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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMmMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMaMm, pacopeielieHue o  KlaccaM, PEKOMEHIYEeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO IOJTOTOBKY, HEOOXOAUMYIO Ui BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, HJHEPreTUYECKOW, INPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUsI KYJIbTYpPbl IUUHOCTU O0YYAIOIIUXCA, UX O01Iel ¥ (PYHKIIMOHATHLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpPOBAHHE MBIIIJICHUSI U TBOPYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIabIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl MO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHHU30BaHbI MO MPHUHIUITY IOCIEAOBATEIBHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B 0OCHOBY T€OpeTMYECKMX 3HAHUU MOJOXKEHbl AMIHUPUYECKU IOTYYECHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U o00ecneurBalOT OO0YydYarIIuMCS BO3MOXKHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  cOAepKaHUsT MOporpaMMbl MO  XUMHUU  MPOUCXOAUT €
MCIIOJIb30BaHUEM 3HAHUH U3 paHEE 3YUCHHBIX YUYCOHBIX TPEAMETOB: OKPY KA
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTaJbLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeaMeTa W OO0eCleueHHE YCHEITHOIO
oOydyeHHss Ha CJeAylolleM YpoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanys  oOydeHus,  BKIOYaromas  NpoQUIbHYIO  MOATOTOBKY
oOydJarommMxcss W TOCJIEAYIONIee CaMOOTpEeeHUE B BHIOOpE HaNpaBICHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET  pealu3alud  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH y4eOHOT0 MpeMeTa, He0OX0AUMbIE 1J1s1 MPOAOTHKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHOro, NPOQPUIBHOI0) H3YyYEHHUS OTISIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsi B mporecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHHS, O0JIACTH MPAKTUUYECKOW NeATEIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapakKTepa, fA3blKa HAyKH, B NPHOOUNIEHMHM K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIuH,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

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

N3y4yeHnne XMMHUM HAPABIICHO Ha JTOCTUKEHUE CIEAYIOINX LEJICH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUSI XUMUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluXcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  NIESITENIbHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMHpoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W  €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM UYHCII€ YMEHUU OOBSICHATH U OLCHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYCHHUU
XUMUH, TPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEATEIbHOCTH;



pa3BUTHE y OOyYarONIMXCsl HMHTEpeca K W3YYEHUI0O XuUMUU U cdepam
NEATEeITLHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIS M HAMPABICHHOCTH JAIBHEHUINIETO 00yUeHNS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYpbl, HENPHUATHE JEHCTBHUMN, NPUHOCSIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KTI0UEBBIX KOMIETEHIIUH ), HEOOXOIUMBIX ISl Pa3IMYHBIX BUJIOB JICITCIHBHOCTH.

Ha yriny6nénnoe u3zydeHue ydeOHOTO nmpeaMera « XuMus» oTBoauTCs 1o 102
yaca B 8 u 9 knaccax (3 yaca B Hezelnto), Bcero 204 yaca 3a jiBa rojia 00yueHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHbIE COCTOSTHUS
BemecTB. lloHsATHE O TEOpPETHYECKMX M SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOI0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAy4YHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopun. IIpaBuna Oe3omacHoro ooOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOJHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIIBI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbix cMecsax. CrnocoOsl pazaeneHus cmeceid. OuncTKa BEIECTB.

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

Xumnueckas hopmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENBbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast [0 XMMHYECKOTO D3JIEMEHTA B COECAMHEHUHU.
Haxoxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuersl mo ¢opmynam
XUMHYECKUX CcoeauHeHnd. MoisipHas Macca cmecu BemecTB. MompHas a0
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA 10 MOJIBHBIM JI0JISIM JJIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ NMPU3HAKH.
VYcnoBust NpoTeKaHUsl XUMUYECKUX PEaKlMil. 3aKOH COXPAaHEHHUSI MacChl BEILIECTB.
ATOoMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMHUYECKUX PEaKui (COeTUHEHUS, PA3JIOKEHNUS,
3aMmeleHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHUH. 3HAKOMCTBO C
XUMHYECKOM TIOCYAOH, C TpaBWjiaMd paboTbl B J1a0OpaTopud W TpHUEMaMu
oOparieHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBlieHHE BOCKA, TasHUE JibJla, paCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AUMOJEHCTBHUE COJIbI WIM MEJa C COJITHOM
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u omnucaHue TMPU3HAKOB TNIPOTEKAHHS XUMUYECKHX PpPEaKIui
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
MOJIYYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xene3a ¢ pactBopom conu meau (I1). M3ydenue cnocoOoB pazaenenust cmeceit (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONKMCAHUE OIBITOB, WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3oB. CocTraB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIMIX.

Kucinopon — anemMeHT W mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoMy4YeHus: KUCI0poia B Jad0paTOpuu U NPOMbIIUIEHHOCTH. [loHsATHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBolr 3p(}EeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakiuu. TormmBo. Mcnonb3oBaHnue yrisi 1 METaHa B
KadyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u mpocroe BemecTso. Haxoxaenue Bogopoaa B IpUpoze,
duznyecKkue U XMuMHUYECKUE CBOICTBA, MPUMEHEHHUE, CrIoco0b! notyuyeHus. [lonsarue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coicrBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbBIX BEIIECTB.
Crioco0bl BbIpaKe€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKJIATypa OKCHAOB. TpHUBHAIbHBIC
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHiCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KUCJIOPOACOJEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonmydenme xucnor. Kucnmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mojydeHusi. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHYECKUE CBOMCTBA (B3aUMOICUCTBUE C KUCIOTAMH U IIEI0YaMu) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NMpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COETUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAep KaHusl KUCIOpOa B BO3IyXE;

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

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

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMKMCAHUE UX CBOWCTB;

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

B3aMMO/eiCcTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEJOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

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

OIIPEIEICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIn3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOIO MeETajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckass cucreMa XUMH4YECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne atromoB. XuMuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajljaX, rajJoreHax, MHEpTHBIX (OJaropoAHblX) raszax. OJEMEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHOTIepuoiHas Qopmbl Tabmuipsl «lleproguueckas cucreMa XUMHUYECKUX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymibrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTUBHOCTS.
DNEeKTpOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKHE YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnisl 3jaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacmpesiefieHde 53JIEKTPOHOB 0 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM U nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEPUOJAX U



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

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHs Haykd W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBS3H.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpesenenue cTeneHeil OKMCIeHns aTOMOB B OMHAPHBIX
coeIMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U pPACCTaHOBKA
B HUX KO3((ULIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

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

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (TOpEeHUE, peakluu pa3ioKeHUs, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TIOHSATHI, IPUHATHIX B OTACJIBHBIX €CTECTBEHHBIX HAyKaXx.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHajlu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBIECHUS NPUPOAbI, (U3UUECKUE SABJICHHUS, BELIECTBO, TEIO,
(bu3nueckue BEIMYMHBI, EJMHMIBI H3MEpPEHHs, O0O0bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, JKUJIKOCTEH M TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, DJICKTPUUECKUM 3apsil,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 0OMeHa BEILECTB.

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

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTE€PUAIIBI.



9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuu). [locnenoBaTenbHOCTh 3aNOJHEHUS AJIEKTPOHHBIX OpOUTANiell aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATEIBHOCT, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJAOM, JXKUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MEXaHU3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTaNIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNINYECKas,
MOJIEKYJIIpHAs: — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukanus XMMHUECKUX peaKUMi MO pa3IUYHbIM MpU3HAKaM (110 YUCIYy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEeMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPT€TUKA XUMUYECKUX PEAKLIHIA.
TenmoBot >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXHMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHUus 1o
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XMMHUYECKOW pEaKUHUH. 3aKOH JIEUCTBYIOLIUX Macc.
@DakTopbl, BIAUAIOIIAE HA CKOPOCTh XMMHUYECKOW PEaKIMH. DHEPrusl aKTHBALUU.
[Tonsitue o katanuze. epmenTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle [larense. VYcaoBusa cMmemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOpBI, BIMSIOIIKME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3JIMYHbIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yYEHHBIX
AIIEMEHTaX XMMUYECKON KHHETUKHU U TEPMOJUHAMUKH.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaKkuuu. OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENIM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTaBieHHEe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNeKTpoJIUTHYECKAsT auccouranusa. XHUMHYECKHE pEakiuu B PacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. I[loHaTne o ruapaTax W KPUCTAUIOTHApATAX. OJEKTPOJUTHI U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoW3BENEHHE  BOBL
Bonoponusiii  mokazatens. MHauKaTOpbl. DNEKTPOJUTUYECKAS AUCCOLMAIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PeaKIil HOHHOTO OOMEHA.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWII M COJIEll B CBETE MPEICTAaBICHUH OO0 3IEKTPOJUTUUYECKON
nucconnanuu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX PaCTBOPAxX COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMA KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB H
HeMeTaJsIoB (rpaduTa U aMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATpUs);

VCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKLUU OT BO3IEUCTBHUSA
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUii;

MCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPOILECCA AUCCOLUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (00pa3oBaHuE OCajiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MEeTWIopaHxka u peHondranenna) ais
ONPENIEIICHNS XapaKTepa Cpebl B paCTBOPaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJEHUE  OIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuu pas3ioKeHNs, COeTUHEHUS);

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pElIeHHE OKCIIEPUMEHTANBHBIX 3agady 1o TeMaMm: «OKHCIUTeNnbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



OO6mrast xapakrtepuctrka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTHIX BEWIECTB, awioTponus. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NYECKHUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA HA OPTAHU3M YeJIoBeKa. BaxkHelIlne XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre 0 KuCI0poACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTEHNEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMKM KUCIOPOAA U cepbl. XUMHUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHUCTas KHCIIOTa U €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMHUYECKUE PEAKIIUH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CHOcO0a MOJY4YEHUS CEPHOM KHUCIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C HUM MPOQeECcCUsX.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsiI3HEHUE OKPYXKAIOILIEH Cpelibl COeAMHEHUSIMU cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHUE B MpUpoje, (PU3MYecKue U XMMHUYECKUE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (HU3UYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PAacTBOpa), MIPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUU
¥ NpPOMBINUIEHHOCTH. VMOH aMMOHUs, OHOPHO-aKLUENTOPHBIA MEXaHU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, IV, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHue, PU3NIECKUe U XUMUYECKHe CBOMCTBa (00IIHe Kak
OpeICTaBUTEN Kiacca KHUCIOT M creuu(puyeckue), NMpuMeHeHne. XHUMUYECKue
peakiuu, JieXKalire B OCHOBE MOTYYEHUsI a30THOM KUCIOTHI B MPOMBILIIEHHOCTH.



Hutpatelt u HuTpuThl. KauecTBeHHBIC peakiuu HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIAMH, KUCIIOPOIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢u3nMdecKue W XUMUIECKHE CBOMCTBA,
nonyuyenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. IlpencraBinenus o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIBHBIX YA00peHUsIX. A30THBIE, (hochHOpHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopor yriaepoaa B mpupoje.
Oxcunpl yriaepoja, ux Gu3NUecKrue U XUMHUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
CBsI3aHHBIE C OKcHu1oM yriiepoja (1V). YronapHas Kuciiota v ee coju, ux pu3ndeckue
W XMUMHUYECKHE CBOMCTBA, TOJNlyueHHWe U  npuMmeHenue. KapOoHaTsl,
ruaApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepojia: yriieBoJaopobsl (METaH, 3TaH, STUJICH, alleTHJICH), STAaHOJ, TJIHUIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U IMPOMBIIIEHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)XHBIX OPTaHMYECKHX BEIIECTBAaX — JKHUpax, Oenkax,
yIIAeBOJaX — M WX POJHM B JKU3HU dYeloBeka. EIMHCTBO OpraHMYecKux u
HEOPTaHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJICHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupojie u texuuke. Okeun kpemuus (1V), kxpemHueBas kucinora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
Y TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobmempl 06e30macHOrO  MCIOJIB30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKM3HH.



bop. OcobennocTu crpoeHust aroma. O01IHe MpeacTaBIeHUs O GU3NISCKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JII0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COCTUHEHUN;

HaOMOICHWE  Tpoliecca  OOyIJIMBaHWSA ~ caxapa  HOJA  JICWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEaKIuii Ha CyIb(OU-, CyIbPUT- U CyIbhaT-uOHbBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMMaka,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IIPOBEICHHE KAaYECTBEHHBIX PEaKUUi HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

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

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M U3YyUYEHHE CBOWCTB YIJIEKUCIIOIO
rasa;

MPOBEICHHE KAuyeCTBEHHBIX pEaKIUid Ha KapOOHAT- W CUJIMKAT-UOHBI U
U3y4YeHHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHUE B3aMMHBIX MPEBPAILECHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3laMy MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMUEN CUIIMKATHON ITPOMBILIJIEHHOCTH;

pelIeHre SKCIEePUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaibl U UX
COEJIMHEHUSD.

MeTtasibl U MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTePUCTUKA XUMHUUECKUX 3JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa n crpoeHus atomoB. Metamisl A- u b-rpymnm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalindeckas CBSI3b U METaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYITAKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METANIOB OT CTPOCHHS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsbkeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METaJUTyprys. DJIEKTPOIN3 PACILIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOO0B
noTyuyeHust MeTaJlIoB. [ToHATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUN, OpoH3a). [IpuMeHeHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTampl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coequHeHu. buonorndeckas posb HaTpUS U KAIHSL.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Ieproanueckoi cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Ouszndeckrue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilre coeTMHeHusT Kaablus U Maruust (OKCHUJI, TUAPOKCHJ, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. Kpyrosopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxOXIcHUE B mnpupoge. duszuueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYIM):
nonoxkenne B llepuonnueckot cucreme Xumuyeckux odnmemeHtoB J[. .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IPOBaAJIa» AIEKTPOHA HA
puUMepe CTPOEHHUSI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSTHUSI aTOMOB
d-3/IeMEHTOB, CTENEHU OKHCICHHS aTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUIPOKCUIOB META/UIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEIEHH OKHcieHus. OOmme KpaTKue
MPEACTABICHUS] O (PU3NYECKUX M XUMHUYECKHUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTEISIMHU), 00 UX OKCHIaX, THIPOKCUAAX U



colisix, ux nmpuMeHenuu. [IpencraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTETICHh OKHCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxleHue B mpupoje.
du3nyecKkue U XUMUYECKHUE CBOMCTBA KeJe3a, IpUuMeHeHue. buonornyueckas posib
xene3a. Oxcuapl, Tapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel dkene3a. [Ipou3BOACTBO uyryHa W CTallu.
DKoJIoTHYECKHE MPOOIEMBI, CBI3aHHBIC C METAJLUTYPTHIECKUMHE MMPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJIICHUI:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOICHCTBUSA METAJIOB C BOJIOW, C paCTBOPAMU COJIEW U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UHU METAJUIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KallbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — ¢ okcuaoM yraepona (1V) u kucnoramu;

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

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUSl, A IFOMUHUS, IIMHKA, Kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u ruapokcuaa nuHKa;

pelIeHne KCIEPUMEHTAIBHBIX 3a/1ad 1o TeMe «BakHeiline MeTamibl U Ux
COETUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMOb30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObITy. IlepBasi moMouis mpu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

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



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
M3Y9JaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opranu3Ma yesoBeka. [loHsTue o 310poBOM 00pase KU3HU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHMI: O3HAKOMJIEHUE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
00pa30BaHUs KUCIOTHOTO JA0XsS, U3yUYeHHUE €r0 BO3ACHCTBUS HA MaTEPUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3iesioB KypcoB 8-9
KJIACCOB

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUIKOM M ra3000pa3HOM COCTOSIHUU. Bubl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKMX PpEAKIUN 10 pa3IMYHBIM  IpPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA TNPOTEKAHUS XUMHUYECKUX MpEBpalleHU B
Pa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKONM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseit. Peakunu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  JUCCOUMAIMA U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSITHIX B OTACJIBHBIX €CTECTBEHHBIX HAYKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (MPOIIECC), HAYUHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJlIW3, CHHTE3, KilacCHU(UKAIMs, MePUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepuabl.

®duzrka: BEMIECTBO, TENO, (U3MUECKUE BEIMYMHBI, CIUHUIIBI U3MEPECHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arpeTraTHBIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) Tel,
KpHUCTaJUIMYeCKas penieTKa, 3JIEKTPOH, AIp0 aTOMa, MPOTOH, HEUTPOH, MOH, HYKJIU,



W30TOIBI, KBaHTBI, PaJIMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHeE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: skocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

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

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XMW
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE NpaBWJIaMU W HOPMaMM IOBEJCHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMATU3ALNH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlIMpeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCIIE€ B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMAaHUE 3HAUCHUSI XUMUUECKON HaAyKH
Y TEXHOJIOTHH B JKM3HU COBPEMEHHOTO O0IIEeCTBa, B pa3BUTUU dSKOHOMUKHU Poccun
Y CBOETO PETHUOHA;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOTIOMOIIU B IMpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJIUMBIC JJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MIPOU3BOUTEIILHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAYKU «XUMHUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO, K HCCIEI0BATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JATbHEUIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOM JESATENBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpEeaIn3alliy B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OLIGHKM MX BO3MOXHBIX MOCJIEICTBUM ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTMYECKUX TPOOIeM
U IIyTeN UX PeLeHUs; CHOCOOHOCTh MPUMEHATD 3HAHUSI, TOTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a[ad, CBA3AHHBIX C OKpYXKaloleHd Cpeiol; aKTUBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCIUIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOLIUX
MaTepUaibHOE €JIUMHCTBO MHUpa W MPOLECC MNO3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM IS TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHLIMM, @  TaKXKe  IPOEKTHO-UCCIENOBATENbCKOU  JEATEIIBHOCTU
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIU3UPOBATH,
CpaBHUBaTh, 0000mIaTh, BHIOMpPATh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH ); TIpe/jIaraTb KPUTCPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIC B XUMHUH, TTPEOOPA30BEIBATH MOICIIBHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKHEC PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIILCKON IeATEIbHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1Ielb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO MPOOJIEMBI; TIPEJIaraTh OMUCATEIBHYIO WIIH O0BICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST M BBIBOJBI MO pe3yjbTaTaM IMPOBEIACHHOTO OTIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIIUIO U KPUTUUECKH OIICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaluY, HEOOXOAMMOM /il BBINOJIHEHUS Y4eOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIbI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M NIpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3ybTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIeI0BaTebCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbI; BBIMOJHATH CBOIO 4YacTh pPabOThl, KOOPJAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPENETSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHHUSIMU, «MO3TFOBOM INTypMe» U JApyrux (opmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHsI peliath yuyeOHble M MCCIEAOBATEIbCKUE 33Jaud: CaMOCTOSTENLHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM 3a1aU; HA OCHOBE MOJyYEHHBIX PE3yJIbTaTOB (JOPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISITh CAaMOKOHTPOJIb JEATENBHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
PO C MPEAMETHBIMH pe3yIbTaTaMu 0a30BOT0 YPOBHS, COTIIACOBAHBI MEX Ty CO00i,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPACKTOPHA, B TOM YHCJIC UCIIONB3YS CETEBOEC B3aMMOJICHCTBHE opraHu3anuu. [1o
3aBEpPIICHUN pealu3aluy IpPOrpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSTUHN U
METOJIOB, PEIIaTh 33/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMKCS HAayYHBIX
3HaHUMU, YMEHUN U CITIOCOOOB JIEUCTBUH, ClIEM(PUUECKUX JIJIsl TPEAMETHON 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pasNUYHBIX YYEOHBIX U peajbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECHeunBaroT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

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

PACKpBhIBaTh CMBICI OCHOBHBIX XUMHUUYECKMX TOHSTHM: aTOM, MOJIEKYJa,
XHMHUYECKUN DJIEMEHT, METajll, HEMETa/lJl, aJUIOTPOIHs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XHMHYECKOIO »JJIEMEHTa B COCIUHEHHH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJIaccuUKaIys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHus, peakluu OOMEHa, PK30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETJIOBOU



ahdeKT peakuu; SAPO aToMa, AIEKTPOHHBIN CIION aroMa, aTOMHAas OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mporieHTHAsT KOHIIEHTPAIUs) B PacTBOpPE, MOJIAPHAs KOHIICHTpAIMs BEIIECTBA B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATH
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCITI0JIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOpMyYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHUSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OIPEIEeIEHHOMY KJIacCcy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pPacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTAJIPO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE DJKCICPUMEHTAJIBHBIX M TEOPETUYECKUX METOAax
VCCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKUX PEaKLUii;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHMs B Ileproauyeckoit cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHAs noArpynna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoaby U «O0JbIINE EPUOIBDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsijl
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U PaCHpeIeICHUE UX MO JIEKTPOHHBIM CIIOSIM);

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

KJacCu(UIMPOBaTh XUMHYECKUE DJIEMEHTBhI, HEOPTraHWYECKHUE BEIIECTBa,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOJAOPOAA, BOJIbI, OOIIME XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJIEH, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAs TMPUMEPAMH  MOJICKYJSPHBIX  YPaBHEHHWW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATHh POJIb KHUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MPOIECCax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHUS XUMUYECKHUX MPEBPAIICHUA B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YYCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUSA — HaOII0JIEHUEe, U3MEpPEHHE,
MOJICIMPOBAHUE, JKCIEPUMEHT (pEaIbHbId U MBICICHHBIN) — 7 OCBOEHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTh MPOIECCOB OKUCIICHHS K BOCCTAHOBJICHHS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (MeToA0M
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBA3UM MEXKIYy peaqbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSACHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuIia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IBI U 000PYIOBAHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSAMH BBITIOJHEHUS J1A00OPATOPHBIX OIBITOB |
MPaKTUYECKUX paldOT MO MOJYYEHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(BolOpoJia ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEICICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTIOYAFOITEH YMEHUs 0€3011acHOTO 0OpaIeHus C BEIIECTBAMU, UCTIOIb3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE TPABUJI TTOBEJCHUS B IESIX COepexeHUs
3JI0POBbSI 1 OKPY>KAIOIICH CPEeIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHbI
CJICYIOINE MPEAMETHBIC PE3yJIbTaThl U3yUYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUM JIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTUMbIE pEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amM¢pOoTepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHas, MOHHAs, META/NINYECKasi), MEKMOJIEKYISIpHbIC
B3aUMOJEHCTBUS (BOJOpPOAHAs CBS3b, CUJIbl BaH-nep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasl IJIOTHOYMAKOBAaHHAsA), KOPPO3USl METaJJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSITh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUII;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUABl XUMHUYECKOW CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHU, TUTl KPUCTAIUNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,;

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

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

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIOB) B Mpejesiax MaJlbIX MEPUOJIOB M TJIABHBIX MOJATPYIIL C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKphIBAaTh CMBICI TEOPUH IIEKTPOTUTHIECKON TrCcoIManuu, 3akona ['ecca
U €ro CIEICTBHMA, 3aKOHA JEUCTBYIOIMHUX MacC, 3aKOHOMEPHOCTEH W3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEUICHUS XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTHU OT Pa3IMUHBIX ()aKTOPOB;

KJIACCU(PUITMPOBATh XUMHYECKHE OJJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEAareHTOB, MO W3MEHEHUIO
CTCTICHEeH OKHCICHHUS XMUMHYECKHX JJIEMEHTOB, MO OOpPaTHMMOCTH, 1O YYaCTHIO
KaTajan3aTopa);

XapakTepu30BaTh (OMUCHIBATH) OOINIME XWMHUYECKHE CBOWMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAHWYECKUX COCIUHECHHM, MOATBEPKIAs TO OIMCAHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; PEaKIIHid,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIIACCOB,;

pacKkpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIlfil, CyITHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  IMOCPEICTBOM  COCTAaBJICHHS
AJIEKTPOHHOTO OajlaHCca 3TUX PEaKIni;

MPEICKa3bIBATh XapaKTEP CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHUH, O0op, azor, (ocdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUi, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, CepeOpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
aszora (I, I, 1, 1V, V) u dochopa (I, V), cepsr (IV, VI), cepuucras, cepHas,
azoTHas, GocdopHas, yroiapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBl M THAPOKCHIIBI
meTaioB |A—l1A-rpynm, amromunns, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATh COCTaB, OTHAEIBHBIC CIOCOOBI IMOJTYYEHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couik, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

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

MIPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIONINE KaYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJCPIKAIIUECs B BOJHBIX PacTBOpax



WOHBI: XJOpUA-, Opomua-, MOAUI-, cyiabdar-, (ocdar-, kapOoHAT-, CHUIMKAT-,
cyiabGuT-, Cynb(ua-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOWCTBA BaXKHEHIIMX M3y4aeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QOopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUM, MOJIIPHYIO KOHLIEHTPALMIO BEIECTBA B pacTBOpPE, HAXOAUTh
npocTeiiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekra peakuu, onpeaeisiTh COCTaB CMECEH;

co0uro1aTh MpaBuiia 6e30nacHoi padoThI B TAOOPATOPUH ITPU UCIIOJIB30BaHUU
XMMHYECKOH OCyAbl U 000PY0BaHMs, a TAKXKE IpaBuiia oOpallleHus ¢ BeleCTBaMu
B COOTBETCTBMHM C HHCTPYKIMSMHU BBITIOJHEHHUSI JIA0OPATOPHBIX OIMBITOB U
MPaKTUYECKUX paldOT MO TMOJYYEHHIO M COOMPAHHMIO Ta3000pa3HbIX BEILECTB
(aMMHMaKa M yTIEKUCIIOro ra3a) U pelIeHUI0 SKCIIEPUMEHTAIIBHBIX 3a/1a4 [0 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SIMIIMPUUYECKIE 3aKOHOMEPHOCTH;

NPUMEHSATH OCHOBHBIE OIEpPALMM MBICIUTEIBHON NEATETbHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU NO3HaHMsI (HaOJt0IeHue, U3MEPEHNUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbI U MBICJICHHBIN);

OpUMEHATh  MpaBuja  0e30MmacHOro  oOpalleHuss C  BEIIeCTBaMH,
WCITIOJIb3yEMBbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3/ICICTBUSL Ha >KMBBIE OpPraHU3MbI OIpPEACNICHHBIX BEIIECTB, IOSACHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeJCTaBiIeHUsI O cdepax MpodecCHOHaTBLHON
JeSITEIbHOCTH, CBSA3aHHBIX C HAYKON 1 COBPEMEHHBIMU TEXHOJIOTUAMHU, KaK OCHOBY
Ui IPO(eCCHOHANIBHON OpUEHTAllMM M ISl OCO3HAHHOTO BBIOOpAa XMMHMH Kak



PO UIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIEeTO
oOpa3oBaHus;

y49acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCIICIOBATEIHCKON ACATEIHPHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 10 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiectBa u xummueckue 20 1 bubnnoreka IIOK

' peaxIun https://m.edsoo.ru/7f41837c

Wroro mo paszneny 30

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Ilonstue o razax. 14 1 1 bubnmnorexka HOK

' Kucnopon. Okcuzst https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 7 1 bubmuoreka [JOK

' KUCJIOTAX M COTIAX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 13 1 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 13 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Uroro no pazaeny 47

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK

3.1 12
XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b. Bu6 110K
HOJINOTEKA
.2 - 12
3 OxueuTensHo https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 24
PesepBHOE BpeMs 1 Bubmorexa ITOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BenrecTBO M XUMHUYeCKasi peakius
11 [loBTOpEeHUE U yriay6ienue 3HaHUH O 5 Bu6mmoteka [IOK
' BEIIECTBE https://m.edso0.ru/7f41837c
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 12 1 1 bubnnoreka [JOK
' XMMHYECKUX PEaKIIHii https://m.edso0.ru/7f41837c
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 12 1 2 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 6 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["ajgorenst https://m.edso0.ru/7f41837c
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10 bubmmorexa [TOK
' PYTHIRL 6P https://m.edso0.ru/7f41837c
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41837c
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 12 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41837c
KPEMHHI, UX COeIUHEHUs. bop
Hroro mo pazaeny 40



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 06 7
T CROCTRA METAIIon https://m.edso0.ru/7f41837¢
. bubnuorexa [{OK
3.2 B 17
QKHEUIITNE METAJUTBI M KX COCTUHEHUS https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 24
Paszpnen 4. Xumus u okpyxaromasi cpeaa
41 BeniectBa u maTepuansl B KU3HU YEIOBEKA. 4 bubnnorexa [JOK
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://m.edso0.ru/7f41837c
Utoro no pazneny 4
Pa3znen 5. O6001menne 3HaHmii
51 [ToBTOpenue n 06o0IIEHNE 3HAHUI 5 bubmuoteka [IOK
' OCHOBHBIX Pa3zesioB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41837c
Uroro no pazaeny 2
PeszepBHoe Bpemst 2 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumuu. Ponp xumuu B
1 JKA3HU YE€JI0BEKa. XMMHS B CUCTEME 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41837c
HayK.
5 Tena u BemecTBa. dusnueckue u 1 bu6mmoreka [IOK
XUMHUYECKHUE CBOMCTBA BEILIECTB https://m.edsoo.ru/7f41837c
3 ®u3nuecKre 1 XUMUYECKHE SIBJICHUS 1 bubmmorexa [OK
https://m.edsoo0.ru/7f41837c
ITpakTuyeckas pabora Ne 1 o teme
4 "ITpaBuina paboTel B 1a00paTopuu U 1 1 bubnnorexka [JOK
npuéMsbl 00palieHus ¢ 1abopaTOPHBIM https://m.edso0.ru/7f41837c
obopynoBanuem"
bu6mmoreka [IOK
5 4 1
MICTHIC BEeCTa 1 eMect https://m.edso00.ru/7f41837c
bubmuorexa [JOK
6 i 1
Cniocobet pasaenerms cveceii https://m.edso0o.ru/7f41837c
IIpakTuyeckas padora Ne 2 o Teme
7 "Paznenenue cMeceit (Ha mpumepe 1 1 bubmmorexa [JOK
! . P " P https://m.edso0.ru/7f41837¢c
OUYMCTKHU TOBapEHHOU COJIN)
ATOMBI 1 MOJIEKYJIBI. ATOMHO-
bu6mmoreka [IOK
8 MoJIEKyJIsIpHas Teopusi. JKU3Hb U 1

nesreabHocth M.B. JIomoHOCOBaA.

https://m.edsoo.ru/7f41837c
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bubmuorexa [JOK

9 XUMHUUECKUE DIIEMEHTEI
https://m.edsoo.ru/7f41837c
[IpocThie U CIOXKHBIC BEIIECTRA.
10 BemectBa MOJIEKYIISIPHOTO U bubmorexa HOK
m yAp https://m.edso0.ru/741837c
HEMOJICKYJIIPHOTO CTPOCHHS.
1 Xumuueckasi popmyna. BaieHTHOCTD bubmumoreka [IOK
aTOMOB XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/7f41837c
12 3aKO0H IIOCTOSIHCTBA COCTaBa BEIIECTB bubmnorexa [IOK
m https://m.edsoo.ru/7f41837c
Onpenenenre BaIEHTHOCTH aTOMOB bubnuorexa [IOK
13 .
o gpopmynam OMHAPHBIX COSTMHCHUN https://m.edsoo.ru/7f41837c
14 OTtHOCHUTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHOocuTeNnbHAS. MOJIEKYJISIPHAS Macca https://m.edso0.ru/7f41837c
15 MaccoBasi 107151 XMUMAYECKOTO bu6mmoreka [IOK
3JIeMEHTA B COCAUHEHUU https://m.edsoo.ru/7f41837c
Brruncienust MaccoBOU 10U
16 XUMHUYECKOTO AJIeMeHTa 1o Gopmyiie bubmmorexa [JOK
PMYy https://m.edsoo.ru/7f41837c
COEIMHEHNS
Haxoxnenue npocreiimeit hopMyiabl
17 BEIIECTBA 110 MECCOBI)IM ojfsﬂxlj ’ bubmmorexa [IOK
B A https://m.edsoo.ru/7f41837c
JJIEMEHTOB
Brruncnenus npocrenmei ¢GpopMyabl
18 BeEIIECTBA 110 MI;CCOBBIM HJI(I/II) o bubmmorexa [TOK
B https://m.edsoo.ru/7f41837c
MOJIBHBIM JIOJISIM DJIEMEHTOB
bu6 OK
19 KonuuectBo BermiectBa. Monb nbmmorexa I1

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BzaumocBs3b KOJIHM4YCCTBA, MaCChbl U

20 YHUCIa CTPYKTYPHBIX €UHU bubmorexa LHOK
PYKTYPHEIX CHHHAIL https://m.eds00.ru/7f41837¢
BEIlECTBA
bubmuorexa [JOK
21 M
OJIApHaZd Macca CMECH BEIICCTR https://m.eds00.ru/7f41837c
22 Pemrenne pacuyeTHBIX 3a1a4 bubmorexa LHOK
p . https://m.edsoo.ru/7f41837c
XUMHYECKUE SBJICHUS. XUMHYECKas bu6mmoreka [IOK
23 ..
peakuus v e€ mpu3HaKu https://m.edsoo.ru/7f41837c
24 3aK0H COXpaHEHUS MACCHI BEIIECTB bubnmorexa LHOK
P m https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
25 X
HMITACCRHC YPaBreris https://m.edsoo.ru/7f41837c
26 THUIB XUMHYECKUX pPEaKIUil bubmmorexa [TOK
peaxt https://m.edsoo.ru/7f41837¢c
PacuéTrel Mo XUMHYECKUM
97 YPaBHEHUSM KOJIMYECTBA U MACCHI bubnnoreka [JOK
HMCXOJHBIX BELIECTB WIU IPOIYKTOB https://m.edsoo.ru/7f41837c
peakuumn
Brraucnenus mo XuMnu4eCcKum
08 YPaBHEHUSIM KOJIMYECTBA U MACCHI bubnnoreka [JOK
HCXOJHBIX BEIIECTB WIH IIPOLYKTOB https://m.edso0.ru/7f41837c
peaKkiuu.
29 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAaHUH https://m.edsoo.ru/7f41837c
30 KonTponbnas padora Ne 1 o teme bubmuoreka [IOK

"BemectBa 1 XuMHU4YecKue peakiuu'

https://m.edsoo0.ru/7f41837¢c
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Bo3nyx — cMmecs ra3os. [lonstue o

bubmuorexa [JOK
31 .3 A .M i
rasax. SaKot ABOTAAPo. MOIIPHEH https://m.eds00.ru/7f41837¢
00beM ra3os.
Brruucienns o0béMa, KOJIMYECTBA
32 BEIIECTBA raza Mo U3BECTHOMY €T0 bubmoreia OK
MY https://m.eds00.ru/7f41837¢
KOJIMYECTBY BEIIECTBA, 00BEMY
OTHOCHUTENbHAS TUIOTHOCTH Ta30B.
Ormpenenenre OTHOCUTEIILHON
33 MOJICKYJISIPHOIM MaccChl rasa 1o bubmorexa HOK
Y P . https://m.edsoo.ru/7f41837c
M3BECTHON OTHOCUTEIHHOM
IJIOTHOCTH.
OOBEMHBIC OTHOIIICHHS Ta30B MMPHU bubmuorexa [JOK
34
XUMHYECKHUX PEAKIUAX https://m.edsoo.ru/7f41837c
35 Brruucnenus 00bEMOB ra3oB 10 bu6mmoreka [IOK
YPaBHEHUIO XUMHUYECKOU PEaKLUH https://m.edso0.ru/7f41837c
Kucnopox — snemeHT u npocroe
36 BeriecTBo. KpyroBopot xuciiopoaa B bubmorexa [IOK
- RPYTOBOp P https://m.edso0.ru/7f41837c
MIPHUPOJIE.
bu6mmoreka [IOK
37 Oxc
KeHAr https://m.edsoo.ru/7f41837c
38 CriocoOpI TOTydeHUsT KHCIIOPOa B bubnmoreka [JOK
71a00paTOPUH U MPOMBIIIJIEHHOCTH https://m.edsoo.ru/7f41837c
IIpakTuyeckas padora Ne 3 o Teme
39 "[TonyueHnue u coOupaHue KMUCIOPOia bubmorexa HOK
Vi 1P | posa, https://m.edsoo.ru/7f41837¢c
W3YYCHHE €TI0 CBOWCTB
40 O30H — amnoTpornHas MoIU(pUKAIIHS bubmuorexa [JOK

KHCII0pO/ia

https://m.edsoo0.ru/7f41837¢c
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TemnoBoit 3¢ ekt xumMuaeckoit
peaKLuy, TEePMOXUMHUYECKHE

bubmuorexa [JOK

41
YpaBHEHUS, K30~ U SHJIOTEPMUUYECKHUE https://m.edsoo.ru/7f41837c
peakuuu
Tommmso. Mcnions3oBanue yris u
42 ME€TaHa B KaueCTBE TOILJINBA bubmmorexa [JOK
' https://m.edsoo.ru/7f41837c
3arpsi3HeHue BO3ayXa.
bu6mmoreka [IOK
43 06006 .
COIEHIE MatepHara https://m.edsoo0.ru/7f41837c
44 KonTponbnas padora Ne 2 o teme bubnuoreka [IOK
"Boznyx. Kucnopoa. Oxcuast" https://m.edsoo0.ru/7f41837c
45 Bogopon — snemeHT u mpocToe bubmuorexa [JOK
BEIIECTBO https://m.edsoo.ru/7f41837c
46 CrniocoOslI ostydeHus BOAOPOa B bubnuotexa [JOK
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH https://m.edso00.ru/7f41837c
[IpakTuueckas padbora Ne 4 o Teme
47 "[Tonyuenue u cobupanue Bogopoaa bubmorexa HOK
i 1P | AOPOAd, https://m.edsoo.ru/7f41837¢c
M3y4YeHUE €ro CBONCTB
48 Hcnonbs3oBanue BOIOpOJa B KAUECTBE bubnmnoreka [JOK
TOIUINBA https://m.edso00.ru/7f41837c
49 [Tonsitue o kucnorax u consx. Cocran bu6mmorexa [IOK
KHUCJIOT U COJIEU https://m.edso0.ru/7f41837c
Brruncnenus o0néMa, KOJIUYECTBA
50 BEILLECTBA ra3a o U3BECTHOMY €ro bubmmorexa LOK
Y . https://m.edsoo.ru/7f41837c
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus mo ypaBHEHUAM
. bubnmoreka [JOK
51 XUMHUYECKON PEaKIUU: KOJTUIECTBA

BEIECTBa, 00bEMA, MAaCCHI 1O

https://m.edsoo.ru/7f41837c
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W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEaKIuu

dusnueckue cBoiicTBa Boabl. Bomxa B

bu6mmoreka [IOK

52 Ipupoe https://m.edsoo.ru/7f41837c
53 XHUMHAYECKHAE CBOMCTBA BOJIBI bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
. bubmuorexa [JOK
>4 Cocras ocHoBarHi https://m.edsoo.ru/7f41837c
55 PactBopsbl. PacTBOprMOCTh BelIeCTB B bubnuorexa [IOK
BOJIE https://m.edsoo.ru/7f41837c
CriocoObI BEIpOKECHHS KOHIIEHTPAIIUH
56 pacTBOpPOB: MaccoBasi J0JIst bubmuorexa [JOK
pacTBOPEHHOTO BEILIECTBA, MOJISIPHAS https://m.edsoo0.ru/7f41837c
KOHIICHTpAIUs
[TpakTuueckas padora Ne 5 mo Teme
"[IpuroToBineHne pacTBOPOB C
ONpeAcIEHHON MacCOBOU JT0JIEN
57 PacTBOPEHHOTO bu6nmoreka [JOK
BemecTsa.[Ipurorosnenne pacTBOpoB https://m.edsoo.ru/7f41837c
C OMpPeACIEHHON MOJISIPHOM
KOHIIEHTpalUE paCTBOPEHHOTO
BemecTna"
Beruucnenus ¢ UCIOb30BaHUEM
58 MMOHSITHS «MaccoBasi JOJISl BEIIECTRA B bubmorexa HOK
https://m.edso0.ru/7f41837¢
pacTtBope»
Breraucnenus ¢ ucmnoib30BaHUEM
bubmuoreka [JOK
59 MOHSATHUS «MOJISIPHAsE KOHLIEHTPALUs

PacTBOPEHHOTO BEIIIECTBAY»

https://m.edsoo0.ru/7f41837¢c
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Posnb pacTBOpoOB B IIpUPOIE U KU3HU
yenoBeka. KpyroBopor BoJibl B

bubmuorexa [JOK

60
npupoe. [Ipobnema 3arps3HeHus https://m.edsoo.ru/7f41837c
MIPUPOJHBIX BOJ.

Brrunciienus ¢ uCnoap30BaHUEM
61 TIOHSTHUS «MAacCcOBasi JA0JIsl BEILIECTBA B bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
pacTBope»
Brrunciienus ¢ uCrnoab30BaHUEM
62 MOHSATHUS «MOJIIPHAsI KOHIIEHTPALUS bubmorexa HOK
N P HeHTpal https://m.edsoo0.ru/7f41837c
PacTBOPEHHOTO BEIIECTBAY»

63 O60061eHre U cucTeMaTH3aus bubnnoreka [JOK
3HaHUI https://m.edsoo0.ru/7f41837c
KonTponbnas padora Ne 3 o teme

64 "Bonopon. Bona. PactBopsbl bubmorexa HOK

AOPOL | Aa. poL https://m.eds00.ru/7f41837c
OcHoBaHus

65 Okcupl: cocTaB, KjIacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa. https://m.edso00.ru/7f41837c

66 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OKCHUJIOB https://m.edsoo.ru/7f41837¢c
[TonsiTHE O TUAPOKCHUTAX —

67 OCHOBaHMSIX I/IﬂII()I/ICJ'IO I[o COJIepKaIINX bubmorexa LHOK

POACOACPHAR https://m.edso0.ru/7f41837c
KHCIIOTax

68 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
kucaor. [lomyyenue kucuor. https://m.edsoo.ru/7f41837c

69 Krnaccudukanus ocHOBaHUH. bubmuorexa [IOK
CriocoObI TTOTy4eHHUsT OCHOBAHHIA. https://m.edsoo.ru/7f41837c

b K

70 XUMUYECKUE CBOWCTBA OCHOBAHUH. nommorexa 110

https://m.edsoo0.ru/7f41837¢c
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[TonsaTue 06 amdpoTepHbIX
THIPOKCHIAX: XUMUYECKUE CBOWCTBA

bubmuorexa [JOK

71
U nonydenue. [Ipumenenue https://m.edsoo.ru/7f41837c
BOKHEHUIIINX OCHOBAHMI
7 Conu: coctaB, Ki1accupuKaIms, bubnmoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/7f41837c
dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
73 . .
coneil. [Tonyuenue coseit https://m.edsoo.ru/7f41837c
74 I'eneTnyeckas cBA3b MEXKIY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837c
[IpaxTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnnorexa [HOK
75
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edso0o.ru/7f41837c
COEIUHEHUIN»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKON PEAKIUU: KOJTUIECTBA
76 BeElIeCTBa, 00bEMA, MAaCCHI IO bu6mmorexa [IOK
U3BECTHOMY KOJINYECTBY BELIECTBA, https://m.edso0.ru/7f41837c
00BEMY, Macce peareHToB WIn
MPOJIYKTOB PEAKIUU
KonTponbnas padora Ne 4 o teme
77 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/7f41837¢c
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
78 XUMUYECKUX dIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
’ https://m.edso0.ru/7f41837c
TPYIIax CXOTHBIX AJIEMEHTOB.
79 [lepuoanueckuii 3akoH. OTKpBITHE bubmuoreka [JOK

Ilepuonnueckoro 3akoHa

https://m.edsoo0.ru/7f41837¢c
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Koporkonepuoanas u
JUIMHHOIIEpUOIHAs (POPMBI

bubmuoreka [JOK

80 Hepuoniieckoii cicreMet https://m.eds00.ru/7f41837¢
XUMHYECKUX djieMeHToB 1. 1.
Meunneneena

bubmuoreka [JOK

81 Heprozpt u rpymbI https://m.edsoo.ru/7f41837c

82 Crpoenue aToma.

83 N3otormbl Kak pa3sHOBUAHOCTH aTOMOB
XUMHUYECKOTO AJIeMEHTa

84 OnekTpoHbl. COCTOSIHUE IEKTPOHOB B bubnnoreka [JOK
aToMe. https://m.edsoo.ru/7f41837c
DneKTpoHHbIE KOHPUTYpaIlUU U

85 3J'IeKTl;)OHHO-Fpa(I)I/I¢‘)IeCiie bopMmybl bubmoreka LIOK

https://m.edso0.ru/7f41837c

aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK

86 aTOMOB MEPBHIX 20 XUMHUYECKUX bubnuoteka [JOK
31eMeHTOB [lepuoanyeckoil cucTeMbl https://m.edso00.ru/7f41837c
.. Menneneea
3aKOHOMEPHOCTH MU3MEHEHUS pajnyca

87 aTOMOB XUMHYECKHUX JIEMEHTOB, bubnmoreka [JOK
METAUTNYECKUX U HEMETAUTUYECKUX https://m.edsoo.ru/7f41837c
CBOWCTB TI0 TPyTIaM U IeproiamM
XapakTepucTuKa XUMHIECKOTO

88 3JIEMEHTa TI0 €0 MOJO0KEHUIO B bubnmoreka [JOK

[Tepnonnueckoii cucreme /.M.
Menneneena

https://m.edsoo.ru/7f41837¢c
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3nauenue [lepuoauyeckoro 3akoHa u
[Tepuonuueckoit cuCTEMBI

bubmuorexa [JOK

89 XUMHYECKUX 3JIEMEHTOB JIJISl pa3BUTHS https://m.edsoo.ru/7f41837c
HAyKH U MPAKTUKU
DNEeKTPOOTPULIATETLHOCTh
90 XHMHYECKUX IJIEMEHTOB. bubmuoreka [JOK
KoBaneHnTHas HemnossipHas v MoJisspHast https://m.edso0o.ru/7f41837c
CBSI3b.
bu6mmoreka [IOK
o Hormast casisb https://m.edsoo0.ru/7f41837c
92 DNEeKTPOHHBIE U CTPYKTYpPHBIE bubnuorexa [JOK
(hOpMyJIBI BEIIECTB https://m.edsoo.ru/7f41837c
Kpucrammueckue u amopgHbie
93 Bepmecma. Tumer KpHCTanJ;iI)/IquKI/Ix bubmmorexa LIOK
https://m.edsoo0.ru/7f41837c
pEIIEeTOK.
bu6nmoreka [JOK
%4 CTeneHE okuCeHHS https://m.edsoo.ru/7f41837c
95 OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakuuu https://m.edso0.ru/7f41837¢c
96 OKuCIUTENN U BOCCTAHOBUTENH. bubmmorexa [JOK
https://m.edso0.ru/7f41837c
CocraBrieHue ypaBHEHU
97 OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX bubnmoreka [JOK
peakuuil, METOJ JJIEKTPOHHOIO https://m.edsoo.ru/7f41837c
OanaHca
Brruncnenus mo ypaBHEeHUSIM
98 XUMHUYECKON PEaKIUU: KOJTUYECTBA bubnmoreka [JOK

BEIlleCTBa, 00bEMA, MACCHI 110
I/I3B€CTHOMY KOJII/I‘-IGCTBy BCIICCTBA,

https://m.edsoo0.ru/7f41837¢c
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00BEMY, Macce peareHTOB WIN
MPOIyKTOB PEAKIIUH

Brrunciienus npocrenien

99 MOJICKYJISIPHOHM (pOPMYITBI BEIIECTBA 1 bubnunoreka HOK
10 U3BECTHBIM MAaCCOBBIM JOJISIM https://m.edsoo.ru/7f41837c
9JIEMEHTOB
100 O00011IeHIE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HAaHUH https://m.edsoo.ru/7f41837c
KonTponbnas padora Ne 5 o teme
101 "Ctpoenue aroMa. XUMHUUIECKast 1 bubmmorexa [TOK
P | ' https://m.edsoo.ru/7f41837c
CBA3b
. bubnuorexa [JOK
102 Pesepibiii ypok 1 https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
bubmunorexa [JOK
1 Ctpoenne aToMo 1
TPOCHIE aTOMOB https://m.edsoo.ru/7f41a636
[locnegoBaTenbHOCTH 3aIIOIHCHUS
2 3JICKTPOHHBIX OpOMTAJICH aTOMOB 1 bubmorexa HOK
P P https://m.edso0o.ru/7f41a636
MaJIbIX TIEPUOJIOB
3 CteneHb OKUCIICHUS W BaJICHTHOCTD 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
4 B €CKOM CBsI3 1
FHARE XHMHHCCICOM CBASH https://m.edso0o.ru/7f41a636
THUIBI KPUCTAIIINYECKUX PEIIETOK,
5 0COOCHHOCTH CTPOCHUS 1 bubmorexa [JOK
p . https://m.edsoo.ru/7f41a636
KPUCTAJUTMYECKUX PEHIETOK
3aBHCUMOCTb CBOMCTB BEIIECTBA OT
6 THUIIA KPUCTAIUIMYSCKON PEIIETKH B 1 bubmorexa [JOK
p B p https://m.edsoo.ru/7f41a636
BHUIa XUMHUYSCKOM CBS3U
7 Knaccugukanus XuMmuaeckux 1 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edso00.ru/7f41a636
OHepreTuka XUMUYECKUX PEaKLN.
8 TemoBoit a¢ ekt XxuMuaeckoit 1 bubmmorexa [OK
https://m.edso0.ru/7f41a636
peakmumn
9 Beraucnenus mo 1 bubmuoreka [JOK

TEPMOXUMHUYECKOMY YPABHEHHIO

https://m.edsoo.ru/7f41a636
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peakiuu: TermnoBoro 3¢gdexra
XUMHYECKON PEaKIHH 110
KOJIMYECTBY BEILIECTBA, MACCE WIIH
00BEMY IPOpEarupoBaBIIEro UK
o0pa3oBaBLIerocs BeIeCTBa

ITonsiTHE O CKOPOCTH XMMHUYECKOU

10 peakuu. DakTopkl, BIUSIONINE HA bubmmorexa LIOK
https://m.edso0.ru/7f41a636
CKOPOCTh PEaKIIUU.

11 Oueprus aktuaiuu. [lonstue o bubnnoreka [JOK
karanuze. Depmentsl. UTHrMOUTOPHI. https://m.edsoo.ru/7f41a636

12 [lonsATHEe 0 XUMHYECKOM bubmuoreka [JOK
paBHoBecuu, npuHiui Jle [larense https://m.edsoo0.ru/7f41a636
@DaKTOpHI, BIUSIOLINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.

13 IIporno3upoBaHue BO3MOXKHOCTU bubnuoreka [IOK
MIPOTEKAHU XUMUYECKHUX https://m.edsoo.ru/7f41a636
MpEeBpAIICHUI B pa3TUYHBIX
YCIIOBHSIX

14 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peakuuu https://m.edsoo.ru/7f41a636
Baxxubie okuciutenu u

15 BoccTaHoBuTeNu. [lepmanranar bubmmorexa LIOK

https://m.edso00.ru/7f41a636
Kanus
[IpakTuueckas padora Ne 1.

16 Pemenne skcriepuMeHTaTbHBIX bubmuorexa [IOK
3aja4 1o reMe «OKUCIUTETbHO- https://m.edso00.ru/7f41a636
BOCCTAaHOBUTEJIbHBIE PEAKITHI

17 O600mmenre Marepuana. bubmmorexa LIOK

https://m.edsoo.ru/7f41a636
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Konrtponsnas padora Ne 1 o teme

bubmuorexa [JOK

e e
18 (OCHOBHbIE SAKOHOMEPROCTH https://m.edso0.ru/7f41a636
MPOTEKAHUS XUMHUYECKUX PEAKITU
PactBOpenue kak pu3uKo-
19 :cx 5 1o qe):cc bubmuorexa [JOK
XAMHYECKUH 1T .
bott https://m.eds00.ru/7f41a636
DNEKTPOIUTHI U HEINEKTPOIIUTHI.
20 Teopust 31EKTPOTUTUYECKOMN bubnnoreka [JOK
JUCCOIMAINU https://m.edsoo.ru/7f41a636
21 ONEKTPONUTHYECKAS AUCCOLUALINS bubnnorexa [HOK
KHCJIOT, OCHOBAHHI M COJICH https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
22 P 0 oOMeHa
CAIIII HOHHOT https://m.edsoo.ru/7f41a636
CBOMCTBA KHCJIOT, OCHOBAHUH 1
23 i MpeACTaBICHUIN 00 bubmmorexa [TOK
JICH B CBET
COICH B CBETE peﬂv https://m.edso0.ru/7f41a636
AIEKTPOJIUTUYECKON JUCCOLMAIIIT
CBolicTBa KHUCIIOT, COJICH U
OCHOBaHHUI B CBETE MPEICTABICHUM
24 00 3JIEKTpO aneCKEﬁ bubmmorexa LHOK
JICKTPOJIN
P https://m.edso0.ru/7f41a636
aucconuanuu. KadecTBeHHEBIE
peaKIuy Ha HOHBI
[IpakTnueckas padora Ne 2.
Pemenue skcriepuMeHTaIbHBIX
o5 sa1a4 110 TeMe P bu6mmorexa [IOK
9 110 TEM
A https://m.edso0.ru/7f41a636
«INEeKTPOIUTUYECKAS
JHCCOIAAITS
bu6mmorexa [IOK
26 I'mnponus coneit 1

https://m.edsoo.ru/7f41a636
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[TpakTuyeckast padora Ne 3.

bubmuorexa [JOK

27 Pemtenue sxcriepuMeHTaAIBHBIX
P 5 https://m.eds00.ru/7f41a636
3a1a4 1o Teme «I maponus conei»
Brprunciienuss Maccol poOayKTa
peaKuuH 1o U3BECTHOM Macce
OIHOI'0 U3 UCXOMHBIX BEIIECTB,
28 B3SATOI'0 B BHJIE PACTBOPA buGnnorexa LIOK
Aep p ’ https://m.edsoo.ru/7f41a636
COJIEp>KaIIero OnpeeIEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BelleCcTBa
bu6mmorexa [IOK
29 0O0001IeHe MaTepraia.
B p https://m.edsoo.ru/7f41a636
KonTponbnas padora Ne 2 o teme
30 "DJIEKTPOTUTHUECKAS TUCCOIAAINSA bubmmorexa LOK
P AHCCONHAN . https://m.edso0.ru/7f41a636
XUMUYECKHE peakllii B PacTBOPAx
OO6mras xapakTepucTruKa
31 HEMETAJUIOB. [ aJIoreHs! - TUITMYHbIE bubmorexa [IOK
) https://m.edsoo.ru/7f41a636
HEMETAJIIIBL.
32 XUMHYECKHE CBOMCTBA TaJIOTEHOB bubmmorexa LHOK
’ https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
33 Xinoposogopoa. CoasgHas KHCIIOTa
POBOAOPON https://m.edsoo.ru/7f41a636
[IpakTuueckas pabora Ne 4 o Teme
34 "[TonydyeHnE COISTHON KUCIOTHI bubmmorexa LOK
YHCHIE COTA | ’ https://m.eds00.ru/7f41a636
U3y4eHUe e€ CBOWCTB
Brruncnenus mo ypaBHEHUAM
. bubnuorexa [JOK
35 XUMHUYECKUX PEAKIUi, €CITH OUH

HUX pCarcHTOB AaH B M30BITKE

https://m.edsoo.ru/7f41a636
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Baxueiime coegnHeHus xjiopa u bubnmoreka [JOK
36
UX HaXO0XJCHUE B IPUPOAC https://m.edso00.ru/7f41a636
37 OO01mmas xapakTepucTHKa SJICMEHTOB bubnnoreka [HOK
VIA-rpynibl https://m.edsoo.ru/7f41a636
CtpoeHue u CBOMCTBA ITPOCTOTO
38 BELIECTBA cephl. AJIIOTPOITHbBIE bubmmorexa [TOK
B DL P https://m.edsoo.ru/7f41a636
Moau(UKaAIIH cepbl
CepoBonopo/i, CTpoeHHUE,
39 (bHI;I/I‘IefKEGII[/I XI/III:\)/II/I‘ICCKI/IG bubmorexa LHOK
. https://m.edso0.ru/7f41a636
CBOICTBa
bu6mmoreka [IOK
40
Okentpt cephl https://m.edso00.ru/7f41a636
41 CepHucras KucioTa u e€ colu bubmmorexa LOK
P ' https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
42
CepHasi KHCII0Ta 1 e COIIH https://m.edsoo.ru/7f41a636
43 [TpoMBILITIEHHOE [TOTYy4YEHUE CEPHOU bubnnoreka [JOK
KHUCJIOTBI https://m.edsoo.ru/7f41a636
Haxosxnenue cepsl u €€ coeTMHEHU I
44 B IIpUpOJIe. XUMHAUYECKOE bubnnorexka [JOK
3arpsAI3HEHUE OKPYXKAIOLIEN CPelbl https://m.edso00.ru/7f41a636
COCTUHEHUSIMH CEPBI
Brrunciienns Macchbl MpoyKTa
45 pEeaKIu MO U3BECTHOM MacCOBOU bubnnoreka [JOK
(o6BEMHOI) mone (%) ero BeIXoaa https://m.edso00.ru/7f41a636
OT TEOPETHYECKH BO3MOKHOTO
46 Brruncnenus maccoBoii (00bEMHOI) bubnmoreka [JOK

nomu (%) BbIXoAa MPOayKTa

https://m.edsoo.ru/7f41a636
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peaKuuu Mo U3BECTHOM Macce
(00BEMY) HCXOHOTO BEIIECTBA U
MPOIYKTA PEaKIHH

OOm1ast XxapaKTEepUCTHKA SIIEMEHTOB

bu6mmoreka [IOK

47
VA - rpynnsl https://m.edso00.ru/7f41a636
A30T, pacpocTpaHeHue B IpUpo/ie,
48 (1)1/131/1111;(:1(1/11:3 u XII)/IMI/I‘ICCKI/IG e bubmorexa HOK
N https://m.edsoo.ru/7f41a636
CBOICTBa
49 AMMuak, ero ¢puznueckue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
>0 Coumm ammoRHs https://m.edso00.ru/7f41a636
[IpakTuueckas padbora Ne 5 o Teme
51 "[lonyueHne aMMHaKka, U3y4eHHE bubmmorexa [OK
e | > YA https://m.edso0.ru/7f41a636
€ro CBOICTB
bu6mmoreka [IOK
52 Oxenmt asora (1 11, 111, 1V, V) https://m.edsoo.ru/7f41a636
53 A3zoTucTas Kuciora. A30THas bu6mmoreka [IOK
KHCJIOTa https://m.edso00.ru/7f41a636
54 [IpoMblnieHHOE TOTyYeHue bubmuorexa [IOK
A30THOM KHCJIOTHI https://m.edso00.ru/7f41a636
Hurtpatel u HUTpUTBEL. XUMHYECKOE
55 3arpsi3HEHUE OKPYKAIOLIEN CpeIbl bubmmorexa [OK
P PY>RaIomeH pe https://m.edso00.ru/7f41a636
COCTMHEHUSIMH a30Ta
56 ®docdop, annoTponHbie bubnnorexka [JOK
Moaudukaruu pocdopa https://m.edso0.ru/7f41a636
57 Oxcunst pocdopa (1, V) u bubnmoreka [JOK

dbochopnas kucimora

https://m.edsoo0.ru/7f41a636
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ITonsiTHE O MUHEPAIBHBIX
yoOpeHusx. 3arpsi3HeHue

bubmuorexa [JOK

58
MIPUPOJIHBIX BOJOEMOB https://m.edso00.ru/7f41a636
COCIMHEHHUAMU a30Ta U docdopa
59 VYrnepona, ero aJuioTpOIHbIE bubnmoreka [JOK
Moau(HUKaIKY U CBOMCTBA https://m.edsoo.ru/7f41a636
Oxcunsl yriaepona, ux Gpusndeckue
U XUMHYECKHE CBOUCTBA.
60 DKOJIOTHYECKUE IPOOTIEMBI bubmmorexa [IOK
p ’ https://m.edsoo.ru/7f41a636
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
[IpakTuueckue padotsl Ne 6 o Teme
61 "IMonyuyenue okcuaa yraepona (1V) bubmmorexa [JOK
Y Uyr "p https://m.edso0.ru/7f41a636
Y U3yYEHHUE eTr0 CBOWCTB
N bubmuorexa [JOK
62 v
FOJIbHA KHCIIoTa 1 e coJH https://m.edsoo.ru/7f41a636
[TepBoHayanbHbIE MOHATHUS 00
63 OpPraHNYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
p B https://m.edsoo.ru/7f41a636
COCITMHEHUSX YIIIepo/ia
IIpupoaHbIe HCTOYHUKH
64 IJ)ICIIZOHO 0JIOB U UX POJIb B OBITY U bubmmorexa [TOK
yr FOPOR p y https://m.edsoo.ru/7f41a636
MIPOMBIIIIJICHHOCTH
[TonsaTHE O OMOIOTMYECKH BaKHBIX
65 OpraHNYeCcKUX BEIECTBAX — bubmmorexa [TOK
p m https://m.edsoo.ru/7f41a636
XKUpax, OelKax U yrieBojax
66 Kpemuuii, ero pusnueckue u bubmuorexa [IOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/7f41a636
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Oxkcua kpemuust (1V), kpemHueBas

bubmuorexa [JOK

67
KHCJI0Ta, CHITNKATHI https://m.edso0.ru/7f41a636
[TpakTuyeckas pabora Ne7.
68 Pemenue skcnepuMeHTaIbHBIX bubnunoreka HOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/7f41a636
HEMETAJITBI U UX COCTUHEHUS
Brruncnenus maccol (00b€Ma; H.y.)
MPOAYKTa PEAKIMHU 110 JAHHOU
Macce (00bEMY) UCXOTHOTO bubnuorexa [IOK
69
BEILIECTBA, COAECPKAIIETO https://m.edsoo.ru/7f41a636
OITPENIEIIEHHYIO MAaCCOBYHO JOJIIO
npumecei
KonTponbnas padora Ne 3 o reme
70 «BaxHele HeMeTaJUTbl U UX bubmmorexa [TOK
https://m.edso0.ru/7f41a636
COCJIUHECHHUS.
OO01mas xapakTepucThKa
XUMHUYECKHUX DJIEMEHTOB —
bu6nmoreka [JOK
71 METAJUIOB HA OCHOBAaHUHU HX
https://m.edsoo.ru/7f41a636
nonoxenus B [ICXD JI.U.
Menneneena
MerTannudeckast CBSI3b U
MeTaJUTHIecKasi KpucTauTHaecKas
72 emérka. 3aBUCUMOCTh (PU3HUECKUX bubmmorexa LIOK
P . https://m.edso0o.ru/7f41a636
CBOMCTB METaJUIOB OT CTPOEHUS
KpUCTAJIJIOB
73 OO01re XMMUYECKUE CBOMCTBA bubnmoreka [JOK
METAJJIOB https://m.edsoo.ru/7f41a636
74 OO6mue cnocoObl MOTydeHUS bubnnoreka [HOK

MeTaJlI0B, MeTauyprus. CruiaBsl

https://m.edsoo.ru/7f41a636
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bubmuorexa [JOK

75 IT
OHATHE O KOPPOIHH METAILIOB https://m.edso0.ru/7f41a636
Brruucnenus coctaBa cmecei ¢
76 HCIIOIb30BAaHUEM PEIICHUS CUCTEM bubmmorexa [JOK
> p https://m.eds00.ru/7f41a636
ypaBHEHUM
77 PaznuuHble TUTIBI BBIYUCICHUN 110 bubmuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEaKIHi https://m.edso0.ru/7f41a636
Mertamibl A-rpynm. Illenounsie
78 METaJLTbI Haxf)zilcn eHﬂ-c[a B MPHUPO/IS bubmorexa HOK
o A PHPOAE. https://m.edso0o.ru/7f41a636
CBoiicTBa IIETOYHBIX METAIIIOB.
79 Okcubl ¥ THAPOKCUBI HATPUS U bubnnoreka [JOK
KaJlus https://m.edsoo0.ru/7f41a636
bu6mmoreka [IOK
80
[lenorosemenbHbe MeTANEL https://m.edsoo.ru/7f41a636
81 Baxueiinme coefuHEHUS KIbIIHS, bu6mmoreka [IOK
CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/7f41a636
82 JKEcTKOoCTh BOJEI U CIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHUS https://m.edsoo.ru/7f41a636
ITpakTryeckas pabora Ne 8 o teme
83 "YKECcTKOCTh BOJBI M METOIBI €€ bubmorexa HOK
| A A https://m.edsoo.ru/7f41a636
YCTpaHECHHS
bubmuorexa [JOK
84 A i
JHEOMHHIH https://m.edso00.ru/7f41a636
85 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUJIPOKCHUIA AITFOMUHHUS https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa METAIIIIOB
bu6mmoreka [IOK
86 B-rpymnmn (moOouHBIX MOATPYIIII).

Iunk.

https://m.edsoo.ru/7f41a636
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87 AMpoTepHbIE CBOIICTBAa OKCHJIA U bubmumoreka [IOK
TUJPOKCUJIA IIMHKA https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
88 XK
e1eso https://m.eds00.ru/7f41a636
89 Oxkcubl, THIPOKCUIBI U COJTH bubnnoreka HOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/7f41a636
90 UyryH u cTanb — CIUIaBHI Kele3a bubmorexa LIOK
Iy https://m.edsoo0.ru/7f41a636
[IpaxTuueckas padora Ne 9.
01 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/7f41a636
METaJUIbl U UX COCTUHEHUS
Brruncnenus coctaBa cmeceii ¢
92 WCIIOJIb30BAHUEM PEIICHUS CHCTEM bubmmorexa LIOK
. p https://m.edsoo.ru/7f41a636
ypaBHEHUM
93 PaznuuHble TUIBI BBIYHUCIIEHUN O bu6mmoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/7f41a636
Kontponbnas padota Ne 4 o teme
94 «BaxHene MeTauTbl U UX bubmmorexa [OK
https://m.edso0.ru/7f41a636
COEJIMHEHU S
be3onacHoe nucnons3oBanme
95 BEIIIECTB U XUMUYECKHUX PEAKITUN B bubmmorexa LIOK
B peakt https://m.edso0.ru/7f41a636
ObITy. XUMUS U 30POBbE.
96 HoBrle MaTepranbl U TEXHOJIOTHU. bubnuorexa [IOK
[TpUHIUTIBI «3ENEHON XUMUM https://m.edsoo.ru/7f41a636
97 XUMHUYECKOE 3arpsA3HEHUE bubnuorexa [JOK

OKpy»Karolen cpeasl. [lonsarue o

https://m.edsoo.ru/7f41a636
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MpeIEIbHO JONYCTUMOM
koHnentpanuu Bemects (I1/1K)

DKosornyeckue npoodIeMsl,
CBSI3aHHBIC C COCTMHEHUSIMU

98 JIEPOJA, a30Ta, CEPBI, TOKEIBIX 1 buGnnorexa [IOK
yreposa, > COPPL, https://m.eds00.ru/7f41a636
MeTayioB. POk XUMUU B pellieHUH
9KOJIOTUYECKUX TTPOOIeM

99 O06001IeHre MaTepraa 1Mo TeMe 1 bubnnoreka [JOK
"THUIbl XUMHUYECKUX peaKiuil” https://m.edsoo.ru/7f41a636
O06001eHre MaTepuaa 1mo TeMe
"Ilepronnueckuii 3aK0H U

100 IeEpUOIUYECcKas CUCTEMA 1 bubnmorexa [IOK

pHOA https://m.edsoo.ru/7f41a636
XUMHUYECKUX djiemeHToB . 1.
Mennemneena"
. bubmuorexa [JOK

101 Pesepsibiii ypok 1 https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK

102 P i 1

0 C3CPBHbI YPOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 8 xnacce/ O.C. I'abpuensan, U.I'. Octpoymos, C.A. Cnankos, M,
IIpocBenienue, 2024
2. Xumus, 9 kinace/ O.C. IN'abpuensu, U.I'. Octpoymos, C.A. Cnaakos, M,

[Ipocsemenue, 2024

METOIUYECKUE MATEPUAJIBI VIS YUYUTEJIA
1. I'abpuensu O. C., Bockoboiinukona H. I1., SmrykoBa A. B. HacronbHas kaura
yuutens. XuMus. 8 Ki1.: Metoaudeckoe ocoodue. - M.: Ilpoda, 2021.

2. I'abpuensu O. C., AmykoBa A. B. Terpanp s 1a00paTopHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. lNabpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumusy. 8 knacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 109.

4. T'abpuensa, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xmmusy. 9 xknacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapThl K yueouuky O. C. ['abpuensina «Xumus. 8
Kjacey : metoauyeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kaptol k yueOnuky O. C. ['abpuensna «Xumus. 9

KJaccy» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018



7. Xumus. 8 ki1.: KontponbHbie U mpoBepouHbie padoThl kK yueobnuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Jlpoda, 2022.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6imoreka [IOK https://m.edsoo.ru/7f41837c¢

bubmmoteka L{OK https://m.edsoo.ru/7f41a636
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