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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TPeOOBAaHUMU K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4eOHOMY TIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeiesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEZI0BATEIbHOCT M3YyUEHUSI XMUMHUU C YYETOM MEXKIPEAMETHBIX W BHYTPHU
NPEIMETHBIX CBSI3€W, JIOTMKA Y4YE€0OHOrO MpOIECcCa, BO3PACTHBIX OCOOEHHOCTEHN
oOyuaronuxcs. B nmporpamMMe 1mo XMMHUM YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeIMeTa B pealu3aluud TpeOOBaHMM K  IUIAHUPYEMBIM  JIMYHOCTHBIM,
METanpeIMETHBIM U NPEIMETHBIM pe3yjbTaTaM OOy4YeHHs U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JEATEIBHOCTH OOYyYaIoLIErocs I10
OCBOEHHIO YUYEOHOTO COAEPIKAHMUS.

N3yueHne XMMHUM Ha YpPOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydarolUXCcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHusl.

3HaHWEe XHMHHM CIY)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPENICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEILIECTB B MNPHUPOAE, O MYTAX PEHICHHS TIJIOOAIBbHBIX NPOOJIEM YCTOMYMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dhopMupOBaHUSI KYJIbTYPhI IUNYHOCTU O0YYAIOIIUXCSI, X 001IeH U PYyHKIIMOHATIBLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

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

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
collepKaHUsl TpeMeTa, KOTOPBIM SBJSETCS NEeAaroruyeckd aJanTUpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUUA W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e 3TU CHCTEMbl OPraHU30BaHbl MO MPHUHIIUILY MOCIEI0BATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

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

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

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI AMIIUPUYECKU IOTYyYEHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W 00€CleuMBalOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUN M3 paHee N3YYCHHBIX YUeOHBIX IPEIMETOB: OKPYKAIOIITHN
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, crnenupukn ydyeOHOro mnpeaMeTa U O00eCleueHHE YCHEITHOTO
oOydyeHHsT Ha CJeAylolleM YpoBHE oOpa3oBaHusa. B mporpamMme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepenunanys  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
OoOydJarommMxcss W TMOCIEAYIONIee CaMOOMpEeTIeHUE B BHIOOpE HAIPaBICHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHe XHMHHM ~ CIIOCOOCTBYET — peaiu3alluu  3ajad
po(hecCHOHANBPHOM OPUEHTAIIMU U HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OO0ydYaronieMycsi NpOSBUTH CBOM HHTEUIEKTyaJlbHBIE M TBOPUYECKHE
CIIOCOOHOCTH IIPU U3YUYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOIOJKEHUS
oOpa3oBaHuUs U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIONIb30BaHUsI B 00Pa30BATENbHBIX OPTraHU3ALUAX, PEANTU3YIOIIUX MPOTPaMMbI
nuddepentiupoBanHoro (yriayOaéHHOro, NpO(PUIBLHOTO) H3YYEHHS OTACIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I11IeT0 00pa30BaHMsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsl B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAyKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, OOJIACTH MPAKTHYECKON NEeATEIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUMN, 3aKOHOB U TEOPETHUECKUX MOJOKEHHUI, TOCTYITHBIX 00001IeHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAyKH, B MNPHUOOIIEHHUH K HAyYHBIM
METOJaM TMO3HAaHUS TPU H3YUYCHHM BEIIECTB U XUMHUYECKUX PpEaKIUH,
(dbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHHWHM B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEesATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enyn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, GOPMUPOBAHUE €€ MHTEIUIEKTA U 00IIEH KYJIbTYpHI.

M3y4yeHnne XMMHUM HAPaBJIEHO Ha JTOCTUIKEHUE CIIETYIOIUX LIEIIeH:

(GbopMHpOBaHWE MHTEIUIEKTyaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI [IJIi TOHUMAHUSI XUMHUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  NIESITEIbHOCTH, K  HAy4YHbIM  METOJaM  IO3HAHUS,
dbopMupoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCHOJIb3ysl 3HAHUSA W OIbIT, MOJIYYEHHbIC NMPU HU3YYCHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;



pa3BuUTHE y OOYy4YarONIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATETbHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIUMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABICHHOCTH JATBHEHUIIIETO 00yUeHNS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYphl, HENPHUATHE JEHCTBHUM, NPUHOCSIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOJIEH;

npruoOpeTEHNE O0YYAOIMMHUCS ONBITA CAMONO3HAHHUS, KIIFOUEBBIX HABBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATCIIBHOCTH.

Ha yriny6nénnoe n3ydyeHue ydeOHOTo npeaMera « XuMus» oTBoauTcs 1mo 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJIeJi0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HUKHOBCHHS W PA3BUTHS XUMHUU. XUMHUSA B CUCTEME HayK. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lloHsATHE O TEOpPETHYECKMX KM SMIMPUYECKHX METOAAX IMO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOI0JIEHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJEINPOBAHUE, BBHIYHCIICHHUE.
[IpencraBienust 0 HAyYHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko nabopatopuu. IIpaBuna Oe3omacHoro oOpaiieHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemecTtBa U cMecHu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOJAHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl pazaeneHus cmeceid. OuncTKa BEIECTB.

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

Xumnueckas popmyra. BareHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
(bopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE (POpMYJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast 10 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreinieit ¢opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuersl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus NpoTeKaHUss XUMHYECKUX PEaKlMil. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
ATOoMHO-MOJNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.
XUMUYECKUE ypaBHEHHS. TUIBI XUMHUYECKUX PeaKUi (COCTUHEHUS, PA3JIOKEHNUS,
3aMelneHusi, 0OMeHa). PacueTsl mo XuMU4eCKuM ypaBHEHHSIM.



OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBujiaMu paboTbl B J1a0OpaTopud W TIpHUEMaMu
oOpareHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHWe BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
POKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AMMOJEHCTBHUE COJIbI WM MEJa C COJITHOM
KHUCIIOTOM) siBeHu. O3HaKOMJIEHUE ¢ 00pa3iiaMu BEIIECTB KOJIUYECTBOM | MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpeaKIui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xene3a ¢ pactBopom cos Meau (11). M3ydenne crioco6oB pasmencHus cMmecei (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomarorpadusi), NPOBEACHUE OUYMCTKU IOBapeHHON conu. Habmonenue u
OINKMCAHUE OMBITOB, WJUTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS MACCHI.

BaskHeiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorazmpo. MomsipHblii 00bEM ra3oB. OTHOcHUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTH. OOBEMHBIE OTHOILIEHUSA Ta30B MpU
XUMHUYECKUX PEAKIIUSIX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoMy4YeHus: KUCI0poaa B 1a00paTOpUU U IPOMBIIUIEHHOCTH. [loHsTHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYEHHE J1JI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBolr 3p(}EeKT XMMHUYECKOW pPEeaKUHUHh, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakiuu. TormmBo. Mcnonb3oBaHnue yrisi 1 MeTaHa B
KadyecTBEe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpoze,
duznyecKue U XMMUYECKUE CBONCTBA, MPUMEHEHHUE, CIocoOb! nonyueHus. [lonstue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTh BELIECTB B BOJIE.
®dakTophl, BIUSAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEIECTB.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



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

Xumudeckue cBoiictBa Bojabl. [lonstne 00 ocHoBanusx. [lonsarue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKIATypa OKCHAOB. TpuBHAIIbHbBIE
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOACPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonmyuenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOACHCTBHE C KHCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCcOObI mojyudeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTydeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMH U IIEIOYaMH) U
MOJTyYCHHE.

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

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAepKaHusl KUCIOpOa B BO3IyXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOMIOZICHUE B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOJAOM U  YCIOBHUH
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJeicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJbI C METANIAMU (HATPUEM U KAJIBITUEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencteusa okcuaa meau (l1) ¢ pactBOpoM cepHOI KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaInu3aluu;

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

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIUHEHHIN.

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

Crpoenne atromoB. XuMuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBLHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. IloHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX U IEI0YHO3EMENbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoandeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux daeMeHToB [[. M. Mengeneesa. Koportkonepuonnas u
JUIMHHONepuonHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpyniel (A- u b-rpymibrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTMBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAs OpOUTaIb. DHEPreTUYECKUEe YPOBHU U MOAYpPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIE KOH(MUTYpALlMU W AJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsbl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbIx 20 xumMuueckux 3meMeHToB [lepuoanueckoii cucremsl [{. 1. Menaeneena:
pacrmpesiefieHde 53JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 10 FpynIaM 1 nepuojam. MzmMenenune
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpUOJaX U



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

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

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHON M MOHHOW CBSI3U.
DONeKTpOHHBIC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTBa. TUIbl KpUCTANIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpesenenue cTerneHeil OKMCIeHHsI aTOMOB B OMHAPHBIX
coeqMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN M PACCTaHOBKA
B HUX KO3((ULHEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEJINPOBAHUE CTPOEHUS MOJIEKYJI IpPU IIOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBSI3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHM B § KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHSATHM, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHBIX HAyKaX.

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

®uzuka: sBIECHUS NPUPOABI, (U3MUECKUE SIBICHMS, BELIECTBO, TEIIO,
du3nueckue BEIMYMHBI, €JAMHMIBI H3MEpPEHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPDOCHHE
ra3oB, XUIAKOCTE W TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUH 3apsn,
KOJIMYECTBO TEIJIOTHI.

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

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

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



9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHune u yriyOieHue 3HAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTh, IHEPTUs
noHuzauuu). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroMa. CTEneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBiieHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9NIEKTPOOTPUIIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BermecTBa B TBEpIOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeEXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNINYECKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKUX  pEaKIuil.
Knaccudukanus XMMHUECKUX peakUuid MO pa3INYHbIM MpU3HaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TEImIoBoMY 3p(deKTy, o
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIECTB).

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

[loHATHE O CKOPOCTH XMMHUYECKOW pPEAKUHUH. 3aKOH JIEUCTBYIOLIMX Macc.
@DakTopbl, BIAUSIOIIAE HA CKOPOCTh XMMHUYECKOW pPEaKIHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHmun Jle Illarense. VYcaoBus cMmemeHus
XUMHUYECKOTO paBHOBeCUA. PaKTOphI, BIMSAIOIIKME HA COCTOSHHME XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3IMYHBIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKN U TEPMOJUHAMHUKHU.



OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE pEeaKLHH. OxucauTenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/a SJIEKTPOHHOTO OajaHca.

DNEeKTpoIUTHYECKAsT auccouranusa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus anekTponuTuieckoi nucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTAUIOTHAPATAX. OIJIEKTPOJIUTHI U
HEAJIEKTPOIuThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoWM3BENEHHE  BOBL.
Bonoponusiii  mokazatens. MHauKaTOpbl. JIEKTPOIUTHYECKAS AUCCOLMAIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHsie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWII M COJIEll B CBETE MPEICTAaBICHUN 00 3IEKTPOJUTUUYECKOU
aucconnanvu. KauecTtBeHHbIE peakiiy Ha NOHBL.

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

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB H
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

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

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKHUX PEaKLUid;

WCCIIEOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IIPOILECCA AUCCOLUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

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

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MeTWIopaHxka u peHondraienHa) ajis
ONPENIEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHUN U COJIEH;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pElIeHHE OKCIIEpUMEHTAJIBHBIX 3a7ady 1o TeMaMm: «OKHCIUTEeNnbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, IHPOCTHIX BELIECTB, autoTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3MUECKue CBOWCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HeMeTalaMH, BOJOH, Imenodamu). XiopoBoaopod. CossiHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJYy4YCHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJIoBeKa. BaxkHelIlne XJIOpUIbl U UX HaXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHSI aTOMOB, XapaKTEPHbBIE CTEINEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMKM KUCIOPOAA U cepbl. XUMHUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJBbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa U €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJYYEHUS CEPHOM KHUCIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NPOQecCHsX.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COeAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3lyXa), CIIOCOOBI €r0 MpeAoTBPAICHUSI.

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

A30T, pacnpocTpaHeHuE B MpUpoje, (PU3MYecKkue U XMMHUYECKUE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTyYeHHE B JaOOpaTOpUH
¥ NpPOMBINIUIEHHOCTH. VOH aMMOHHS, TOHOPHO-aKLUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHUe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHue, PU3NIECKUe U XUMUYECKHe CBOMCTBa (00II1e KakK
IpeICTaBUTEN Kilacca KHUCIOT M creuu(puyeckue), MpuMeHeHne. XHUMUYECKue
peakiyu, JieXKalire B OCHOBE MOJTYYEHUsI a30THOM KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatet u HuUTpuThl. KauecTBeHHBIE peakiMd HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOEe 3arpsi3HEHNE OKPYKAIOLIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUEe CBOMCTBA (B3aMMOJICHCTBUE C METAJNIAMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W CepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢u3ndecKue W XUMUICCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenuaax docdopa (I, V).

[ToHsiTHE O MUHEPAIBHBIX YI00peHUsIX. A30THBIE, (hochHOpHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUIMHU a30Ta
u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, ¢ymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupoJe.
Oxcunpl yriaepoja, ux ¢Gu3NUecKrue U XUMHUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
CBsI3aHHBIE C OKcHu1oM yriiepoja (1V). YronapHas Kuciiota v ee cojiu, ux pu3ndeckue
U XUMHUYECKHE CBOMCTBA, TOJNydeHHMe U  mnpuMeHenue. KapOoHaTsl,
ruApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepojia: yriieBoJaoposl (METaH, 9TaH, STUJICH, alleTHJICH), dTAaHOJ, TJIHIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKMpax, Oeikax,
yIaeBOJaXx — M WX POJM B JKU3HU dYeloBeKka. EIMHCTBO OpraHMYecKuX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmdeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupojie u texuuke. Okeun kpemuus (1V), kxpemHueBas kucinora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
¥ TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobmempl 6e30macHOrO  MCIOJIB30BaHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKM3HH.



bop. Ocobennoctu crpoerus atroma. OOIIHe MpeacTaBIeHUs 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOIHBIX XJIOPUIOB (TaIOTEHHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUEeCTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJAHBIX COCTUHEHUN;

HaOMIOICHWEe ~ Tpollecca  OOyIIMBaHWSA —~ caxapa  HOA  JICWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

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

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

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

MPOBEJICHUE KAUYECTBEHHBIX PEaKI[Mi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMUA KPUCTALNTMYECKUX PEIIETOK anmasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

noJlyuyeHue, codrpaHue, pacro3HaBaHUE M U3YyUEHUE CBOWCTB YTIJIEKUCIIOrO
rasa;

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

U3Y4YeHHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMy MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 33/1a4 10 TeMe «BakHelue HeMeTasulbl U uX
COEJIMHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

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



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKasl pernieTka (MPUMUTHBHAS KyOndecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJIOB OT CTPOEHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTYYEHUS METalIoB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [ToHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aLTUTHI
ux oT Kopposuu. CraBsl (CTanb, YyryH, AIOpAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIILIICHHOCTH.

Memannvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha MpUMepe HATpUsl U Kajusl), MOJTydYeHHE.
OKcubl M THAPOKCUIBI HATPUA U Kaius. [[pyuMeHeHrne menoyHbpIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbHble METAJUIBI MarHuii MW KalbLMH: IIOJIOXKEHHE B
IIeproanueckoii cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ouszndeckue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilre coeIMHeHNs Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpUMeHEHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxAcHHE B mpupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX  MOATPYIMN):
nonoxkenne B llepuonnueckoirt cucreme xumuyeckux odnemeHtoB [J[. WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIeHHE «ITpoBajiay AJIEKTPOHA Ha
IpuUMepe CTPOSHHUsI aTOMOB Xpoma, Meiu, cepedpa. BajgeHTHbIE COCTOSTHUSI aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEMICHU OKUCIICHHS DJIEMEHTA B COCIMHEHUM (HA MPUMEpPEe COCAMHEHUN XpoMa).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COSIMHEHUSX.

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



colisix, ux mpumeHeHuu. [IpeacTaBiaeHus 00 aMMHUAYHBIX KOMIUIEKCAxX cepedpa u
meau. KagecTBeHHBIE peaKIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cCTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOWCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue atoma, CTeneHH OkKucieHus. HaxoxaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, MpuMeHeHue. buonornyeckas poib
xkenesza. Oxcuapl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI XkKene3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BoJIcTBO uyryHa W CTaju.
DKOJIOTUYECKHE MPOOJIEMBI, CBI3aHHBIC C METAJUTYPTHYECKIUMH MPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJIICHUI:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICMCTBUS METAJNIOB C BOJIOW, C pACTBOPAMHM COJIEH U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB BJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m wnonuna
KaJIMsl, KOPPO3UU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

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

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

U3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHHE U OMKCAaHUE OKpalIMBaHUS IUJIAMEHU MOHAMM HATpUs, Kadus U
KaJIbIIUS;

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

pellIeHne IKCIIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BakHeline MeTamibl U Ux
COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKA. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolp mpu XUMHUYECKHUX
0KOTrax Y OTPABJICHUSIX.

HoBeie Matepransl 1 TEXHONOTHH. [[pUHIMIIBI «3€TIEHON XUMUW.



OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHMHS M 3]10pOBbE. 3HAUYCHHE
M3YYaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHU NIl (yHKIIMOHUPOBAHHS
opranusma uenoBeka. [lorstre o 310poBoM o0pase KU3HH.

XUMHUECKOE 3arpsi3HEHUE OKpYXKaloleh cpeiibl. DKOJOTUYECKHE TPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpa3liaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbIE MaTepualbl),
ONpENEJICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
0o0pa30BaHUs KUCIOTHOTO JAO0XIsS, U3yUY€HHUE €Tr0 BO3ACHCTBUS HA MaTEpPUAIIBI.

IloBTOpeHne M 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[leprognuecknii 3akoH u [lepuoanueckasi cucteMa XUMHYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3H. 3aBUCUMOCTHh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUIMYECKOMN
PELIETKU U BUJIa XUMHUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKHMX PpEaKIUH 10 pa3IMyHbIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpallCcHU B
pPa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOW KHUHETUKUH W
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu okuciaeHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
DIEKTPOJIMTUYECKOM  JUCCOLMALMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIusX.

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHTHS: SBJICHHE (TIPOIleCC), HAyYHbIN (axT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJII0ICHUE, HKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOAEIb, TEXHOJIOTHS,
MaTepUaJIbl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI I MOJICKYJIBI, arperaTHhIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) TeI,
KpUCTAJUTNYECKAs pEIIETKa, AJIEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIbI, KBaHTBI, PaAJIMOAKTUBHOCTH, alb(da-, OeTa- W raMMa-u3JIydcHHE,
AIIEKTPUICCKUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHSUHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpaJIbHbIC YIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JICMEHThI, IHTATCIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMble, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTMsI:  CTPOWUTENBHBIC  TEXHOJOTHMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MTPOMBIIUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4eOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —IIpolleccaM CaMOINO3HAHUS, CaMOPa3BUTHS M  COIMAIU3AIUU
o0yyJarommxcs.

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

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMaHUE 3HAUEHUSI XUMUUYECKON HayKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE W TOCTYNKHU CBOUX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakivH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOUTENILHBIX CHJI OOIIECTBA B IIE€JIOM, POJM W MeCTa HayKH «XUMHUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUSI TIPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAampaBji€HHUs M YPOBHs JajbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIAOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIEI0BATEIbCKON ACSITENIBHOCTH KAK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

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

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBbHOr0 XapaKTepa HIKOJIOTHYECKUX MTPoOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYKAOUIECH CPeNe; OCO3HAHUE CBOEH
pOJIM Kak TpaKAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMMUXCs, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepUaibHOE €JAMHCTBO MHpAa U TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTH, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM I TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJEpKaHUS ydyeOHOTO mpeamera, (popMupoBaHuUs



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

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSATHUSIMH); aHAJU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KJIacCUDUKALMK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); PeIaratb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M IMPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPHUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUHU, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIH30BaTh TOCTABJICHHBIE BOIMPOCH B KA4Y€CTBE WHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIICHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTYET O MPOCIIAaHHON paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3inuyHble METOIbl W (OPMYJIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUK, HEOOXOAUMOUM MM BBINOJNHEHUS YYEOHBIX 3aJay; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHs HCIOJIB30BaTh HAyYHBIA S3bIK B KAaueCTBE CpeACTBa palbOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCMONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁnue IleICTBPIﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJIWYHO BBICTYNATh C Ipe3CHTaIuen
pEe3yibTaTOB BBIMIOJIHEHUSI XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIEI0BATEIbCKOM
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTENBHO BBITIOJIHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpyAHUYECTBA (TPYIIOBas KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBIMOJHATE CBOIO 4YacTh pabOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JPYTUX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHU1, OOMEHE MHEHMSIMHU, «MO3TOBOM INTYypMe» M Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh COCO0 perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCJIEIOBATENbCKOM 3a/1a4H; HA OCHOBE MOJYUYEHHBIX PE3YJIbTaTOB POPMYINPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISIET PEAIM30BBIBAThH YIUIYOJICHHOE M3YUYEHUE KaK B PaMKax OTJEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTh MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYaIOMIMMKCS HAayYHBIX
3HaHUM, YMEHUHN U CrIOCOOOB IEUCTBUH, CrIeU(PUIECKUX JJIs1 TPEAMETHOM 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0O0ECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYyYEHHSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHuUs.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOydarormierocs OyayT copMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJECHHBIM YPOBHE:

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKUX TOHSTHUM: aTOM, MOJIEKYa,
XMMHUYECKUN DJIEMEHT, METajll, HEeMeTallJl, aJUIOTPOIUs, IMPOCTOE BEIIECTRO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTAa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEIIbHAS TUIOTHOCTH Ta30B, OKCHJ, KUCJIOTa, OCHOBAHHE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJIaccuUKaIys pPeakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHUs, peaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HENOJSpHas KOBAJICHTHAs CBS3b,
VWOHHasi CBf3b, HOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(mporieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BEIIeCTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
3T MOHATHUS MPU ONKUCAHUY BEIIECTB U UX MPEBPALLICHHUII;

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

OTPENAETATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTENIEHb OKHUCIICHUS DSJEMEHTOB B OWHAPHBIX COCIUHEHUSIX, MPUHAIJIC)KHOCThH
BELIECTB K OINPEAEIEHHOMY KJacCcy COeIMHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOHaxX
UCCJIEIOBAHMSI BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKeHUs B [lepuonnueckoii cucreme:

OMMKCHIBATH U XapAKTEPHU30BaTh TabInuHy0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masbie mepuoabDy U «O0JbIINE MEPUOBDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U PACHpPEIETICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

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

KJacCu(UIMPOBaTh XUMHYECKHE DJIEMEHThI, HEOPTaHWYECKHWE BEIECTBa,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TerIoBoMy 3G DeKTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOJAOPOAA, BOJIbI, OOIIHE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKIAss TPUMEPAMHU  MOJICKYJSIPHBIX ~ YPAaBHEHHMHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISX MPOMBIILIEHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

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

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTrO 3JIeMEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIuu;

MPUMEHSATh OCHOBHBIE OIECPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YYCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUSA — HaOII0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHHS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii (MeToA0M
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIY pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, MTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIICHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSMH BBITIOJIHEHUS J1a0OpPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUs 0€301acHOTO OOpaIeHus C BEIIECTBAMU, UCTIOIB3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPYKAIOIIECH CPeIbI.



K xoniy oOyuenus 6 9 knacce y oOydwaromerocs OyayT chopMupoBaHb
CJICYIOIIME MPEAMETHBIE PE3yJIbTAaThl U3yUYCHUS XUMHUHU Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, aHUOH, »3JEKTPOOTPUUATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKas peaklys, TEIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKHCIICHHE U BOCCTAQHOBJICHHE, DJJCKTPOJIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs, METAIMYECKasi), MEKMOJIECKYISIPHbIC
B3aUMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJlbHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKOM peaklny, KaTaau3, XMMUYECKOE PAaBHOBECHUE, DIEMEHTBl XUMHYECKON
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

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

UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY ISl COCTaBJI€HUs (DOPMYJT BELLIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHWMYECKUX COEOUHEHUSX, 3aps HOHA II0
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHY0 Gopmy [leproauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE IEPUOIBIY;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B MpejAesiax MallbIX MEPUOJIOB M TIABHBIX MOJTPYIIl C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JISKTPOJIUTHUSCKON TUCCOIMaIiy, 3akona ['ecca
W €ro CJEICTBHMA, 3aKOHA JEWCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HAMpaBJICHUS] CMEIICHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHIO PEareHTOB, M0 W3MEHEHUIO
CTENEHEH OKMUCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTWHEHWW, MOATBEpPXKAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX 1 HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIUAIIMN KUCIIOT, IIeI0Ye
Y COJICH; TIOJTHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEPKIAAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BeEIIeCTBAMU
Pa3TUYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIlfil, CyITHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJIbIIUNA, ATFOMUHUH, )KEeJe30, Meb, IIMHK, CEpedpo)
1 00pa30BaHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuak, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (I1V, VI), cepaucras, cepnas,
azoTHas, GocdopHas, yrojgpHas, KpEMHHEBAs KHCIIOTBHI, OKCHABI M THAPOKCHIIBI
meTauioB |A—llA-rpynmn, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCJIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u dpocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMKMCHIBATH POJIh BAKHEHIITMX M3y4aeMbIX BEIICCTB B MPUPOTHBIX MPOIECCax,
BIIUSIHUC HA KUBbIC OPTraHWU3MbI, MPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX DKOHOMHUKH,
WCITIOJIb30BAHUE I CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHU;

MPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIIUEecs B BOJHBIX PacTBOpPax



MOHBI: XJIOpUA-, OpoMua-, nomua-, cyiabdar-, ¢ocdar-, kapOoHAT-, CHUIHMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pPacTBOpPE, HAXOJIUTh
npocTeiinyo (popMyIly BElecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNUTH PACUETHI N0 YPABHEHUSAM XUMHUYECKHX PEAKIHMd C YI4ETOM HEeJAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEILIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII0/1aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTH30BaHUU
XUMHUYECKOM TOCY/IBI M 000PYI0BaHUS, a TAKXKE MTpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
IPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMuakKa M yrieKHUcCIIOro ra3a) U perieHuIo SKCIEePUMEHTAIBHBIX 3a7a4 10 TeEMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTIOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENBHOCTH (aHANIHU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNWEe, CHUCTEMATH3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JEHUE, U3MEpPEHNE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpUMEHATh  MpaBuUja  0Oe30macHOro  oOpallleHuss € BEIIeCTBaMH,
WCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAIOIIEW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTBH)
BO3JICCTBHSI HA JKMBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECCTB, IMOSACHITH Ha
npUMepax CIocoObl YMEHBIICHUSI U TPEIOTBPAICHHS] UX BPEIHOTO BO3JACUCTBUSA,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeICTaBiIeHUsI O cdepax MpodecCHOHATBLHON
NeSATEeTLHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
Uit Ipo(heCCHOHaNbHOM OpUEHTAlMU W JJIE OCO3HAHHOTO BHIOOpAa XUMHUHU Kak



PO HIIBHOTO TIPeIMETa MPU MPOJAOIKEHIUN 00YIEHUS HA YPOBHE CPETHETO OOIIIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUCOHBIX HCCIIEIOBAHUH B YCIOBUAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMu4eckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 19 1 1
' Kucnopon. Oxkcuast
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bopna. PactBopsl. Iloustue 06
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 61




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBS3b.
3.2 OKHCIUTEIIBHO- 16 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 34
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 136 5 6
ITPOI'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Pa3znes 1. BemecTBo 1 XumMmnuyeckasi peakimus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8
' BEILIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 14 1 5
XUMHYECKUE peakllui B pacTBOpax
Hroro no paznery 36
Pa3nea 2. HemeTanibl M X COeMHECHHS
21 OO61mas XxapakTepUCTHKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpynmel. ["ajgorenst
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 anemMeHToB VA-Tpymimsl. A30T, pochop U ux 12 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro mo pazaeny 43




Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxnei1me MeTamibl 1 UX COSIUHEHUS 22 1 2
Hroro no pazaeny 32
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Wroro mo paszneny 10
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 4 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpeamer xumun. Poiab XMMUHU B KU3HA
geJI0BEKa

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

Tema u BemectBa. Pu3ndeckue u
XUMHYECKHE CBOMCTBA BEIIIECTB
duszndyeckre ¥ XUMUUECKHE SIBICHUS
[TonsiTHE O TEOPETUYECKUX METOIAX

MIO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHnky XuMu4yeckoi HHpopMauu

Hpe)ICTaBJ'IeHI/ISI O HAYYHOM ITO3HAHWH Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IeHNE,

HU3MEPCHUE, OKCIICPUMCHT, MOJCIIUPOBAHHUC.

[TonsaTue o meronax paboThI ¢
XUMUYECKHMHU BEIECTBAMHU.
O6opynoBaHKe MIKOJIBHON XUMUYECKOU
nabopaTtopuu

[IpakTrueckas padota Ne 1 mo teme
"ITpaBusa paboTel B 1a00paTopuu U
npuéMsbl 00palieHus ¢ 1ab0paTOPHBIM
obopynoBanuem"




YucThle BELIECTBA U CMECH

9 CrniocoOwl pa3neneHus: cMmecei
[TpakTuyeckas padora Ne 2 o Teme

10 "Paznenenne cmeceit (Ha mpuMepe OYNCTKHI
MMOBapeHHO# cojn)"

11 ATOMBI 1 MOJIEKYJIBI

12 XUMHUYECKUE DIIEMEHTHI

13 [IpocTeie u cioXHbBIE BELIECTBA

14 BemectBa MOeKynspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunueckas popmyna. BageHTHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB

16 3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB

17 Omnpenenenre BaICHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSTMHEHHIA

18 OTtHocuTeNnbHASI aTOMHAs Macca.
OTHOcHUTeNbHAS] MOJIEKYTISIPHAS Macca
BrrancneHuss OTHOCUTEILHOM

19 MOJICKYJISIPHOM MacChl BEIIECTB, MOJIIPHON
MAacChI, MacChI BEIIECTB M KOJUIECTBA
BeIeCTBa

20 MaccoBast 10711 XUMHYECKOTO DJIEMEHTa B
COCTUHEHU U

21 Brruncnenus MaccoBoil 1011 XUMHUYECKOTO
aJeMeHTa 1o (hopMyIie COeTMHEHUS

29 Haxoxnaenue npocreiimiei GopmyIibt

BCIIECTBA ITO MAaCCOBBIM JOJIAM 3JICMCHTOB




Beruncnenus npocreiiieit popmysl

23 BELIECTBA 10 MAaCCOBBIM HJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

24 KonuuecTBo BemectBa. Moib

o5 B3anmocBs3b KOJIMYECTBa, MACChl U YHCIIa
CTPYKTYPHBIX €IMHHUII BELIECTBA

26 MousipHas Macca CMECH BEIIECTB

97 MonbHast 405 XUMUYECKOTO JIEMEHTa B
COCIMHCHUH

08 Haxoxnaenue npocreiimiei GopmyIibt
BEIIECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

29 XUMHYECKUE SBJICHUS. XUMHYECKAas
peakuus 1 e€ NpUu3HaKu

30 3aKOH COXpaHEHHUsI MacChl BEUIECTB

31 ATOMHO-MoOIeKysipHas Teopus. JKnu3Hp u
nesareabHocTh M. B. JlomoHocoBa

32 XUMUYECKUE YpaBHEHHSI

33 Tunbel XUMHUYECKUX PEaKLUMA
PacuéTel mo XuMU4YeCKUM ypaBHEHUSIM

34 KOJIMYECTBA U MACChl UCXOHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKITUN
Boruucnenust no ypaBHEHUSIM XUMHUECKOU

35 peaKIu: KOJTMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WX MPOIYKTOB PEAKIIUU

36 Boluucnenust no ypaBHEHUSIM XUMHUYECKOU

pCaKknuu: KOJINYECCTBA BCUICCTBA, MACCHI 110




U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
peareHToB WK IPOAYKTOB pEeaKIINU

37 O06o001IeHre U cuCTeMaTU3alus 3HaHUH

38 Kontponbnas padorta Ne 1 o teme
"BeuiectBa 1 XuMHU4YeCcKue peakiuu'

39 Bozmyx — cmech razos. [lonstue o razax.

40 3akoH ABorajipo. Monsipablii 00BEM razoB
Brruncienns o0néMa, KOJIMYECTBA

41 BEIIECTBA ra3a Mo U3BECTHOMY €0
KOJIMYECTBY BEIIECTBA, 00BEMY

42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B

43 BoruncneHuss OTHOCUTENBHOM MJIOTHOCTH
ra3os
Ornpenenenre OTHOCUTEIIbHON

44 MOJIEKYJIIPHON MacChl ra3000pa3HOTO
BEIIECTBA 110 N3BECTHOW OTHOCUTENBHOMN
MJIOTHOCTH
BrrancneHuss OTHOCHTEILHOM

45 MOJICKYJISIPHON MacChl ra3a 1o U3BeCTHOM
OTHOCUTEIBHOW INTIOTHOCTH

46 OOBEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHX PEAKIIHIX

47 Brruncnenus 006EMOB ra3oB 1Mo
YPaBHEHHUIO XUMHUYECKON peaKInu

48 Kucnopon — snemMeHT 1 mpocToe BEIIECTBO

49 Oxcuasl

50 CriocoOsl MostydeHus KUCaopoia B

1abopaTopuu ¥ MPOMBIIIIIEHHOCTH




[TpakTuyeckas padora Ne 3 o Teme

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

52 Kpyrosoport kucioposa B npupose

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

54 TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE PEAKIIHH

55 TonnmuBo. Mcnonp30BaHue yriisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa.
Brruncnenus no ypaBHEHUSIM XUMHUYECKOMN
peaKiuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

56 MAacCHI 110 H3BECTHOMY KOJIUYECTBY
BelIeCTBa, 00bEMY, Macce peareHTOB WK
MIPOAYKTOB PEAKIINU

57 KonrtponbHas pabora Ne 2 o Teme
"Bo3ayx. Kucnopoa. Oxcuasr"

58 Bonopoa — sneMeHT U MpocToe BELECTBO

59 Crioco0bl nostydeHus BoAOpoa B
71a00paTOPUH U MPOMBIIIJIEHHOCTH
IIpakTuyeckas padora Ne 4 o Teme

60 "TTonyyenue u cobupaHnue BoJAOpoOa,
M3y4YEeHUE ero CBOMcTB"

61 Hcnonb3oBaHue BOJOPOa B KauecTBe
TOTLITUBA

62 [TonsiTue o kucnorax u comnsix. Cocra

KHUCJIOT U COJIEU




Brruucienns o0béMa, KOJIMYECTBA

63 BElIECTBA raza Mo U3BECTHOMY €To
KOJIMYECTBY BEIIECTBA WU 00BEMY

64 Beruncnenus 006EMOB ra3oB 10
YPAaBHEHUIO XUMUYECKOU pEAKLINU
Boruncnenus no ypaBHeHUSIM XUMHUYECKOMN
peaKkiuu: KOJIUYECTBa BEIeCTBa, 00bEMa,

65 MAacChI 110 H3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce pearcHTOB WIIH
MIPOJIYKTOB PEAKITUU

66 dusnueckue cBoiicTBa Boasl. Bona B
pUpoIe

67 AHanu3 ¥ CUHTE3 — METOJIbl U3yUEHUS
cocTaBa BOJIbI

68 XUMUYECKUE CBOKWCTBA BOJIBI

69 CocraB ocHOBaHUI

70 PactBopel. PacTBOprMOCTE BelecTs B BOJIE
HaceiieHHbie 1 HEHACHIIIICHHEIE,

71 KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
PacTBOPHI
CriocoObl BbIpaKeHUsI KOHIIEHTPAIIH

72 PacTBOPOB: MaccoBasi JOJsS paCTBOPEHHOTO
BEIIECTBa, MOJISIPHAST KOHIICHTPAIUs
[IpakTuueckas pabora Ne 5 o Teme

73 "[IpuroroBiieHre pacTBOPOB C

ONpeACIEHHON MAacCCOBOU JTOJIEN
pactBopéHHOrO Bemecta. lIpuroroBnenue




pacTBOPOB C ONPEAETEHHON MOJIAPHOU
KOHIIEHTpaLUE paCTBOPEHHOTO BeliecTBa"

Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

74 «MaccoBast JIOJIsI BEIIECTBA B PACTBOPEY
Brruuciienus ¢ ucronbp30BaHUEM MTOHSTHS

75 «MOJISIpHAsT KOHIICHTPALUS PAaCTBOPEHHOTO
BEIIECTBAY

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

77 3arpsisHeHuEe TPUPOAHBIX BoA. OxpaHa 1
OYHUCTKA IPUPOTHBIX BOI.
BeruunciieHus ¢ ucnoibp3oBaHueM rpadukoB

78 PacTBOPUMOCTH JIJIsl PacUETOB
PacTBOPUMOCTH BEIIIECTB

79 Brruncnenus ¢ UCronb30BaHUEM MTOHSITHS
«MaccoBasi I0JIsI BEIIeCTBA B PACTBOPE»
BrruncieHus ¢ UCIIOJIb30BAaHUEM TTOHSTHS

80 «MOJISIpHAsT KOHIIEHTPALUS pACTBOPEHHOTO
BEIIECTBAY
Brruncnenus ¢ ucmoyib30BaHueM rpauKkoB

81 PacTBOPUMOCTH JJIST PACUETOB
PacTBOPUMOCTH BEIIIECTB

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

83 " "

Bonopoa. Boga. PactBopsl. OcHOBaHuA
84 Oxcunsl: cocTaB, KacCUpUKALIUS,

TPUBHAJIBHBIC HA3BAHUA




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

85
OKCHJIOB

86 [TonsITHE O TUAPOKCHUAX — OCHOBAHUSAX H
KHCIIOPOJICOICPIKAIUX KHCIIOTaxX

87 dusndyeckre ¥ XMMUUECKHE CBOMCTBA
KHCJIOT

88 [Tomyyenne KUCIOT

89 Kinaccudukanms ocHoBaHMIA

90 [[&émoun, UX CBOMCTBA U CITOCOOBI
MOJIyYeHUs

01 HepacTtBoprMbie OCHOBaHUS, KX CBOMCTBA U
CTIIOCOOBI OTYYCHHUS
[TonsaTre 06 aMpOTEPHBIX THAPOKCUIAX:

92 XUMHUYECKHUE CBOMCTBA U MOITYUYEHUE.
[IprMeHeHne Ba)KHEUIINX OCHOBaHUI

93 Conu: coctaB, kiaccupuKaims,
TPUBUAIbHBIC HA3BAHUS

94 du3nyeckne U XUMUUECKIE CBOMCTBA
couneil. [Tonyuenune comeit

95 I'eneTnueckas CBSI3b MEXKAY KJIaccamMu
HEOPTaHMYECKUX COCTUHEHHIMA
ITpakTruyeckas pabora Ne 6. Pemenue

96 9KCIIEPUMEHTANBHBIX 33724 110 TeMe
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX
COCIMHEHUI
Brrunciienus mo ypaBHEHHSIM XUMHYECKON

97 pEaKIuu: KOJIMYECTBa BEIIeCTBa, 00bEMa,

MacCChI IO U3BECTHOMY KOJMYCCTBY




BelecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIuu

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

98 BEIIECTB, B3STOTO B BHJIC PACTBOPA,
COJIepKALIEeTO ONPeICIEHHYIO MACCOBYIO
JI0JI0 paCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 4 o reme

99 "OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
coeqrHeHnn"

100 IlepBble MONBITKYU KJIacCU(PUKALIUN
XUMHUYECKHX 3JIEMEHTOB

101 [TonsiTHE O TPYIIIAX CXOIHBIX JIEMEHTOB

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

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

104 dhopwmsl [Tepuoanueckoit cucTeMbl
XUMHYECKUX 3neMeHToB J[.1. MeHneneeBa

105 [epronsr u TpynmIBI

106 OCHOBHBIE CBEIEHUS O CTPOCHUU aTOMOB

107 CocTaB aTOMHBIX SIep

108 W30TONBI KaK pa3sHOBUIHOCTH aTOMOB
XUMHUYECKOT0 2JIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHas opOuTaIb




11 DHepreTHYeCcKre YPOBHH U ITOLyPOBHH
aroma, S-, p-, d-opouraau

DNeKTpOHHBIE KOH(PUTYpaLIUU U
112 3JIEKTPOHHO-TpaduuecKue GopMyIibl
aTOMOB

CtpoeHue 2JIeKTPOHHBIX 000JI09€K aTOMOB
113 nepBbIX 20 XUMUYECKUX PJIEMEHTOB
IIepnonnueckoii cucremst J1.1.

Meunneneena

3aKOHOMepHOCTI/I HU3MCHCHMUS paJjuyca
114 aTOMOB XMMHYCCKHUX 3JICMCHTOB,
MCTATNIMYCCKHUX U HCMCTAJIINIMYCCKUX

CBONCTB I10 TpyIIIaM U IIEPHOJaM

H3menenne cBOICTB coe ITMHEHNH
115 XUMHUYECKUX HJIEMEHTOB B MEPUOJAX U

rpymnmnax

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

3nauenue [leproauyeckoro 3akoHa 1
117 [Tepuonnueckoit CUCTEMbI XUMHUYECKHX

OJIEMCHTOB JJI1 pa3BUTHUA HAYKU U
IPaKTUKH

118 DJIEKTPOOTPULIATETBHOCTh XUMHYECKUX

9JICMCHTOB

119 KoBanenTHas nonsipHas cBsi3b

120 KoBanentnas HemnosnspHas cBs3b

121 HMowunas cBsa3p




DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

122
BEIIECTB
123 Kpucrannmaeckue u amop(HbIC BEIIECTBA
124 Tunsl KpUCTAIUINYECKUX PEIIETOK U UX
XapaKTePUCTUKH
[TpuanHBI MHOTOOOpa3us BEIIECTB,
125 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOEHUS
126 CreneHb OKUCIIEHUS
127 OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu
128 XUMHUECKUE FITEMEHTHl — OKUCIUTEIN ’
BOCCTAHOBUTEIN
CocraBieHne ypaBHEHUIH OKUCIUTEIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIIHI, METO]T
3JIEKTPOHHOTO OajaHca
Beruucrienus no ypaBHEHUSIM XUMHUYECKON
peaKIMu: KOJIMYEeCTBA BeIleCTBa, 00bEMa,
130 MAaccChbl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIIHA
Beruncnenus npocreninein MoJIeKyIIpHOI
131 (opMyJIBI BEIIECTBA 10 U3BECTHBIM
MacCOBBIM JIOJISIM DJIEMEHTOB
132 O0o0mieHre U cucTeMaTH3aIys 3HAaHUH
133 KonrtponsHas pabora Ne 5 o teme
"Ctpoenue aroma. XUMHUYECKast CBSI3b"
134 PesepBHbIil ypok




135 PesepBHbliil ypox

136 PesepBHBIN ypok

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoabnble IIpakTuyeckue fllsyqenuﬂ :)Iﬁ[()l:lI;OBaTe.]Ibele
padoThI padoThI pecypenI
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aM0THEHUS
2 AJIEKTPOHHBIX OPOUTANICH ATOMOB MaJIBIX 1
NIEPHOJI0B
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CreneHb OKUCIEHUS U BaJI€HTHOCTb
5 Buner xummdeckoii cBsI3n
OOMeHHBI! 1 TOHOPHO-AaKLENTOPHBIH
6 MeXaHHU3M 00pa30BaHUs KOBAaJICHTHON 1
CBsA3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA
THuIBI KPUCTATUIMYECKUX PELIETOK,
7 OCOOCHHOCTH CTPOCHHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA
8 KPUCTAJUTMYECKON pEeETKU U BUJIA 1
XUMUYECKOMU CBSI3U
9 Knaccudukanus XuMHUuecKux peakuui 1
M0 Pa3IMYHbIM IPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBoii 3pPeKT XUMUIECKON peaKIuu




11

3akoH ['ecca u ero cieacTBus

12

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BEIIECTBA, MACCE UIIH
00bEMY TPOpPEArupoOBaBIIETO HIIN
00pa30BaBIIIerocs BEIIECTBA

13

14

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

15

@DakTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON PEeaKIUU

16

17

18

ITorsAaTHE O XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [laTense

CDaKTOpBI, BJIMAOIIKWE HA COCTOAHHEC
XUMHYECKOTI'O paBHOBECHUA.
HpOFHOBI/IpOBaHI/Ie BO3MOXXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ
B Pa3JIMYHEBIX YCIIOBUAX

OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BaxHble OKHCIUTEIIN ¥ BOCCTAHOBUTEIIH.
HCpMaHFaHaT KaJlusa

20

CBolicTBa MPOCTHIX BEIIECTB —
METAIOB U HEMETAJIOB, KUCJIOT U COJIEH
— B CBETE IPEICTABICHHI 00




OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX
p€aKknusax

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

21 «OKHUCIINTEIbHO-BOCCTAHOBUTENBHbBIE
peaxmm»
Kontponbnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUSCKUX PEAKIIUI»

93 PactBOpeHue kak PU3NKO-XUMUYECKUI
nporecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

o5 Teopust MeKTPOTUTHUECKOM
JUCCOLIMALIUU

26 HonHOE pon3BEEHUE BOJBI.
Bopopoanslii moka3zatens

97 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAHHI U COJICH

28 Peakmuu nonHoro oomMeHa
CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

29 CBETE MpeACTaBIeHU 00
AIIEKTPOIIUTUYECKOM TUCCOIIMALIUT

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

31 AKCIIEPUMEHTATBHBIX 33134 TI0 TEME
«DNEeKTPONUTHYECKAS TUCCOIHALIHSI

32 I'unponus coneit

33 HonHbIie ypaBHEHUS THAPOIN3A COJICH




34

[IpakTuueckas padora Ne 3. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«'unponus conen»

35

Brrunciienus Maccel NPOYKTa pEAKLIUI
10 U3BECTHOM Macce OJHOTO M3
HCXOAHBIX BC€IICCTB, B3ATOI'O B BU/IC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIECTBA

36

KonTtponbHast padora Ne 2 o teme
"DNIEKTPOIUTHYECKAS TUCCOIUAIIUS.
XUMHUYECKUE PEaKIiu B pacTBopax”

37
38

OO0m1as XxapakTepuCcTUKa HEMETAIIOB

OO01mas xapakTepuCTHKa raJloreHOB

39

40

XUMHYECKHE CBOMCTBA IraJIOr€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIOTa

41

[IpakTuueckas padbora Ne 4 o Teme
"TTosrydyeHune CoITHON KUCIIOTHI,
u3y4yeHue e€ cBOCTB"

42

43

44

[ToHsITHE O KUCITOPOICOAEPKAITUX
KHMCJIOTaX XJOpa U X COMISX
Brrunciienus o ypaBHeHUsIM

XUMUYECKUX PEaKUUi, €CIM OJJUH UX
peareHTOB J1aH B U30BITKE

Baxwuelimme coeMHEHUs XJI0pa U UX
HaxO0XJEHUE B PUPOJIE




OO6mmas xapakTepucTrka 31eMeHToB VIA-

45
TPYIIIBI
CtpoeHue u CBOWCTBA TPOCTOTO

46 BEIIIECTBA CEPbl. AJUIOTPOITHBIE
MOJU(PHUKAILIH CEPBI

47 CepoBoiopor, CTPOCHI/IG, ¢dusnyeckue u
XUMHYECKHE CBOWCTBA

48 OKcubl cepsl

49 CepHucrast KuciaoTa u e€ coiu.

50 CepHas KucioTa u ee coiu

51 IIpoMblIIEHHOE MTOTYYEHUE CEPHOM
KHCJIOTBI
HaxoxxneHue cepbl 1 €€ COSTMHCHUHN B

59 npupoe. XuMMHUYECKOe 3arps3HeHHe
OKpYKaroIleH cpelibl COETUHEHUSIMH
cephl
Beruunciienust Macchl IPOAYKTa PEaKIiu

53 M0 U3BECTHON MaccoBOil (00BEMHOI)
none (%) ero BbIXoa OT TEOPETUIECKU
BO3MO>KHOT'O
Brruncnenus MmaccoBoit (00bEMHOIN)

54 noiu (%) BbIX0Jia MPOJIyKTa PEAKIIUHU 110
U3BECTHOU Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEaKIHH

55 OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

56 A30T, pactpocTpaHeHHE B IPUPO/IE,

busnyeckue 1 XuMUYECKHe CBONCTBA




AMMHaK, ero GuU3nYecKue 1 XUMUYECKHIE

57 .
CBOIiCTBa

58 Conu aMMOHUS
[TpakTuueckas padora Ne 5 o Teme

59 "I[Tonyuyenne aMMuaka, H3y4eHHE €T0
CBOMCTB"

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

61 A3oTuctas KucioTta. A30THas KUCIOTa

62 [IpompllIEHHOE MOyYEeHHE a30THOU
KHUCIIOTHI
Hurpatel u auTputhl. XuMHu4eckoe

63 3arps3HEHUE OKPYKAIOMIEH CpeIbl
COCAMHEHUSIMH a30Ta

64 ®docdop, annoTpomnHbie MOIUDUKALIUN
dbocdopa

65 Oxkcunst pocdopa (I, V) u pochopnas
KHCTIOTa
[TonsiTHE 0 MUHEPATHHBIX YIOOPEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOAOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67 VYraepon, ero anjgoTponHbIe
MoauUKaIIMH U CBOMCTBA
Oxkcunsl yriaepoaa, ux Gpusndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE

npoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (1V)




69

[IpakTuyeckue padotel Ne 6 o Teme
"Tlonydyenue okcuaa yriepoaa (IV) u
M3y4YEHHE €ro CBOMCTB"

70

71

72

YromapHas KUCIIOTA U €€ COJIN
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKHUX BEIIECTBAX KaK O
COCIMHEHUSX YIIIepo1a

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

73

TTousTiie 0 OMOIOTUYECKHU BAXKHBIX
OpPTraHWYECKUX BEIECTBAX — XKUPaAX,
Oenkax u yriieBojax

74

75

Kpemnnii, ero ¢pusznueckue u
XWMHYECKHUE CBOMCTBA

Oxkcun kpemuus (1V), kpemHueBas
KHCIIOTa, CHIIUKAThI

76

77

78

bop. bopHas kucnora

[Tpaktnyeckas pabora Ne7. Perenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Baxneimme HeMeTauIbl U UX
COETUHEHUS

Brruncnenust maccol (00b€Ma; H.Y.)
NPOJIYKTa PEaKIMK MO JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKAIIETO OMPEICIEHHYIO MACCOBYIO
JIOJTIO TIPUMECEN




79

KonTtponbnast padora Ne 3 o teme
«Baxuenime HeMeTaJUIbl U UX
COEIMHEHUS.

80

OO011ast XxapaKTepPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHHH
ux nonoxenus B [ICXD I.U.

Meupeneena

81

82

83

Mertamibl A- u b-rpynn

MeTtamnnueckasi CBsI3b U MeTaJNINYECKas
KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(U3UYECKUX CBOMCTB METAJNIOB OT
CTPOCHHUSI KPUCTAILIIOB

O6H_[I/Ie XHUMHYECKHE CBOMCTBA METAJIJIOB

84

85

86

O61mue crnocoObl MOTYyYEHUSI METAIIIOB,
MeTaiyprust. CriiaBbl

DJEeKTPOJIN3 PaCIUIaBOB U PACTBOPOB
coJiel Kak OJIMH U3 CIIOCOOOB MOITY4YEHUS
METaJIOB

Beraucnienus mo ypaBHeHUSIM
3JIEKTPOJIM3a PacIlIaBOB U paCTBOPOB
BEILIECTB

87

88

89

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

Paznuunbie TUIBI BEIUMCIIEHUN 110
YPaBHEHUSIM XUMHUYECKUX PEAKLUN

90

Merannel A-rpyni. [llenounsie MeTamb




Haxoxnenue B npupone. CoiicTBa

o1 HIEJIOYHBIX METAIIJIOB

92 Oxcupl ¥ THAPOKCH/IBI HATPUS U Kallus

93 IllenoyHO3eMeIbHBIC METAILIBI

94 Baxneime coeTMHSHUS KATBIUS,
CBOMCTBA, IPUMEHEHHUE

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

96 "YEcTKoCTh BOIBI M METOMEL €€
ycTpaHneHus"

97 AoMUHUT

98 AMdoTepHbIe CBOICTBA OKCH/IA U
TUAPOKCHUIA ATFOMUHUS

99 OO6m1as xapakTepucTuka MeTaJuioB b-
rpyni (M06OYHBIX MOATPYIII)

100 [TepBoHAUYANBHBIE MIPECTABICHUS O
KOMIUICKCHBIX COSAMHCHUSIX

101 Menn u cepebpo

102 [IpencraBiaenust 06 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

103 Hunak

104 AMdoTepHbIe cBONCTBA OKCHA U
TUAPOKCHUIA IMHKA

105 Kenezo

106 Oxcuibl, TUIpOKCUIBI 1 comu xene3a (1)

u xenesa (111)




107

YUyryH u cTajb — CIUIABbI XKelle3a

108

109

110

[TpakTuueckas padora Ne 9. Pemenue
HKCIIEPUMEHTAJIbHBIX 33724 110 TeME
«BaxHeine MeTaisl U1 UX
COCIMHCHMUS

Brrancnenus cocraBa cMecei ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUI

Paznnunble THITBI BEIYUCICHUN 11O
YPaBHEHUSAM XUMUYECKHUX PEaKLun

111

KonTtponbsHas padora Ne 4 o reme
«BaxkHeuiime MeTajuibl U UX
COETUHEHU S

112

113

be3onacHoe ncrmonp30BaHue BEMIECTB U
XUMHYECKHUX PEAKIHH B ObITY

HoBeie maTepuansl 1 TEXHOJIOTUU.
IIprHIMIIBI «3ENEHON XUMUK)

114

115

116

117

XuMus 1 310pOBbE

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEH
cpensl. [loHsTre o npeaenbHO
}IOHyCTI/IMOI\/II KOHHGHTpaIII/II/I BCIIICCTB
(ITAK)

DKoNoru4ecKue mpooIeMbl, CBSI3aHHBIE C
COEMHEHUSIMHU YIJIEPOJa, a30Ta, CEPBHI,
TKETBIX MeTaJ'[J'[OB.POJ'Ib XNUMHUHU B
pelIeHnr YKOJIOTHIECKUX TTPOOIeM

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX




9JICMCHTOB B CBCTC TCOPHU CTPOCHUA
aTomMa

118

119

120

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHHH. Bub
XAMHUYECKOU CBA3U

Knaccudukanuss XaMUYECKHX peaKIiui
10 Pa3JIMYHBIM ITPU3HAKAM

121

[Iporno3upoBanue BO3MOKHOCTU
IIPOTEKaHUsI XMMUUYECKUX MpEeBpallieHui
B Pa3JIMYHBIX YCIIOBHIX Ha OCHOBE
IpeCTaBICHUN XUMUYECKON KMHETUKHU U
TEPMOIUHAMUKHU.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen

123

124

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B
CBeTE MpeACTaBICHUH 00
ANEKTPOIUTUYECKON AUCCOIUALINHI

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. JINEeKTPOIIN3.

125

[TpakTrueckas padorta Ne 10. Pemenue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TEME
«XHMMHUYECKNE PEAKIITI

126

[TpakTrueckas padorta Ne 11. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME




((MeTaJ'IJ'IBI, HEMCTAJJIBI U UX

COC/IMHEHUS)
127 PesepBHblil ypok 1
128 PesepBHBIIT ypok 1
129 PesepBHblil ypok 1
130 PesepBHBIIT ypok 1
131 PesepBHbIil ypok 1
132 PesepBHblIit ypok 1
133 PesepBHEIi ypok 1
134 PesepBHblIit ypok 1
135 PesepBHEIi ypok 1
136 PesepBHblIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






