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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBAaHUMN K pPe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoMm (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, onpeessieT 00s3aTeNbHOe MPEIMETHOE COJIEp:KaHue, ero CTPYKTYpy 1O
pazmenaMm M TeMmaM, pacopeiesieHue 1o  KjaccaM, PEKOMEHAYEMYIO
NOCJIEIOBATEIbHOCTh  HU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3aii TpeOOBaHM K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  NI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yueHne XMMHUM Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUSA
OpPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaloluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHME XUMHH CIY)KUT OCHOBOW [ (OPMHUPOBAHUS MHPOBO33PEHUS
oOyuJarolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHPOJE, O MyTAX PEHICHHs TI00ANTbHBIX MPOOIEM yCTOHYMBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, HSHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpooOJIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dhopMupOBaHUS KYJIbTYPhI IUYHOCTH O0YYAIOIMIUXCSI, X 00111eH 1 PYyHKIIMOHATIbHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HM, TaK U B IPOPECCUOHATILHON A TEIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIIbIBAET OCHOBBI
MPEICTABIICHUIA O €UHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIIFOYEBBIM JTAIrlOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HampaBJICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CIICIIM(PUKON
cCoJlep KaHUsl TpeIMeTa, KOTOpBIM SBJISETCS NEeAarormuyeckyd aJaanTHPOBAaHHBIM
OTpaXEHUEM OTMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbI Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XUMHUH, OCHOBOMOJIATAIONIUX MPEACTABICHUA OOIIEeH XWUMHUH U
OTJICJIbHBIX 3HAYUMBIX IMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATHH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TTOHATHH 0 XUMUYECKOU
peakiuu. O0e ATU CHCTEMBbI OPraHU30BaHbI MO MPHUHIUILY MOCIEA0BATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

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

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX;

O XUMUYECKON KMHETUKE U TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI SMIUPUYECKU IOTYyYEHHBIC
daxTel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS TTOCJIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy W 00€CHeuYrBalOT OOYy4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IMPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPYKAIOIITUH
Mup, 6uosiorusi, pusuka, MaTeMaTuka, reorpadus, TEXHOJIOTUsI, UCTOPHSI.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOaEHHBIM
YpOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTAJbLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOro MpeaMeTa U OOECIEeUEHUE YCIEIIHOTO
oOydyeHUsT Ha CJEAyIoIlIeM YpoBHE oOpa3oBaHus. B mporpamMme 1Mo XUMHUH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanns  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
OoOy4Jarommxcss W TMOCJEAYIoNee CaMOOTpEeiIeHNEe B BbIOOpPE HaNpPaBICHHUS
oOy4deHHs B IpO(UIBHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET  pealnu3aluy  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOydYaronmeMmycsi NpOSBUTh CBOM HHTEJUICKTyalbHbIE M TBOPUYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOI0JKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOH IESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEIHA3HAYEHA JUIS
UCIIONb30BaHUsI B 00Pa30BATENbHBIX OPTraHU3AlUAX, PEATU3YIOMIUX MPOTPaMMbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTI'O 00I1IeT0 00pa30BaHMsI.

OOpazoBaTenbHble (PYHKIIUM XUMHUU, U3y4aeMON Ha yriIyOJICHHOM YpPOBHE,
peanu3yloTcsl B mporecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JacTh COBPEMEHHOT'O €CTECTBO3HAHUS, OOJIACTH MPAKTHYECKON EeATEIbHOCTH
YeJl0oBeKa M OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajada ydeOHOro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAKHEHIIINX
(akKTOB, MOHATUM, 3aKOHOB U TEOPETHUECKHUX MOJI0KEHUN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHWH K HAyYHBIM
METOJaM TMO3HAaHMUS TPU H3YUYCHUH BEIIECTB M XUMHUYECKUX PEaKIUi,
dbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEIHOCTH U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBaMU B
MMOBCEHEBHOM KU3HHU.

[enyn u3ydeHus: XUMUU OTPAXKAIOT HAMPABICHHOCTh 00YUYEHUS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U O0IIEH KyIbTYPHI.

M3yyeHnne XMMHUM HAPaBJICHO Ha JTOCTUIKEHUE CIIEIYIOIUX LIEIIeH:

(GbopMHpOBaHWE HMHTEIUIEKTYaJlbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUSI XUMUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEr0 MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYarolMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENbCKON  NIESITENbHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMHpOBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOM
IPAMOTHOCTH, B TOM UYHCII€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHUS U OIbIT, MOJYYEHHbIE MPU H3YyUYECHHUH
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MOBCETHEBHON KU3HU U TPYA0BOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4aloluXcsl HHTEpeca K M3YUYCHHI0O XUMHH U cdepam
JESTENIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLKA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEUIIIETO 00yUYCHHS,;

OCO3HAaHUE LIEHHOCTH XMMHUYECKUX 3HAHUU B )KM3HHU YEJIOBEKA, IOBBIILICHUE
YPOBHSI 3KOJIOTUYECKOW KYJIbTYpbl, HENPUATHE JAECUCTBUN, NPUHOCALIUX BpeEn
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

npUOOpETEHNE OO0YYAIOIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHINI ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB I€ATEIBHOCTH.

Ha yriny6nénnoe nzydenue yueOHOro npeamera «XuMus» orBogutcs no 102
gacoB B 8 u 9 kinaccax (3 4daca B HeJENI0), TO €CTh 2 4Yaca B HEJEII0 3a CUET
obs3arenpHON yacTu OOIT OOO u 2 yaca 3a cuét yactu OOIT OO0, hopmupyemoit
yY4aCTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHW. Bcero 204 wyaca 3a nBa rona
oOyJeHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHas 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
VMCTOPUU BO3HHUKHOBCHHS U PAa3BUTHS XMUMHUU. XUMHS B CUCTEME HayK. Tena u
BelecTBa. PU3NYECKHE U XUMUYECKHUE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lloHsATHE O TEOpPETHYECKMX M SMIMPUYECKHX METOAAX IMO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOII0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, BBIYHMCIICHUE.
[IpencraBieHust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTes3a, TEOpus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

[TonsitTue o MeTogax pabOThl ¢ XMMUYECKUMHU BemiecTBaMu. OO0pyaoBaHMe
HIKOJILHOM XuMuyeckoi Jnabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JTJAOOPATOPHBIM 000PYAOBAaHUEM.

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

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

Xumnueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJEHTHOCTH 3JIEMEHTOB 110
(bopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE POpMYJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTH 3JIeMEHTOB. OTHOCUTENbHAs aToOMHas macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10 XMMHYECKOTO AJIEMEHTAa B COECIMHEHUMU.
Haxoxnenue npocreiinieit ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COe€AMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEIIECTBA 110 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nYECKne U XUMUYECKUE SIBJICHHUS. XUMUUYECKas peaklus U €€ MPU3HAKHU.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEAKIHM. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
AToMHO-MoOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKUE ypaBHEHHS. TUIBI XUMHUYECKUX PeaKui (COETMHEHUS, PA3JIOKEHNUS,
3aMmelneHus, 0OMeHa). PacueTsl mo XuMUYECKUM ypaBHEHUSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJIECHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBujiaMd paboTbl B Ja0OpaTopud W TpHUEMaMu
oOpaiieHus ¢ 1a0opaTopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB — METANIOB W HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHWe BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKH, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBIeHUH. O3HAKOMJIEHHE C 00pa3liaMu BEIIECTB KOJIUYECTBOM | MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX peaKIui
(pa3noxkeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHUCIOTHI C XJIOpHIOM Oapus,
MOJIyYEHHUE U pazyioxeHue ruapokcuaa meau (I11) mpu HarpeBaHuu, B3aMMOICHCTBHE
xene3a ¢ pactBopom conu Meau (II). M3yuenue crioco0oB pasaenenusi cmeceit (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITApVBAHUE, TUCTUIUISLIAS,
xpomarorpagus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMNX 3aKOH COXPAHEHUS MACCHI.

Ba:xkuHeiiue npeacTaBUTEIM HEOPraHNYECKHUX BELEeCTB

[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 IUIOTHOCTH. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIIUSIX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucnenus B xuBoil mpupoge. Oxcuabl. [Ipumenenue kuciopona.
CriocoObl Momy4YeHus: KUCiaopoia B 1ad0paTOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE 0
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Moaupukanus kuciaopoa. O30HOBBIN CIION, €T0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Paspyiienue 030HOBOTO Ci1os.

TennoBolr 3p(}EeKT XUMHUECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHJIOTepMHUYECKUE peakiuu. TormBo. Mcnonb3oBaHue yrisi 1 METaHa B
KadyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u mpocroe BemmecTBo. Haxoxaenue Bogopoaa B Ipupoe,
buznyecKkue U XuMHUYECKHE CBOICTBA, MPUMEHEHUE, CIocoOb! mosryueHus. [lonstue
0 KHCJIOTaxX U cojisix. Mcronp30BaHue BOJOPOIa B KAYECTBE TOILIMBA.

Bona. ®usnueckue coucrBa BoAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacpllieHHbIE 1 HEHACBIIIEHHBIE pPacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
Crioco0b! BbIpaKe€HUsI KOHLIEHTPALMKA PACTBOPOB: MAcCcOBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAs KOHIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YEJIOBEKA.

Xumudeckue cBoiictBa Boabl. [lonstne 00 ocHoBaHusax. I[lonstue 00
MHIUKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arps3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukarnus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM{(pOTEepHBIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapPAKTEPHbIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapoaHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenme xucnor. Kucmorelr B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHM. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) M CIocoObl mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJICHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIETI0OYaMH) U
MOJTy4YEHHUE.

Comu  (cpegHue, KuUCIbIe, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha IPUMEPE CpeaHux cose. [lomyuenue conen.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COETUHEHUM.

DKCMEepUMEHTATBLHOE U3YYEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKAHUS KUCI0POJia B BO3IYXE;

MOJIy4eHHe, COOMpaHue, paclio3HABaHUE U N3YUEHUE CBOMCTB KUCIOPO/a;

HAOIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM ¥ YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U ONMMCAHUE UX CBOWCTB;

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

B3auMojielicTBUE Bojiopoaa ¢ okcuaoM meau (II);



UCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JI€N PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTpALMEH
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBLIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTusa okcuaa meau (I1) ¢ pactBopoM cepHOI KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIu3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pElIeHHEe HKCIEPUMEHTAJIbHBIX 3adad 1o TeMme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jaemeHTOB /I. U. MenaesieeBa

Crpoenne atromoB. XuMuueckast CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIAcCU(PHUKAIMU XUMUYECKUX 3JeMeHTOB. [lonstue o
rpynnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHhIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognueckuii 3akoH. OTkpbITHE [leproanyeckoro 3akoHa. [lepnoanueckas
cucrema xumuueckux sneMeHToB /[[. M. Menneneesa. KopoTkomepuoanas u
JUIMHHONepuoaHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymibrn).

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3otomsl. PannoakTUBHOCTB.
DNEeKTpOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOurtanmu. DJNEKTPOHHbIE KOH(PUTYpalud M 3JIEKTPOHHO-
rpaguyeckue ¢GopMysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuojia U rpymnmsl 3aemMeHTa. CTpoeHue 3JeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbIx 20 xumuuecknux 35meMeHToB [lepnoanueckoi cuctemsl 1. . Menneneena:
pacrnpesesieHde 53JIEKTPOHOB 0 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmbica [lepuonanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB 10 IpynnaM U nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpHUOJaX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
Ilepnognueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMUYeCKOM CBSI3U: KOBAJIEHTHAS MOJISIPHAs CBSA3b, KOBAJIEHTHAS HENOJIAPHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3M.
DONeKTPOHHBIE U CTPYKTYPHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHbie BemecTa. TUIbl KpUCTANIMYECKUX PEIIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJIIPHAS U UX XapaKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHsA. Oxuciaurenu M BoccTaHoBHUTenU. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U pACCTaHOBKA
B HUX KO3((ULHUEHTOB METOJAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEaKuil (TOpeHUE, peakuu pa3ioKeHUs, COSTUHEHMS).

MexknpeaMeTHble CBSI3H

Peanuzanms MeXIpEeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHHM B § Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHATHM, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHBIX HayKaX.

OO01mue ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (MPOIECC), HAYUHBIHN (HaKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHaju3, CHHTE3, KiacCcUpuKalus, MNepUOJUYHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIETb.

®uzuka: sBIECHUA NPUPONbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyuecKkue BEIMYMHBI, EJAMHMIBI H3MEpPEHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUJAKOCTE W TBEPABIX (KPUCTAUIMYECKHUX) TE€J, JIEKTPUUECKHUM 3apsn,
KOJIMYECTBO TEIJIOTHI.

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

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

Texnonorust: TexHocdepa, IPOU3BOACTBO, XUMHUUECKUE TEXHOJIOTHH, ChIPHE,
KOHCTPYKIIMOHHbIE MAaTE€pPUAIIBI.



9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHune u yriyOrieHue 3HAaHUN OCHOBHBIX pPa3elioB Kypca 8 Kiacca.
Crpoenne atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
noHuzauuun). [locnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX OpOUTANIe aTOMOB
Majbix nepuofoB. OCOOCHHOCTHU 3amOJHEHUS! JIEKTPOHHBIX OpOMTae aTOMOB
Oonpmux mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHUH aroMa. CTEneHb OKUCIEHUS UM BAJICHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIIEMEHTOB
(9NIEKTPOOTPUIIATEIBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM U Tra3000pa3zHOM
COCTOSIHUMA. BHIbI XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHasi,
noJisipHasA); OOMEHHBIA U JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBS3b, CHIIbI BaH-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METAJNTMYECKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIa KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  IIPOTEKaHUS  XMMHUYECKHX  pPEaKLUM.
Knaccudukanuss XMMHUYECKUX peakUUid MO pa3INyYHbIM MpU3HAKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TemIoBoMy 3deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolIuX BELIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMMUKN. DHEPTeTUKA XUMUYECKUX PEAKLIUIA.
TenmoBoit 3PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXMMHUYECKHUE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BelUuciieHus 1o
TEPMOXUMUYECKUM YPAaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOM pEaKUWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BIUAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanuze. Gepmentbl. THruOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle [larenbe. VYcinoBus cMemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOphI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXHOCTHM  NIPOTEKAaHUS  XHUMHUYECKHUX
NpPEBPAICHUI B PA3JIMYHbIX YCIOBUSAX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OxuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHEe ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BAaHUEM METO/a AJIEKTPOHHOTO OaaHca.

DNEeKTpoJIUTHYECKAsT auccouranusa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus anekTponuTuieckoi nucconuanuu. PactBopenne Kkak GuU3NKO-XUMHUECKUN
nporecc. I[loHAaTne O ruHOpaTax W KPUCTAUIOTHApPATAX. OJIEKTPOJIUTHl U
HEAJIEKTPOIuThl. KaTvoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUThL. CTereHb
JVCCOLMANNKY, KOHCTaHTa Jucconnanuu. LoHHOE TpoOWM3BENEHHE  BOBL.
Bonoponusiii  mokazarenb. MHaukaTopbl. DNEKTPOIUTHYECKAS IUCCOLMAIIUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHa.
MonexkynspHeie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoNCTBa
KHCJIOT, OCHOBaHHWII M COJEH B CBETE MPEJCTABICHUA OO0 3JIEKTPOIUTHYECKOU
nucconnanv. KauecTtBeHHbIE peakiui Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX paCTBOPAax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEHIECTB — METAIOB H
HeMeTaJsIoB (rpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATPUs);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

VCCIIEOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OINBITOB, WIIIOCTPUPYIOIIMX IPU3HAKKA MPOTEKAHMS PEaKLMM
MOHHOTO 0OMeHa (00pa3oBaHueE OCajiKa, BbIJIEJIEHUE T'a3a, 00pa30BaHUE BObI);

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

IIPOBEJCHUE  OIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IMOMOUIBIO KAa4ECTBEHHBIX
peakuuii Ha UOHBI;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENnbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus coneit», «DIEKTPOIUTHYECKAS
JVCCOLAALTUS.

HemeTaJsibl 1 X COeIMHEHUS



OO6mrast xapaktepuctnka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, ayoTponus. OKUCIUTENBHO-
BOCCTAHOBUTENbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapaktepuctuka rajnoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). XiopoBoaopod. CoisHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJYyYECHHE, NMpUMEHEHHE. JlelicTBuE Xjopa U
XJIOPOBOAOPOA Ha OPTAHU3M YeJloBeKa. BaxkHelne XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pPHbIE CTEINECHU
okuciieHusi. CTpoeHue u pU3NYeCKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBbIE MOJAU(UKAIIMM KUCIOpOAa U cepbl. XMMHUYECKHUE CBOICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBogoOpoAd, CTpoeHHe, (UIUYECKUE U
XMMHYECKHE CBOMCTBA (KHUCIOTHBIE M BOCCTAaHOBHUTEIbHBIC CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa M €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOr KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM IPOU3BOJACTBE U CBS3aHHBIX C HUM NPOQeECcCUsX.
[Ipumenenue cepHol KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COeIMHEHUN B MPUPO/IE.
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIOCOOBI €ro MpeI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIIECHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (pusndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBYE C METaJUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3UYECKME M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpA), IPUMEHEHHUE U MOJIyUYEHHE B JIaDOpaTOPUH
Y MPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKLUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEHCTBUE CO IeioyaMmu), npuMmeHeHue. KadecTBeHHas
peakius Ha noHbl aMMoHuA. Okcunbl azota (I, II, III, IV, V). Azotucras kuciora.
A3OTHAas KHCIIOTa, €€ MOoJIy4YeHHe, PU3NYECKUE U XUMUYECKHE CBOMCTBA (00I1IKe KaK
IpeCTaBUTENs Kilacca KHUCIOT M creuu(puyeckue), NMpuMeHeHne. XHUMUYECKue
peaKkiuu, JiekKalire B OCHOBE MOJTYYEHUs a30THOM KHUCJIOTHI B MPOMBIILIEHHOCTH.



Hutpatet u HuTpuThl. KauecTBeHHBIC peakiuu HA HUTPAT- U HUTPUT-AHHUOHBI
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpesibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, autorponHbie Moaudukanuu Gocdopa (6enbiii 1 KpacHbIi dhocdop),
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METaNIaMU, KUCIIOPOJIOM,
rajoreHaMu, KOHUEHTPHUPOBAHHBIMU a30THOM M CepHOM Kuciaoramu). OKCUAbI
docdopa (III, V), dochopras kucnora, ¢u3nMUecKue W XUMUYCCKHE CBOMCTBA,
nonyuyenue. KauectBeHHas peakuuss Ha ¢ocdar-uonsl. IlpencraBinenus o
ranorenunax docdopa (I, V).

[ToHsiTHE O MUHEPAIIBHBIX YI00peHUsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
yno0openusi. XMMHYECKOE 3arpsi3HEHUE OKPYKaroUIed cpeibl COEIMHEHUAMU a30Ta
u docdopa.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSL.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJENCTBUE C METaNIaMH, HEMETAJUIAMH, KOHLIEHTPUPOBAHHBIMHU a30THOU U
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupoe.
Oxcuppl yriepoaa, ux (Gpu3nueckue U XMMUYECKHUE CBOMCTBA, JCHCTBUE HA JKUBBIE
OpraHu3Mbl, MMOJIYYEHUE U MPUMEHEHUE. DKOJIOTHYEeCKUe MpoodiieMbl aTMochepsl,
CBsI3aHHBIE C OKcu1oM yriieposa (IV). YronpHas kuciiora v ee coiu, ux pu3ndeckue
U XUMHUYECKHE CBOMCTBA, IOJyueHHEe U  npumeHenue. KapOoHatsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasibHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, THJIEH, aleTHJICH), 3TaHOJI, TJIMLEPHH,
yKCycHas KucioTa. [IpupoaHbple UCTOYHUKHU YIIIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX NEPEpabOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBaX — KHUpax, Oeykax,
yriaeBojgax — M WX pOJIM B JKW3HM 4YeloBeKa. EJMHCTBO OpraHMYecKux u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XHUMHYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJulaMH, KUCJIOPOJOM, YIJIEpOAOM, raJloreHamMu), MOJyYeHUEe U MPUMEHEHUE.
Ponb kpeMuus B ipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHI: (PU3MUECKHE U XUMUYECKUE CBOMCTBA, MOTYYeHHE U IPUMEHEHUE B OBITY
¥ TIPOMBIIUIEHHOCTH. Ba)kHeme cTpouTenbHble MaTepualbl: KEpaMuKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. IIpobOiiembl 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.



bop. OcobennocTu crpoeHust aroma. OO1IHe MpeACcTaBIeHUS O GU3NISCKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAXKAOIIMUX (U3UUYECKHE M XHMHUYECKHE CBOMCTBa
raJIOr€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JII0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COCTUHEHUN;

HaOMIOICHWE ~ Tpollecca  OOyIJIMBaHWSA ~ caxapa  IOA  JICWCTBHEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHHE XUMUUYECKUX CBOWCTB pa30aBI€HHON CEpPHOM KUCIIOTHI;

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIU HA CYTb(UI-, CYIbPUT- U CYyIbhaT-UOHBI
Y HAO0JIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUI, 00pa3liaMu a30THBIX U POCPOPHBIX yI0OpEHHI;

noJilyuyeHue, coOupaHue, paclo3HaBaHUE U M3yYEHUE CBOMCTB aMMHAKa,
M3y4EeHUE CBOMCTB COJIE aMMOHMUS,

IIPOBEICHHE KAYECTBEHHBIX PEaKUUid HA MOH aMMOHUSA, HUTPUT-, HUTPAT- U
(docdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

U3Y4YEHHUE B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIBIO,
CBOMCTB (hocHOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

NoJlyuyeHue, coOrpaHue, pacro3HaBaHUE M U3YyYEHHE CBOMCTB YIJIEKHUCIIOTO
rasa;

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

U3Y4YeHHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

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

pelIeHre SKCepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO1ue coiicTBa MeTauioB. O0IIast XapaKTepUCTHKA XUMHUUECKHX 2JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J10KeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa m crpoeHus aromoB. Metamisl A- u b-rpymnm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalmnyeckas CBSI3b U MeTaJUIMYeCKast
KpUCTaJUTMUECcKas perieTka (MPUMUTHBHAS KyOudecKkas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, IrpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTIAKOBAHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAIIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampshkeHud  MertauioB.  OOmue
XUMHUYECKHE CBOWCTBA MeTaioB. OOmme crnocoObl TOMYYEHHUS METAaJIOB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CrjaBbl (CTajib, YyryH, AOpaAIIOMUHUN, OpoH3a). [IpumeHenue
METaJUIOB U CIUJIaBOB B OBITY U MPOMBIILIICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMHUYECKHE CBOMCTBA (HA MpUMeEpe HATpUsI U Kajusl), MOJydeHHUe.
OKcubl M THAPOKCUABI HATPUA U Kaius. [[puMeHeHrne menoYHbIX METaIOB U UX
coeMHEHN. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METAUIBI MarHuii MW KalblMH: IIOJIOXKECHHE B
[Ieproanueckoi cucteMe XuMru4ecKux 3ieMeHToB 1. 1. MenzaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojaec. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeilre coeTuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOKI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHUIA: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIcHHE B mpupone. Pusnyueckue u
XUMHUUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX  MOATPYIN):
nonoxkenne B llepuonnueckoit cucreme xumuuyeckux odnemeHtoB [, WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IPOBaJIay AIEKTPOHA Ha
npuMepe CTPOSHUsI aTOMOB Xpoma, Melid, cepedpa. BajgeHTHbIE COCTOSIHUSI aTOMOB
d-3]IeMEHTOB, CTENEHUW OKHUCIECHHUS AaTOMOB B COCIUHEHUSX. 3aBUCUMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB W THUIAPOKCHUAOB METAJUIOB OT 3HAYECHUS
CTEMICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[TepBoHayanbHbIC NPEACTABICHUS O KOMIJIEKCHBIX COCTMHEHUSIX.

Menp u cepebpo: CTpO€HHE aTOMOB, CTENEHH OKucieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTESIMHU), 00 UX OKCHIaX, THIPOKCUIAX U



colisix, ux mpuMmeHeHuu. [IpeacraBieHuss 00 aMMHAYHBIX KOMITIEKCAaX cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI LIMHKA.

Kene3o: cTtpoeHue atoma, CTeneHM OKuUcieHUs. HaxoxiaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKeJe3a, IpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (1) u xenesa (III), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peakI[uu Ha KaTUOHBI Xkee3a (2+) 1 xenes3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BoJIcTBO uyryHa W CTaju.
DKoJIoTHYECKHE MPOOIEMBI, CBI3aHHBIC C METAJLUTYPTHISCKUMHE MPON3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEIIIECTB U SIBJIICHUI:

O3HAKOMJIEHHE C oOpasllaMi METAIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJEIUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
UCCIIEIOBAHUE TMPOIECCOB AJIEKTPOIn3a pacTBopoB xyopuaa meau (1) m monuna
KaJIMsl, KOPPO3UU METAJIIOB,;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KaJbLIUS W HATPHUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

M3YYEHHE NPOILIECCOB IMOJIYYEHHUS TUAPOKCUIOB JKee3a, UX XUMHUYECKUX
CBOJCTB;

U3y4YeHHUE PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJIbIIUSl, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U OMMCAaHWE OKpallMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajaus U
KIS,

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCUIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelieHre dKCIepUMEHTaIbHBIX 3a/1au 1Mo Teme «BakHelue MeTamibl U ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEILIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObITy. [lepBas momMolb npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

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



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUCHHE
M3Y9aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCIMHECHHU NIl (yHKIIMOHUPOBAHHS
opraHu3mMa 4esnoBeka. [lorsTre o 3m10poBoM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpebl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMH YIJIEPOJIa, a30Ta, CEPHI, TSIKEIbIX MeTaIOB. [loHsATHE
o [IJIK. Ponp XMy B pelieHUH 3KOJOTHIECKUX MPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMy MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENIEJICHNE KHUCIOTHOCTA TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
00pa30BaHUs KUCIOTHOTO JAOX/S, U3yUYeHHUE €T0 BO3ACHCTBUS HA MaTEpPHUAIIbI.

IloBTOpeHne u 00001IeHNMe 3HAHMH OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[leproguueckuii 3akoH U [lepuoandeckas cucTeMa XUMUUECKUX JIIEMEHTOB B
CBETE IMPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBA3H.

Knaccudukanusa XUMHUECKHMX pEaKIUH 10 pa3IMyHBIM  IpPU3HAKaM.
[IporHo3upoBaHrue BO3MOKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpaIlCHUA B
pPa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['mapoims coseit. Peakunm okucieHusi-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUMW M COJ€l B CBETE€ MNpPEACTaBICHUNA 00
AIEKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (MPOIIECC), HAYUHBIN (HaKT,
TUIO0Te3a, TEOPHs, 3aKOH, aHaIW3, CHHTE3, KiIacCU(UKAIUs, TEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuallbl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arpeTaTHBIE COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEll,
KpUCTAJTMYECKas pelieTka, d3JeKTPOH, SJIpO aToMa, MPOTOH, HEUTPOH, MOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJMOAKTHBHOCTH, alb(da-, OeTa- W raMMa-u3IydcHHE,
IIEKTPUICCKUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKH, COTHCUHBIN
CTIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKTP.

Buomnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChl 0OMEHA BEIIIECTB,
MUHEpAIbHBIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHbIC
BEIIIECTBA.

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

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



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XVMUN
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JEATEIbHOCTH 00pa30BaTebHON OpraHu3allii B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOpPAa3BUTUA U COLMAIU3ALMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIIEIMIO0, TOHUMAaHWE 3HAYCHUSI XUMUUYECKON HAyKu
Y TEXHOJIOTHH B JKU3HU COBPEMEHHOTO 00IIEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIGHWN B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

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

TOTOBHOCThH OILICHMBATh CBOE IOBEJICHHE U TOCTYNKH CBOMX TOBAPUILEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYNKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT' 0 MO3HAHUS:

MUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC IS
MOHMMAHMUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MIPOU3BOUTENLHBIX CHJI OOIIECTBA B IIE€JIOM, POJM M MECTa HayKu «XUMHUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTUSI TMPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPELOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIEI0BATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHUS U YPOBHA JalbHEHILIEro
oOy4JeHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpaleHUH C
XUMUYECKMMU BEIIECTBAMH B YYECOHBIX U )KM3HEHHBIX CUTYyAIUsX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJAOBOM AESITEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENbCKOM NEATEIbHOCTH KAK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOMXHOCTU CaMOpeaIu3ali B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOIMMOCTH OTHOLIEHUS K MPUPOJIE KAK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX MOCJIEICTBHMA ISt
OKpYXaIoIlEel Cpe/ibl; 0CO3HAHUE II100aTIBbHOr0 XapaKkTepa IKOJIOTHYECKUX MpodIeM
U IIyTeN UX peleHus; CHOCOOHOCTh MPUMEHATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a[ad, CBA3AHHBIX C OKpYXKalolled Cpenoi; aKTUBHOE
HENPUATHE NEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIECH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaKAaHWHA W MOTPEOUTENs B YCJIOBHUSX B3aUMOCBSA3M MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaIOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00111€eT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpa U TMPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOIIOICHNE, U3MEPEHHE, UCCIICIOBAHUE, DKCIIEPUMEHT U JIPyTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMH IS TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEp)KaHHUS Yy4yeOHOTOo mpenmera, (HopMuUpOBaHUS



KOMIIETEHLIMM, @  TaKKe  IPOEKTHO-UCCIEAOBATEIbCKOU  JEATEIBHOCTU
oOyuJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPaKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBble Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJb30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWH: PACKPHIBATh CMBICT XUMHUYECKUX TOHSITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJU3UPOBATh,
CpaBHHUBaTh, 00001aTh, BBHIOMpPATh OCHOBaHUA IS KJIacCUDUKALMK U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIINil; YCTaHABINBAThH
IPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JeAYKTHBHBIC, TI0 aHAJIOTHH ); IpeIaratb KPUTEPUN
U BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS IMPUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas (opMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUK — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJICIIbHBIX
MPEACTABICHUH  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJibCKkue AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIEA0BATEIbCKOM IEATETLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJICHHBIE BOIMPOCH B KA4Y€CTBE WHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBISATH
u GopMyIHpOBaTh MPOOJIEMY, ONMPENEIATh 1eJb W 3aJadd, COOTBETCTBYIOIIHE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTCIIBHYIO THITOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMECHHUS IMPOBOAWTH HM3MEPCHHS HEOOXOIUMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST ¥ BBIBOJABI MO pe3yjibTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O MPOACIIaHHON paboTe;

Pabora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpPMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTEepHEeTa); aHAMM3UpOBaTh MHPOPMAIIUIO U KPUTHUYECKH OILICHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSITh
pa3iuyHble METOIbl W (OPMYIMPOBATH 3ampOCHl MPU TOUCKE U 0TOOpe
uHpOpMaLUY, HEOOXOAUMOM MAJs BBINOJNHEHUS YYEOHBIX 3a1ay; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIOIB30BaTh HAyYHBIA S3bIK B KAaueCTBE CpPeACTBa palbOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXIpeAMeTHble (pusnueckue u
MaTeMaTHYeCKUe) 3HAKU U CHUMBOJIbI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M NIpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJISJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁnue IleICTBPIﬂ:

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJTYUYCHHBIC PE3YJIbTaThl MO3HABATEIBLHON JNIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C IMpe3CHTaIuen
pe3yIbTaTOB BBIMIOJIHEHUSI XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BATEIbCKOM
7a00paTOPHOM MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI IO 00CYK/1aeMOM TeM€e M BBICKA3bIBaTh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOM
3a/1ayi.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPYIIOBast KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paCHpeleisaTh 3aJaud MEXIY
YJ€HAMU TPYIIbl; BBIMOJHATH CBOIO 4YacTh paOOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JIPYTMX WICHOB KOMaHbl, ONPENCTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMOJHEHHON pabOThI; peliaTh BO3HUKAIOUIUE MPOOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITYypMe» M Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA HCﬁCTBHﬂMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
qHuCJIC:



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3a1a4d: CaAaMOCTOSATEIBHO
BbIOMpaTh COCO0 perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELICHUU y4eOHOU WU
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE MOJYUYEHHBIX PE3YJIbTaTOB (POPMYINPOBATH
00OOIIECHUs] W BBIBOJABI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JI€ATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oO1rero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeIbHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAIM30BbIBATh YIIIYOJIEHHOE U3YYCHUE KaK B paMKax OTJIEIbHBIX
KJIACCOB, TaK M B paMKaxX peaju3alud WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUiA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIecTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTh MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PEIIaTh 3a/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOMIMMUCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUH, ClIEM(PUUECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMH»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIHHOCTH IO TOJYYCHHIO
HOBOTO 3HaHUS, €ro WHTEPNpeTaly, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECTeUnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 Kkaacce y oOyudaromierocs OyayT chopMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIIyOJCHHBIM YPOBHE:

PacKphIBaTh CMBIC OCHOBHBIX XMMHWUYECKHUX IIOHSATHUM: aTOM, MOJIEKYa,
XUMHUYECKUN DJIEMEHT, METajll, HEMETa/lJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0S XHMHYECKOro »JJIEMEHTa B COCJAMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCJIOTa, OCHOBAHHE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XHUMHUUYCCKas pPeaKIus,
KJIaccuUKaIys peakivil: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHUs, peakl OOMEHa, 3K30- W JHJAOTEPMHUUECKHE PEaKIUH; TEIIOBOU



3pdeKT peakiuu; Aapo aroMa, SJIEKTPOHHBIM CIION aroMma, aToMHas OpOuTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HENOJSpHAas KOBAJIEHTHAs CBS3b,
WOHHasi CBf3b, HWOH, KaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATh
3TU MOHATHUS MIPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUMN;

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENETATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSX,
CTENEHb OKUCJCHHS 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAJIC)KHOCTD
BELIECTB K OINpeAeIEHHOMY KJacCcy COeIMHEHUH no (GopMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIMHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /[[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHH, 3aKOHA ABOTAJpPO U €ro CIEACTBUM, PEACTABICHUN O HAyYHBIX METOAAX
NIO3HAHHSA, B TOM 4YHUCJIE OKCIHEPUMEHTAIBHBIX M TEOPETUYECKHX METOMAX
UCCJIEIOBAHMS BEIIECTB U M3yUYECHHS] XUMUYECKHUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT UX N0JIOKEeHUS B [lepuonnueckoit cucreme:

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 Gopmy [leproanueckoii cuctemMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynmna (b-rpynmna)», «Mainbie nepuoab» U «O0JbIINE IEPUOABDY;

COOTHOCUTH 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsin
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTHYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE PEaKIMH (110 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3G DeKTy);

XapaKTepU30BaTh (ONMUCHIBATh) PU3NUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBS3b MEXIY HHUMH,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX ~ YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KHUCJIOPO/Ia, BOJOPOAA M BOJABI B MPUPOHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKHUX NPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTr0 3JI€MEHTa B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMmysie COCAMHECHHS, HaXOIUTh
MPOCTEUITYI0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIny;

MPUMEHSATH OCHOBHBIE OIEPAIlUU MBICITUTEIHPHOW JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BhISIBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUSA — HaOII0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — JJIi OCBOCHUS
y4e0HOTO COIepKaHUS;

pPacKphIBaTh CYITHOCTH MPOIIECCOB OKHUCIICHUS U BOCCTAHOBJICHHS, COCTABIISATH
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakIuii (MeToA0M
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBA3UM MEXKIYy peaqbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSACHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCHTh XUMUYCCKHAE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6€30macHoi pPaboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MTOCY/TBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIEHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSIMH BBITIOJIHCHUS J1a0OpPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYYEHUIO U COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(BolOpoJia ¥ KUCJIOPO/Ia), MPUTOTOBJIEHUIO PACTBOPOB C OINPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA, PEIICHUIO YKCIIEPUMEHTAIBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCTUHEHUI,

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITEH YMEHUs 0€301acHOTO 0OpaIeHus C BEMIECTBAMU, UCTIOIB3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHWE MPaBUJI MOBEJACHUS B IEJSIX COEpEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPEeIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIE PE3yJIbTaThl U3yUYCHUS XUMUHU Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, aHUOH, »3JEKTPOOTPULATENBHOCTb, CTEINEHb
OKHCIICHUS, XUMHUYECKas peaklus, TeIIoBoM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTBI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHUECKAS TUCCOLMAIIUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH, OKHUCIUTENIb, BOCCTAHOBHTEID,
OKHCIIGHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBSI3b (KOBAJCHTHAs, MOHHAs, META/INYECKasi), MEKMOJIECKYISIPHbIC
B3aMMOJEHCTBUS (BOJOpPOAHAs CBS3b, CUJbl BaH-nep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANTMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IpaHELIEHTPUPOBaHHAS KyOuueckas,
reKCcaroHaJibHasl TJIOTHOYNAKOBaHHAsA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTalau3, XUMUYECKOE PABHOBECHE, JIEMEHTBI XUMHUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSITh
9TH MOHSTHS IPY OMUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUs (POPMYJI BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IU4YHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUJIBl XUMHUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCOUHEHUSX, 3aps] HOHA II0
XUMHUYECKON (opmyie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIT KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cmbicn [lepumoamueckoro 3akona JI. M. MenaeneeBa u
J€EMOHCTPUPOBATH €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 TMOJIOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeseIeHUeM JJIEKTPOHOB IO 3HEPreTUYECKMM YPOBHSIM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

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



PacCKpbIBaTh CMBICI TEOPHUH JICKTPOJUTHUECKON JUCCOLMALINY, 3aKoHa ['ecca
U €ro CIJEJICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUSs
CKOPOCTHM XHMMHUYECKOW pEaKI[MW, HampaBJICHUS CMEIICHUS XUMHUYECKOIO
paBHOBECHSI B 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TerIoBoMy 3(deKkTy, Mo arperaTHOMY COCTOSHUIO PEareHTOB, MO W3MEHEHUIO
CTENIEHEH OKMCIECHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3JIMUHBIX KJACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAas 3TO OMHCAHUE
pUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX
peakuuii;

COCTaBIISATh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOMALINN KUCIIOT, HIEI0Yen
Y COJICH; TIOJIHBIC U COKPAIIEHHbIC YPABHEHUSI PEaKIIMii HIOHHOTO 0OMEHa; peaKIui,
MOATBEPAKAAIONMIUX CYIIECTBOBAHUE T'E€HETUYECKOM CBSA3M MEXKIY BeleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbiBaTh  CYHIHOCTh MPOLECCOB THAPOIU3A COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIMil, CYyITHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKIMl  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUf;

MPEACKA3bIBATh XapaKTEP CPelbl B BOJHBIX paCTBOPAx COJIEH;

XapaKTepPU30BaTh (OMUCKHIBATH) (PU3UUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MAarHUM, KaJablUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, cepeOdpo)
U 00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHUCJE UX BOJHBIX PaCTBOPOB
(amMmuak, XJI0pOBOAOPOI, cepoBo1opo, okcuanl yriaepoaa (11, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), cepsr (IV, VI), ceprucras, cepHas,
azoTHasi, (pocdopHas, yrojbHas, KpEMHHUEBAsE KHUCJIOTHI, OKCUAbl U TUIAPOKCHJbI
MetaiioB [A-ITA-rpynn, amtomunust, meau (II), nunka, xenesa (11 u I11));

MOSICHSTh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS] U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCIIOTHI U MX coyir, Tamorenunbl kpemuus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranat xanus;

OMUCHIBATH POJIb BAXKHEHIIINX U3Y4aeMbIX BEILIECTB B MPUPOIHBIX Mpolieccax,
BIIUSIHUC HA KUBBIC OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
MCIIOJIb30BaHUE JJIsl CO3/ITaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHA;

MIPOBOJIUTH PEAKIIMH, TOJATBEPIKIAIONINE KAaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEILIECTB, PACIO3HABAThH OIBITHBIM MYTEM COJIEpIKallecs] B BOJHBIX PAacCTBOpPAX



MOHBI: XJOpUA-, OpoMHI-, MOAUI-, cylab(ar-, (ocdar-, kapOOHAT-, CHUIIHKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUI-HOHBI, KATHOHBI
aMMOHUSI, MarHusl, Kajabllys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XWMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BELIECTBA B pacTBOpPE, HAXOIUTh
npocTeiinyo (popMyIly BelecTBa Mo MaCCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJNTH PACUETHI MO YPABHEHUSIM XUMHUYECKHX PEAKIH ¢ Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJIA MPOAYKTAa, 3HAYEHHS TEILIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJTI0/1aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPH UCTIOIB30BAHUU
XUMHUYECKOM MOCY/IbI U 000PYI0BaHUS, a TAK)KE IMPaBUiia 0OpaIleHus C BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
INPaKTUYECKUX paldOT MO MOJYYEHUIO M COOMpPAaHUIO Tra3000pa3HBIX BEIIECTB
(aMMuaKa M yrieKHCIIOro ra3a) U perieHUIo SKCIEePUMEHTAIBHBIX 33/1a4 M0 TeMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTIOKA3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OIEpPAlMU MBICIUTEIBHOU AEATENbHOCTH (aHANIMU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEeHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JeHUE, U3MEpPEHNE,
MOJICITUPOBAHUE, IKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN );

OpUMEHATh  MpaBuja  0Oe30macHOro  oOpalieHuss € BEUIECTBaMHU,
UCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COepEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MNPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3JICUCTBHSI HA JKMBBIE OPTaHU3MBI OINPEICICHHBIX BEIIECTB, MOSACHITH Ha
npUMepax CIocoObl YMEHBIIEHUSI U TPEJOTBPAIICHHS UX BPEIHOTO BO3ACHCTBHUSA,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeJCTaBiIeHUsI O cdepax MpodecCHOoHaTbHON
JeSATEeTLHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
UIsi Ipo(heCcCHOHaNbHON OpUEHTAllMd W JIUII OCO3HAHHOTO BBHIOOpAa XWMUU Kak



PO MIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOU MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHUYECKONH W XUMHUKO-IKOJOTHYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEICHNS YUEOHBIX HCCIICIOBAHUH B YCIOBHUAX 00pa30BaTEIbHBIX OpraHu3allni,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U (uu¢posBbie)
KonTposabHbie IpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 6 2
MPaKTUYECKON NeATEIbHOCTH
YyeJioBeKa
BemectBa u xummnueckue
1.2 20 1
peakuuu
Wroro no pazneny 26
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKUX BeIIECTB
Bosnyx. [TonsTue o razax.
2.1 12 1 1
Kucnopoa. Oxcujibt
Bonopoa. ITonsitue o kucnorax
2.2 4 1
U COJISIX
Boga. PactBopsl. [loustue 06
23 P 16 1 1
OCHOBaHUSIX
OCHOBHBIE KJIacChl
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no pazneny 48




Pasznen 3. [lepuoguueckuii 3axon u [lepuoguyeckasi cucrema xummueckux 3jaemMenToB /. M. MenaeneeBa. CtpoeHune aToMOB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[lepuoauueckuii 3aK0H U
[lepuoanueckas cucrema
3.1 14
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma
Xumudeckas CBI3b.
3.2 OKHCIUTEIBHO- 12 1
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
Hroro no pazneny 26
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 102 5 6
ITPOI'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pa3nea 1. BemecTBo U XuMuueckasi peakuus
11 [ToBTOpeHue u yriayoieHue 3HaHu| o g
BEILIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 |
' XUMUYECKUX peaKuid !
13 DNEKTPOIUTHYECKAs JUCCOLUAIIM. 10 | )
' XUMHYECKHE PEaKIiu B PaCTBOPax
Uroro no pazneny 32
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
71 OO11ast XapaKTepUCTHKA XUMHYECKUX 6 |
' anemeHToB VIIA-rpynmsl. ['anorenst
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 8
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 14 1 2
KpEMHUU, UX coequHeHus. bop
Uroro no pazaeny 40




Paznen 3. MeTaJIBI M BX COETUHEHUS

3.1 ‘ OO01Iue cBOiicTBAa METAJIIIOB 6
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUS 14 2
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. )
) OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH
Hroro no pazneny 2
Paznea 5. O06001menne 3HaAHUI
51 [ToBTOpeHUE 1 0000IICHNE 3HAHUT 6 5
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiaccoB
Hroro no paszneny 6
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuun. Ponap XuMuu B KU3HU
yenoBeka. [lonsaTre 06 uctopuu
BO3HUKHOBEHHMS U Pa3BUTUSA XUMHUHU. XUMUS
B CUCTEME HayK

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

07.09.23

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Tena n BemectBa. Puznyeckue u
XAUMHUYECKUE CBOMCTBA BEILIECTB.
dusnueckre U XUMUYECKUE SIBICHUSI

07.09.23

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICITUPOBAHHE.
ITonsarue o METOaAax pa6OTI>I C XUMHYECKUMHU
BemecTBamu. O60py0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

08.09.23

[TonsATHE O TEOPETUUECKUX METOIAX
ITO3HAHUSI B €CTECTBEHHBIX HAYKAX.
HcTouyHnKH XUMHYECKON HHpOpMau

14.09.23

[TpakTiueckast pabota Ne 1 o teme
"IIpaBuiia paOoTHI B 1abOpaTOPUU U MPUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

14.09.23




Yucrele BemecTBa U cMmecu. CriocoObl

3JIeMeHTa 1o (popmyIie coeTMHEHUS

6 y 15.09.23
paszeneHus cMecen
[TpakTuueckas padota Ne 2 o Teme

7 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH 21.09.23
MOBapEHHOM cOon)"
ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHE

8 21.09.23
AJIEMEHTBI

9 XUMHUYECKUE JIEMEHTBI 22.09.23

10 [IpocThie U CIOKHBIEC BEIIECTBA 28.09.23
BeniectBa MOJIEKYISIPHOTO U

11 yIAp 28.09.23
HEMOJICKYJIIPHOTO CTPOCHHUS
Xumunueckas popmyna. BaneHTHOCTH

» hopmy. 29.09.23
aTOMOB XMMHUYECKUX JIEMEHTOB

13 3aK0oH OCTOSIHCTBA COCTaBa BEIIECTB 05.10.23
OrnpeneneHrne BaIGHTHOCTH aTOMOB 10

14 . 05.10.23
dbopMysiaM OMHAPHBIX COETUHEHUM
OTHOcCuTeNbHAs aTOMHAs Macca.

15 06.10.23
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

16 MacChl BEIIECTB, MOJISIPHON MAaCChl, MacChl 12.10.23
BEIIIECTB 1 KOJMYECTBA BEIIECTBA
MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B

17 COCTMHEHWH. BhIanucienns MaccoBoM 10U 12.10.23
XUMHYECKOTO dIIEMEHTA 110 GopMyIie o
COCTMHECHUS
Brruucnenust MaccoBoi A0JIU XUMHUYECKOTO

18 13.10.23




19

Haxosxnenue npocreiimens Gopmyiibt
BELIECTBA [10 MACCOBBIM JI0JISIM JIEMEHTOB.
Brraucnenus npocreiimeit popmyisl
BELIECTBA [10 MACCOBBIM WJIU MOJIBHBIM
JIOJISIM DJIEMEHTOB

19.10.23

20

21

KonnuectBo BemectBa. Mois. MosbHas
IOJI XUMHAYECKOTO DJIEMEHTA B COEANHEHNH

Bzaumocss3s KOJIN4YCCTBAa, MaCChl U YHUCJIa
CTPYKTYPHBIX CIUHUIL BCIICCTBA. MonbHas
J0JI1 XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHNI

19.10.23

20.10.23

22

Haxoxnenne npocreiinied opmyItbt
BEILECTBA 10 MOJIBHBIM JI0JIIM 3JIEMEHTOB

26.10.23

23

24

25

XUMUYECKUE ABICHUA. XUMUYECKask PEaKIus
U €€ NIPU3HAKU

ATOMHO-MoOJIEKysipHas Teopust. Ku3Hp u
neareabHocTe M. B. JJomonocoBa. 3akoH
COXPAaHEHHUsI MACChl BEILLECTB

XUMHYECKUE ypaBHEHUS. TUIIBI XUMAYECKHUX
peakuuii

26.10.23

27.10.23

09.11.23

26

27

28

Pacuérpl N0 XMMHUYECKUM YpaBHEHUAM
KOJIMYECTBA U MacChl HCXO/IHBIX BEIIECTB
WJIU IPOJYKTOB pEeaKIUU

Brpluncnenus no ypaBHEHUSIM XUMHUYECKOU
peaKIuu: KOJIMYECTBA BEIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
pEareHToB WK MPOTYKTOB PEAKIINH

Brluncnenus no ypaBHEHUSIM XUMHUYECKOU
peakLyu: KOJIMYECTBA BEIIECTBA, MACCHI 110

09.11.23

10.11.23

16.11.23




29

W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAccCe
pEareHToB WK MPOJIYKTOB PEaKIUU
Kontposbnas padora Ne 1 mo teme
"BemectBa 1 XuMHu4YecKue peakiuu"

16.11.23

30

31

32

33

Bo3ayx — cmecsk ra3os. Ilonsatue o razax.
3akoH ABorajpo. MomnsipHblil 00bEM ra3os

Brruncnenus 00béMa, KOIMYECTBa BEIIECTBA
rasa 1o U3BECTHOMY €T0 KOJIMYECTBY
BElIECTBA, 00BEMY

OTHOCHUTENBHASA IIOTHOCTh I'a30B
BrrunciaeHnss OTHOCUTENBLHON INIOTHOCTH
Ira30B.

OrnpezenieHne OTHOCUTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEIIIECTBA 10 U3BECTHOM OTHOCUTEIBHOM
TUIOTHOCTH

17.11.23

23.11.23

23.11.23

24.11.23

34

BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
MacCChlI raza 1o U3BECTHOM OTHOCUTEIIbHOU
IJIOTHOCTH

30.11.23

35

36

37

OOBEMHBIC OTHOIIIECHUS Ta30B TIPH
XUMHUYECKHX PEaAKIIHSIX

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMHUYECKON PEeaKIuu

Kucnopot — 3JIeMeHT M MPOCTOE BEIIECTRO.
Oxcunpl

30.11.23

01.12.23

07.12.23

38

CrniocoObl oty4eHus KUCIopo/ia B
71a00paTOPUU U MPOMBILIUIEHHOCTH

07.12.23




39

40

[TpakTrueckas padota Ne 3 o Teme
"TTomrydenue u coOupaHue KUCIOpoa,
U3y4YEeHUE €ro CBOUCTB"

Kpyrosoport kucnopona B nmpupoae. O30H —
AJTOTPONHASE MOAU(PHUKAIUS KUCIOPOoaa

08.12.23

14.12.23

41

TemnoBoit 3 PekT XuMUIECKON peaKIlum,
TEPMOXUMHUYCCKHE YPABHEHUS, IK30- H
SH/IOTEPMHUUECKUE PEAKITHH

14.12.23

42

43

44

45

46

Tommeo. Mcrions3oBanue yrisi 1 METaHa B
Ka4yeCTBE TOILUINBA. 3arpsi3HEHHE BO3AyXa.

Beruncnenus no ypaBHEHUSIM XUMUYECKON
peaKIuK: KOJIMYECTBa BelecTBa, 00bEMa,
MacCCBhI 110 U3BECTHOMY KOJIMYCCTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
[IPOAYKTOB pEeaKLNU

Konrtponsnas padora Ne 2 o teme "Bo3nyx.
Kucnopon. Oxcunpr"

Bopopon — sneMeHT U IpocToe BEIECTBO.
Crioco0bI ostyueHust BOA0poia B
71a00paTOpUU U MPOMBILIUIEHHOCTH
Hcnonp3oBanue Bogopoaa B Ka4eCcTBE
TOTIJINBA.

[TpakTiueckast padota Ne 4 o teme
"Tlony4yenue u coOupanue BOAOPOAa,
U3y4YEHUE €ro CBOUCTB"

15.12.23

21.12.23

21.12.23

22.12.23

28.12.23

47

IToustue o xucnorax u coisax. Cocras
KHUCJIOT U COJIEH

28.12.23




48

Brrancnenus 00bEMa, KOMMYeCTBa BEIIECTBA
rasa 0 U3BECTHOMY €T0 KOJIMYECTBY
BEIIECTBA WM 00bEMY. Brruncnenus
00BEMOB Ta30B 110 YPABHEHUIO XUMHUYECKOM
peakuuu

29.12.23

49

Bpruucienus no ypaBHEHHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MacChI TI0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BbEMY, MacCe PEareHTOB UIn
MIPOJYKTOB PEAKITUN

11.01.24

50

51

dusnueckue ceolictsa Boanl. Boga B
npuponae. AHaau3 U CUHTE3 — METO/IbI
M3YYEHUS COCTaBa BOJBI

Xumnueckue cBorictsa Bognsl. CocTas
OCHOBaHUH

11.01.24

12.01.24

52

PactBopsl. PacTBOpHMOCTE BelIECTB B BOJIE.
HacelnieHHble 1 HEHACBIICHHBIE,
KOHIIEHTPUPOBAaHHbBIE U pa30aBIeHHbIE
pacTBOpLI

18.01.24

53

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
PAacTBOPOB: MAacCOBAsi OISl PaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALIUs

18.01.24

54

[TpakTrueckast padota Ne 5 o teme
"[IpuroroBiaeHue pacTBOPOB ¢
ONpeeNEHHON MacCOBOU JT0JIEH
pactBopéHHOrO BeulecTBa. [Ipurorosnenue
pPacTBOPOB € ONPEAETEHHON MOJIIPHOU
KOHIIEHTpaLMeN pacTBOPEHHOTO BelecTBa"

19.01.24




55

Bbruucnenus ¢ ucrnonb30BaHUEM MOHTUSA
«MaccoBasi J0JIs BEIIECTBA B paCTBOPEX.
Boluncnenus ¢ UCIoNb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHUEHTpaLus PaCTBOPEHHOTO
BELIECTBA»

25.01.24

56

57

58

Posb pacTBOpOB B pUpO/IE U KU3HU
yesioBeka. KpyroBopor Bojibl B Ipupoie
3arpsizHeHue NpupoHbIx BoJ. OxpaHa u
OUYMCTKA IPUPOJIHBIX BOJI..

Boruucnenus ¢ ucnosnb3oBaHueM rpaukoB
PacTBOPUMOCTH JUIsl pacyEToOB
pPacTBOPUMOCTH BELIECTB

Bbruucnenus ¢ ucnonb30BaHUEM MTOHSTUS
«MaccoBas J0JIs1 BEIIECTBA B PACTBOPE»

25.01.24

26.01.24

01.02.24

59

Borunicnenus ¢ UCronb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHIEHTpaLUs PACTBOPEHHOTO
BEIIECTBA»

01.02.24

60

61

Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
PacTBOPUMOCTH JISI PACYETOB
PacTBOPUMOCTH BEIIECTB

O00011eHUE U CUCTEMATU3ALNS 3HAHUM

02.02.24

08.02.24

62

KonTponbnas padota Ne 3 o reme
"Bonopoa. Boga. PactBopsl. OcHoBaHus"

08.02.24

63

64

Oxkcuppl: cocTaB, KiaccupuKanus,
TpUBHANIbHBIE Ha3BaHUs. [lomydenue u
XUMHYECKHE CBOMCTBA OKCHUJIOB

Ilonsatue o THUAPOKCHUAAX — OCHOBAHUAX U
KHUCJIIOPOACOACPIKAINX KUCIIOTax

09.02.24

15.02.24




65

66

dusnyeckue U XUMUYECKHAE CBOMCTBA
kuciaor. [lomyyenue Kucior

Knaccudukanust ocHoBaHuUiA

15.02.24

16.02.24

67

68

69

[L[&noun, X CBOMCTBA U CIIOCOOBI
MOJIYYEHHU S

HepacTBoprMbIe OCHOBaHMS, MX CBOMCTBA U
CIIOCOOBI MOJTyYEeHUS
[Tonsarue 06 aM(pOTEPHBIX THAPOKCUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YCHHUE.
[IpruMeHeHne BaxKHEUIIIUX OCHOBAHUH

22.02.24

22.02.24

29.02.24

70

71

72

Couu: cocraB, kiaccuukanus,
TPUBHUAJIBHBIC HA3BAHUA

duzndyeckre ¥ XUMHUYECKIE CBOMCTBA COJICH.

ITony4yenue coiuen

I'eneTnyeckas cBA3b MEKAY KilaCCaMU
HCOPTaHNYCCKUX CO€IUHEHUI

29.02.24

01.03.24

07.03.24

73

[IpakTuueckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKHIX
COCIUHEHUN»

07.03.24

74

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
PEaKIMK: KOJIMYECTBA BEIIECTBa, 00bhEMa,
MAaCChI 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, MacCe PEareHTOB UiTn
MPOAYKTOB PEAKLUHU

14.03.24

75

Brruncnenust Macchl MpoIyKTa peakiiuy mo
HM3BECTHOM Macce OHOI0 U3 UCXOIHBIX
BEIIIECTB, B3STOTO B BUJIC PACTBOPA,

14.03.24




76

COJIEpXKAIIero ONpeeIEHHYI0 MAaCCOBYIO
JIOJIKO PACTBOPEHHOIO BEILECTBA
Kontpoinbnas padora Ne 4 o Teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

15.03.24

77

[TepBbIe MOMBITKY KIIACCH(PUKAITUU
XUMHAYECKUX 31eMeHTOB. Ilonsarue o
rpynmnax CXOIHbIX 3JIEMEHTOB

21.03.24

78

79

80

DJIeMeHTHI, KOTOphIe 00pa3yloT aMmpoTepHBIE
OKCH/IBI Y TUIPOKCHIBI

[lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanydeckoro 3akoHa

KopoTtkonepunoanast v JJIMHHONIEPUOIHAS
dbopmerl [Teproaudeckoii CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneena.
Ileproas! u rpynbl

21.03.24

22.03.24

04.04.24

81

OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB.
CocraB aTOMHBIX s1Iep

04.04.24

82

83

84

H3oTtombl Kak Pa3sHOBUIHOCTH aTOMOB
XUMHUYCECKOI'O 3JICMCHTA

DIEeKTPOHBI. DIEKTPOHHAsE OPOUTAIIB.
OHepreTu4eckue ypoBHU U IIOyPOBHU
aToma; s-, p-, d-opoutanu

DneKTpOHHbIE KOH(UTYpaIH U

3NIEKTPOHHO-Tpaduueckue GopMysbl aTOMOB.

CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX DJIEMEHTOB
IIepuonnueckont cucremsl .. Menneneena

05.04.24

11.04.24

11.04.24




3aKOHOMCpHOCTI/I HU3MCHCHUA paaunyca
aTOMOB XUMHYCCKHUX OJICMCHTOB,
MCTANIMYCCKUX U HEMECTATIJIMYCCKUX

85 CBOICTB I10 TPYIIIIaM U MEPUOJIaM. 12.04.24
H3MeHeHne CBOWMCTB COEIMHEHU I
XUMUYECKHX AJIEMEHTOB B IIEPUOJAX U
rpymnmax
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA T10

86 ero noJjoxxeHuto B [lepuoanueckoit cucreme 18.04.24
.. Menneneena
3nauenue [lepuoanueckoro 3aKkoHa u

87 Ilepronueckoi cUCTEMbI XUMUYECKUX 18.04.24
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U TIPAKTUKU
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX

88 19.04.24
3JIEMEHTOB
KoBasieHTHas HENOJIApHAs CBS3b.

89 25.04.24
KoBanentnas nosnsipHas CBS3b

90 Honnas cBs3b 25.04.24
DJIEKTPOHHBIE U CTPYKTYpPHBbIE (DOPMYJIBI

91 P PYKLYP Popwy. 26.04.024
BEILIECTB

92 Kpucrannunueckue u amop¢Hble BelecTBa 02.05.24
Tunel KPUCTAITUNYECKUX PEIIETOK U UX

93 02.05.24
XapaKTEePUCTUKU
[TprunHBl MHOTOOOpAa3usl BEIIECTB,

94 3aBHCUMOCTb CBOMCTB BEIIECTB OT COCTaBa U 03.05.24
CTPOEHUS
CreneHb OKUCIEHUS. XUMUYECKUE

95 10.05.24

3JIEMCHTBI — OKHCIIMTECIIN U BOCCTaHOBUTCIIN




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

96 1 16.05.24
peakuuu
CocraBiieHHE YpAaBHEHUN OKUCIUTEIBHO-
97 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO/ 1 16.05.24
3JIEKTPOHHOTO OasaHca
Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKInu: KOJIMYECTBA BEIIECTBA, 00hEMA,
98 MAacCChI 110 U3BECTHOMY KOJIMYECTBY 1 17.05.24
BellecTBa, 00bEMY, MAaCcCe pEareHTOB WK
MIPOJIYKTOB PEaKLUU
Brerunciienus npocrenieid MoJIEKyJIpHOM
99 (OpMYJTBI BEIIECTBA TI0 U3BECTHBIM 1 23.05.24
MacCOBBIM JIOJISIM 3JIEMEHTOB
100 'I'<OHTpOJ'II>Ha$I pabota Ne 5 o Teme ) | 23.05.24
Crpoenue atoma. XUMHYECKasi CBS3b
101 PesepBHBIi ypok 1 24.05.24
102 Pe3epBHbIil ypok 1 24.05.24
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KonuyectBo yacos DJIeKTPOHHbIE
Jara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 CrtpoeHue aToMOB 1 07.09.23
[TocnenoBarenbHOCTh 3aIIOTHEHUS
2 AJICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1 07.09.23
IIEPUOJIOB
3 Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX 1 08.09.23
opbuTaneit aToMoB OOJIBIINX MEPHOIOB o
CreneHb OKUCIICHUS U BAJICHTHOCTD 1 14.09.23
5 Buael xumuueckoi cBA3u 1 14.09.23
OOMEeHHBIN 1 TOHOPHO-aKLIEITOPHBIH
MeXaHU3M 00pa30BaHUsI KOBAJICHTHON
6 1 15.09.23
CBA3U. MeXMONEeKyIsIpHbIE
B3aUMOJEICTBUSA
THUIbI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHHUS
KPUCTALIMYECKUX PEMIETOK.
7 P Vp 1 21.09.23
3aBHUCHMOCTbH CBOMCTB BEIIECTBA OT TUIIA
KPUCTAIUIMYECKOM PEIIETKY U BUA
XUMHUYECKOH CBS3U
Knaccudukanmst XuMHUuecKux peakimi
8 ¢ P 1 21.09.23
10 Pa3IMYHBIM MTPU3HAKAM
9 DHepreTruka XUMUYECKUX PEaKIUM. 1 22.09.23
TennoBoii 3G PekT XUMUIECKOH peaKLun o




10

11

12

3akoH ['ecca u ero cieacTBus

BrruncneHus mo TepMOXUMHYECKOMY
YPaBHEHHIO PEAKIHH: TEIIOBOTO

s dexTa XUMUIECKON peaKIuu 1o
KOJIMYECTBY BELIECTBA, MACCE HITU
00BEMY ITPOPEArupPOBABIIETO HITH
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakuu. 3aKoH JEHCTBYIOIIUX Macc

28.09.23

28.09.23

29.09.23

13

Oueprus aktuBauuu. [lonarue o
karanuze. epmenTsl. THIrHOUTOPBL.
@akTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON peaKIu

05.10.23

14

[IonsiTHE O XNMHUYECKOM PAaBHOBECHH,
npuHuun Jle Hlarense. @akTopsl,
BIIMAOIINE HA COCTOSTHUE XMMUYECKOTO
paBHoBecusl. [Iporao3upoBanue
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
MIPEBPALICHUHN B PA3IMYHBIX YCIOBUAX

05.10.23

15

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE
pCaKkuunu. Baxurle okucanTenn u
BOCCTAaHOBHTCIIN. HepMaHraHaT KaJlyusa

06.10.23

16

CBolicTBa NPOCTHIX BEIIECTB — METAJIIIOB
1 HEMETAJJIOB, KHCJIOT M COJIEH — B
CBETE MpeACTaBIECHUN 00 OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUIX

12.10.23

17

[Tpaktuyeckas padora Ne 1. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe

12.10.23




«OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC
peaKium»

Kontponbnas padota Ne 1 o teme

18 «OCHOBHbBIEC 3aKOHOMEPHOCTH 13.10.23
MPOTEKAHUS XUMUYECKUX PEAKLIUN»
PactBopenue kak pU3NKO-XUMUIECKUI

19 19.10.23
poIiecc

20 DNEKTPOIUTHI U HerJIeKTpOJII/ITI)I. Teopus 19.10.23
AIEKTPOJIUTUYECKON JUCCOLHAIITT

o1 HNonnoe HpOfIBBGI[GHI/IG BOJIBL. 20.10.23
Bonopoanslii mokazaresnb
DNEKTPONUTHYECKAs TUCCOLIUALIMS

22 KHCJIOT, OCHOBAaHUM M coJjieii. Peakmun 26.10.23
HMOHHOTO 0OMeHa
CBOMCTBA KHCJIOT, OCHOBAHUM M COJICH B

23 CBETE TMPE/ICTaBICHUI 00 26.10.23
AIEKTPOJIUTUYECKON JUCCOIHAITTT

24 KauecTBeHHBIE peaKkIIM Ha HOHbI 27.10.23
[IpakTnueckas padora Ne 2. Pemenue

25 SKCHEePUMEHTAIbHBIX 3aJa4 110 TEME 09.11.23
«INEKTPOTUTUYECKAS TUCCOLUALINSD)

26 I'upponms coneﬁv. HonHble ypaBHEHNS 09.11.23
TUAPOJIN3a COJICH
ITpakTuyeckas padora Ne 3. Pemenue

27 SKCHEePUMEHTAIbHBIX 3aJa4 110 TEME 10.11.23
«'maponus coneiy

)3 Boruucnenust Mmacchl NpoyKTa peakuu 16.11.23

0 U3BECTHOM Macce OJHOT0 U3




WCXOJIHBIX BEIECTB, B3SITOTO B BHJIE
pacTBopa, COIEPIKAIIETO ONPEEIEHHYIO
KOHIICHTPALIUIO PAaCTBOPEHHOTO BELIECTBA

Kontponbnas padota Ne 2 o Teme

29 "DNeKTpoIUTHYECKasT TUCCOLUAITUSA. 16.11.23
XHUMUYECKUE Peakiuu B pacTBopax"

30 OO01mas xapakTepruCcTHKa HEMETaJNIOB 17.11.23

31 OOm1ast XxapaKTEepUCTHKA raJIOTEHOB 23.11.23

1 XuMudeckue CBOI:'/‘ICTBa raJIoreHOB. 231123
XuMUYecKre CBOMCTBA XJIopa

33 XnopoBoaopoa. ComsiHas KUCIOTa 24.11.23
[IpakTuueckas padora Ne 4 o Teme

34 "[lonyuyeHue cOIIHOW KUCIIOTHI, 30.11.23
n3yyeHue e€ cBOUcTB"

35 [TonsTHE O KHCTOPOACOAEPKAILIUX 30.11.23
KHCJIOTaX XJOpa U UX COJSIX
Brruucnenust mo ypaBHeHUSIM

36 XUMHUYECKUX PEaKIUi, €ClIi OJIUH UX 01.12.23
peareHToB J1aH B U30bITKE

37 Baxwnerime coeMHEHUs XI0pa U UX 07.12.23
HaxO0KJICHHUE B TIPUPO/JIE
OO0mas xapakTepucTuka 31eMeHToB VIA-

o rpynibl. CTpO€HHE U CBOMCTBA MPOCTOTO 07.12.23
BEILIECTBA CEPhl. AJITIOTPOIHBIE
Moau(UKAIIH cepbl

39 CepoBomopon, CTPoeHI/Ie, buzmveckue u 08.12.23
XUMHUYECKHUE CBOMCTBA

40 Oxkcuppl cepbl 14.12.23




41
42

CepHI/ICTaH KHCJIOTa U €€ COJIM.

CepHas KucioTa u ee cojiu

14.12.23
15.12.23

43

[IpoMblIEHHOE TTOTyYE€HUE CEPHOM
kuciotel. Haxoxnenue cepel u €€
COCIMHEHUH B IIpUpOoAc. XUMUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpebl
COEIUHEHUSIMH CEPBI

21.12.23

44

45

46

47

BbruricieHus: Macchbl MPOAYKTa peaKiiu
10 U3BECTHON MaccoBO# (00BEMHOIN)
noiie (%) ero BbIXoJia OT TEOPETHUECKHU
BO3MOYKHOTO

Brruucnenus maccoBoit (00bEMHOM) 105IH
(%) BBIXOZA MPOIYKTA PEAKIIUHU 1O
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIIUN

OO01as xapakTepuCcTHKa SJIEMEHTOB VA —
rpynmnsl. A30T, pacipocTpaHeHHE B
npupoie, GU3HIECKUe U XUMUICCKUE
CBOMCTBA

AMMUak, ero Gpu3nYecKue 1 XUMUYIECKUE
CBOMCTBA

21.12.23

22.12.23

28.12.23

28.12.23

48

49

50

Coxu aMMOHUS

IIpakTuyeckas pabora Ne 5 o Teme
"[lonyueHne aMMuaKka, U3y4eHHE €ro
CBOMCTB"

Oxcwuet azota (I, II, III, IV, V)

29.12.23

11.01.24

11.01.24

51

Asotucrtasg Kkuciiora. A30THas KUCJIOTA

12.01.24




52

53

[IpoMblieHHOE TTOTyYEeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta

18.01.24

18.01.24

54

docdop, annoTponHbie MOAU(PHUKAIUN
dbocdopa

19.01.24

55

Oxcunst pocdopa (111, V) u pochopras
kuciora. [Tonstue o MUHEpaIbHBIX
ynoOpeHusx. 3arpsisHeHne IPUPOIHBIX
BOJIOEMOB COECIMHEHUAMU a30Ta U

docdopa

25.01.24

56

57

58

59

VYruepon, ero aJuloTpOIHbIE
MoaH(UKAIMHN U CBOICTBA

Oxcunsl yriaepona, ux Gpusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yriepona (IV) Yronenas xkucnora u eé
COJIH.

[TpakTyeckue pabotsl Ne 6 o reme
"ITonyuenue okcuaa yraepoaa (IV) u
M3y4YeHHUe ero cBOMcTB"
[lepBoHaYaTEHBIC IOHATHUS 00
OpPraHUYeCKUX BELIECTBAX KaK O
coenHeHusX yriepoaa. [Ipupogasie
MCTOYHUKH YTJIEBOIOPOIOB U UX POJIb B
OBITY M IPOMBILICHHOCTH

25.01.24

26.01.24

01.02.24

01.02.24




60

61

[TonsiTrie 0 OUONIOrMYECKU BaXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKUPaX,
Oenkax M yrieBoaax

Kpemnnii, ero ¢puznueckue u
XUMHUYECKHE CBOICTBA

02.02.24

08.02.24

62

Oxkcua kpemuus (IV), kpemHueBas
KHUCJIOTA, CHJIMKATHI

08.02.24

63

64

65

66

bop. bopnas kucnora

[IpakTuueckas pabora No7. Pemienue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
«BaxHeinme HemeTauIbl U UX
COEJIMHEHU S

Brruucnenust maccel (00b€Ma; H.Y.)
MPOJIYKTa Peaklny 1o JaHHOU Macce
(06BEMY) HCXOTHOTO BEILIECTBA,
COJZIepKallero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIKO TIpUMeECEN

KonTponsnas padora Ne 3 o teme
«BaxkHeime HeMeTaTbl U UX
COCUHEHHUS».

09.02.24

15.02.24

15.02.24

16.02.24

67

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxenus B [ICXD J1.1.
MenpeneeBa. Meramisl A- u b-rpynn

22.02.24

68

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTaJJIN4ecKas penérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOCHHS KPUCTAJIIOB

22.02.24




OO01me XMMAYECKUE CBOMCTBA METAJLIOB.

69 OO6u1re cnocoObl MOTyYSHHSI METAJLIOB, 29.02.24
Metautyprusi. CriiaBbl
DIEKTpOJIN3 PACIIaBOB U PaCTBOPOB

70 CoJIel KaK OJIMH U3 CIIOCOOOB TOJIYICHHS 29.02.24
METaJUIOB
Brruucnenust mo ypaBHeHUSIM

71 JJICKTPOJIM3a PACIIIaBOB U PaCTBOPOB 01.03.24
BEILIECTB

72 [lonsATHE O KOPPO3UH METAILIOB 07.03.24
Brruucnenus cocraBa cmecei ¢
WCIIOJIb30BAHUEM PELICHUSI CUCTEM

73 ypaBHEHUN. Pa3nmuyHbIe TUIIBI 07.03.24
BBIYHMCIICHHUH 110 YPaBHEHUSIM
XUMHYECKUX PEAKIUN

74 Mertannsl A-rpyni. llenounsie MmeTamist 14.03.24

75 Haxoxxnenue B nmpupone. CoiicTBa 14.03.24
IIEJIOYHBIX METAJIJIOB

76 Oxcupl ¥ THIPOKCHIBI HATPUS U Kallus 15.03.24

77 [IlenoyHO3EeMENBHBIE METAIITBI 21.03.24
Baxxueinme coequHEHNS KaJIbIH,

78 CBOMCTBA, NpuMeHeHue. JKECTKOCTh BOIbI 21.03.24
Y CIOCOOKI €€ yCTpaHeHUs
IIpakTuyeckas pabora Ne 8 o Teme

79 "YK€cTkoCcTh BOJIBI M METOIBI €€ 22.03.24
yCTpaHeHus"
AnromuHui AMQOTEpHBIE CBOHCTBA

80 04.04.24

OKCHAa U TUAPOKCHUJA AJIFOMUHUS.




81

82

OO6m1ast xapakTeprucTHKa METaJIIOB b-
rpymi (ToOOYHBIX TOATPYIIIL)

Mens u cepebpo. [lepBonayanbpHbIC
MIPE/ICTAaBICHUS O KOMILIEKCHBIX
COETMHEHUSIX

04.04.24

05.04.24

83

[IpencraBnenust 00 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

11.04.24

84

85

[unk. AMdoTepHBIe CBOMCTBA OKCHIA U
THJIPOKCHIA IITHKA

XKenezo Oxcuipl, THAPOKCHU]IBI U COTU
xenesa (I1) u sxenesa (III).

11.04.24

12.04.24

86

87

88

89

90

UyryH u cranp — CILIaBHI Kelle3a

[Ipaktuueckas pabora Ne 9. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxHeumme MeTaibl U UX
COCJIUHECHHU S

Brraucnenus coctaBa cMecei ¢
HCIIOJIb30BAHUEM PELIEHUS CUCTEM
ypaBHEHUH. Pa3nuyHblie TUIIBI
BBIYMCIICHUI IO YPABHEHUAM
XUMHYECKUX PEAKIUN

Kontponsnas padora Ne 4 o teme
«BaxHeumme MeTaibl U uX
COETUHEHUS»

be3omnacHoe ncnonb30BaHUE BELIECTB U
XUMUYECKHUX PeaKIfii B ObITY

18.04.24

18.04.24

19.04.24

25.04.24

25.04.24




91

92

HoBbie MaTepuaibl 1 TEXHOJOTUH.
[TpuHIUIIBI «3€NEHON XUMUMY XUMHUS U
3J10pOBbE.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npenensHO
JOMYCTUMOMN KOHIICHTPAIH BEILIECTB
(ITAK). Oxonoruueckue npoOiemsl,
CBSI3aHHBIC C COCAMHEHUSIMHU YTIIEPO/Ia,
a30Ta, Cepbl, TAKENBIX METAIUIOB. Poib
XUMHUU B PEIICHUH IKOJIOTHYECKUX
npobiemM

26.04.024

02.05.24

93

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHYECKHX HJIEMEHTOB B CBETE
TEOpUHU CTPOCHUS aToMa.
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHYECKHX DJIEMEHTOB U UX
COEMHEHMH B IEPUOJAX U IPyIIax

02.05.24

94

CrpoeHue BemiecTBa B TBEPIOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHUH. BubI
XUMHYECKOH CBSI3H

03.05.24

95

96

Kﬂaccmbmcaum{ XUMHNYCCKUX pCaKI_[I/Iﬁ
I10 Pa3JIMYHBIM IIpHU3HAKaM

[Iporuo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHU B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEACTABICHUN XUMHUYECKON KUHETUKH U
TEPMOIAUHAMHUKHU. XuMu4eckue pC€aKkuuu B
pactBopax. ['maponus coneit

10.05.24

16.05.24




CBoiicTBa KMCIIOT, OCHOBAaHHHU M COJICH B

97 CBETE MpeCTaBIeHUN 00 1 16.05.24
AJIEKTPOIUTUYECKOHN TUCCOIIALINT

08 OKuCINTENbHO-BOCCTAaHOBUTEIIbHBIE | 17.05.24
peaxuu. DIEeKTPOIIH3.
[TpakTuyeckas padora Ne 10. Pemenue

99 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 1 1 23.05.24
«XUMHUYECKUE peaKun»
[IpakTuueckas padora Ne 11. Pemenue

100 HKCIEPUMEHTAIBHBIX 33a4 110 TEMe | ! 53.05.24
«MeTasuibl, HEMeTaJuTbl U UX
COCIMHEHUS»

101 PesepBHBIi ypok 1 24.05.24

102 PesepBHBIi ypOK 1 24.05.24

OBUIEE KOJIMYECTBO YACOB I10 102 1

[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus : 8 kjace : ydyeOHMK i obiieoOpa3zoBarenbHbIX opranuzaiuii / O.C.
[Mabpuensn, N.I'. Octpoymos, C.A. CnaakoB. — Mocksa : [Tpocsemenue, 2021

Xumus @ 8 kiace : ydeOHUWK 11 oOrieoOpa3oBaTenbHbIX opranu3anuii / B.B.
Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlyaun — Mocksa : Jlpoda, 2021

Xumus @ 9 kmacce: ydeOHUK niisi oOmieoOpaszoBarenbHbix opranmzaruii / O.C.
[Nabpuensn, N.I'. Octpoymos, C.A. CnaakoB. — Mocksa : [Ipocsenienue, 2021

Xumus : 9 kiace : yuyeOHUK 111 oOmieoOpa3oBaTenbHbIX opranuzanuii / B.B.
Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos, B.B. Jlynun — Mocksa : Jlpoda, 2021

Xumus : 8 Ki1acc : 3aJayHuK JJI ydaiuxcsi o01eo0pa3oBaTeIbHbIX OpraHu3aluii
/ H.E. Ky3nenosa, A.H. JleBkun. — Mocksa : Benrana-I'pad, 2021

Xumus : 9 Kacce : 3aIauHUK JUTsl yYaIuxcst 001eo0pa3oBaTeIbHbIX OpraHu3aIui
/ H.E. Ky3uenioBa, A.H. JleBkun. — Mockga : Benrana-I'pad, 2021

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.I'muaxa H.JL. O6mias xumus : yueoHuk. — M. : U3parensctBo FOpaiit. Beiciiee
obOpazoBanue, 2010

2.xy3pMenko H.E., Epemun B.B. Xumus. 2400 3a1a4 1715 MIKOJIBHUKOB U
MOCTYMaMMX B By3bl. — M. : JIpoca 1999

3.Pagenkmit A.M. Xumus. Jlnmaktnueckuii Mmatepual. 8-9 Kiraccel : mocooue s
yuuTeneit o0ieoopa3zoBaTeNbHbIX yupexaenuid. — M. : [Ipocsemenue, 2012

4. Promun B.B. 3anumarenbHasa xumus. — M. : [Ipocsemenue, 2001

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. htttp://schoolbase.ru/articles/items/ximiya

2. www.chem100.ru

b

www.alhimik.ru/kunst.html

B

www/aithimik.ru/kunst.html

hd

chemistry/narod.ru/
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