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUS 0€301acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIb3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEJACHUS B IEISIX COEpPEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPEeIbI.



K xoniy oOyuenus 6 9 knacce y oOydaromerocs OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3yUYCHUS XUMUHU Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklns, TEeIIoBOM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJEKTPOIUTHI, ANEKTPOJIUTHUECKAS] TUCCOLMAINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKHCIICHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amM¢pOoTEepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs, METAINYECKasi), MEKMOJIECKYISIPHbIC
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIECTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELICHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasl IJIOTHOYNAKOBaHHAsA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTalnu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKHU KaK OJTHOM U3 TeopeTnyecKux ocHOB xumuu; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUHN U IPUMEHSITh
9TH MOHSTHS PY ONMCAHUU BEUIECTB U UX MPEBPAILICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METAJUIMYECKOM) B HEOPraHMYECKUX COEJUHEHUSX, 3aps] HOHA 10
XUMHUYECKON (opmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OIKCHIBaTh U XapaKTepu30BaTh Ta0IMuHy0 Gopmy [leproanueckoii cuctembl
XUMHUUYECKUX 3JIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeseseHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, IOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHOB) B Mpejesiax MaJbIX MEPUOJIOB U TJIaBHBIX MOJATPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



pPacKpBIBaTh CMBICI TEOPHUH JICKTPOJIMTHUECKON TMCCOIaIiu, 3akona ['ecca
W €ro CJEICTBHIA, 3aKOHA JEUCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTH XHMMHYECKOW pEaKlUd, HAMpaBJICHUS CMEMIEHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE PeaKinu (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHWMN, MOATBEpPXKAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUUIECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIINA HOHHOTO 0OMEHA; peaKITuH,
MOATBEP)KIAAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIIACCOB,;

packpbIBaTh  CYIIHOCTb TPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIlfii, CyITHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  TMOCPEACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

MPEICKa3bIBATh XapaKTEP CPE/Ibl B BOJIHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (ONMUCKHIBATH) (PU3UUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHuid, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJablIUN, ATFOMUHUMH, XKeJe30, ME/lb, IUHK, CEpeOpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), ceprucras, cepHas,
azoTHas, GocdopHas, yroapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHABl M THAPOKCHIIBI
mMeTaiioB |A—l1A-rpymm, amomunwust, meau (1), munka, sxenesa (11 u 11));

MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHl XJOpa, a30THCTasi, OOpHas, yKCycHas
KHUCIIOTBI U UX coiyir, Tamorenusibl kpemuaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMHMCHIBATH POJTh BAKHEHIITMX M3ydaeMbIX BEIICCTB B MIPUPOTHBIX MPOIECCax,
BIIUSIHUC HA KUBbIC OPTraHU3MbI, MPUMEHEHHUE B PA3JIMYHBIX OTPACIISAX IKOHOMHUKH,
WCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHU;

MPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIONINE KAaYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIUECs B BOJHBIX PacTBOpPax



WOHBI: XJIOpUA-, OpoMua-, noaua-, cyinbdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHWH, MOJIIPHYIO KOHIIGHTPAlLlMIO BEIIeCTBA B PacTBOpPE, HAXOAUTH
npocTeinyo (GopMyiy BEelecTBa MO0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C YYETOM HEIOCTaTKa
OJTHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAYEHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJTI0/1aTh MpaBuiia 6€30MacHoi paboThI B JIA0OPATOPHUH MIPU UCTIOTB30BAHUU
XUMHUYECKOUN OCY/IbI M 000PY/I0BaHKS, a TAKXKE MTpaBuiIa 0OpaIieHus ¢ BEIIeCTBAMU
B COOTBETCTBUM C HWHCTPYKIMSIMU BBITIOJHEHUS Ja0OpPAaTOPHBIX OMBITOB U
IPaKTUYECKUX pabdOT MO MNOJYYEHUIO U COOMpPAaHUIO Tra3000pa3HBbIX BEIIECTB
(aMMuaka M yrieKHCIIOro ra3a) U pelieHuIo SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISBIISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENbHOCTH (aHAIHU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHNWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3YUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU TMO3HaHUs (HAOII0JEHUE, U3MEpPEHNE,
MOJICJTUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIM U MBICJICHHBIN);

OpUMEHATh  MpaBuja  0e30MmacHOro  oOpalleHuss C  BEIIeCTBaMH,
UCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3JICHCTBUSI HA >KUBBIE OPraHU3Mbl OINPEJICICHHBIX BEIIECTB, MOSCHATHh Ha
npUMeEpax CrocoObl YMEHbBIICHUS U MPEJOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeJCTaBiIeHUsI O cdepax MpodecCHOHaTbHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK OCHOBY
Uil Ipo(heCCHOHaNBHOM OpUEHTAIlMd U 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



po(HIIBHOTO TIpeIMeTa MPU MPOJAOIKEHIUN 00YIEHUS Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHUYECKON W XUMHUKO-DKOJOTUYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
MIPOBEJICHUS YUCOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudposBbie)
KonTposabHubie IIpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
11 . 10 2
MPaKTUYECKON JNeATEIbHOCTH
yeJioBeKa
BemectBa u xummnueckue
1.2 28 1
peakuuu
Wroro mo paszneny 38
Pa3nea 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelEeCTB
Bosnyx. [TonsTue o razax.
2.1 19 1 1
Kucnopoa. Oxkcujibt
Bonopoa. [Tonsitue o kucnorax
2.2 8 1
U COJISIX
Bogma. PactBopsl. [loustue 06
2.3 P 18 1 1
OCHOBaHUSIX
OCHOBHBIE KJ1acChl
24 . 16 1 1
HEOPTraHUYECKUX COCAMHEHUI
Hroro o pazneny 61




Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1emMenToB /. U. MenpaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 18
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEITBHO- 16 1
BOCCTAHOBUTEJIbHBIC PEAKITUU
Wroro mo paszneny 34
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 136 5 5
ITPOI'PAMME




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Pa3nes 1. BemecTBO U XuMHuecKasi peakiuus
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH O 3
' BEIIECTBE
12 OcHOBHBIE 3aKOHOMePHOCTH MIPOTEKAHUS 14 1 1
XUMHUYECKHUX PEeaKIIHii
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 14 1 )
XUMHUYECKUE PEAKIIMU B PACTBOpPAX
Utoro no pazneny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
91 OO01mas xapakTepUCTHKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 10
COEZIMHEHUs
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 12 1
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 13 1 2
KPEMHHI, UX COeTMHEHMs. bop
Uroro no pazaeny 43




Paznen 3. MeTaJUIbI M MX COeAUHEHUS

3.1 ‘ OO01Ire cBOiicTBAa METAJIIIOB 10 ‘
3.2 ‘ Baxkueiime Metasuibl 1 UX COSIUHEHUSI 22 2 ‘
Uroro mo pazneny 32
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
a1 BermiectBa 1 MaTepualibl B )KU3HHU YCIIOBEKA. 5
' OCHOBBI 9KOJIOTHYECKOM IPaMOTHOCTH
Uroro no pazueny )
Pasznea 5. O06001menne 3HaAaHUI
51 [ToBTOpeHUE 1 00600IIICHNE 3HAHUT 10 )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiiaccoB
Utoro no pazneny 10
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne i/

Tema ypoka

[Ipenmer xumuun. Ponp XuMuu B KU3HU
yenoBeka. [lorstue 06 ncropun
BO3HUKHOBEHHUS U Pa3BUTHUS XUMUHU.
XuUMUs B CUCTEME HAYK

Tena u BemecrBa. Puznueckue u

XUMHUYECKHE CBOMCTBA BEILIECTB.
dusznueckue U XUMHUYECKHUE SIBICHUS

KoaudecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUsS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHsATHE O TEOPETUYECKUX METONAX
ITO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xumudeckoi HHPopMaun

[TpencraBneHus 0 HAy4YHOM IIO3HAHUM Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpEeHHE, IKCIIEPUMEHT,
MonenupoBanue. [lonsTie o merogax
paboThl ¢ XMMMUUYECKUMH BEIIECTBAMU.
O6opynoBaH#e NTKOJIBHON XUMUYECKOM
nabopaTtopuun

[TpakTrueckast padora Ne 1 o teme
"IIpaBusna paboOTHI B TaOOPATOPHUH H
npu€MbI OOpaIeHHs C TaOOPATOPHBIM
obopynoBanuem". Ilpogeccusi: XuMmk -
Ja0opaHT




Yucreie BemecTsa U cmecu. CnocoObl
pas3zaeneHus cMecen

[TpakTuueckas padota Ne 2 o Teme
"Paznenenne cmeceit (Ha mpuMepe
OYMCTKHU TTOBAPCHHOM COJH )"

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE
3JIEMEHTEHI

HpOCTBIe H CJIOKHBIC BCIICCTBA

10

BemecTtBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

11

Xumuueckast popmyna. BaneHTHOCTB
aTOMOB XMMHMUYECKUX 3JIEMEHTOB.
Omnpenenenye BaJICHTHOCTH aTOMOB I10
dbopMysiaM OMHAPHBIX COSAMHCHHIA.

12

14

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB

OrHOCHUTEIbHAA aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAs: Macca

15

Brruucnenust OoTHOCUTENbHON
MOJIEKYJISIPHOM MaccChl BEILIECTB,
MOJISIPHOM MacChl, MacChl BEIIECTB U
KOJIMYECTBA BEUIECTBA

16

MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA B

COCIIMHEHUH

Brruncnenns MmaccoBoil 1oy
XUMHYECKOTO dJIEMEHTa TI0 popMyIie
COETUHEHMS




Haxosxnenue npocreiimeid Gopmyiibt
BEI[ECTBA 10 MACCOBBIM WJIM MOJIbHBIM

17 nosiam 3ieMeHToB. Ipogeccus: XuMuk-
AHAJIUTHK
KonnuectBo BemecTBa. MoJib.

18 B3anmocBs3b KondecTBa, MacChl M Yrciia
CTPYKTYPHBIX €IMHUI] BEIIECTBA

19 MoutsipHast Macca CMECH BEIICCTB

20 MoubHas 101 XUMHYECKOTO DJIEMEHTA B
COCIMHCHUU

21 Haxoxnaenue npocreiimieit hopMyIibt
BEIIECTBA [0 MOJIBHBIM JOJISIM 3JI€MCHTOB

29 XUMHYeCKHE SIBJICHUS. XUMHUYECKas
peakius v e€ Npu3HaKu

23 3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHMUS.

24 ATOMHO-MoOJIEKyJsipHas Teopus. Ku3Hpb u
nesareiabHocTh M. B. JlomoHOCOBa

25 THUITBI XUMHYECKUX pEaKIMil
Pacuérpl N0 XuMHUYECKUM YpaBHEHUSIM

26 KOJINYECTBA U MACChl HCXOHBIX BEIIECTB
WJIU TIPOIYKTOB PEaKIuu
Brruucnenust no ypaBHEHUSIM XUMUUECKOU
peaKklMK: KOJIMYECTBA BEIIECTBA, MACChI

27 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce peareHTOB WU ITPOYKTOB PEAKITUN
IIpogeccusi: XMMHK- TEXHOJIOT

28 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH




29

30

Kontposbnas padora Ne 1 mo teme
«BermiecTBa U XUMUYECKUE PEAKLIUN

Bo3nyx — cMmechb razos. [lonsarue o razax.

-

31

32

33

3akoH ABorapo. MomnsipHbIil 00bEM ra3os

Brerancienns 00bpEMa, KoJaudecTBa
BEIIIECTBA ra3a M0 U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA, 00BEMY
OTHOCHUTENbHAS INIOTHOCTD Ta30B.
BrrunciieHuss OTHOCUTEIIBHOM IIOTHOCTH
rasoB

34

OrnpezenieHne OTHOCUTEIIbHON
MOJIEKYJIIPHOM MacChl ra3000pa3HOTO
BEIIIECTBA 10 U3BECTHON OTHOCHUTEIBHOM
IUIOTHOCTH

35

36

37

38

BriuucieHnus OTHOCUTEILHOM
MOJIEKYJISIPHOM MACChI ra3a Mo U3BE€CTHOU
OTHOCHUTEJILHOM IUIOTHOCTH

OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMUYECKUX PeaKUsIx
Brrunciaenus 00MOB ra3oB MO
YPaBHEHUIO XUMUYECKON pEAKIIUHI

Kucnopon — aiieMeHT u pocroe
BenlecTBO. O30H — aJTIOTPOIHAS
MoaudUKaIHs KUCIOpoaa

OKcuabl

39

Crioco0FbI moTydeH s KHCI0poa B
1a00paTOPUN U TPOMBIIIIICHHOCTH




40

41

[TpakTuueckas padota Ne 3 o Teme
"TTomydeHnue u coOupaHue KUCIopoa,
U3y4YEeHUE ero CBOUCTB"

KpyroBopot kucinopona B mpupojie

42

TemnoBoit 3 PekT XuMUIEeCKON peakIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

43

44

45

46

TommBo. Mcnions3oBanue yris 1 MeTaHa
B KaueCTBE TOILJIMBA. 3arpsi3HEHUE
BO3]IyXa.

Borurcnenus o ypaBHEHUSAM XUMHYECKON
pPEeaKIMK: KOJIMYECTBA BEIIECTBa, 00bEMa,
MacChI 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, MaCCe PEareHTOB Uin
MIPOJIYKTOB PEAKIIUU

KonTponbnas padota Ne 2 o reme
«Bo3ayx. Kucnopoa. Oxcuibi»

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

47

48

49

CriocoObI moy4eHus BOAOPOIa B
1ab0paTOPUU U TPOMBIIIIIICHHOCTH.
Hcnons3oBanmne BOIOPO/Ia B KAUECTBE
TOTLTNBA.

[TpakTiaeckast pabota Ne 4 o Teme
"I[Tonyuenue u cobupanue BOAOpOaa,
W3y4YEHHUE €ro CBOMCTB"

[TonsTue o xucnorax u consix. Cocran
KHUCJIOT U COJIEH




50

51

Brruncnenust 00b€ma, KoIn4ecTBa
BEIECTBA Ta3a [10 H3BECTHOMY €TI0
KOJINYECTBY BEUIECTBA MM 00BbEMY

Brruncnenust 006EMOB ra3oB 1o
YPaBHEHUIO XUMUYECKOU PeaKIu

52

Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAacCChI 110 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, MacCe peareHToB WIH
MIPOJIYKTOB PEaKLUU

53

dusnueckue cBoiictsa Boabl. Boja B
pupoAe. AHAIN3 U CUHTE3 — METObI
W3Y4YEHUsl COCTaBa BOJbI

54
55

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

56

PactBopsl. PacTBOpHMOCTE BelecTB B
BOJZIE

HacelieHHble 1 HEHACBIICHHBIE,
KOHIIEHTPUPOBaHHbBIE U pa30aBIeHHbIE
pacTBOpLI

57

CrniocoObl BbIpayKE€HUS! KOHIIEHTPALUU
pacTBOpOB: MaccoBast OIS
PacTBOPEHHOTO BEWIECTBA, MOJISIPHAS
KOHIICHTpAIUs

58

[TpakTrueckast padota Ne 5 o teme
"[IpuroroBineHue pacTBOPOB ¢
ONpeeNEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA.




[TpuroroBneHue pacTBOPOB €
OIpPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOrO BelecTBa"

Bbruucnenus ¢ ucrnonb30BaHUEM MOHITUSA
«MaccoBas J0JIs BEIIECTBA B paCTBOPE» W

> «MOJISIpHAsi KOHLIEHTPALKs PaCTBOPEHHOTO
BEIIECTBA»
Ponb pacTBOpOB B IPUPOAE U KU3HU
yesoBeka. KpyroBopot BoibI B Ipupo/ie.

60 3arpsi3HeHUE PUPOIHBIX BoA. OXpaHa u
ouncTka npupoaHbix Bo. IIpodeccusi:
XHMHK- IK0JIOT
Brprunciienus ¢ KCnoJIb30BaHUEM

61 rpauKOB paCTBOPUMOCTH IS PACUETOB
pacTBOPUMOCTH BEIIECTB

62 O06o01IeHre u cucTeMaTu3alus 3HaHu|

63 Konrtponbnas pabora Ne 3 o Teme
«Bonopona. Boga. PactBopsl. OcHOBaHUsI»

64 Oxkcuppl: cocTas, KiaccupuKanus,
TPUBHUAJIbHBIE HA3BAHUS

65 ITonyuyenne u XuMHUECKHE CBOMCTBA
OKCHJIOB

66 [TonsaTue o ruaAPOKCHUIAX — OCHOBAHMSIX U
KHCIIOPOJICOAEPKAIINX KHUCIOTaX

67 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOT

68 [Tonyuenune kucnor

69 Krnaccudukanus ocHOBaHUH




70

71

[L&moun, UX CBOMCTBA U CITIOCOOBI
MOJTY4eHUS

HepaCTBOpI/IMBIC OCHOBaHMH:, UX CBOMCTBaA
M CIIOCOOBI IMOJIYYCHHA

72

[onsarue 06 aM(pOTEpPHBIX THAPOKCUIAX:
XUMHUYECKHE CBOMCTBA U MOJTyYCHHE.
[IpuMeHeHne Ba)KHEUIINX OCHOBAHUI

73

74

Counu: coctaB, kiaccuukanus,
TpUBHAJIbHBIC HA3BAHUS

dusnueckue U XMMUYECKHE CBOMCTBA
couieid. [lonyuenue coineit

75

I'enernueckas cBsI3bp MEXKY KJIacCaMu
HEOPraHUYECKUX COECIUHEHUI

76

77

78

[TpakTuueckast pabota Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHIX
COCTUHEHUIN)

Brrunciienus o ypaBHEHUSAM XUMUYECKOU
pEaKIuu: KOJINYEeCTBa BEIIECTBa, 00bEMa,
MAacCCBhI 110 U3BECTHOMY KOJIMYCCTBY
BellecTBa, 00bEMY, Macce peareHToB WIH
MMPOAYKTOB pCaKINH

Brrunciienuss Maccel NpOyKTa peakuu
10 U3BECTHOM Macce OJIHOTO M3 UCXOIHBIX
BEILIECTB, B3SATOIO B BUJIE PACTBOPA,
COJIEpPIKAIIIETO ONPEAEIEHHYI0 MAaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA




79

80

81

Kontponbnas padora Ne 4 o teme
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHEHUI»

[IepBble NOMBITKY KJIACCH(PUKALIUU
XUMHYECKHX 3JIEMEHTOB

[TonsiTre o rpymnmnax cXoIHBIX JIEMEHTOB
DJeMeHTHI, KOTOphIe 00pa3yIoT
amM(bOTepHbIE OKCUBI U THIPOKCU/IBI

82

[lepuoauueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa.
KopoTtkonepunoanast v JJIMHHOIIEPUOIHAS
dopmel [Teprogudeckoii CUCTEMBI
XUMH4eCcKuX 3neMeHToB .M. Menneneesa

83
84

[Iepuoas! u rpynmnsl

OCHOBHBIE CBCIACHUSA O CTPOCHUHU aTOMOB

85

CocraB aTOMHBIX s11€p
M30TomBI Kak pa3HOBUIHOCTH aTOMOB
XUMHYECKOT0 DIIEMEHTA

86

87

DeKTPOHBI. DIIEKTPOHHAs OpOUTAIb

OHepreTudyeckue ypoBHU U IIOyPOBHU
aroma; S-, p-, d-opourtanu. DIeKTPOHHbIE
KOH(UTYpaluu U 3JIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB

88

CtpoeHue JIeKTPOHHBIX 00010YeK aTOMOB
nepBbIX 20 XUMHYECKHUX JIEMEHTOB
ITepnonnueckon cucrems! JI.1.
Menpeneesa




3aKOHOM€pHOCTI/I HU3MCEHCHUA

89 CBOMCTB COSTMHCHUN XUMHYECKUX
AJIEMEHTOB B MEPUOJIaX U TPYIIIax
XapakTepucTUKa XUMUYECKOTO JIEMEHTA

90 1o ero noJyiokeHuto B [lepuoamaeckoit
cucteme JI.11. Menneneena

o1 DIEKTPOOTPUIATEIIBHOCTh XUMUYECKUX
JJIEMEHTOB
KoBaneHTHast mossipHas CBA3b.

92 DJEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI
BCIIICCTB

93 KoBasieHTHast HeMOJIsIpHAs CBS3b

94 Honnas cBs3b

95 Kpucranmmaeckue u amopdHbIe BemecTBa
THITBI KPUCTAJUIMYCCKHUX PEIIETOK U UX
XapaKTEPUCTHKU

96 [TprunHB MHOTOOOpA3Usl BEIIECTB,
3aBUCHUMOCTh CBOMCTB BEIIECTB OT COCTaBa
U CTPOCHHUS

97 CreneHb OKUCIEHUS
OKHCITUTEIIEHO-BOCCTAaHOBUTEIHLHBIC

98 peaknuu. XUMUYIECKHE dJICMEHTHI —
OKHUCJIUTEIN U BOCCTAHOBUTEITH
CocraBiieHre ypaBHEHUH OKHCIUTENBHO-

99 BOCCTAaHOBUTEIIBHBIX PEAKIHI, METO/T

3JIEKTPOHHOTO OanaHca




Brruncnenus mo ypaBHEHUSIM XUMUYECKOM
peaKIiu: KOJIUYecTBa BEIIECTBa, 00bEMA,
MAacCChI TI0 U3BECTHOMY KOJIMYECTBY

100 BEIeCTBa, 00BEMY, Macce peareHTOB WK
MPOYKTOB PEAKIUU.

Brruucnenus npocteiieid MoJeKyJISpHOM
(dbopMyIibl BEllIeCTBA MO U3BECTHBIM
MacCCOBBIM JIOJISIM 3JIEMEHTOB

101 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1
Kontponbnas paborta Ne 5 o reme
«Ctpoenue aroma. XUMHUYECKas CBA3bY

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102




9 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Crpoenue atomoB. [TociienoBaTensHOCTh
3aIlOJTHEHUS JIEKTPOHHBIX OpOUTaIen
aTOMOB MaJIbIX U OOJIBIINX ITEPHOIOB

CrereHb OKUCICHUS B BAJICHTHOCTh

Buapl xumudeckoii cBSI3H

OOMEHHBIN ¥ TOHOPHO-aKIIETTOPHBIH
MEXaHH3M 00pa30BaHUs KOBAJICHTHOU
CBA3U. MeXMOeKyIsIpHbIE
B3aNMOICHCTBUSI

THUIBI KPUCTAIUITMYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHUS
KPUCTAJUTMYECKUX PEHIETOK
3aBUCHMOCTE CBOMCTB BEILIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUIA
XUMHYECKOH CBSI3H

KJ'IaCCI/I(I)I/IKaI_II/IH XUMHUYCCKUX peaKHI/Iﬁ
110 PA3JIMYHBIM IIPpHU3HAKAM

OHepreTuka XUMUYECKUX PEaKLNU.

TernnoBoii 3¢ (HeKT XUMUYECKON peaKIni.

3akoH ['ecca u ero CJICOCTBUA

Brruucnenust mo TepMOXUMUIECKOMY
YpaBHEHUIO PEAKIUH: TETIOBOTO




s dexTa XuMUIECKOIN peaKIuu 1o
KOJINYECTBY BELIECTBA, MACCE HITH
00BEMY TTpOpearupoBaBIIETO WITH

00pa30BaBIIETOCS BEIIECTBA

[ToHsiTHE O CKOPOCTH XMMUUYECKOI
peakuuu. 3aKOoH JAEHUCTBYIOIIMX Macc

Oueprus aktuauu. [lonstue o
kataymze. DepmenTol. UTHrHOUTOPBI.
@DakTOpHI, BIUSIOUINE HA CKOPOCTh
XUMHYECKON peakinu

10

ITonsATHE O XUMHYIECKOM paBHOBECHUU,
npunuun Jle Hlarense

11

@akTOpBI, BIUSAIOIKE HA COCTOSTHUE
XUMHYECKOTO PaBHOBECHS.
[Iporuo3upoBanne BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX IIPEBPAILCHAN
B Pa3JIMYHBIX YCIOBUAX

12

13

14

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
pCaKknuu. BaxabIe OKUCIUTEN U
BOoccTaHOBUTENM. [lepmanranar kanus

CBoiicTBa IPOCTHIX BEIIECTB —
METAJIJI0B U HEMETAJIOB, KUCIOT U COJIEH
— B CBETE MPEJICTABICHUI 00
OKHCJINTEIHFHO-BOCCTAHOBUTEIHHBIX
peakuusax

ITpakTuyeckas pabora Ne 1. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME




«OKHCIUTENBHO-BOCCTAHOBUTEIIHHBIE
peaKIum»

Kontponbnas padorta Ne 1 o teme

15 «OCHOBHBIEC 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUECKUX PEaKIIUii»

16 PactBopenue kak GpU3nKO-XUMUIECKUI
rporecc
DNEKTPOIUTHI U HEINEKTPOIIUTHI.

17 Teopus 21EKTPOIIUTUYECKON
JUCCOITNAITUT

18 Honnoe npousBeieHUE BOJIBI.
Bogopoauslii mokasareib

19 DNEeKTPONMTHYECKAs TUCCOLUALIMS
KHUCJIOT, OCHOBAHHUM U COJIEH

20 Peakuuu nonsoro ooMeHa
CBOMCTBA KHCIOT, OCHOBAaHUH H COJICH B

21 CBETe MpecTaBIeHu 00
ANEKTPOIUTUYECKON TUCCOLIUAIIUU

22 KadecTBeHHBIE peakiiy HAa HOHBI
ITpakTruyeckas padora Ne 2. Pemenue

23 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«INEKTPOTUTUYECKAS TUCCOIUAITHS

24 IM'uaponus coneit

25 Wonnblie ypaBHEHUS THAPOIN3A COICH
ITpakTruyeckas pabora Ne 3. Pemenue

26 IKCIIEPUMEHTANBHBIX 3324 110 TeMe

«I'unponus conen»




27

Brrancinenuns mMaccel IMpOoaAYKTa p€aKunuu

0 U3BECTHOM Macce OJHOI0 U3
HCXOAHBIX BCIICCTB, B3ATOI'O B BUJIC

pacTBOpa, coiepKaIIero OnpeaeIEHHYIO

KOHUEHTPALHIO PACTBOPEHHOTO
BelIeCTBa

28

29

Konrtponsnas padora Ne 2 o teme
«DNEKTPOIIMTHYECKAS TUCCOLIUALTHSL.
XUMHUECKUE PEAKIH B PACTBOPAX)»

O6ma;1 XApaKTCPHUCTHKA HEMCETAJLJIOB

30

OO01mas xapakTepuCcTHKa raJIOTCHOB
XUMHUYECKHE CBOWCTBA I'aJIOr€HOB.

31

32

33

34

XHUMUYECKUE CBOKCTBA XJIOPA.
XnopoBoaopoa. ComsiHas KUCIOTa

ITpakTuyeckas padora Ne 4 o Teme
"IlosrydeHne COIsTHOM KUCIIOTHI,
n3y4yeHue e€ cBoucTB"

[ToHsTHE O KUCIOPOACOAEPKALIUX
KHUCJIOTaX XJI0pa U UX COJISX.
Baxwnerime coeMHEHUs XI0pa U UX
HAaXO0XJEHUE B IPUPOJIE
Brrunciienus mo ypaBHEHHUSIM

XUMHUYCCKUX peaKuHﬁ, €CJIM OOUH HUX
pCarcHTOB 1aH B M30BITKE

35

OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-

TPYIIIIBI




36

37

38

CtpoeHue u CBOMCTBA ITPOCTOTO
BELIECTBA CEPbl. AJJIOTPOIIHbIE
MOJU(DUKAIIIH CEPBI

CepoBoaopoj, cTpoeHue, hu3ndecKue u
XUMHYECKUE cBOMCTBA. OKCUABI CEpPhI

CepHucrast KHCIIOTa B €€ COJIH.
CepHas KucioTa 1 ee CoJiu

39

40

41

42

[IpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTHI.

HaxoxxneHue cepbl 1 €€ COSTMHCHUN B
npHUpoJIe. XUMHUECKOE 3arpsi3HEHUE
OKpY’KaroIIen Cpeibl COeIMHECHUSIMU
CephI

Brruunciienus: Macchl IPOAYKTa PEaKIUK
0 U3BECTHON MaccoBOi (00BbEMHOIN)
none (%) ero BbIxo/a OT TEOPETUUECKH
BO3MOYKHOTO

Brruncnenus maccoBoil (00bEMHOIN)
nomu (%) BbIXOJa MPOAYKTA PEaKIHH 110
M3BECTHOM Macce (00BEMY) HCXOTHOTO
BEILIECTBA M MPOIYKTA PEaKIHH

43

OO6mrast xapakTepucTrka 3J1eMeHTOB VA -
TPYTIIIBI

44

A30T, pacipocTpaHeHuE B IPUPOJIE,
¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA




AMMHaK, ero Gu3n4ecKkue 1 XUMHIECKUE

45 .
cBoiicTBa. Coau aMMOHUS
[IpakTrueckas padota Ne 5 mo reme
46 "[TonyueHne aMMuaka, H3y4eHHE €To
CBOMCTB"
47 Oxcuet azota (1, 11, 11, 1V, V)
48 A3oTucTas KucioTa. A30THasi KUCIOTa
49 [IpoMbIieHHOE TOTyYeHUE a30THOM
KHCIIOTHI
Hutpatel u HUTpUTEL. XUMHYECKOE
50 3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCAMHEHUSIMH a30Ta
51 docdop, ammoTporHbIe MOIU(PUKAIUN
dbocdopa
Oxcunst pocdopa (I, V) u pochopras
52 kucnota. [TonsiTue 0 MUHEpaJIBHBIX
yIOOpEHUSIX.
53 Yraepon, ero aJuIoOTpOIHbIE
Moau(UKAIKY U CBOMCTBA
Oxcunpl yraepona, ux pusmueckue u
54 XUMHAYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriaepona (1V)
[TpakTryeckue pabotsl Ne 6 o Teme
55 "[lonyuenue okcuaa yraepoaa (IV) u
M3y4eHHUe ero CBOMUCTB"
56 VYronbHast KUCHOTA U €€ CONn




57

58

[lepBoHayanbHbIE TOHATHUS 00
OpraHUYEeCKUX BELIECTBAX KaK O
COEMHEHUSX YIIIepoia

[IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB
U UX POJIb B OBITY U MPOMBILIUIEHHOCTH

59

ITousTHe 0 OUOJIOTUYECKH BaXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKUPaX,
OelKax M yrieBojax

60

61

62

Kpemnnid, ero ¢puznyeckue u
XUMHUYECKHE CBOKCTBA

Oxcun kpemuus (1V), kpemuuenas
KHCJIOTA, CHIIUKATHI

bop. bopHas kuciora

63

64

65

66

[IpakTuueckas pabora No7. Pemienue
SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHeimme HeMeTaJTbl U UX
COEIUHEHHUS»

Brruncnenus maccol (00b€Ma; H.Y.)
MPOJIYKTa Peakluy 1o JaHHOW Macce
(00BbEMY) HCXOJTHOTO BEILIECTBA,
COJIepIKaIIero ONpeaeIEHHYI0 MaCCOBYIO
JIOJTEO TIPUMECEHN

KonTponbnas padota Ne 3 o teme

«Baxaeuie HeMeTaIIbl U UX
COEIMHEHUS

061112151 XApaKTCPUCTHKA XUMHUYCCKUX
9JICMCHTOB — MCTAJIJIOB Ha OCHOBaHHH




nx nonoxenus B I[ICXD JI.1.

Meneneena
67 Meramibl A- u b-rpynn 1
Merandeckast CBSI3b U METAJTHUECKAst
68 KpUCTAJUIMYECKas PEIIETKA. 1
3aBUCUMOCTh (PU3UUECKUX CBOMCTB
METAJUIOB OT CTPOEHHSI KPUCTAIUIOB
69 OOue XMMUYeCKHe CBOWCTBA METAIIJIOB 1
70 OO6u1re crnocoObl MOTyYeHHsI METaJLIOB, 1
Metasutyprus. CriiaBsl
DNEKTPOJIN3 PACIIaBOB U PACTBOPOB
71 COJIel KaK OJIMH M3 CIIOCOOOB MOITy4IEHUS 1
METaJIOB
Beruuciienus no ypaBHeHUsIM
72 3JIEKTPOJIN3a PaCIlJIaBOB U PACTBOPOB 1
BEIIECTB
73 [TonsTHE O KOPPO3UH METATIIOB 1
74 PaznuuHble TUITBI BBIYMCIIEHUH 110 1
YPaBHEHHMSM XMMUYECKUX peaKIii 1
75 Mertannsl A-rpyni. Hlenounsie MmeTamist 1
76 Haxoxxnenue B mpupone. CoiicTBa 1
IEJIOYHBIX METAJIIOB
77 Oxcupl U TUIPOKCHIBI HATPHS U Kalust
78 [IlenouyHo3eMenbHBIE METAIIIBI
Baxnenmme coemMHEHNS KBNS,
79 CBOMCTBA, NpuMeHeHne. JKECTKOCTh BOBI 1

U CHIOCOOBI €€ yCTpaHEHUs




[IpakTrueckas padota Ne 8 o Teme

80 "XEcTKoCTh BOIBLI U METOBI €8
ycTpaHeHus"

81 AnroMuHu

82 AMpoTepHBIE CBOIICTBAa OKCHJIA U
TUJIPOKCHU/IA AITFOMUHUS

83 OO6m1ast xapakTeprucTUKa METaJIIOB b-
rpymi (ToOOYHBIX MOATPYIIIT)

84 [lepBoHayanbHbBIE IPEACTABICHUS O
KOMIUIEKCHBIX COSAMHEHUSAX
Menb u cepebpo. [Ipencrasienus 06

85 aMMHAauYHbIX KOMIUIEKcax cepedpa u
Meau

86 [uuk

87 AmdoTepHbIe CBOWCTBA OKCHA U
THIPOKCH/Ia IUHKA

88 XKeneso

89 Oxcuppl, ruapokcu bl 1 conu xenesa (11)
u xene3a (1)

90 UyryH u cTanp — CIIJIaBhI JKeJe3a.
IIpodgeccus: cranesap
ITpakTuyeckas padora Ne 9. Pemenue

o1 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«BaxHeumme MeTaiibl U uX
COEIMHEHUS»

92 PaznuyHble TUTIBI BBIYUCIEHUN 110

YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ




93

94

95

Kontponbnas padota Ne 4 o teme
«BaxHeumme MeTaibl U uX 1
COCJIMHECHHU S

besomnacHoe ncnonb30BaHue BELIECTB U
XUMUYECKUX PEaKIUi B OBITY. XUMHUS U 1
310poBbe. [[pUHUUIIBI «3ETEHON XUMUN»

XHUMHUYECKOE 3arps3HEHUE OKPYXkKarolen
cpelbl. DKOJIOTHYECKHE MPOOIeMBbl,
CBSI3aHHBIC C COCAMHEHUSIMHU YTIIEPO/Ia,
a30Ta, Cepbl, TKENBIX METAIUIOB. Poib
XUMHHU B pCHICHUHN 3KOJIOTHYCCKHUX
npoOiiem. Ipodeccus: r3xoJior

96

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHYECKHX
3JIEMEHTOB B CBETE TEOPUU CTPOCHUSA
aToma

97

98

99

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHYECKHUX 3JIEMEHTOB U UX 1
COCIMHEHHH B MIEpUOaX U TPYIIIax

CrtpoeHue BeniecTBa B TBEPAOM, KUJIKOM

1 Ta3000pa3HOM COCTOSIHUU. BuIbI 1
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUeCKUX peakini
0 Pa3TUYHBIM MPU3HAKAM




100

101

XUMHUYECKUE PeaKkIMM B pacTBOpaXx.
I'mpponus conent

CBoiicTBa KMCIIOT, OCHOBAaHHH M COJICH B
CBETE MPEICTaBICHUI 00 1
AIEKTPOJUTUYECKON JUCCOIHAITTT

102

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

peakmuu. Dnekrponus. [IpakTuueckas

paborta Ne 10. Permenue 1
IKCIEPUMEHTAIBHBIX 337124 110 TEME
«XUMHUYECKUE PEaKIIUN»

OBILIEE KOJIMYECTBO YACOB I10

102

[TPOT'PAMME

10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTara
1 ITo teme: «llepBoHaUanbHbIE XUMUYECKHE TTOHATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHUN: aTOM, MOJIEKYJa,
XUMHUYECKHH 3JI€MEHT, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMEChH
(omHOpOIHAS ¥ HEOAHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIsSIpHAsi Macca, KOJIMWYECTBO BEIIeCTBa, MOJb, MOJISIpHAs Macca,
11 MaccoBas 10Jis XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
XUMHUYECKash peakius, KIACCU(PUKAIMS PEaKIUi: PEaKIuu COCTUHCHUS,
peaKIu pa3ioKEeHUsI, PEaKIMU 3aMelIeHUs, peakuuu OOMEHa, dK30- U
SHJIOTECPMHUYECKUE PEAKIMK, TEIUIOBOH J3(PQeKT peakmuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX TIOHATHH H
' MPUMEHSITH 9TH IOHSATHUS TIPY OIIMCAHUU BEIIECTB U UX MPEBPAIICHUN
13 UCIIONIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY [JJSl COCTaBJI€HUS (HOpMYyIl
' BEIIECTB U YPaBHEHUN XUMHUUYECKUX peaKni
14 PacKpBIBaTh CMBICT 3aKOHOB COXPAHECHHS MAacChl BEIIECTB, TIOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPE/ICIIATh BAJICHTHOCTh AaTOMOB 3JICMCHTOB B OMHAPHBIX COCTUHEHUSX
16 KIACCU(UIIMPOBATh XUMHUYECKHE peakiuu (110 YUCIYy U COCTaBy
' YYaCTBYIOIINX B PEAKIUH BEIIECTB, 10 TETIOBOMY dPEKTY)
1.7 BBIYHCIISATH OTHOCHTEIHHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MacChl BEIIECTB
18 BBIUMCIISATH MAacCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa Mo ¢dopMmyle
' COEIMHEHHS,
1.9 BBIYHCIIITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 NPUMEHSTh ECTECTBEHHOHAyYHbIe METOJbl MO3HAHUS — HaOIOJeHHeE,
' U3MEpEeHHe, MOJIETMPOBAaHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)
2 [To Teme: «BaxHeiinme npeacTaBUTEN HEOPTAHUIECKUX BEIIIECTBY
21 PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX ITOHSATHI: OKCH, KHCIIOTa,
' OCHOBAHHE, COJIb
99 OTpeeNATh MPUHAAICKHOCTh BEUIECTB K OIpeNeIEHHOMY KJaccy
' COoeIMHEHHH 1Mo GpopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIeCTBA




2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPKIasi ONMKMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAaHHUs XMMHYECKUX IIPEBPAILlCHU B
Pa3INYHBIX YCIOBUIX

2.6

2.7

ClleZIoBaTh ~ MpaBHJaM  TOJb30BAHUS  XUMHYECKOW  MMOCYIOH U
1ab0paTOpHEIM 00OPYJIOBaHWEM, a TakKe NpaBHIaM OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUU C WMHCTPYKIHUSMH TIO BBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB [0 TMOJNyYEHUIO H COOMPAHUIO
ra3oo0pa3HbIX BEHIeCTB (BOAOPOJAa U KHCIOpPOJa), MPUTOTOBICHHIO
pPacTBOPOB C OIPEICIIEHHOW MAacCOBOM JIOJIEH PacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh " NPOBOJUTh  XUMHUYECKHUE AKCIIEPUMEHTBHIIIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C TIOMOIIbI0 HHIUKATOPOB
(makmyc, penondranenH, METUIIOPAHX U APYTUe)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKkIuu

3.1

3.2

[To Teme: «llepuonuueckuit 3akoH u Ilepumonuyeckas cucrema
xumuyeckux anemeHToB J[. . MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIE pCakuuun»

paCKpbIBaThb CMBICII OCHOBHBIX XHMHYCCKUX TTOHATHH: AOApO  aToMma,
BHGKTpOHHHﬁ cJIon aToMa, aTOMHast Op6I/ITaJ'IB, paanyc aToMa, XUMHYCCKasa
CBA3b, noJrsipHasd u HCIOJIsIpHaA KOBaAJICHTHAaA CBA3b,
SJICKTPOOTPULATCIIBHOCTh, WOHHAA CBA3b, MOH, KaATUOH, aHUOH, CTCIICHb
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONHKCBHIBaTh W XapakTepu3oBarh TabmmuHylo (opmy Ileproamueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3iHuaTh TIIOHSITHS «TJIaBHAs
noarpynna (Arpymnmna)» u «modounas noarpynna (brpynma)y, «vmansie» u
«OOJIBIIINE)» NEPUOJIBI

3.4

packpeiBaTh cmbici [lepuonnueckoro 3akona J[.M. Mengeneesa:
ACMOHCTpHUPOBATHL MNOHHUMAHUEC nepnonnqecxoﬁ 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHHUS B HCpHOHHHGCKOﬁ CHUCTEMCEC

3.5

COOTHOCHUTbH 0003HaUYeHUs1, KOTOpble UMeroTces B Tabuue «llepuoanueckas
cucrema xuMuueckux osnemeHtoB J[.MI. MeHaeneeBay € 4YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, oOllee 4YHCIO JJIEKTPOHOBH paclpelesieHHe UuX I0
3JIEKTPOHHBIM CJIOSIM)

3.6

3.7

OMnpeaACIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX

OnpeacCiIsiTb BUJ XUMHUYECKOH CBS3U (KOBaJ'IeHTHaSI n I/IOHHa}I)B
HCOPTaHUYCCKUX COCIUHCHUAX




9 KITIACC

Kox
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

IIo Teme: «BCH_ICCTBO U XUMHUYCCKas pCaKLuA»

pacKpbpIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TIIOHATHUI: pacTBOD,
JJIEKTPOJIUTHI,  HEJJIEKTPOJUTHI, JJIEKTPOIUTUYECKAss  JuUccoLManus,
peakuMu HWOHHOTO OOMEHa, Karajau3aTop, XHMHYECKOE pPaBHOBECHE,
oOpaTuMble U HEOOPATUMBIE PEAKIINH, OKUCITUTEILHOBOCCTAHOBUTEIHHBIC
peaKIuyu, OKUCIMUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHUE,
ajorponusi, aM(QOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAs, NOHHAS,
METaJlJIN4ecKasi), KpHUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh
XUMUYECKON peaKuu

1.2

13

14

HWIUIIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUHA U
IMPUMCHATDH 3TU MMOHATHA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTABJIATh YPABHEHUS JJICKTPOJUTHUYCCKOW JIUCCOLMUAIMHM  KHUCIIOT,
IeJI0YeH U COJICH, IMOJIHBIC U COKPALIEHHBIC YPAaBHEHHSI PEAKIIMA HOHHOTO
oOmeHa

PacKpbeiBaTb CYHMIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkiuu

IIo Temam: «Hemerannbpl M HX COEOMHEHUS» H «MeTapl M HX
COCOUHCHUA

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUISCKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEUIECTB, MOATBEPKJas OIMHCAHUE
npuMepamMu MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMHM COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJISITb YPaBHCHUA peaKHI/Ifl, MOATBCPKAAIOMIUX CYHICCTBOBAHUEC
T€HETUYECKOM CBSA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XWMHYECKHUX IMPEBPAICHUN B Pa3IMYHBIX
YCIIOBHSIX

CleoBaTh  MpaBWJIaM  I[OJIb30BAHUS  XHUMHYECKOM  MOCynol U
1abopaToOpHBEIM 00OpYJOBaHWEM, a TakKe NpaBHIaM OOpalieHus ¢
BCIIECTBAMH B COOTBECTCTBHMHM C HHCTPYKOUAMH II0 BBIIIOJIHCHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB II0 IIOJYYCHHUIO U CO6I/IpaHI/IIO
ra3z000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJIUTH  pEaKklMM, TMOATBEp)KIAIOIIME  KAueCTBEHHBI  cOCTaB
Pa3IMYHBIX BELIECTB: PACclO3HABATh OIBITHBIM IyTEM XJIOPUA-, OPOMHM]I,
nonuj, kapOonar, gocdar, cuukar, cyibdar, rTHAPOKCUANOHBI, KATHOHBI




AMMOHU, HOHBI H3YUYCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHUC B BOAHBLIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB

3 [To Teme: «Xumus 1 OKpyXkaroas cpeaa»
31 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnoHsTui: [IJIK Bemecrtna;
' KOppO3HUs METAJIIOB
MPUMEHSATh OCHOBHBIE OTEPALIMH MBICIUTEIBHON ACATEIHLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0O00O0IIeHHEe, CHCTEeMATH3alluI0, BBISBICHHE
3. MPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHHsS] CBOMCTB BEIIECTB U

XUMHYECKHX pPEaKIMH; EeCTECTBCHHOHAYYHbIC METOJbl TO3HAHUS —
HaOJr0/ICHUE, U3MEPEHUE, MOJICIHPOBAHUE, YKCIEPUMEHT (peasbHBbId U
MBICJICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon
1

[IpoBepsieMblii 3JIeMEHT COePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

1.2

[Ipenmer xumuu. Posib XMMUM B KU3HU YeJIOBEKA. XMMHS B cUCTeMe HayK. Tena u
BelecTBa. Ou3nuecKkrue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

ITousstne o Meronax mo3HaHus B xuMmuu. Uucteie BemiectBa U cmecu. CriocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIeMEHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTblie u coXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

1.5

1.6

XumMuueckas Q)opMlea. BaneHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenpHas aromHas Macca. OTHOCHTEIIbHAS
MOJICKYJIIpHAas Macca. MaccoBas 011 XHMHYSCKOr0o 3JIEMCHTA B COCUHCHUU

KomuuecTBo BemecTBa. Moabs. Mossipaas Macca. B3anMoCBsI3b KOJIMUECTBA, MacChl
U 4YKcia CTPYKTYPHBIX €IMHHMII BemiecTBa. Pacy€rbl mo ¢opmynaM XHMHYECKUX
COCTUHEHUN

Ou3nyeckue U XUMHUYECKHE SBICHHsI. XUMHUECKas peakuus U e€ Mpu3Haku. 3aKOH
COXpPaHEHHUS MacChl BeEIIeCTB. XHMHUYeCKue ypaBHeHus. Kiaccudukanus
XUMHUYECKHUX PEaKIHii (COeTUHEHMS, Pa3TI0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYIOH, C MpaBUIIaMHU
paboTHI B 1a0OpaTOpPUU U MPpUEMaMH 00paIlleHus ¢ J1abopaTOPHBIM 000PYIOBaHHUEM,
U3yueHHe M ONMHUCaHHEe (PU3NYECKHX CBOWCTB 00pa3ll0B HEOPTaHUYECKUX BEIIECTB,
HaOmoneHne gusnveckux (IJIaBICHUE BOCKA, TasHHUE JIbJla, PaCTUpaHHE caxapa B
CTYNIKe, KUINEHHWE U KOHICHCAlUS BOJbI) M XHMMHYECKUX (TOpPEHHE CBeEYH,
MPOKaJIMBaHWE METHOW MPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCIOTON) SIBICHHUIA,
HaOJIlOJIECHUEe W ONKCaHWE TMPU3HAKOB MPOTEKaHUS XUMHYECKHX peakuui
(pa3noxeHue caxapa, B3aUMOJECUCTBHE CEPHOM KHUCIOTHI C XJIOpUIIOM Oapus,
pasznoxxenue runppokcunaa meau(ll) mpu HarpeBaHuWM, B3aUMOJACHCTBHUE jKelie3a C
pactBopom cosiu Meau(ll), uzydenne criocoboB pazaeneHusi cmeceil (¢ MOMOIIBIO
MarHura, (QWIbTpOBaHMWE, BBIIAPUBAHUE, AUCTWUIALNSA, Xpomarorpadus),
MIPOBE/ICHUE OYUCTKH TMOBAPEHHOW COJM, HAOMIOJACHHWE U OMNHMCAaHUE PE3YJIbTATOB
IIPOBEJICHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE
MoJelel MOJIeKyI (IIapOCTePHKHEBBIX )

2.1

Baxxueiimne npeacraBuTeIM HEOPraHUIECKUX BEIECTB

Bo3zayx — cmech ra3os. CocraB Bo3ayxa. Kucinopon — 31eMeHT 1 IPOCTOE BEMIECTBO.
Haxoxnaenue kucnopoza B npupoe, Gu3nyeckue 1 XuMU4YecKre CBOMCTBa (peakuuu
ropenust). Okcunbl. [Ipumenenne kucnopona. CrnocoObl MOMY4YEHUsT KUCIOPOJa B




nabopaTopuu U mpombinuieHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H —
AJUIOTPONHAA MOIUPHUKALMS KUCIOPOAA

2.2

2.3

2.4

TernoBoit A3PPeKT XUMUIECKOH peakunun, TEPMOXUMHUECKUE ypaBHEHHUS, SK30- H
SHAOTEPMHUUYECKHE DPEAKIMHU. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHHE BO3/1yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — anemeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoja B HPHPOJE,
(hU3UYECKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TTOTydeHHUsI. KHCIIOThI
H COJIH

Mounsipabiii 00bEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoJbl. Bona kak pactsopurens. PactBopel. Haceimennsie u
HEHACBIICHHBIE PAacTBOpbl. PacTBOpUMOCTBH BemecTs B Bojxe. MaccoBas 10
BELIECTBA B pacTBOpe. XMMHUUECKHE CBOMCTBA BOJIbl. OcHOBaHUS. Poib pacTBOpoB B
IIPUPOE M B JKU3HMU YesnoBeka. KpyroBopoT BOIbl B INpUPOAE. 3arps3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOL

2.6

Krnaccudukanus Heopranuveckunx coequaeHnii. Okcusl. Kitaccuukanmsi OKCHIOB:
cosieoOpa3zyromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpPHBIE) M HECOoIeo0pa3yromue.
Homenxmarypa okcunoB. ®Pu3ndeckne M XUMUYECKHE CBOWMCTBA OKCHJIOB.
IlonydyeHnne okcunos

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss oCHOBaHMIA: MIETOYN U HEPACTBOPUMBIC OCHOBaHUSI.
Homenkmarypa ocHoBaHui. ®PU3MYECKHME UM XUMHUUYECKHME CBOMCTBA OCHOBAHHUIA.
[Tonydyenue ocHOBaHMI

Kucnorel. Knaccudukamus kucnor. Homenknatypa kuciaor. Dusznyeckue u
XUMHUYEeCKHe cBOMcTBa KuCHOT. Psg axktuBHoctu MetayuioB H.H. bekerosa.
[Tonyuyenue kucimor

Comu. Howmenknarypa coneil. ®dusnyeckue M XMMHYECKHE CBOICTBA COJIEH.
ITonyyenue conen

2.10

2.11

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUECKUI KCIIEPUMEHT: Ka4yeCTBEHHOE OIpeJIeIEHUE COAECP KaHUsI KUCIOpo/ia B
BO3/yXe, [0Jly4yeHHe, coOMpaHue, paco3HaBaHUe U W3ydYeHUE CBOWCTB KHCIOPOAA,
Ha0JII0/IeHNE B3aUMO/IEHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHUS U
MpeKpalleHus ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U OIICAaHHE
UX CBOMCTB, ITOJIy4€HUE, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB BOJOpO/Ia
(ropenue), B3aumojeiictBue Bogopoma ¢ okcuaom wMemu(ll)  (Bo3MmoxkHO
UCIOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOIIOeHNE 00pa3I0B BEIECTB KOJINYECTBOM
1 ™Momb, wucciaenoBaHHE OCOOEHHOCTEH pAacTBOPEHHUS BELIECTB C PA3IUYHOM
PacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C ONpPENEIEHHOM MaccOBOM J0Jei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOJABI C MeTaulaMU (HaTpUeM H
KaJiblIieM ) (BO3MOYKHO HCII0JIb30BaHKE BUAEOMATEpUAIOB), ONIpeieNIEHUE PACTBOPOB
KHCIIOT U IIeJo4Yell ¢ TIOMOIIbI0 WMHIUKATOPOB, HCCIeI0BaHUE 00pa3lioB
HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB, HAONIOJEHUE U3MEHEHUsI OKPACKU
MHMKAaTOPOB B pacTBOpax KUCJOT M IIEN0YeH, U3yueHUue B3auMOACUCTBUS OKCUIA
meau(ll) ¢ pactBopoM cepHOl KHCIOTBI, KHCIOT C MeTaljlaMH, peakuui




HEWTpanu3aluy, MOJy4eHHE HEpPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO
MeTaJuta IPYyruM U3 PacTBOPa COJIM, PEIICHUE YKCIIEPUMEHTAIILHBIX 3a/1a4d 10 TeMe
«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHEHUI»

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX 3i1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKLIUU

3.1

3.2

3.3

3.4

3.5

IlepBble MONBITKM KiacCHU(UKALUU XUMHUYECKUX 3J1eMeHTOB. IloHsATHe o rpymnmax
CXOAHBIX 3JEMEHTOB (ILLENOYHbIE M IIEIOYHO3EMEIbHBIE METAJIbl, I'aJOTEHBI,
WHEpPTHBIE Ta3bl). DIEMEHTHI, KOTOphIe O00pa3yloT aMQOTEepHbIE OKCHIBI H
TUAPOKCHIBI

[Tepuonuueckuii 3akoH. [lepmoanyeckas cucrema XxuMuueckux siementoB JI.U.
MenneneeBa. Koporkonepuoanas u juHHONEepuoaHas ¢opmel [leproamdeckoit
cucrteMbl XxuMmH4eckux dieMeHTtoB J[.M. Menneneesa. llepuoasl u rpynmsl.
Du3NUECKUil CMBICI TOPSAIKOBOTO HOMEpA, HOMEPOB MEPUO/IAa U TPYIIIHI 2JIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB  MepBbIXx 20 XHMMHUYECKHUX  DJIEMEHTOB
[Tepuonuueckoit cucremnl JI.M. MengeneeBa. XapakTepuUCTHKA XUMHYECKOTO
3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTM  HW3MEHEHUsI pajuyca aTOMOB XHMMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAINIMYECKUX CBOMCTB IO IpyIINaM U Mepuoiam. 3Hau€HUe
[lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIs
pa3BuTHS Hayku U npakTuku. .M. MenzaeneeB — yu€HbIi U rpaXKJaHUH

Xumuyeckass  cBsi3b. KoBasieHTHass (WONSpHAs W HEMOJSIpHAsi)  CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp oxwuciacHusI. OKHCIUTEIHLHOBOCCTAHOBUTEILHEIC pCaKkuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUH 3KCTIEPUMEHT: U3y4eHUe 00pa3lioB BEIIECTB METAIJIOB U HEMETAIIJIOB,
B3aMMOJEICTBUE TUAPOKCUIA IUHKA C pACTBOPAMU KUCIIOT U LIEJIOYEH, IPOBEICHNE
OTIBITOB, WIITHOCTPUPYIOIIUX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKLni
(ropeHue, peakliuy pa3iokKeHHsl, COeINHEHNU )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema XuUMUYECKUX 3jieMeHTOB [I.M.
MenneneeBa. CrpoeHne aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB
XAMHYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KAIUS, KAIbLUA U UX COCAUHEHUIN
B COOTBETCTBHHU C MOJI0KEHUEM AJIEMEHTOB B [lepronueckoit cucTeMe U CTpPOCHHEM
UX aTOMOB




1.2

13

14

1.5

CtpoeHue BelecTBa: BUAbl XUMUUECKON CBSI3U. THUIBI KPUCTAJUINYECKUX PELIETOK,
3aBHCHMOCTb CBOWCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKOW DPEIIETKH W BUAA
xumuyeckoi cBs3u. Kiaccudukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEILECTB
(MexyHapoJHasi M TpUBHAJIbHASA). XUMHUECKUE CBOMCTBA BELIECTB, OTHOCSIIUXCS
K pa3JMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHCHMM, TI€HETUYecKas CBs3b
HEOPraHWYECKHUX BEILECTB

Knaccudukanuss XMMUYECKUX PEaklnid M0 Pa3IM4YHBIM MpHU3HAKaM (TI0 YHCIy U
COCTaBY y4aCTBYIOIIIUX B PEAKIIUH BEIIECTB, IO TEIIOBOMY 3P KTy, 110 NU3MEHEHHUTO
CTENeHe OKMCICHUS XUMHUYECKHX JJIEMEHTOB, MO OOpaTHUMOCTH, IO YYacCTHIO
KaTaau3aTopa). DK30- U SHAOTCPMUUYECKHUE PEAKIIUU, TEPMOXUMUYCCKHUE YPAaBHCHHS.
IToHsiTHE O CKOPOCTH XMMHUUYECKON peaKLuu

[Tonste 00 0OpaTUMBIX M HEOOpPaTHUMBIX XHUMHUYECKUX peakuusax. [lonsTtue o
TOMOTE€HHBIX U TETEePOreHHbIX peakiusax. [loHsTHe 0 XMMHYECKOM pPaBHOBECHH.
@DakTophl, BIMSIONIME HA CKOPOCTh XUMHUYECKOW pEAKIHH U TOJO0XKECHHE
XUMHYECKOT'O PaBHOBECHUS

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pC€akuunu, I-)JIGKTpOHHI)IfI OamaHc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenne ypaBHCHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C HUCIIOJIBb30BaHUECM METOAda
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3NEKTPONUTUYECKON AUCCOLMALMU. OJEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Karuonsel, annoHsl. MexaHu3M JUCCOLMAIMM BELIECTB C PAa3IMYHBIMU BUAAMU
xumuyeckoi cBs3u. Crenenb aucconuanuu. CuiibHble M cla0ble 3JIEKTPOJIUTHI.
Peakiun noHHOro oOMeHa. YCIIOBMSL NPOTEKAHUS pPEAaKUUi HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE YpaBHEHMsI peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMU U COJIEH B CBETE MPEACTABIECHUHN 00 3IEKTPOIUTHUECKON JUCCOIIMALIUY.
KauectBenHsble peakiuu Ha HOHBL. [IoHATHE O THMApOIIN3E CONEn

XUMHUUECKUH HKCIIEPUMEHT: 03HAKOMJIEHHE C MOJIEISIMUA KPUCTAJUINYECKUX PELIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa 1 aluMasa), CII0KHBIX
BEIECTB (XJIOpUJa HATpUA); UCCIETOBAHME 3aBHCUMOCTH CKOPOCTH XHMHYECKOM
peakuuu oT BO3/IEHCTBHS Pa3INYHbIX (bakTOpoB; UCClieIoBaHNe
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Ipoliecca AUCCOLUALMN  KHUCIIOT,
nienouel U cosiei (BO3MOXKHO HCIOJIb30BaHUE BUJEOMATEPHANIOB); IPOBEJCHHE
OMBITOB, WJUIIOCTPUPYIOUIMX MPHU3HAKW MPOTEKAaHUS PEaKIU HOHHOrO OOMEHa
(oOpa3oBanue ocajka, BBIJCIICHHE Ta3a, O00pa3oBaHWE BOJBI);  OIBITOB,
WITIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKLui
(ropeHue, peakIMH pa3oXeHUs, COCIUHEHHS); PACIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBIO KAUeCTBEHHBIX pEaKUMd Ha HOHBI, peIlleHHUe
HKCIIEPUMEHTAIBHBIX 33124

Hewmeramier 1 ux COCINHCHUA

2.1

OO6mmas xapakTepucTika ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue W (u3HyUecKue CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XWMHYECKHE CBOMCTBA Ha TMpuMepe Xyopa (B3aMMOJEHCTBHE C
MeTaJlJlaMH, HeMeTajulaMy, wienodyaMu). Xnoposogopon. ConsiHas KHCIOTa,




XUMUYECKHE CBOMCTBA, IIOJy4eHUE, IpuUMeHeHue. [lelictBue Xxiopa H
XJIOPOBOAOPOJAa HA OPraHU3M YeJIOBeKa. BaxkHelme XJII0puIbl U NX HAXOKICHHUE B
Ipupoze

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — KUCIIOPOJIa U CEpbl. AJUIOTPOIHBIE MOAU(DUKALUN KUCIOPOIA U CEPHI.
Xumnueckue cBoicTBa cepbl. CepoBOJOPO, CTpOCHHE, GPU3NYECKUE U XUMUUECKUE
cBoiicTBa. OKCUIBI CEpBl KaK IPEICTABUTENIN KUCIOTHBIX OKCUA0B. CepHast KHCIIOTa,
bu3nyeckrue U XMMUYECKHUE CBOMCTBA (00IMe KaK MPeICTaBUTENs Kilacca KUCIOT U
cneunduyeckre). XUMUYECKHE PEAKIMHU, JIekKallMe B OCHOBE MPOMBIIIIEHHOTO
crocoba monydeHus: cepHoil kuciotrel. [Ipumenenue. Conu CEepHON KHCIOTHI,
KaueCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepbl u €€ COeIUHEHUH B
npuposie. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COECIUHEHUSIMU CEpBI
(KHCTIOTHBIC  JTOKAM, 3arps3HEHHE BO3AyXa MW BOJOEMOB), CIIOCOOBI  €r0
IIPEOTBPALLICHUS

2.3

2.4

2.5

O61as xapakrepucTuka 351eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHBIE CTENICHH OKUCIICHUS. A30T, pacipoCTpaHeHHE B TPUPOJE, PU3NIECKUE
U XUMHYecKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK, ero (pusndeckue
U XHMHYECKHUEC CBOﬁCTBa, MMOJIy4CHHUEC U IIPUMCHCHHUC. Comnn dMMOHUs, HX
¢u3nyeckne M XMMHUYECKUE CBOWCTBA, NMpuMeHeHWe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasg KHUCIIOTa, €€ MOoJydeHHe, (pU3MYeCKue W XUMHYECKHE
cBOMcTBa (OOIIME KaK TPENCTaBUTENS Kilacca KHUCIOT M Crenuduyeckue).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B KaY€CTBE MUHEPAIBHBIX Y10OPEHHIA.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIeH Cpellbl COSNMHEHUSIMH a30Ta (KUCIOTHBIE
JIOXK]IH, 3arpsI3HEHUE BO3/yXa, TOYBHI U BOJOEMOB)

®ocdop, amnorponHble Moaupukanuu (ocdopa, GUMUECKHE U XUMHUYECKHUE
cpoiictBa. Okcua pochopa(V) u dhochopnas kuciora, pusnuecKkue 1 XUMHUUYECKHUE
cBOlicTBa, moiydeHue. Mcnonb3oBanue ¢ochaToB B KauyeCcTBE MHHEPAIbHBIX
ynoopeHuit

OO6mas xapakrepuctuka 31eMeHToB |VA-rpynnsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEHW OKUCIEHUs. YTJIepoJ, auloTpONHble MoAupUKanuy,
pacrpocTpaHeHHe B MpUpoje, GU3NYeCKHe U XUMHYECKHe CBOMCTBA. AzcopOuus.
Kpyrosopor yranepona B mnpupone. Oxcunael yriaepona, uX (usnueckue Hu
XUMHYECKHE CBONCTBA, ICHCTBHE HA )KUBBIE OPTaHU3MBI, ITOJIydeHHE ¥ IPUMEHEHHE.
DKoJIoru4eckue MpoOJeMbl, CBsi3aHHBIE ¢ okcujaom yriaepoxa(lV); rumoresa
r100aTBHOTO MOTEIJICHUS KIIMMaTa; MapHUKOBBIN A (eKT. YronbHas KUCIOTa U €€
CONMM, WX (HU3MUECKHE W XUMHUYECKHE CBOWCTBA, TOJIYYCHHE W TPUMECHEHHE.
KauectBenHnast peakuusi Ha kapOoHaT-MOHBL. Vcnosnbp3oBaHne kKapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CETTbCKOM XO03HCTBE

2.6

[TepBoHavanbHble TMOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, dTaHOJ, TJIULEPUH, YKCYCHAas KUCJIOTA).
Nx cocraB u xumuaeckoe ctpoenue. [ToHsTHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:




XKHUpax, Oenkax, yrieBoaax — M UX pOJId B )KU3HH YeIoBeKa. MaTepuanbHOe eTMHCTBO
OpPraHUYECKUX ¥ HEOPTaHMYECKUX COCIUHCHHUN

2.7

Kpemnuii, ero ¢usndeckne U XUMHUECKUE CBOMCTBA, MOJYyYCHHE W IPUMEHEHHUE.
CoenuHenus KpeMHus B ipupoje. Oomuue npejcraieHus o6 okcuae kpemuusi(1V)
U KpeMHHeBOW kuciore. CHIMKATBI, WX HWCIOJB30BAaHHE B OBITY, MEIUIMHE,
MPOMBIIUICHHOCTU. BaxkHeHIme CcTpoUTeNbHbIE MaTepualibl: KepaMuKa, CTEKJIO,
HeMeHT, OeToH, kene300eToH. [lpobrmembl  6e30MacHOrO  HCIHOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAaJIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMHUECKUH OSKCIEPUMEHT: HU3y4eHHE OO0pas3lloB HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISTHOW KHUCIIOTHI; IPOBEICHNE KaUeCTBEHHBIX PEAKLUI Ha XJIOPHI-UOHBI
U HaOJI0JICHUE TMPU3HAKOB UX NPOTEKAHUS; ONBITHI, OTpaxkaroume (HU3ndecKue u
XUMHYECKHE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUH (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAIIOB); O3HAKOMJIEHHE C oOpaslamMu XJOpUI0B (TaJIOTCHHUIOB);
03HAKOMJICHHE ¢ 00pa3laMH Cepbl U €€ COeIMHEHUSAMHU (BO3MOXHO HCIIOIb30BAHHE
BUJICOMATEpHAIIOB); HaOJIOJEHUE Tpoliecca OOyriuBaHUs caxapa IOJ JeHCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHCJIOTBI; H3YYEHUE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHON KUCIOTHI, IPOBEACHUE KaYECTBEHHON peakluu Ha CyJb(ar-
WOH W HaOJrojieHue mpu3Haka e MPOTEKaHUs; O3HAKOMIICHHE C (PH3HMUECKUMHU
cBOWicTBaMH a30Ta, Qochopa M HMX COCOTUHEHHH (BO3SMOXKHO HCIIOJIB30BaHHUE
BUJICOMATEpHAIOB), 00pasliaMu a30THBIX U (HOCPOPHBIX yHOOpeHHit; MOoIydeHHe,
coOupaHue, paclo3HaBaHWE M U3YYCHHE CBOWMCTB aMMHUaKa; MPOBEACHHE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U PochaT-uoH U U3y4eHHE MPU3HAKOB UX
MPOTEKaHHUs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3y4eHUe Mojenei
KPUCTAJUTMYECKUX PEImETOK anMasa, rpadura, QyuiepeHa; O3HAKOMJIEHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM W
YCTPOMCTBOM NPOTHBOTa3a; IMOJydeHHe, COOMpaHue, paclio3HaBaHHE W W3YYCHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEICHHE KAUYeCTBEHHBIX PEaKIMii Ha KapOOHAT- U
CUJIMKAT-UOHBl W W3YYCHHE TMPU3HAKOB HX MPOTEKAHUS; O3HAKOMJICHHE C
MPOIYKIMEH CUTUKATHOM MPOMBIIIIEHHOCTH; PEIIeHNEe YKCIIEPUMEHTAIbHBIX 337124
no TeMe «BajkHel1re HeMeTalIbl U UX COSTUHEHUS

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmrast XapakTepuCcTUKa XMMHYECKHX 3JIEMEHTOB — META/JIOB Ha OCHOBAaHUM MX
nostoxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa
U CTpoeHus: aToMoB. CTpoeHue MeTauioB. MeTtajimueckasl CBsI3b U MeTaJUIMYeCKast
KPUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHM Pl HAIPSKEHUN METAIIOB

Ou3nyeckue W XUMHUYECKHE CBOMcTBa MeTauioB. OOIIMe crnocoObl MONyYeHUS
MeTaisioB. [loHATHE O KOPPO3MM METaUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBel (CTajib, YyTyH, DIOPATIOMUHUN, OpOH3a) U WX MPUMEHCHHE B
OBITY U IPOMBIIIIJICHHOCTH

H_ICJ'IOLIHLIC MCTAJJIbI. IIOJIOKCHUE B Hepno;u/mecxoﬁ CHUCTEME XUMHUYCCKHUX
9JICMCHTOB Z[I/I MeH,ueneeBa; CTPOCHUC HUX AaTOMOB; HAXOXJICHUC B IIPHUPOIAC.




®u3nyeckue U XMMUYECKUE CBOMCTBA (Ha NpuMepe HaTpus U Kanus). Okcuabl U
THJIPOKCUIBI HATpUA U Kanus. [IpuMeHeHne Me0YHbIX METAJUIOB U UX COETUHEHUI

3.4

[I{erouHO3eMENBbHBIE METAIUIBI MArHUM U KaJbLUW: IO0KeHue B [lepuoanueckoi
cucremMe xumuueckux diemeHToB J[[.M. MenneneeBa; CTpOEHHE HX aTOMOB;
HaxoJieHue B npupoje. Pusndeckue U XMMUYECKUE CBOMCTBA MAarHUs U KaJIbLIMs.
Baxneiimue coenvHeHus Kanplus (OKCHUI, TUAPOKCUA, cosn). JKECTKOCTh BOABI U
croco0bl e€ ycTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B [lepuoauueckoii cucreme XMMHUECKUX 31eMeHToB /.M.
MeneneeBa; CTpoeHUE aTOMa; HaXOKAEHUE B Ipupoe. Pu3nueckue U XUMHUIECKUE
CBOWCTBA aTIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUIA U TUAPOKCH/IA ATFOMUHHS

Kenezo: nonoxenue B llepmogmyeckoil cucteMe Xumuyeckux siemeHToB [I.H.
MenpeneeBa; CTpoeHUE aTOMa; HAXOXACHUE B Ipupoae. PU3NUECKHEe U XUMUYECKHE
cBoicTBa )xene3a. Oxeubl, ruapokcu bl U conu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IOJyYEHUE

XYUMUYECKUH IKCIIEPUMEHT: O3HaKOMJICHHE ¢ 00pa3llaMi METaJIOB U CIUIABOB, MX
bu3nYECKUMU CBOWCTBAMU; U3YUEHHUE PE3yIbTaTOB KOPPO3UU METAIIIOB (BO3ZMOKHO
UCIIONIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJEHCTBUS OKCHA
KaIbIlUsl W HATpUs C BOAOW (BO3MOXKHO WCIOJIh30BAaHUE BHUACOMATEPUATIOB);
WCCJICIOBAaHNE CBOWCTB XECTKOW BOJIBI, MPOIECCa TOPSHUS JKelie3a B KUCIOPOC
(BOBMOXKHO  HWCIOJB30BAaHUE  BHJICOMATCPUAIIOB);  MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMii Ha HOHBI (MarHus, KaJIbIUs, aTFOMUHAS, ITHHKa, xene3a(ll)
n xeneza(lll), memu(ll); HaOmromeHWe M oOmMcCaHWE MPOILIECCOB OKpAITUBAHUS
[UIAMEHU MOHAaMHU HATpWsl, Kaidus U Kalblus (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB); UCCIIEI0BAaHUE aM(OTEPHBIX CBOMCTB THIPOKCH 1A AITFOMUHUS U
TUAPOKCUA IIMHKA; pellIeHUe SKCIepUMEHTANIBHBIX 3ajad Mo TeMe «Baneime
METAJIIBI U UX COCTUMHEHUS

XUMHS U OKpY>KaroIlas cpena

4.1

Hossie maTepuansl 1 TexHoJIOrMU. BemecTBa u MmaTepuanbl B TOBCEIHEBHOW KU3HU
YyeJoBeKa. XMMHS U 310pOBbe. be30omacHoe ucronb30BaHNE BEMIECTB U XUMHYECKUX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

4.2

4.3

OCHOBBI 3KOJIOTUYECKOW TI'PAMOTHOCTH. XHUMHUYECKOE 3arps3HEHHE OKpYXKarollen
cpeapl IIJIK. Ponp xuMum B pemieHMH sKosiornyeckux mpobOnem. Ilpuponnsie
HUCTOYHUKU YIJIEBOAOPOJOB (yrojib, NPUPOAHBIA Tra3, HEPThb), MNPOAYKTHl UX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCHEPUMEHT: H3y4eHHE O0pa3loB MaTepHajioB (CTEKJIO, CIUIABBHI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kox
NpoBepPsieMoro
TpeOoOBaHUs

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM NMPOrpaMMBbl
OCHOBHOT0 0011ero oopa3zoBanus Ha ocHoBe PI'OC

IIpencrapienue:

11

O TII03HAaBAEMOCTH SIBJIEHUH IPUPOJbI, IOHUMaHHE OOBEKTHBHOMN
3HAUUMOCTH OCHOB XHMHYECKOM HAyKHM Kak O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTypbl M IPAKTHYECKON
JEATEIbHOCTH  YEJIOBEKa B  YCIOBHAX COBPEMEHHOIO  OOIIECTBa;
IIOHMMAHHE MECTA XUMUH CPEAU IPYIHX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJAaX TMO3HAHUS, B TOM YHCJIE JKCIIEPUMEHTAIBHBIX M
TEOPETHUECKUX METO/IaX MUCCIICIOBAHUS BEIIECTB U U3YyUYCHUS XUMUYECKUX
peakiuii; yMEHHUE HCIOJIb30BaTh MOJEIH JUIsi OOBSICHEHUS CTPOCHUS
aTOMOB U MOJIEKYJI

1.3

0 chepax mpodeccHOHATBHON ACSITENLHOCTH, CBSA3aHHBIX C XUMHEH U
COBPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMU Ha JOCTUKCHUAX
XUMHYECKON HAYKH, YTO TMO3BOJIUT O0YJAIOLIMMCS PACCMaTPUBATh XHMMHIO
Kak chepy cBoeid Oyaymieit mpodeccnoHaIbHOM NesITeIHOCTH U C/IENaTh
OCO3HaHHBI BEIOOP XMMHUH KaK MPOMUILHOTO MPEIMETa IIPU MEePeXoie Ha
YPOBEHb CPEIHEro o0Iero oopa3oBaHus

2.1

Bianenne cucteMoil XUMUYECKUX 3HAHUN U YMEHUE NIPUMEHATh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKIIFOYAET:

BAKHEUIINE XHUMHYECKHE TIOHATHUS: XUMHUYECKUU DIIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE M CI0XHOE BELIECTBO, OAHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJICKYJISIpHAsT MACCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, OKCHI,
KHCJIOTA, OCHOBAHHWE, COJb (CpedHsis), XUMHUYECKas peakIilus, peakiuu
COCIMHECHUS, PEAKIMU paA3JIOKEHUsS, PEaKUUd 3aMeICHUs, peaKiuu
oOMeHa, TeroBoi 3PPEeKT peakiuu, 3K30- U IHIAOTEPMUIECKUE PEAKIIHH,
pacTBOp, MaccoBasi J0Js1 XUMHUECKOTO 3JIEMEHTA B COEIMHEHUH, MACCOBAs
JI0JIST U TIPOLICHTHAsi KOHIIEHTpAlMsl BEIIECTBAa B PAcTBOpE, SAPO aToma,
DIIGKTPOHHBIA CIIOM aroma, aTOMHas OpOWTalb, paauyc aToma,
BAJICHTHOCTbD, CTCIICHb OKHCJICHHS, XUMHNYCCKaA CBs3b,
3JIEKTPOOTPHUIIATEIHFHOCTD, TIOJIIPHAS W HEMOJspHAs KOBAJICHTHAs CBS3b,
HOHHAasg CBA3b, MCTAJUIMYUCCKAA CBA3b, KpUCTAJINYCCKas pCHIéTKa
(aTOMHaSI, HWOHHas1, METaJllInyeCKasd, MOJ'IeKy.]'ISIpHaSI), HOH, KaTHUOH, aHWOH,
AJIEKTPOJIUT Y HEAIEKTPOIIUT, JICKTPOITUTHIECKAs JUCCOIMAIIHS, PEAKITUN
MOHHOTO  OOMEHa,  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIIHH,
OKUCIUTENb M BOCCTAHOBHUTENIb, OKHUCIEHHE U BOCCTaHOBJICHHE,




DIIEKTPONIN3, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMbIS
pEaKIUK, CKOPOCTh XUMHYECKOM peakiuu, karanuzarop, [IJIK, koppo3us
METAaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XWMHUHU: 3aKOH COXPAHEHHS MAacChl,
nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

TEOpHUU XUMHU: ATOMHO-MOJICKYJIApHAasa TEOpus, TEOpHUA
SHCKTpOHHTH‘ICCKOﬁ Jucconruanumn

BJ'Ia,I[GHI/IC OCHOBaMH XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOIHeﬁl

3.1

YMEHME IPAaBUIIBHO MCIOJIb30BaTh U3yYEHHBIE BEILIECTBA U MaTepualbl (B
TOM 4YHCJI€ MHUHEpaJbHbIC YAOOPEHHs, METAJUIbl M CIUIABbI, MPOMYKTHI
nepepaboTKU MPUPOAHBIX UICTOYHUKOB YIJIEBOAOPOIO0B (YIJIsl, IPUPOAHOIO
ras3a, He)Tu) B OBITY, CEJIBCKOM XO3sICTBE, Ha IPOU3BOJICTBE U IOHUMAaHUE
3HAYEeHHUs KHUPOB, OCJIKOB, YIJIECBOJOB Ul OpraHU3Ma YeJoBeKa; YMEHHE
[IPOTHO3UPOBATh BIUSAHUE BELIECTB U XHMMHMYECKUX IIPOLECCOB HA
OpraHU3M 4Y€JI0BEKA U OKPYKAIOIIYIO IIPUPOJHYIO CpENY

3.2

YMCHHUEC HWHTCTPHUPOBATHL XHMUUYCCKHUEC 3HAHUA CO 3HAHUAMU OPYrux
y‘le6HBIX mpeaAMCTOB

3.3

3.4

HAJIMYHME OMBITa paboTHl ¢ Pa3NTUYHBIMHA MCTOYHUKAMHU HH(POpPMAIMU TIO
XUMUM  (HaydyHas W Hay4yHO-NONYJspHas JIUTEparypa, CJOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX U [IPAKTUICCKOM IIPUMEHCHUN U YMCHUC UCIIOJIb30BATh eé
AJId pCIICHUA y‘I€6HO-H03HaBaT€J'II)HBIX 3aga4

Bnanenue ocHoBamMH MOHATUHHOIO ammapara U CUMBOJIMYECKOIO SI3bIKa
XUMHHU JJIS1 COCTaBIEHUs (POPMYST HEOPraHUYECKHX BEIECTB, YpPaBHEHHM
XUMHUYECKHX peaklMid; ocHoBaMH XxuMuieckoil Homenknarypsl (IUPAC u
TPUBUAJILHOMN )

VYMeHue OOBICHATH CBS3b IOJIOXKEHHS DJJICMEHTAa B HepHOHquCKOﬁ
CUCTEMC C YUCIIOBBIMHU XAPAKTCPUCTHKAMH CTPOCHHUA ATOMOB XUMHUUCCKHUX
QJICMCHTOB (COCTaB H  3apdaa  dapa, 06mee YHUCII0 BHCKTpOHOB),
pacnpeaciiCcCHueM JJICKTPOHOB II0 DJSHCEPICTUYCCKUM YPOBHSAM daTOMOB
MEPBLIX TpéX MEepruoao0B, Kajlnus U KaJIbIIUA

HpeI[CTaBJ'IeHI/Ie 0 HCpHO,Z[H‘-IGCKOfI 3aBUCUMOCTH CBOMCTB XHMHYECKHX
9JICMCHTOB (pazmyc aToMma, BHCKTPOOTPI/IHaTCHBHOCTB), OpOCTBIX U
CJIOJKHBIX B€HICCTB OT ITOJIOKCHHA 3JICMCHTOB B HCpHOI{H‘-ICCKOfI CUCTCEMC
(B MaJIbIX ICPpUOJAX U TJIaBHBIX nozlrpynnax) " 3JICKTPOHHOT'O CTPOCHUA
aToMa

YMmenue kinaccuumpoBarh:

7.1
7.2

XUMHWYECKHUEC DJICMECHTHI

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaAKIINH




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh U CTENIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8. BUJ, XUMHUYECKOW CBSI3M M THUIN KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCTMHEHUSIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJI, 030H, BOAOPOJ, rpaduT, aama3, KpeMHHUIH,
9.1 asor, hocdop, cepa, XJI0p, HATPHUM, KaTU, MAaTHUH, KaJIbIIUH, A TFOMUHHAM,
JKee30)
CJIOHBIX BEIIECTB, B TOM YHCJIe€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M THUAPOKCUAbl MeTauioB I-11A
9.2 rpynn, amomunus, meau (1), uunka, sxenesa (11 u 1ll), okcuast yrnepona
' (I u 1V), xpemuus (1V), azora u dochopa (Il u V), cepur (IV u VI),
CepHUCTas, CepHas, a30THCTas, a30THas, QocopHas, yrojabHasd,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT
9.3 UX COCTaBa U CTPOCHHUS, MPUMEHEHHUE BEIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXKHOCTb MPOTEKAHHS XUMHUYECKHX TMpEBpallleHUuN B
Pa3ITUYHBIX YCIOBUAX
10 YMeHue coCTaBlIATh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIIUA, B TOM
qHCIe:
10.1 peakuuii FOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX XUMHUYECKAE CBOMCTBA M3YyYEHHBIX KJIAcCOB (TPYIII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Yy HUMH
11 YMeHue BIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSTMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUYECKHUX PEaKIUi U HaXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAY4YHOTO TO3HaHWs (HaOIIoJeHHe, U3MEpeHHe,
121 9KCIIEPUMEHT, MOJICTUPOBAHUE) TIPH H3YYCHHH BEMIECTB M XUMHUYCCKHX
' SIBIICHUI; YMEHHE CPOPMYIHPOBATH MPOOJIEMY W TPEIIOKUTh MyTH €€
peteHus
12.2 Oe30macHOl paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUECKON MOCYA0N

U 1abOpaTOpPHBIM 000PYAOBaHUEM




12.3

13

npaBUJIaMyd 0€30MaCHOTO OOpaIleHHs C BEIIECTBAMH, HCIIOIh3yEMbIMHU B
MOBCE/IHEBHOM JKU3HHU, IMpaBWIaMH TOBEIEHUS B LENSIX cOepexeHus
3I0POBbSl U OKpY)Kalollled MNPUPOJHON cpeabl; NOHMMaHHE Bpenaa
(omacHOCTHM) BO3/ICHCTBUS Ha )KUBbIE OPTaHU3MBbI OTIPEIeIEHHBIX BEIIECTB,
CI0COO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA W OCYIHICCTBIICHUS
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3y4eHHE U OomnucaHue (pU3MYecKMX CBOWCTB BELIECTB; O3HAKOMIICHHUE C
(GU3NUECKUMU ¥ XUMHYECKHUMH SIBIICHUSMU; OTIBITHI, WILTIOCTPUPYIOIINE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIuil

HN3YUCHHUEC crmoco0oB pasaciICHuA cMmeceit

13.3

MOJIYYCHHEC KUCTIOpOoAa U U3YYCHHUEC CIro CBOfICTB; IMOJIYUYCHHUEC BOAOpPOJa U
HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCIIOIO ra3a U HU3YUCHHUC €TI0
CBOI>'ICTB; MMOJIYYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOWCTB

134

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPENEIEHHOM  MAacCOBOM  JOJEH
pacTBOPEHHOTO BEWIECTBA

MPUMEHEHHE MHAUKATOPOB (JJakMyca, MeTHIOpaHxka u (eHondranenHa)
JUTSL OIIPEICIICHUS XapaKTepa cpeibl B paCTBOPax KUCIOT U MIEI0Yei

HCCJICIOBAaHNE U ONKCAHNE CBOHCTB HCOPraHNYCCKUX BCUICCTB PA3JIMYHBIX
KJIaCCOB; HM3YUYCHHC B3aHMOH€ﬁCTBHH KHCJIOT ¢ MCTalllaMH, OKCHAaMH
MCTAJIJIOB, PaCTBOPUMBIMHU W HEPACTBOPHUMBIMU OCHOBAHUAMH, COJIAMU,
MMOJIY4YCHHUE HCPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHUC OJHOI'O MCETalllla
ApyrumMm H3 pacTtBOpa COJIM; HCCICAOBAHUC aMQ)OTepHBIX CBOMCTB
TUAPOKCHUI0B aTFOMHUHUA 1 HUHKA

pPCHICHUC DKCIICPUMCHTAJIIBHBIX 3aJdad I10 TEMaM: «OCHOBHBIEC KJIACChI
HCOPTaHNYCCKUX COG,Z[I/IHeHI/II\/’I»; ((QHGKTPOJII/ITI/I‘IGCKEUI JAUCCOLIMAIIUA
«BaxnHelnue HeMeTalJIbl ¥ UX COCOUHCHUA», «BaxHeuie MeTauIbl U UX
COCOUHCHU

XUMHYECKHE SKCIEPUMEHTHI, WIUIIOCTPUPYIOLINE NPU3HAKU MPOTEKaHMS
peakuuii HOHHOro 0OMeHa; KaueCTBEHHbIE PEAKIIMK Ha MPUCYTCTBYIOIINE
B BOJHBIX pPACTBOpax HOHBL: XJOpPHUI-, OpOMHUI-, MOAWUI-, Cynbdar-,
doctar-, kapOOHAT-, CHUIMKAT-AaHUOHBI, TUIPOKCHJI-MOHBI, KaTHOHBI
aMMOHWUSI, MarHus, KaJablMs, aTIOMUHMS, Jkene3a (2+) u xenesa (3+), meau
(2+), nuHKA

YMmenue:

141

NPEJCTaBIsATh  pe3yiabTaThl  3KcIepuMeHTa B (GopMe  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaduKOB M TaOMUI] W BBIABIATH OSMIHUPHYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBSA3M MEXAY pPealbHO HaOJII0AaeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU M TIPOLIECCAMH, MPOUCXOAAIIMMU B MaKpo- U MHUKPOMHpE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kox

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBL. Xumuyeckue 3j1eMeHThI. CUMBOJIbI XUMHUYCCKUX DJICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JeMEHTOB. CTeIeHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBA cocraBa BemecTB. OTHoOCHTEIBbHAs aToMHas Macca.

OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBas goasg XMMHUYECKOTO 3JEeMEHTa B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Moabs. Monsipaass macca. MossipHblii 00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAWHUIL BEIICCTBA

1.6

duznyeckre ¥ XUMAYSCKUE SIBICHUSI. XUMHUUECKas peakuua U eé IIPpHU3HAKH. 3akoH
COXpPaHCHUA MACChl BCIICCTB. XuMHYecKHe YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTCMAa XHMMHUYCCKUX J3JICMCHTOB I[I/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuoguyeckas cucrema XMMHYECKUX 3ieMeHTOB [I.U.
Menneneesa. Ilepuonel n rpynnsl. @U3NYECKUM CMBICH ITOPSAKOBOTO HOMEpA,
HOMEPOB I€pHO/Ia ¥ TPYIIILI JIEMEHTA

2.2

2.3

Crtpoenue aromoB. CocraB aToMHbIX szep. M3otombl. OnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK aTOMOB  MepBbIX 20  XMMHUYECKUX  DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena

3aKOHOMEPHOCTH B HM3MEHEHMM CBOWCTB XMMHYECKHX D3JEMEHTOB IEPBBIX TPEX
NepuoaoB, Kaiuus, Kauplug (paguyca aTOMOB, 3JEKTPOOTPULIATEIILHOCTH,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COEIMHEHUIN B COOTBETCTBHUU C

ITOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTEMC U CTPOCHUCM NX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass  cBsizb.  KoBasieHTHas  (MOJisipHAsT W HEMOJSpHAsl)  CBSA3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHUECKHUX d1eMeHTOB. loHHas cBs3b. MeTamueckas
CBSI3b

3.2

TUmbI KPUCTAITNYECKUX PEIIETOK (aTOMHAs, MOHHAs, METaJNTNYeCKas ), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMHYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeranner u wux
coequHEHMs. MeTajjibl U X COeAUHEHUS

4.1

Knaccupukamuss W HOMEHKJIATypa HEOPTaHMYECKHX COCJUHEHUH: OKCHIOB
(comeoOpasyromye: OCHOBHBIE, KHCIOTHBIE, aM(DOTEpHBIE) U HECcoJIe00pa3yIoIIHe;
OCHOBaHUU (ménoun u HEpacTBOPHMbIE OCHOBAHU); KHCJIOT




(xkucnopoacoaepKalmmue 1 OSCKUCIOPOIHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHEIE);
coJiel (CpeTHUX U KHUCIIBIX )

dusznyeckue U XUMHUYCECKHE CBOMCTBa MPOCThIX BCHICCTB-HEMCTAJUIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
dusnyeckue 1 XUMUYECKUE CBOMCTBA MTPOCTBIX BEIECTB-METAJUIOB: JIUTH, HATPHS,
4.3 Kalus, Mar"Hvs W KaJbLMs, QJIIOMHMHHS, >Kele3a. OJIEKTPOXUMUYECKUH psf
HaIPsDKEHUN METAIUIOB
44 Ousnyeckue W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCOUHEHMM HEMETaJUIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
duznyeckue 1 XuMHUYECKHe CBOMCTBa okcu10B HeMmeTasuioB: cepsl (1V, V1), azota(ll,
4.5 IV, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Ilomyyenue oxcumoB
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcunoB: MetaiioB |A—-IIIA rpynn, nunaka, menu(ll) u
xenesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB
XUMHUECKHE CBOMCTBA OCHOBaHUI M aM(OTEpHBIX THUAPOKCUIOB (Ha NpuMepe
4.7 THJIPOKCUIOB JIIIOMUHUS, XKele3a, IMHKA). [lonydyenue ocHoBaHUI M aM(pOTEpHBIX
THUAPOKCUIOB
OO0mue XMMUYECKUE CBOMCTBA KHUCIIOT: XJOPOBOAOPOJHOW, CEpPOBOJOPOIHOM,
48 CEPHHUCTOM, CEpHOW, a30THOH, (OCPOpPHOM, KpPEeMHHEBOH, yroibHOH. OcoObie
' XUMHUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM U a30THOM KucioT. [lonyyenue
KHCJIOT
4.9 OO0me XxuMHYECKHE CBOMCTBA cpenHux coset. [lomyuenue coneit
410 [Tonydyenue, coOupaHue, paclHo3HABaHUWE BOAOPOJAA, KHCIOPOJa, AaMMUAKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [lonyuyenne ammumaka, CEpHOM M a30THOH KHUCIOT B HpOMbIIUIEHHOCTH. OOmue
' CHOCOOBI MOJTYYEHHS METAJUIOB
412  T'enermueckas CBS3b MEXIY KJIACCAMH HEOPTaHMUECKUX COCTMHEHUI
5 XVWMHYECKUE PEAKIINH
Knaccupukanus XxuMUYecKux peakuuil 1Mo pa3iMyHbIM IpHU3HAKaM: M0 YUCIY U
5.1 COCTaBY y4aCTBYIOIIMX B PEaKIIMH BEIIECTB, 10 TEINIOBOMY 3D (PEKTY, 10 U3MEHEHUIO
CTENIeHEeW OKUCIEHMSI XUMHUUECKHUX AJIEMEHTOB
5.9 TennoBoil 3pPeKkT XumMHueckol peakuu, TePMOXUMHUECKUE ypaBHEHUS. JK30- U
' HHIOTEPMUYECKUE peaKIIMU. TepMOXUMHUYECKNE YPaBHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIbHBIE peakiuuu. OKHCIUTENM U BOCCTAaHOBUTEIM.
5.3 [Ipoueccel  OKkuCA€HMSI U BOCCTAHOBJICHHMS. OneKTpoHHBIH  OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopus sneKTpoIUTHYECKON Aucconranuv. KaTHOHBI, aHMOHBI. DJEKTPOJIUTHI U
' HERJIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCOLUAIN
55 Peakiun woHHOTO OOMEHA. YCIIOBHSI TPOTEKAaHUS PEaKIMd HMOHHOTO OOMEHa,
' MOJIHBIE U COKpALIEHHBIE HOHHbIE YPaBHEHUS peaKuil
6 XUMHS U OKpY:KaroIlas cpesia




BemectBa u marepuanbl B IIOBCEIHEBHOM KM3HM 4YenoBeka. be3omacHoe

6.1 WCITOJIb30BAaHUE BEIIECTB U XUMUUYECKHX PEaKlnii B JabopaTtopun u ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUAX
XUMHUECKOE 3arpsi3HEHHE OKPY)KAIOLIeH cpebl (KUCIOTHBIEC JOXKIH, 3arpsi3HCHHUE
MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus llpenenvHas

6.2 nonyctumas koHuentpanuss Bemects (I[IJIK). Ponp xumum B pemieHun
9KOJIOTHYECKUX MpobieM. YCWiIeHHe NapHUKOBOrO dddekra, paspylieHue
030HOBOTO CJIOSI
[Ipumenenwue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHHS U UX COCTUHEHHI B OBITY,
MEIUIUHE, MPOMBIIUICHHOCTH U CEJIbCKOM XO3siiicTBe. lIpuMeHeHne MeTayioB u

6.3 CIUIaBOB (CTasb, Yyr'yH, AIOPATIOMUHUH, OpOH3a) B OBITY M NMPOMBIIUIEHHOCTH UX
coenuHeHuil. [loHaTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
KOppO3uu

6.4 [IpupoaHbIe HCTOYHHUKH YTIIEBOIOPOIOB (YTrOJb, IPUPOAHBIN Ta3, HE(PTH), IPOTYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSX

6.5 yriaepojaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, dTaHOJ, TIUIEPUH, YKCYCHAsI KHCIIOTa).

' [TonaTne 0 OMOMOTHYECKH Ba)KHBIX BEUIECTBAX: XKHUpax, OeiKax, yriaeBoJax — U uxX

POJIH B KU3HU YEIIOBEKA

7 Pacuérsr:

7.1 1o (hopMyaM XUMHYECKHX COSAMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XMMAYECKHM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






