


MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO y4eOHOMY PEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOyudeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHue [0  KjaccaM, PEKOMEHIYEeMYIO
[OCJIEI0OBATEAbHOCTh  HU3YYEHHS XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMbBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIbHOM  JI€ATEIbHOCTU
00yy4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
MHTEpECOB OOy4YaloOIIMXCs, Ha NPOAODKEHHE OOY4YeHHs Ha YpPOBHE CpPEIHETro
o01iero oOpa3oBaHusl.

3HaHWe XUMHH CIY>KUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4aroIerocsi, ero MpeACTaBIEHUH O MaTEepPUATbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTpatoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MYyTAX PEUICHHs TI00ANbHBIX MPOOIEM YCTOHYMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYeT  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUsI KYJIbTYPhI IMUHOCTH O0YYAIOIIUXCS, MX 001Iel U (PYyHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOydaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



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

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

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

YriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHUE OOYYAIOITUMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojpepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHMW30BaHbI MO MPHUHIUITY IOCJIEI0BATEIBHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

Y4EHUSI O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBYy TE€OpeTMYECKMX 3HAHUU MOJOXKEHbl AMIHUPUYECKU IOTyUYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS
K JpyromMy Hu 0O0€CIeuYMBalOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cOepKaHUsT MOpOorpaMMbl MO  XUMHUU  MPOUCXOAUT €
MCIIOJIb30BaHMEM 3HAHUH U3 paHEe U3YUCHHBIX YUEOHBIX TPEAMETOB: OKPYKAIOITUN
Mup, 6uosiorusi, pusrka, MaTeMaTuka, reorpadus, TEXHOJOT S, UCTOPHUSL.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOro MmpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOyuyeHHs Ha CJeaylleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPABICHHOCTh OOYUYEHUS XUMUH,
mupdepennmanust  o0ydeHHs,  BKJIOYAIOmas  MOPOPWIbHYIO  MOJATOTOBKY
oOydJarommxcss M TMOCJEAYIoNee CaMOOTpEEICHHEe B BbIOOpPE HaMpaBICHUS
oOydeHHs B IpO(UIBHBIX KJIaccax.



YrnyOonéHHoe uW3ydYeHHEe XHMHHM ~ CIIOCOOCTBYET — pealu3alluu  3ajad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalbHBIE W TBOPYECKHUE
CIIOCOOHOCTH IIPU U3YUEHUH yUeOHOTO MpeaMeTa, He0OOX0AUMBbIE JIJISl TPOAOTIKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM ESITEIILHOCTH.

[Iporpamma 1o xumun (yrayOn€HHBIM ypOBEHB) TpETHA3HAUCHA JIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTaHM3AIUAX, PEATU3YIONIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoi€HHOro, mpOo(PHIBLHOTO) H3YUYCHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IeT0 00pa30BaHUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3Yy4aeMON Ha yIIIyOJICHHOM YPOBHE,
peanu3yrTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(akKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH M3YYCHUM BEIIECTB M XUMHUYCCKHX PCaKIIUH,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEIHOCTH U
UX TPUMEHEHWHM B Y4YeOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIhCKON
NEesATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[{enu u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 0OYYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYpPHI.

N3ydeHne XUMUU HAIMIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

dbopMUpOBaHUE UWHTEJUICKTYaJlbHO Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOHW KapTHHBI MHpA, KaK OCHOBBI ISl TTOHUMAaHUS XWMHYECKOW CTOPOHBI
SIBJICHUN OKPY>KaloIero Mupa, OCBOCHHE SI3bIKa HAyKH,

NpUOOIICHUE OO0ydYaroluXxcsi K CaMOCTOSITeIbHOM TIO3HABATEIbHOU W
WCCJIEOBATENILCKOW  JICSITEIBHOCTH, K  Hay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMHpoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W  €CTECTBEHHO-HAYy4YHOU
IPAMOTHOCTH, B TOM 4YHCII€ YMEHUU OOBSICHATH M OLCHUBATH SIBJICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUH, TPUMEHSITh UX TIPU PEIICHUH TPOOJIeM B MIOBCETHEBHOM KU3HU U TPYAOBOU
JEATEIIbHOCTH;



pa3BuTHE Yy OOydaroluxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAUUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO PO U HAMIPABICHHOCTH JAJIbHEHIIIETO 00yUYCHHS,;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUU B JKU3HU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI JKOJOTUYECKON KYyJNbTYphl, HENPHUITHE JEUCTBUM, MPUHOCIIIUX BpPEI
OKPYXaKOIIEH CpeJie U 3J0POBBIO JIOIEH;

NpUOOpPETEHNE OO0YYAOIMMHUCS ONBITA CAMONO3HAHUS, KIIOUYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yriy6nénnoe nzyuenue yueOHOro npeamera « XuMus» oTBoautcs mo 102
gaca B 8 u 9 kiaccax (3 yaca B HeIeN0), TO €CTh 2 Yaca B HENEII0 3a CUET
o0s3aTenbHOM yactu OOIT OO0 u 1 ygac 3a cuér wactu OOIT OO0, popmupyemoit
y4YacTHHKaMU 00pa3oBaTelibHbIX OTHOIIeHui. Bcero 204 wyaca 3a nBa rona
oOyueHus.



COAEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
VMCTOPUM BO3HHUKHOBEHHS U Pa3BUTUS XMUMHUU. XUMHUA B CUCTEME Hayk. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATpEraTHbIe COCTOSTHUS
BemIeCTB. [IoHATHE O TEOPETHUECKHX M SMIIUPUYECKHX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IMO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOJI0JIeHHEe, U3MEPEHHE, IKCIEPUMEHT, MOJCIUPOBAHNE, BBIYHCIICHUE.
[IpencraBiienust 0 HAyYHOM MTO3HAHUU HA TEOPETUYECKOM YPOBHE: Hay4HbIE (DaKThI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuia Oe3omacHOro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOJAHBIEC BOJIbI, TOPHBIE MTOPOIbI U MUHEpabI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M ClOKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyra. BareHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJEHTHOCTH 3JEMEHTOB IO
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBIeHUE (POPMYII OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOcCUTENbHAss aTomMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 1OJs XMMHYECKOTO AJIEMEHTa B COCIMHEHUMU.
Haxoxxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMocBs3b KOJIMUECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BellecTBa. Pacuetsl mo Qopmyrnam
XAMUYECKUX COeAMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJis
XUMHUYECKOTO dJIeMEHTa B coeanHeHWH. HaxoxaeHue mnpocrteimen GopMyJisl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMHUYECKUX PEaKIMi. 3aKOH COXPAHEHHUsI MaCChl BEIIECTB.
AToMHO-MOJNeKyJisipHas Tteopud. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHS. TUIIBI XUMHUECKUX PEAKIUH (COETUMHEHUS, PA3JIOKEHUS,
3aMmerneHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHUSIM.



OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBWjiaMd paboTbl B J1a0OpaTopud W TIpHUEMaMu
oOparenus ¢ 1abopaTopHbIM 000pyaoBaHueM. M3ydenne u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPTaHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHUe BOCKA, TasHUE JIbJla, pacTUpaHUe caxapa B
CTYyIIKE, KHUIICHHME U KOHJIGHCAIlus BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
POKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AMMOJEHCTBHUE COJIbI WM MEJa C COJITHOM
KHUCIIOTOM) siBeHu. O3HaKOMJIEHUE ¢ 00pa3iiaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpPEeaKIUi
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue rugpokcuaa meau (1) mpu HarpeBanuu, B3auMoI€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue coco0oB pasnenienus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomarorpadus), NPOBEACHUE OUMCTKU IOBapeHHON conu. Habmonenue u
OINKMCAHUE OMBITOB, WJUTFOCTPUPYIOLIMX 3aKOH COXPAHEHUS MACCHI.

BaskHeiilue npeAcTaBUTEIM HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoraapo. Momspublii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B MpU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemMeHT W mpocTtoe BemecTBo. HaxoxkaeHue kuciaopoaa B
npupoze, puzndeckre U XMMUUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue kuciopona.
CriocoObl MoyyYeHus: KUCI0poia B J1a00paTOpuu U NpOMBIIUIEHHOCTH. [loHsATHE O
karanu3arope. KpyroBopor kucinopona B npupone. O30H — amioTpornHas
MoauduKkamus Kuciopoa. O30HOBBIH CIIOM, €r0 3HAYCHHE IS YKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOIO CJ0sl.

TennoBoli 3p(}EeKT XUMHUYECKOW peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.

Bonopoa — anemeHT u nmpocroe BemiecTBo. HaxoxkaeHue Boiopoaa B Ipupo/Ie,
buznyeckue U XuMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIoco0b! mosryueHus. [lonstue
0 KUCJIOTax U coisix. Mcrnonb3oBanre BOAOPOA B KAUECTBE TOILIUBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacehlllieHHble M HEHACBIIIEHHbIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONINE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIECTB.
Crioco0bl BbIpaKe€HUsI KOHLIEHTPALUKA PACTBOPOB: MAccoBasi 10Jisi paCTBOPEHHOIO



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

Xumudeckne cBoicTBa Bojabl. [loHsiTne 00 ocHOBaHmsx. IloHsTHe 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAlIbHbBIE
Ha3BaHHs OKCHIOB. DU3NUECKUE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIEHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHne OKCUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJIECPIKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3amMOEICTBHE ¢ METAJlJIaMHU, C OKCUJaMU METaJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanusi. Kiaccudukanuss OCHOBaHMI: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBI mojyudeHusi. HepacTBoprMble OCHOBaHUSI, MX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMDOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMK) U
MOJTyYCHHE.

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

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/Ie/IEHUE COAep KaHusI KUCIOpOoa B BO3AYXE;

MOJIy4eHHe, COOMpaHne, paclio3HABaHNUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

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

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

MoJIy4eHue, coOupaHue, pacro3HaBaHWE W H3YUYEHHUE CBOMCTB BOJOpOJA
(ropenue);

B3aMMOJeicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEM pPAaCTBOPEHMSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

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

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTsusa okcuaa meau (l1) ¢ pactBopoM cepHOI KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

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

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

Crpoenne aTromMoB. XuMHUYecKast CBsI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIAacCU(PHUKAIMU XUMUYECKHUX dieMeHTOB. IloHsitue o
rpynmnax (ceMencTBax) CXOJIHBIX 3JIEMEHTOB: ILIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnognuecknii 3akoH. OTKpbITHE [Ilepnoanueckoro 3akoHa. [lepuoanueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONepuoaHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. 1. MenneneeBa». [lepuoasl u rpynnsl (A- u b-rpymrsl).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYPALMU W DJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atomMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynisl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepuoanueckoi cucremsl 1. . Menneneesa:
pacrmpesiefieHde 3JIEKTPOHOB IO SHEPreTUYECKUM YpPOBHSIM, MOAYPOBHSIM U
opoutansim. Gusnveckuii cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpUOJaX U



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

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W npaktuku. [[. 1. MenneneeB — y4yeHbId U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DNeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BemlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHsbie BemecTBa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeenaeHre CTeneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTENU. CoCTaBlIeHHE
YPaBHEHUH MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI U pACCTaHOBKA
B HUX KO3((ULHEHTOB METOJA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IIpU IIOMOIIM PHUCYHKOB, MOJENEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

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

®duzuka: sBIECHUA NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, >XUJKOCTEH M TBEPIbIX (KPUCTAIUIMYECKHUX) TEI, DJICKTPUUYECKHUI 3apsii,
KOJIMYECTBO TEIJIOTHI.

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

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

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



9 KUIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriayOieHue 3HaAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JIEKTPOOTPULIATEIBHOCTh, DHEPTUs
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
OonpmMx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NpEeACTaBICHU O cTpoeHuu aroMa. CTeneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
NoJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSA3U.

MexmonexkysipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNIMYECKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUNA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XMUMHYECKHMX  pEaKIUil.
Knaccudukaiuys XuMUYECKUX pEaKuid MO pa3IMuHbIM TpHU3HAKaM (110 YHCIY U
COCTaBY YYAaCTBYIOIIMX B pPEaKUUU BELIECTB, MO TemIoBoMy 3¢ddexTy, 1Mo
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO pEarupyrolIuX BEIIECTB).

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

[loHATHE O CKOPOCTM XHMHYECKOW pEaKIMU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKIHMH. DHEPrus aKTHBALUU.
[Tonsitue o katanuze. epmenTbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBeCUA. PaKTOphI, BIMSAIOIIKME HA COCTOSHHME XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NpPEBPAICHU B Pa3IMYHbIX YCIOBUSAX HA OCHOBE MPEJCTABICHUNA 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE pEeaKLHH. OxucIMTenpHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM WM BOCCTaHOBUTENW. IlepmaHranar kaums
(xapaktepuctuka). CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/a SJIEKTPOHHOTO OajaHca.

DNEeKTpoJIUTHYECKAsT auccouranvsa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus 3JIEKTPONUTHYECKON Arcconranni. PacTBopeHne Kak (pU3NKO-XUMUYECKUN
nporecc. I[loHaTne o0 ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJIEKTPOIUThl. KaTHOHbI, aHWOHBL. MeEXaHU3M AUCCOIMALMM BEILIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpOWM3BENEHHE  BOJBL
Bopoponueiii  mokaszarens. HMHAUMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

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

I'mppoim3 conei. LoHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKMX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

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

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUid;

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

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

MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTHIopaHka U (eHondraienHa) ajs
ONpEIEIICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

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

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ady 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'maponus conei», «DIEKTPOIUTHYECKAs
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



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

OO6mast xapaktepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTaJylaMd, HEMeTalaMd, BOJOHW, Ienodyamu). Xiopooaopon. ConsHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHe. [lelicTBUE Xjopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJoBeKa. BaxkHelne XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKALIMKM KHUCIOpOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aUMOJECHCTBUE C HEMETANIaMH, METaJJIJaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJBbHBIE CBOMCTBA). OKCHBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa M €€ COJIH.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (0011IME KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUYECKUE PEAKIIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUs CEpHOM KHUCIOTHI.
[TpencraBieHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NPOQECcCUsX.
[Ipumenenue cepHoii KUCIOTHI U cyibdhaToB. KauecTBeHHbIE peakIuu Ha CyIb(UT-
, cynbdun- u cynbdar-anuonsl. HaxoxxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3TyXa), CIIOCOOBI €ro MpeAoTBPaIlCHUSI.

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

A30T, pacnpocTpaHeHue B Mpupoje, (pU3ndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBYE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoge. AMMHAK, ero (U3MYECKHE M XUMHUYECKHME CBOWCTBa (OKUCIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHUE U MOJyuYeHHUE B 1a00paToOpuu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHUe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunsl azota (I, 11, I, IV, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOJTy4YeHHEe, PU3NYECKUE U XUMUUECKHE CBOMCTBA (0011IKe KaK
OpeICTaBUTEN Kiacca KHUCIOT M creuu(puyecKkue), NMpuMeHeHne. XUMUYECKue
peaKkiyu, Jie)kKalire B OCHOBE MOJTYYEHUsI a30THON KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatel u Hutputel. KauecTBeHHBIE peakIMM HAa HUTPAT- U HUTPUT-AaHUOHHBI.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nUecKue 1 XUuMHUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOMl kucioTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyyenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. IlpencraBinenus o
ranorenuaax docdopa (111, V).

[ToHsiTHE O MUHEPAIIbHBIX YA00peHHsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
yno0peHusi. XMMHUYECKOE 3arps3HEHNE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

Oo6mast xapaktepuctuka sneMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSL.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonsitue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpHpoJe.
Oxcuppl yriepoaa, ux (Gu3nyecKue U XMMUYECKUE CBOMCTBA, NEHCTBUE Ha KUBbIE
OpPTraHU3MBl, MMOJYYCHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux pu3ndeckue
U XUMUYECKHME CBOMCTBa, TMOJydeHHMe U  npumeHeHue. KapOoHaTsl,
ruipokapOoHaTel, WX cBoWcTBa. KadecTBeHHas peakiusi Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[TepBoHavabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja: yriieBOAOpOabl (METaH, 3TaH, THIIEH, aleTHJICH), 3TaHOJI, TJIMLEPHH,
yKCycHast kuciota. [IpupoaHbple UCTOYHUKHU YIJIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHl UX NEPepabOTKU, UX POJb B OBITY W MPOMBILIIECHHOCTH.
[TonsiTHe O OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKMpax, Oeikax,
yIAeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EIMHCTBO OpraHWYecKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmdeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YIJIEPOJOM, TaIOTeHAaMH), MOTyYeHHe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (PU3HUECKUE U XUMUYECKHE CBOMCTBA, MOTyYeHHE U IPUMEHEHHUE B OBITY
U NMPOMBIIINIEHHOCTU. BakHelue cTpouTenbHble MaTepralibl: KepaMuKa, CTeKIIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobiembr 6e30macHOrO  MCIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPUATIOB B TOBCETHEBHOM KU3HH.



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

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCJIOTHI;

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

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COSTUHEHUH;

HaOJIO/IeHWe  Tporiecca  OOyIVIMBaHUA — caxapa  I[OJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIIEHHON CEPHON KUCIOTHI;

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

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

MoJIydeHue, coOupaHue, paclio3HaBaHUE U M3Y4YCHHE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHUE KAUYE€CTBEHHBIX PEaKI[Mii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

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

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

NoJIlyueHue, coOupaHue, pacro3HaBaHUE M U3YyYEHHE CBOWCTB YTJIEKUCIOIO
rasa;

IPOBEICHHE KAauye€CTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIMKAT-UOHBI W
M3yUYCHHE MPU3HAKOB UX MPOTECKAHUS;

M3Yy4YEHHUE B3aUMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJICHHE C oO0pas3liaMd TPUPOJHBIX KapOOHATOB W CHUIIMKATOB, C
MPOAYKIMEN CHIIMKATHON ITPOMBIIIJIEHHOCTH;

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

MeTaJiibl 1 MX COeIMHEHU S

Oo6mue cBoiicTBa MeTaiuoB. OO0Iast XapaKTePUCTUKA XUMHUYECKUX DJIEMEHTOB
— METAJIJIOB HA OCHOBaHUU UX NoJioxkeHus B [leproanueckoil cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa u crpoeHus aroMoB. Metamibsl A- u b-rpymnm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas perieTka (MpUMUTHBHAS KyOndecKkas, 00bEMHO-TICHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAS KyOunueckas, reKcaroHajibHast
IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTy4YeHUs METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyty4eHusi MetasuioB. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI
ux oT Kopposuu. CraBsl (CTanb, YyTyH, AIOpAIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: onoxkeHue B [lepuognyeckoil cucrtemMe XMMHYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTyUYeHHE.
OKcuibl ¥ TUIPOKCUABI HATpUA U Kaiusl. [[puMeHeHrne menoYHbIX METANIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
IIepuonnueckoii cucteMe xuMmuaeckux 3aeMeHToB 1. 1. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ouszndeckue 1 XUMUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilnre coeTuHeHNs Kaabliusl U Maruus (OKCUJl, TUAPOKCHUJ, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

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

Memannwvt b-epynn

OOmasi xapakTepUCTHKa MeTauioB b-rpynm  (MOOOYHBIX  MOATPYI):
nonoxkenne B llepuonnueckoit cucreme xumuyeckux odnemeHtoB  [[. WM.
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIPOBajiay AJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHBIE COCTOSTHUST aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[TepBoHauyanbHbIC NPEACTABICHUA O KOMIJIEKCHBIX COCTMHEHUSIX.

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



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

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

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxlneHue B mpupoze.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI xkene3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BoJICTBO uyryHa W CTaju.
DKoJIoruyeckue mpoOIeMbl, CBA3aHHbBIE C METAJTYPTUYECKUMU MTPOU3BOJICTBAMU.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

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

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

M3YUYCHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIUS, )KECTKOW BO/IBI;

M3YUYCHHE MPOILIECCOB IMOJIYyYECHHUS] TUAPOKCUIOB JKejie3a, UX XUMHUUYECKUX
CBOJCTB;

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

HaOJII0JICHUE U ONMMCAaHUE OKpAaIlMBAHUS IJIAMEHU MOHAMM HATpUs, Kajaus U
KaJIbIIUS;

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

pelleHne KCIEPUMEHTATIBLHBIX 3a/1ad Mo TeMe «Baxueliie MeTamibl U UxX
COCJIMHEHHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

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

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



OCHOBBI HKOJIOTMYECKON TpPaMOTHOCTH. XHMHUS U 3I0pOBbE. 3HAUYEHUE
W3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QyHKIIMOHUPOBAHHS
opraHu3Ma 4yesoBeka. [loasTie o 3m10poBoM 00pase KU3HMU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaIoleh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YTJIEPO/IA, a30Ta, CEPBI, TSKEIbIX MeTauioB. [ToHsTHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEJICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
00pa30BaHUs KUCIOTHOTO JOXIs, U3yUYeHHUE €r0 BO3ICHCTBUS HA MaTEpHUAIIbI.

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

[Teprognueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX IJIEMEHTOB U UX COCIMHEHUH B MEpUOJaX U Tpymax.

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

Knaccudukanumsa XUMHUECKHMX PpEaKIUH 10 pa3IMyHbIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpallCHU B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABICHUN XHWMHUYECKONM KHWHETUKU W
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseii. Peakunu okuciaeHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

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

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TPOIECC), HAYUHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHhIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) TeI,
KpUCTaJIMYECKas PEUIETKa, SJIEKTPOH, AP0 aTOMa, POTOH, HEUTPOH, MOH, HYKJIU]I,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMma-u3JIy4dcHHE,
AIIEKTPUICCKUI 3apsij, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCIHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

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

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

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



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

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

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIIE/IUI0, TOHUMAaHUE 3HAUEHUSI XUMUUECKON HayKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHOHA;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

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

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

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHMUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MIPOU3BOUTEILHBIX CHJI OOIIECTBA B IIE€JIOM, POJM W MeCTa HayKu «XUMHS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUSI TPUPOJIBI,
B3aUMOCBS3X YEJIOBEKA C PUPOJTHON U TEXHOJIOTUUYECKOU CPEIION;

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



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpaIllEeHUH C
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

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

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA ISt
OKpYaloIlel Cpe/ibl; 0CO3HAHUE I100aTBHOT0 XapaKTepa IKOJIOTMYECKUX TPoOIeM
U IIyTeW UX peleHus; CHOCOOHOCTh MPUMEHSTh 3HAHUS, TIOJyYaeMble IPU U3yYEHUN
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXArolled Cpenoi; aKTHBHOE
HENPUATHE JEUCTBUN, MPUHOCSIIUX BPEd OKPYXKAIOLIECH CPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENss B YCIOBHUSIX B3aMMOCBSI3U MHPUPOJHOM,
TEXHOJIOTUYECKOW M COLHAIIBHOW Cpell; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl 00yYarONIMXCs, OCBOMBIIMX MPOTpPaMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIHUILUTMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKaroIINX
MaTepUabHOE €IWHCTBO MHpa W TMpPOIecC TOo3HAaHUs (BEMIECTBO, CBOWCTBO,
DHEpPTUs, SBICHUE, HAYYHBI (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIIOICHUE, U3MEPEHHE, UCCIIEIOBAaHUE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHUE YHHBEPCAJIbHBIMH yYEOHBIMHU IEHCTBHUSIMH (TIO3HABATEIHLHBIMH,
KOMMYHUKATHBHBIMH, PETYJIATHBHBIMH ),BaKHBIMHU TUTST TTOBBIIIICHHUS
7(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4deOHOro mpenMera, (HOpMUPOBAHMS



KOMIIETEHLINH, aTaKKe IIPOEKTHO-UCCIIE0BATEIBCKON NEeATEIIbHOCTH
00yUaroIuXcsaB Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUS HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AINA XUMHUYECKUX BEIICCTB M XUMUUYECKUX PEAKIMH; yCTaHABIMBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU N3YUEHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JeAYKTUBHBIC, TI0 aHAJIOTHH ); peIaraTb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3yUaeMbIX Mpolieccax u
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKIIOUYCHHUS;, YMCHUS MPUMEHSATH B Ipoliecce
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIC B XUMHUH, TTPEOOPA30BBIBATH MOJICIIbHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUK — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJICIIBHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYaeMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

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

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTa
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeJIaraTh OMMCATEIIBHYIO I OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHNUS W BBIBOJABI MO PE3yjbTaTaM IMPOBEIACHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HaydHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pas3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpochl IpPU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopManuu (cxembl, rpauku, AUArpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA PaldOTHI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MpEe3eHTaIneH
pEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIIeI0BaTEeNIbCKON
71a00paTOPHOM MM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJI€ IUAIoTa U
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyJIMPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIIbI; BBITONHATHE CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

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



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

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yAbTaTBl OCBOSHHUS MPOTPAMMBI TI0O XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3yIbTaTaMu 0a30BOTr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATh YIUIYOJICHHOE U3YYCHUE KaK B PaMKax OTJIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAIbHBIX 00pa30oBaTeIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIUIyOJIEHHOIO YPOBHS OOydarouiuecs
CMOTYT JIeTaJbHEE OCBOUTH MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PEIIaTh 33/1a4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yJbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMHKCS HAyYHBIX
3HaHUM, yMEHUN U CIIOCOOOB IEUCTBUM, CrIEU(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«XuMHD»; OCHOBBI HAyYHOTO MBINIICHUS;, BHABI JCATCIBHOCTH IO TIOJYYCHHIO
HOBOTO 3HAHUS, €ro WHTEPHpEeTaluu, MNpeoOpa3oBaHUI0 W TPUMEHECHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHUSX; O0O0ECIeUnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYyYEHHMsI Ha CIEAYIOIIEM YPOBHE 0Opa30BaHus.

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

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSTUH: aToM, MOJEKYJa,
XHMHUYECKUN JJIEMEHT, METajll, HEMeTallJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs MU MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTAa B COCIUHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJaccuuKalys peakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0XKEHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTCPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHAas KOBAJICHTHAS CBS3b,
VWOHHasi CBf3b, HOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(mponieHTHAs KOHILIEHTpAIMsl) B pacTBOpE, MOJISIpHAs KOHIICHTpAllMs BEIeCTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

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

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

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEAEIEHHOMY KJlaccy COeIUHEHUH no (GopMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKHUX COCIUHEHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmomnueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAaJIpO U €r0 CIEICTBUM, MIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCICPUMEHTAIBHBIX M TEOPETUUYECKUX METOAaX
VCCJIEIOBAHMSI BEIIECTB U U3yUYECHHS] XUMUYECKUX PEaKLU;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJIMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKeHUs B [lepuonnueckoit cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabnuHyto ¢hopmy [leprnonnueckoit cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iuvaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-Tpynmna)» u
«moboyHas noarpymmna (b-rpynmna)», «Maibie nepuoabl» U «00JbIINE EPUOIDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeloTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. Menneneesa», ¢ UYHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00I1Iee YUCIIO0 AMEKTPOHOB U PACHpPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBy YYaCTBYIOIMX B PEAKIMU BEIIECTB, 1O
TeroBoMy hdexTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBSI3b MEXIY HUMH,



MOATBEPXKIAs TPUMEPAMHU  MOJICKYJSIPHBIX  YPAaBHEHHHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

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

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3J€MEHTa B COSAMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMmysie COSAMHEHHS, HaXOIUTh
MpOCTENITy 0 (pOpMyITy BEIIEeCTBA IO MAaCCOBBIM HIIM MOJIBHBIM JOJISIM JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKInu;

MPUMEHSATh OCHOBHBIE OIECPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUA — HaOJI0JIeHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO CO/ICpKaHMUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
yYpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

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

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MTOCY Il 1 000PYI0BaHMSI, a TAK)KE MPABHUJIa OOPAIICHUS C BEIECTBAMA
B COOTBETCTBHHM C WHCTPYKIMSIMH BBITIOJIHEHUS JIA0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO TOJYYEHHI0 M COOMpPAaHMIO Ta3000pa3HbIX BEIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COSTUHEHU;

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



K xoniy oOyuenus 6 9 knacce y oOywaromerocs OyayT chopMupoBaHb
CJICTYOIINE MPEAMETHBIC PE3yJIbTAThl U3YUCHUS XUMUHW Ha YTIyOJICHHBIM YPOBHE:

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

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKHCIICHUE U BOCCTAHOBJIGHHE, OJJIEKTPOJIN3, aJJIOTPOINHUsA, aMQpOTEpPHOCTb,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJIEKYIISIPHbIE
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELIeHTPUPOBAHHAs KyOuyeckas,
reKcaroHaJibHasi IJIOTHOYNAaKOBaHHAasA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

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

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJIeHUs (DOPMYJI BELIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

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

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

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popmy [leprnoauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: Pa3nyaTh MOHATUS «A-Tpynna» U «b-rpynmnay, «Maisie
NEPUOJIB) U «OO0NbIINE TIEPUOIBIY;

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

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



pacKpbIBaTh CMBICT TEOPUH SIEKTPOIUTHUECKON Auccolanun, 3akona ['ecca
U €ro CJeICTBUM, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEpPHOCTEH H3MEHEHUS
CKOPOCTH XHMHYECKOM pEaKIiy, HampaBlICHUs CMEIICHUS XHUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHUE PEakiuu (M0 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, 11O
TEIUIOBOMY 3(QeKTy, MO arperaTHoMy COCTOSIHHIO PEareHTOB, MO H3MEHEHUIO
CTENIEHEH OKMUCIEHUS XMMHUYECKHUX JJIEMEHTOB, MO0 OOpaTUMOCTH, IO YYAaCTHIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHMUYECKHUX COCIMHEHM, MOATBEPXKIas ATO OMHUCaHWE
IpUMEPAMH MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peaKLnii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0Ye
Y COJICH; MOJIHBIE U COKpPAIIEHHBIC YPAaBHEHUS peaKInii MIOHHOTO OOMEHA; peaKIn,
MOJITBEPXKIAIONINX CYIIECTBOBAaHHE TEHETHMYECKON CBSI3M MEXIy BEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh IPOLIECCOB TUAPOJIM3a COJEH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUM pEaKIlii, CylITHOCTb
OKHCIIUTETHbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIHMi  TMOCPEACTBOM  COCTaBICHHS
AJIEKTPOHHOTO OajlaHCca dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPEeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIIOPOJ, 030H, rpaduT, anmas, KpeMHui, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PacTBOPOB
(aMMuaKx, XJIOpoOBOAOPO, cepoBogopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (IV, VI), ceprucras, cepHas,
a3oTHast, ¢ocdopHas, yroiapHas, KpeMHHEBas KUCIOTHI, OKCUIbI M THAPOKCHUIBI
metauioB |A—l1A-rpynmn, anromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHSITh COCTaB, OTACIbHBIC CIIOCOOBI TMOJYYCHHUS U CBOMCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIIUE KUCIOTHI XJIOpa, a30THCTasA, OOpHas, YKCycHas
KHUCIIOTBI U UX coyir, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

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

MPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM COJEP)KaIMecss B BOJHBIX PACTBOPAX



WOHBI: XJIOpUA-, OpoMua-, Moaua-, cyibdar-, ¢ocdar-, kapOOHAT-, CHUIMKAT-,
cynbut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMUYECKOW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPALMI0 BELIECTBA B pacTBOpPE, HAXOJIUTh
npocTeinyo popMyily BelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUECKHX PEAKIMA C YUYETOM HEAOCTaTKa
OJIHOTO M3 pPEareHTOB, MPAKTHYECKOTO BbIXOJA MPOAYKTAa, 3HAUYECHHS TEIJIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJTI01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPUH MPU UCTIOTB30BAHUU
XUMHUYECKOM OCY/IbI M 000PYI0BaHKS, a TAKXKE MPpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSIMH BBITIOJHEHUS J1A0OPATOPHBIX OIBITOB |
MPaKTUYECKUX paldOT MO TMOJYYEHHIO M COOMpPAHMIO Tra3000pa3HbIX BEILECTB
(aMMuaka M yrieKHCIIOTo ra3a) U PelIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM
Kypca, TPEICTaBIsATh pe3yibTaThl dOKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JTIOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENBHOCTH (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAHMS (HAOJI0/IEeHUEe, U3MEPEHHUE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpUMEHATh  MpaBuja  0Oe30macHOro  oOpalleHuss € BElIeCTBaMH,
UCIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJISIX cOepEKEHUS
3M0pPOBBSl U OKpPYXKarolled MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTBH)
BO3JICCTBHSI HA JKMBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECCTB, IMOSACHITH Ha
npUMepax CIocoObl YMEHBIIICHUSI U TPEJOTBPAIICHNUS WX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

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



PO HIIBHOTO TIPeIMeTa PU MPOJOJIKEHUN 00YUEHHUS Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus;

y4acCTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKON W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUYEOHBIX HCCIIEIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) NOMOTHUTEILHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB duekTpoHHbIe (LM (POBbLIE)
KonTposabHubie IIpakTHyeckue
n/n U TeM NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1.IlepBoHayasnibHble XUMHYECKUE IOHATHS
Xumus - BakHast 00J1acTh bubnuoreka [{OK
11 €CTECTBO3HAHUSA U 5 1 https://m.edso0.ru/7f41837c
' HPaKTHYECKO
JIeSATETLHOCTH YeJIOBEKa
BemiecTsa 1 XMMHYECKHE Butmorexa [OK
12 peaiuu 18 1 1 https://m.edsoo.ru/7f41837c
Wroro mo pazneny 23
Pasnen 2.BaxHelne npeacTaBuTe I HEOPraHMYECKHUX BeIeCTB
Bosnyx. [Tonstue o rasax. bubnmorexa LHOK
2.1 Kucnopos. OKcHp! 15 1 1 https://m.edso0.ru/7f41837c
9 Bogopon. Ionsrue o 8 1 bubmorexa [IOK
: KHCIOTAX T COTSIX https://m.edsoo.ru/7f41837c
Bopna. Pacteopsl. [Tonstre bubmiorexa [IOK
2.3 06 OCHOBAHIAX 16 1 1 https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChl bubmuoreka [{OK
2.4 HEOPraHUYECKUX 16 1 1 https://m.edsoo.ru/7f41837c
COeTUHEHUN



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

Hroro no pazaeny 95

Pasznea 3.Ilepuoagnueckuii 3axon u llepuoguyeckas cucrema xummnueckunx 3jemenToB /. U. MenneneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[leproauueckuii 3aKoH U Bbu6muotexa [JOK
[lepuoauueckas cucrema https://m.edso0.ru/7f41837c
3.1 XHMHYECKHUX 3JIEMEHTOB /J[. 13

N. MenneneeBa. CtpoeHue
aroMa

XuMudecKas CBS3b. bubnuoreka [{OK

- https://m.edsoo.ru/7f41837c
3. OKHUCIIUTENHHO 11 2 p

BOCCTaAaHOBUTCIIBHBIC

pe€aKuuu

Uroro no pazneny 24

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102 0 6



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

9 KVIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne /i P Kontpoabnsie IlpakTuueckue (pp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3znen 1.BemecTBo 1 XUuMH4YeCKasi peakus
[ToBTOpEHUE M yraybaeHne 3HAHKUM O Bubimorexa LIOK
11 BeIeCTBE 7 https://m.edsoo.ru/7f41837c
OCHOBHBIE 3aKOHOMEPHOCTHU IPOTEKAHHS Bubimorexa LIOK
12 XUMHYECKHX PeaKIuii 10 1 1 https://m.edsoo.ru/7f41837c
13 DIEKTPONUTHIECKAS JUCCOLUALINS. 9 ! 5 bubnmoreka IOK
. XUMHYECKHE Peakilii B PACTBOPAX https://m.edsoo.ru/7f41837c
Hroro no pazneny 26
Pasnen 2.HemeTanibl M UX COeINHEHUSI
21 OO01mas XapakTepPUCTUKA XUMHIECKHX 5 N bubsmorexa LIOK
' aneMeHToB VIIA-rpynmsl. ["anorenst hitps://m.eds00.1u/7f41837¢
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuoreka [IOK
2.2 anemeHnToB VIA-rpynmnel. Cepa u eé 6 https://m.eds00.ru/7f41837c
COEZIMHEHUs
OO0mias XxapakTeprucTUKa XUMHIECKUX bubnuotexa [JOK
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 10 1 https://m.edsoo.ru/7f41837c

COCOAMHCHUA



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

OO01m1ast XapaKTepPUCTHKA XUMHUECKUX

bubnunoreka LIOK

2.4 anemeHToB |VA-rpynmel. Yriepona u 13 2 https://m.edsoo.ru/7f41837c
KpEMHUU, UX coequHeHus. bop
Uroro mo pazneny 35
Pa3zgen 3.MeTaLlIbI M X COeNHEHHUS
bubnunorexa LIOK
3.1 OOGume cBOJCTBA METATIIIOB 9 https://m.edsoo.ru/7f41837c
bubmuoreka [{OK
3.2 Baxneiime MeTauibl U UX COCJUHEHUS 16 2 https://m.edso0.ru/7f41837¢
Uroro no pazneny 25
Pa3znen 4. Xumus u okpykawuias cpeia
41 BemrecTBa 1 Matepualbl B )KU3HH YEJIOBEKA. 7 1 bubnnorexa [JOK
' OCHOBBI 3KOJIOTMYECKOI TPaMOTHOCTH https://m.edso00.ru/7f41837c
Hroro no pazneny 7
Pasnen 5.0000menne 3HaHUM
51 [ToBTOpeHue u 06001IeHNE 3HAHUI 9 5 bubmmnoreka HOK
' OCHOBHBIX Pa3JIeioB KypcoB 8-9 kiiaccoB https://m.edsoo.ru/7f41837c
Hroro no pazneny 9
OBULIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 11



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
° T
Tema ypoka Kontpoabnbsie IIpakTnueckue o0pa3oBaTe/bHbIC
n/n Bcero U3YYeHUs
padoTbI padoTbI pecypcbl
IIpeamer xumuu. Ponbs xumuu B 1 bubnuoreka [IOK
KU3HM YEJIOBEKA https://m.edso0.ru/7f41837c
[TonsitTue 06 ucropuu
BO3HUKHOBEHHUSI U PA3BUTHS XUMHUHU 1 bubmmorexa [JOK
p ' https://m.edso0.ru/7f41837c
XuMUA B CUCTEME HAYK
Tena u BemecrBa. Pu3nyecKue U 1 bubnuotexa [JOK
XUMHUYECKHUE CBOMCTBA BEILIECTB https://m.edsoo.ru/7f41837c
DOU3NIECKUe U XUMHUUYECKHUE 1 bu6mmoreka [IOK
SIBJICHUS https://m.edso0.ru/7f41837c
ITpakTuyeckas pabora Ne 1 o teme
"[IpaBuna pa®oTsl B 1abopaTopuun 1 1 bubnuoreka [IOK
1 IpUEMBI OOpALIIEHUS C https://m.edsoo0.ru/7f41837c
1ab0paTopHBIM 000py1OBaHUEM"
YucThic BelecTBa U CMECH. 1 bu6mmoreka [JOK
CrniocoOsI pa3aeneHus cMecei https://m.edsoo.ru/7f41837c
ITpakTruyeckas pabora Ne 2 o Teme
"Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
8 . p" P https://m.edso0.ru/7f41837¢c
OUYMCTKU NOBAapEHHOU COJIN)
ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE Eu6 OK
anemMeHThI Tabuisr . U. 1 nosmotea I

Menneneesa

https://m.edsoo.ru/7f41837¢c
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[IpocTblie U COXKHBIE BEIIECTBA.
BemectBa MOeKyIIpHOTO U

9 HEMOJIEKYJISIPHOTO CTPOEHUS bubmorexa LOK
YAP p ’ https://m.edso0o.ru/7f41837c
3aKO0H ITOCTOSHCTBA COCTaBa
BEIECTBA
Xumudeckas hopmyia.
10 BaJ'IeHTHOCTB(flT(I:Mz)IB XUMHAYECKHAX bubmorexa LOK
https://m.edsoo.ru/7f41837c
DJIEMEHTOB
OrmpezienieHre BaJIGHTHOCTH aTOMOB
11 o opMysiaMm OUHAPHBIX bubmmorexa LOK
pMY . p https://m.edsoo.ru/7f41837c
COEIMHEHNI
OTHOCHUTENbLHAA aTOMHAs Macca.
12 OTHOCHUTEIBLHAS MOIEKYIISIPHAS bubnmorexa [IOK
yAp https://m.edsoo.ru/7f41837¢
macca
MaccoBast 10JIs1 XUMHYECKOIO
DJIEMEHTA B COEIUHEHUH.
13 BrruucneHust MaccoBOM JOIH bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
XAUMHAYECKOr0 dJIEMEHTA 10
dhopmysie coeTMHEeHHs
HaxoneHne 1 BEIYUCIEHUE
14 npocTeiiei GopMyIbl BeliecTBa bubmmorexa [IOK
p pMY https://m.edsoo.ru/7f41837¢
110 MAaCCOBBIM JIOJISIM DJIEMEHTOB
KomnuectBo BemectBa. Momb.
15 Bzaumocss3bp kKon4decTBa, MacChl U bu6mmorexa [IOK
YyuCia CTPYKTYPHBIX €UHULL https://m.edsoo.ru/7f41837c
BEIECTBA
MounsipHas Macca CMECH BEIIIECTB.
bu6mmorexa [IOK
16 MosnbHasg g0II XUMHUYECKOT0O

9JICMCHTA B COCIMHCHHUHA

https://m.edsoo.ru/7f41837¢c
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XUMHUYECKHUE SIBJICHUS.
Xumuyeckas peakius u eé

bubmuoreka [JOK

17
MPU3HAKHU. 3aKOH COXPAHECHUS https://m.edsoo0.ru/7f41837c
MacChI BEIIECTB
ATOMHO-MOJIEKYJISIpHASI TEOPHUS.
18 JKusup u gegrensHocts M. B buGnnorexa [IOK
T https://m.edso00.ru/7f41837¢
JlomoHOCOBa
19 THUIBl XUMHYECKUX PEaKLIUN B bubnuoreka [IOK
HEOPraHUYECKON XUMUU https://m.edso0o.ru/7f41837c
Xumuyeckue ypaBHeHus. Pacuérsl
20 [0 XUMUYECKUM YPaBHEHHSIM bu6mmoreka [IOK
KOJIMYECTBA X MaCChl UCXOTHBIX https://m.edsoo.ru/7f41837c
BEIIECTB MITU TPOJAYKTOB PEaKIIHH
Boruncnenus no ypaBHeHUsIM
XUMHUYECKON PEaKIUU: KOJTUIECTBA
21 BEIIECTBA, MACCHI 110 H3BECTHOM bubmorexa [JOK
B ’ y https://m.edso0.ru/7f41837¢
KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEeaKIIHH
KonTponbHas padora Ne 1 mo Teme
22 "Be I;CTBa u )fI/IMI/IquKI/Ie bubmorexa [JOK
t " https://m.edso0.ru/7f41837¢c
peakuuu
AHanu3 KOHTPOJILHOM pabOTHI.
23 Bo3nyx - cMech ra3os. Ilonstie o bubmmorera [TOK
Y ' https://m.edso00.ru/7f41837¢c
rasax.
24 3akoH ABoraapo. MospHbIi bubnmoreka [JOK

00BEM Ta30B

https://m.edsoo.ru/7f41837¢c
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OtHOCUTENbHAA IUIOTHOCTH Ta30B.

25 Brruucnenust oTHOCUTETLHOM bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c
IJIOTHOCTH T'a30B
OrnpeseneHre OTHOCUTEIIbHON
MOJIEKYJIIPHOW MacCChI
26 ra3000pa3HOro BEIIEeCTBa MO bubmmorexa [JOK
p N N https://m.edsoo.ru/7f41837c
M3BECTHON OTHOCHUTEIHHON
IJIOTHOCTHU
97 OOBEMHBIC OTHOIIIEHUS Ta30B MIPH bubnunoreka [JOK
XUMHYECKUX PEAKIUAX https://m.edsoo.ru/7f41837c
28 Brrunciieaus 00EMOB ra30B 110 bubmuorexa [JOK
YPAaBHEHUIO XUMUUYECKOU PeaKkLuu https://m.edso0o.ru/7f41837c
29 Kucnopon - anemeHt u npocroe bubnuotexa [JOK
BEIIECTBO https://m.edsoo.ru/7f41837c
30 Crioco0bl MoTy4YeHus: KUCIOpoia B bubnnoreka [JOK
J1a00paTOPUH U MPOMBIIIIIEHHOCTH https://m.edsoo.ru/7f41837c
ITpakTuyeckas pabora Ne 3 o Teme
31 "[lony4enue u cobupanue bubmmorexa [JOK
Y P _— https://m.edso0.ru/7f41837¢c
KHCJIOPOJIa, U3YUYEHHUE €T0 CBONCTB
32 Kpyrosopot kucnopona B npupojie bubmmorexa [TOK
24 P oA pupon https://m.edsoo0.ru/7f41837c
33 O30H - annoTponHast MOAU(PUKAIUS bubnmnorexa [JOK
KHUCII0pOJa https://m.edso0o.ru/7f41837c
TennoBoii 3¢ ekt xumMuueckoin
34 peakuuu, TepMOXUMHUYECKUE bubanorexka [JOK

YpaBHEHUS, K30- U
SHAOTEPMHUUYECKUE PEAKLINH

https://m.edsoo.ru/7f41837¢c
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Tommmso. Mcnions3oBanue yris u

35 MeTaHa B KaUeCTBE TOILIMBA bubmorexa OK
' https://m.edso0.ru/7f41837c
3arpsi3HEHHE BO3TyXa.
Brrurcnenus o ypaBHEHUSIM
XUMHYECKON peaKInu: KOJTMIeCTBa
36 BeIlleCTBa, 00bEMa, MacChl 110 bubmuorexa [JOK
W3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo0.ru/7f41837c
00BEMY, Macce peareHTOB UiIu
MIPOJYKTOB PEAKIIUU
37 KonTponbnas padora Ne 2 o teme bubnnorexa [HOK
"Bo3ayx. Kucnopoa. Oxcusr" https://m.edsoo.ru/7f41837¢
AHaM3 KOHTPOJIBHOU pabOTHI.
38 Boiopo - 37eMeHT U IIpocToe bubmorexa HOK
HOPOAL P https://m.edsoo.ru/7f41837c
BEIIIECTBO
39 CrniocoOslI mosty4eHus BOAOPOIa B bubnnoreka [JOK
1abopaTopuu ¥ MPOMBIIIIIEHHOCTH https://m.edsoo.ru/7f41837c
[IpakTuueckas padbora Ne 4 o Teme
40 "[Tonyuenue u cobupanue bubmorexa HOK
Y P _ https://m.edso0.ru/7f41837¢c
BOJOPOJIa, U3yUYEHHUE €TO CBONCTB
41 Hcnons3zoBanue Boopoa B bu6mmoreka [JOK
Ka4yeCTBE TOIJIMBA https://m.edsoo.ru/7f41837c
42 [ToHsiTHE O KUCIIOTAX U COMSX. bubmuorexa [JOK
CocTaB KHUCIIOT U cojiei https://m.edso0.ru/7f41837¢
Brrunciienus 00bEMa, KoJIMuecTBa
43 BEIIIECTBA raza Mo U3BECTHOMY €I0 bubmorexa LHOK
B Y . https://m.edsoo.ru/7f41837c
KOJIMYECTBY BEIIECTBA WU 00BEMY
44 Boraucienus 006EMOB Ta30B 110 bu6mmorexa [IOK

YPAaBHEHUIO XUMUYECKON peaKIINu

https://m.edsoo.ru/7f41837¢c
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Brruucnenust no ypaBHeHUSIM
XUMHYECKOM PEaKIMu: KOJIMYEeCTBA
BeIlleCTBa, 00bEMA, MACChI 110

bubmuoreka [JOK

45 HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edso0o.ru/7f41837c
00BEMY, Macce peareHToB WIn
IIPOJYKTOB peakLuu
46 ®dusunyeckue cBoMcTBa Bobl. Bona bubmuorexa [JOK
B [IpUpOJIE https://m.edso0.ru/7f41837c
47 AHanu3 ¥ CUHTE3 - METO/IbI bubmuorexa [JOK
W3YyYECHUS COCTaBa BObI https://m.edsoo.ru/7f41837c
. bubmuorexa [JOK
48 AEMITIECKHE CBOHCTBA BOZEL https://m.edso0.ru/7f41837c
49 PactBopsl. PactBOopuMOCTh bubnuoreka [IOK
BEILIECTB B BOJIE https://m.edsoo0.ru/7f41837c
HacsliieHnbie 1 HEHACHIIICHHEIE,
50 KOHLEHTPUPOBAHHBIE U bubnuorexa LIOK
https://m.edso0.ru/7f41837c
pa30aBICHHbIE PACTBOPHI
CriocoObl BBIpaKEHUS
KOHLIEHTPALlUU PaCTBOPOB:
51 MaCCOBa}l;) TOJIst l;aCTBOIIZ))éHHOl"O bubnuorexa LIOK
https://m.edso0.ru/7f41837c
BEIIECTBA, MOJISIpHAs
KOHIIEHTpaLus
[IpakTuueckas padbora Ne 5 o Teme
"[IpuroToBieHue pacTBOPOB C
59 ONpeeIEHHON MacCOBOU JOJIEH bubanorexka [JOK

pPacTBOPEHHOTO
BeniectBa.lIpurorosnenne
pPacTBOPOB C ONPEECTEHHON

https://m.edsoo.ru/7f41837¢c
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MOJISIPHOW KOHILICHTpaLuen
pacTBOpEHHOTO BellecTra'

BrIunciieHns ¢ UCoiab30BaHUEM

53 IMOHATUS «MaccoBas J0JIs BEIIECTBA bubnmorexa [IOK
A B https://m.edsoo.ru/7f41837c
B pacTBOpe»
BeruucieHus ¢ UCII0JIb30BaHUEM
54 HOHATHUS «MOJIIPHAS KOHIIEHTPALMS Bubmaorexa ITOK
] P HeHTpa https://m.eds00.ru/7f41837¢
pPacTBOPEHHOTO BELIECTBAY
Pose pacTBOpOB B Ipupoae u
55 )KPI3HII;I) qenmfexa Kp FPOBO oT bubnmorexa LOK
- Py P https://m.edsoo.ru/7f41837c
BOJIbI B IIPUPOJIC
3arps3HeHue IPUPOIHEIX BOJ.
56 OxpaHa u OIII/ICI”)er IIPUPOTHBIX bubnmorexa LOK
P pHpoaL https://m.edsoo.ru/7f41837c
BOJI.
BrIuucienus ¢ UCroiab30BaHUEM
o7 rpad¥KoOB pacCTBOPUMOCTH AJIsi Bubmmorexa LIOK
p . p p a https://m.edsoo.ru/7f41837c
pacuéToB pacCTBOPUMOCTH BEIIECTB
Brrunciaenus ¢ UCIIOIB30BaHUEM
58 MMOHATHS «MAaccoBas J0JIs BELIECTBA bubmmorexa [IOK
A m https://m.edsoo.ru/7f41837c
B pacTBOpe»
Brrunciaenus ¢ UCIIOIB30BaHUEM
59 HOHATUSA «MOJISIPHAS KOHIIEHTPALIUI Bubmorexa ITOK
. P HeHTpan https://m.edsoo.ru/7f41837c
pPacTBOPEHHOTO BELIECTBAY
BrrunciaeHus ¢ UCIIOIB30BaHUEM
60 rpauKOB paCTBOPUMOCTH JIJIst bubnmorexa LIOK
p . p p a https://m.edsoo.ru/7f41837c
pacuéToB pacTBOPUMOCTH BEIIECTB
61 O06001IeHNe U CUCTEMATU3AIIHS bubmuotexa [JOK

3HAHUH

https://m.edsoo.ru/7f41837¢c
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Konrponsnas padora Ne 3 o teme

bubmuoreka [JOK
62 "B .Bona. P .
©10pOA " o, TACTROPH https://m.edsoo.ru/7f41837¢c
OcHoBaHus
AHanu3 KOHTPOJIBHON pabOTHI.
63 Oxcuel: cocTaB, KIaCCU(PUKAIIUS bubmmorexa [JOK
' ’ ’ https://m.edsoo.ru/7f41837c
TPUBUATBHBIC HA3BAHUS
64 [Tonydyenue u xuMuuecKue bubnnoreka [HOK
CBOWCTBA OKCHJIOB https://m.edsoo0.ru/7f41837c
[TonsiTHE O THAPOKCHAAX -
65 OCHOBaHUSX U bubmorexa LHOK
https://m.edsoo0.ru/7f41837c
KHCJIOPOJICOACPIKAIITUX KUCIOTax
66 DOU3NIECKUe U XUMHUUYECKHUE bu6mmoreka [IOK
CBOMCTBA KUCJIOT https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
67 I1
OILYHCHHE KHCROT https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
68 K i
AACCHOUKALHMA OCHOBAHHH https://m.edsoo.ru/7f41837c
69 [I[€moun, ux cBOMCTBA U CITOCOOBI bubnuotexa [JOK
MOy YEHUS https://m.edsoo.ru/7f41837c
70 HepactBopumble ocHOBaHUS, UX bubnuoreka [IOK
CBOMCTBA U CITOCOOBI MOTYYECHHS https://m.edsoo.ru/7f41837c
ITonsatue 06 ampoTepHbIX
THAPOKCHJIAX: XUMHUYECKUE
71 CB§I€ICTBai MoJy4YeHue bubmorexa HOK
y e https://m.edso00.ru/7f41837c
[IpuMeHeHne BaxxHENIINX
OCHOBaHHI
7 Conu: coctaB, kiaccupuKaims, bu6mmorexa [IOK

TPUBUAJIBHBIC HA3BAHU

https://m.edsoo.ru/7f41837¢c
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duznueckue 1 XUMUYECKUE

bubmuorexa [JOK

73
cBoiicTBa coseil. [lonyuenue coneit https://m.edso0.ru/7f41837c
I'enernueckas cBsi3b MEKIY
74 KJIaCCaMH HEOPTaHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/7f41837c
COCIMHEHU I
[TpakTrueckas padota Ne 6.
75 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [HOK
3a1a4 1o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/7f41837c
HEOPraHWYECKUX COCIMHEHUI
Boruncnenus no ypaBHEHUSIM
XUMHYECKON peaklnu: KOJIHYeCTBa
76 BEIIECTBa, 00bEMA, MACCHI 10 bu6mmoreka [IOK
W3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edso00.ru/7f41837c
00BEMY, Macce peareHTOB WA
MIPOJIYKTOB PEAKIINH
DNeMeHTHI, KOTOpbIe 00pa3yIoT
77 amoTepHbIe OKCUIBI U bubmmorexa [IOK
p https://m.edsoo.ru/7f41837c
THJIPOKCHTBI
KontponbHas padora Ne 4 o teme
78 "OCHOBHBIE KJIACCHI bubmmorexa [OK
. https://m.edso0.ru/7f41837¢c
HEOPraHUYECKUX COeTMHEHUI
AHanu3 KOHTPOJILHOM pabOTHI.
79 [TepBbie TOMBITKY KIAaCCHPUKAITUT bubmmorera [TOK
P https://m.edso00.ru/7f41837c
XUMHUYECKUX HIIEMEHTOB
80 [TonsiTHe 0 rpymnmax cXoIHbIX bubnuorexa [IOK
3JIEMEHTOB https://m.edso00.ru/7f41837c
81 Ilepnognuecknii 3akoH. OTKpbITHE bubnuorexa [IOK

Hepnozmqecxoro 3aKOHa

https://m.edsoo.ru/7f41837¢c
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Koporkonepuoanas u
JUIMHHOIIEpUOIHAsT (POPMBI

bubmuorexa [JOK

82 Ile eCKOM e
PHOAHCCRON CHUTEMBL https://m.edsoo.ru/7f41837c
XUMHUYECKHX djiemMeHToB .M.
Meunpeneena
bubmuorexa [JOK
83 Ile
PHOABL H TPYHITH https://m.edsoo.ru/7f41837¢
84 OCHOBHBIE CBEICHUS O CTPOCHUH bubnmoreka [JOK
atoMoB. CocTaB aTOMHBIX SJI€P https://m.edsoo.ru/7f41837c
85 N30TONBI KaK pa3HOBUAHOCTH bubnnoreka [JOK
aTOMOB XHMHYECKOTO 3JICMEHTA https://m.edsoo.ru/7f41837¢
86 DNEKTPOHBI. DIIEKTPOHHBIE bubnnoreka [JOK
opbuTamu https://m.edsoo.ru/7f41837c
DIIEKTPOHHBIC KOHPUTYpaLIU U
87 JJICKT pOHHo-r a(bnqt){eciieu bubmorexa LHOK
P P https://m.edso0.ru/7f41837c
(dhopMyIBI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
pajmnyca aTOMOB XUMHUYIECKUX
88 3JIEMEHTOB, METAIUIMYCCKUX U bubmorexa [JOK
’ . https://m.edsoo.ru/7f41837c
HEMETaJUIMYECKUX CBOMCTB I10
rpynmnam u nepuojaam
M3MeHEHNE CBOMCTB COCAUHCHHI
89 XUMHYECKUX DJIEMEHTOB B bubmorexa HOK
https://m.edso0.ru/7f41837c
Meproax u rpymnmax
XapaKkTeprucTUKa XUMHUECKOTO
90 3JIEMEHTa TI0 €r0 MOJO0KEHUIO B bubnmoreka [JOK

[Tepnonnueckoii cucreme /.M.
Menneneena

https://m.edsoo.ru/7f41837¢c
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3nauenue Ilepuonnueckoro 3akoHa
u [lepronnueckoit cucTemsl

bubmuoreka [JOK

91
XUMHUYECKHUX DJIEMEHTOB I https://m.edsoo.ru/7f41837c
Pa3BUTHS HAYKU U MPAKTUKH
92 DNeKTPOOTPULIATETLHOCTh bubnmoreka [JOK
XUMHYECKUX IJIEMEHTOB https://m.edsoo0.ru/7f41837c
KoBanentnas nossipHas u bubnnoreka [HOK
93
HEMOJIAPHAS XUMUYECKas CBSI3b https://m.edso00.ru/7f41837c
94 HonHas u MeTamnueckast bu6mmorexa [IOK
XUMHUYECKUE CBS3U https://m.edsoo.ru/7f41837c
KonTponbnas padora Ne 5 o teme
95 "Crpoenne aToma. XuMUIeCKast bubmorexa LHOK
P | ' https://m.edsoo.ru/7f41837¢c
CBSI3b
AHanu3 KOHTPOJIbHOM pabOTHI.
96 DNEKTPOHHBIC U CTPYKTYPHBIC bubmmorexa [JOK
P PYKTYP https://m.edsoo0.ru/7f41837c
(hopMyIIbI BEIIECTB
THUIBI KPUCTAIIINYECKUX PELIETOK
97 U UX XapaKTEPUCTHUKHU. bubnuoreka [IOK
Kpucrannuueckue u amopgHsbie https://m.edsoo0.ru/7f41837c
BEIIECTBA
bu6nmoreka [IOK
98 C
TCHCHD ofHcerLt https://m.edsoo0.ru/7f41837c
OKuCIUTENN U BOCCTAHOBUTENH.
99 OKuCIUTENBHO- bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKITUN
100 CocraBneHue ypaBHEHUIN bubnuorexa [JOK

OKHCIIUTCIBHO-

https://m.edsoo.ru/7f41837¢c
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BOCCTAaHOBUTEJIbHBIX PEAKIIUH,
METO/I JIEKTPOHHOTO OaslaHca

bubmuorexa [JOK
101 Hrorosas kKoHTpoOJIbHAsE paboTa 1 https://m.edsoo.ru/7f41837¢
. bubnmoreka [JOK
102 Hroroseiit ypok . https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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9 KVIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuuyeckue p
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
CrpoeHue aTOMOB 1 bubmmorexa [IOK
p https://m.edso0.ru/741837¢
TTocaenoBaTenbHOCTE 3aMIOIHEHUS
DJIEKTPOHHBIX OPOUTAIEH aTOMOB 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41837¢
MaJIbIX TIEPHOJIOB
CrelneHn OKUCIEHNUS U BAJIEHTHOCTD 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
Buaper xumMuueckou cBI3U 1 bubmmorexa [IOK
A https://m.edsoo.ru/7f41837c
OOMEeHHBIN U IOHOPHO-
AKLENTOPHBIM MEXaHU3M
00pa3oBaHUs KOBAJIEHTHOU CBSI3HU 1 Eubmorexa ITOK
p ’ https://m.edso00.ru/7f41837c
MexMoneKyIspHbIe
B3aUMOJICUCTBUS
THUIbI KPUCTAIIIMYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHUS 1 Bubmorexa ITOK
P .. https://m.edsoo.ru/7f41837c
KPUCTAJUTMYECKUX PEIIETOK
3aBUCUMOCTD CBOIICTB BEIIECTBA OT
THUIA KPUCTAJUINYECKON PEIIETKU U 1 bubnnorexa [IOK
P " P https://m.edsoo.ru/7f41837c
BHIa XUMHUYECKON CBSI3U
Knaccugukanus XumMuaeckux 1 bubnnorexka [JOK

peaxunﬁ 10 PAa3JIMYHBIM IIPpHU3HAKaAM

https://m.edsoo.ru/7f41837¢c
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DHepreTuKka XUMUYECKUX PEAKIIUMN.

9 TennoBoi 3 PexT XuMUIeCKoM bubmmorexa [JOK
https://m.edso0.ru/7f41837c
peakuuu

10 [ToHsiTHE O CKOPOCTH XUMUUYECKOMN bubnnoreka [HOK
peakiuu. 3aKoH JEeHCTBYIOIIUX MACC https://m.edsoo0.ru/7f41837c

1 DHeprus aktuBauuu. [lonstue o bubnunoreka HOK
kataynmze. DepmenTsl. UTHrHOUTOPBI. https://m.edso0o.ru/7f41837c

12 @DaKTOpBI, BIUAIOLINAE HA CKOPOCTh bubnuorexa [JOK
XUMHUYECKON peakiuu https://m.edsoo0.ru/7f41837c

13 IlonsiTEe 0 XUMHYECKOM bubmuorexa [JOK
paBHOBecuu, npuHuui Jle [larense https://m.edsoo0.ru/7f41837c
@DaxTOpHI, BIUSIOLINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.

14 [IporHo3upoBanue BO3MOKHOCTH bubnuoreka [IOK
MPOTEKAHUS XUMUYECKHX https://m.edso00.ru/7f41837c
MPEBPALICHUH B Pa3JIMYHBIX
YCIOBHSIX
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE

15 eaKui. BaxxHbIe OKUCIINTEIIN U bubmmorexa [IOK
P ' https://m.edsoo0.ru/7f41837c
BOCCTAaHOBHUTEJIH.

ITpakTrueckas padora Ne 1.

16 Pemenue skcnepuMeHTaNbHBIX bubnmnoreka [JOK
3a1a4 o TeMe « OKUCIUTENbHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIHHBIE PEAKITU
Kontponsnas padora Ne 1 o teme

bu6mmorexa [IOK
17 «OCHOBHBIE 3aKOHOMEPHOCTHU

MMPOTCKAHUSA XUMHUYCCKUX peaxunﬁ»

https://m.edsoo.ru/7f41837¢c
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AHanu3 KOHTPOJIBHON pabOTHI.
PactBopenue kak ¢pusmko-

bubmuoreka [JOK

18
XUMHYECKUM Mpoliecc. https://m.edsoo0.ru/7f41837c
DNEKTPOIUTHI U HEIJEKTPOIUTHI
Teopus 31EKTPOIIUTUYECKON
19 nucconnanuu. MonHnoe bubmuorexa [JOK
Npou3Be/IcHUE BOAbl. BomopoaHbiit https://m.edsoo.ru/7f41837c
MoKasaresb
20 DNEeKTPONIUTHYECKAs TUCCOLUALIMS bubnnoreka [JOK
KHCJIOT, OCHOBAaHUM M COJIei https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
21 Peakiiuu nonHoro ooMeHa
H https://m.edsoo0.ru/7f41837c
CBOMCTBA KHCJIOT, OCHOBAHUH 1
22 COJIeH B CBETE MPEJCTaBICHUN 00 bubmmorexa LIOK
P IIU https://m.edsoo0.ru/7f41837c
ANEKTPOIUTUICCKOM TUCCOITUAITIU
ITpakTrueckas padora Ne 2.
23 Pemrenue skcnepuMeHTaNbHBIX bubnmnoreka [JOK
3a/1a4 10 TeMe «DJIEKTPOTUTHIECKas https://m.edsoo.ru/7f41837c
JTUCCOTIHAITUS
24 I'mpponus coinei. MoHHBIE bubnnoreka [JOK
YPaBHEHUS TUAPOJINA3A COJIEH https://m.edsoo.ru/7f41837c
[IpakTuueckas padora Ne 3.
25 Pemenue skcriepuMeHTATEHBIX bubmorexa HOK
P . https://m.edso0.ru/7f41837¢
3anad 1o reme «l uaponus comnei»
KonTponbnas padora Ne 2 o teme
" bubmuorexa [IOK
26 DNEKTPOTUTHYECKAST TUCCOITUAITHS.

XUMHYecKue peakliuy B pacTBopax"

https://m.edsoo.ru/7f41837¢c
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AHanu3 KOHTPOJIBHON pabOTHI.

27 OO1as xapakKTepuCcTHKa bubmorexa [IOK
H P p https://m.edsoo.ru/7f41837¢c
HEMETAJIJIOB
28 OO01mas XxapaKTeprCcTUKa TaJIOTCHOB. bubnnoreka [HOK
XHUMHYECKHE CBOMCTBA TAJIOTCHOB. https://m.edsoo.ru/7f41837¢c
29 Xgop. XnopoBogopoa. CosnsaHas bubnunoreka HOK
KHCJI0Ta https://m.edsoo.ru/7f41837¢
[IpakTuueckas padora Ne 4 o Teme
30 "[Tony4eHn€e COITHON KUCIIOTEI bubmorexa HOK
y N . ’ https://m.edsoo.ru/7f41837c
U3y4eHue e€ CBOWCTB
Baxwueiime coeMHEHU XJI0pa U
31 WX HaAXOXCHUE B IPUPOJIE. bubnuorexa [JOK
[ToHsiTHE O KUCIOPOACOAEPIKALTUX https://m.edsoo.ru/7f41837c
KHCJIOTaX XJIopa U UX COJISIX
Brruncnenus mo ypaBHEHUSM
32 XUMHAYECKHUX PEAKIU, €CIIU OJIUH UX bubmiorexa LOK
DEAKHHH, g https://m.edso0.ru/7f41837c
peareHTOB J1aH B U30BITKE
33 OO1as xapakTeprCcTHUKa SJIEMEHTOB bubnunoreka [JOK
VIA-rpynnsl https://m.edsoo0.ru/7f41837c
CTpoeHue U CBOICTBA IIPOCTOrO
34 BE peCTBa cepnl. AJIoT pOHHBIe bubmorexa HOK
H Pl P https://m.edso00.ru/7f41837¢c
Moau(UKAIIH cepbl
CepoBoa0pO, CTPOEHHE,
35 @Hl;)nqecmljei XI/III:\)/II/I‘ICCKI/IC bubnmorexa LIOK
. https://m.edso0.ru/7f41837¢
CBOMCTBa
36 Oxcusl cepbl bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
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Kucnorsl cepbl 1 ux cou.

bubmuoreka [JOK

37
[Tony4yeHnue KuciaoT https://m.edsoo0.ru/7f41837c
Haxoxnenue cepbl 1 €€ coeqMHEHU I
38 B IIpUpoOJie. XUMHUUYECKOE bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl https://m.edsoo0.ru/7f41837c
COCTUHEHUSIMH CEPBI
39 OO6m1ast XxapaKTepruCTHKA JIEMEHTOB bubnunoreka [HOK
VA - rpynisl https://m.edsoo0.ru/7f41837c
A30T, pacipocTpaHeHue B IpUpo/Ie,
40 (1)1/131/11112(:1(1/11; u Xl:I)/IMI/I‘IeCKI/Ie . bubmorexa LHOK
. https://m.edsoo0.ru/7f41837c
CBOICTBa
AmMHEaK, ero Gu3nvecKue u
41 XxumMuyeckue cporctea. Conu bubamorexa LOK
' https://m.edsoo.ru/7f41837c
aMMOHHUS
[IpakTuueckas pad6ora Ne 5 o teme
42 "l[Tonyuenue aMMHuaka, M3y4eHUe bubmmorexa [JOK
- ., 1Y https://m.edsoo.ru/7f41837¢c
€ro CBOMWCTB
bu6nmoreka [JOK
43 O L LIV, Vv
KCHJIB! a30Ta ( ) https://m.edso0.ru/7f41837c
44 Kucnorte! a30Ta ¥ UX COMNM. bu6nmoreka [JOK
[Tony4yeHnue KuciaoT https://m.edsoo.ru/7f41837c
Hurtpatel u HUTpUTBEL. XMMHYECKOE
45 3arpsi3HEHUE OKPYXKAIOLLIEH Cpebl bubmmorexa [JOK
P Py HeH cpe https://m.edso0.ru/7f41837c
COCTMHEHUSIMH a30Ta
46 docdop, amnoTponHbIe bubnnorexka [JOK
moauduxarmu Gochopa https://m.edsoo.ru/7f41837c
47 Oxcunst hocdopa (11, V) u bubnmnorexa [JOK

dhochopnas kucmora

https://m.edsoo.ru/7f41837¢c
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ITonsiTHE 0 MUHEPAIBHBIX
y100peHUsIX. 3arpsi3HeHue

bubmuoreka [JOK

48
MPUPOIAHBIX BOJIOEMOB https://m.edsoo.ru/7f41837c
COCIMHEHHUAMU a30Ta U docdopa
49 VYrnepona, ero aJuioTpOIHbIE bubnmoreka [JOK
Moau(HUKAIIIY U CBOHCTBA https://m.edsoo.ru/7f41837c
Oxkcupl yraeponaa, ux pusnyeckue
U XUMHYECKHE CBOMCTBA.
50 DKOJIOTHYECKUE IPOOIEMBI bubnnorexa [IOK
p ’ https://m.edsoo0.ru/7f41837c
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
[IpakTuueckue padotsl Ne 6 o Teme
51 "TTonyuenue okcuaa yriaepoaa (1V) bubmmorexa [JOK
Y Uy "p https://m.edsoo.ru/7f41837¢c
Y U3YYCHHUE €T0 CBOWCTB
bubmuorexa [JOK
52 VYronsHa cJjiota u eé co
FOMBHAT KHCIOTE 1 m https://m.edsoo.ru/7f41837c
[TepBoHayanbHbIE MOHATHUS 00
53 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P m https://m.edsoo.ru/7f41837c
COCTMHEHUSX yTIIepoaa
IIpupoaHble HCTOYHUKH
54 rIJ)Iellzoﬂo 0JIOB U UX POJIb B OBITY U bubmmorexa LOK
y AOPOA p Y https://m.edsoo.ru/7f41837c
MIPOMBIIIJICHHOCTH
ITonsaTHE 0 OMOIOrMYECKU BaKHBIX
55 OpraHUYECKUX BEIECTBAX - KHUpaAX bubmmorexa LOK
p B pax, https://m.eds00.ru/7f41837c
Oenkax M yriieBoaax
56 Kpemuuii, ero pusnueckue u bubnuorexa [IOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/7f41837¢c
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Oxkcua kpemuus (1V), kpemuueBas

bubmuoreka [JOK

57
KHCJI0Ta, CHITMKATHI https://m.edso0.ru/7f41837¢
bubmuorexa [JOK
58 Bop. bopnas kuciaora
p- P https://m.edsoo.ru/7f41837c
[TpakTuyeckas pabora Ne7.
59 Pemenue skcriepuMeHTAIbHBIX bubmumoreka [IOK
3a7a4 1o TeMe «BakHaelmue https://m.edsoo.ru/7f41837c
HEMETaJUIbl U UX COCTUHEHUS
Brruucnenust maccel (00bEMa; H.Y.)
MPOJIyKTa PeaKu 10 JaHHON Macce
60 ((?GL'G?IM ) I/I;)CXOIIHOFO BeIECTBA bubmorexa LHOK
y R ’ https://m.edso00.ru/7f41837c
COJIEPIKaIIeTO OMPEICIEHHYIO
MacCOBYIO JIOJIIO IPUMECEei
KonTponbnas padora Ne 3 o reme
61 «BaxHeiye HeMeTaIbl U UX bubmorexa HOK
https://m.edso0.ru/7f41837c
COCTMHCHUS.
AHanu3 KOHTPOJIbHOM pabOTHI.
OO0mas xapakTepucTUKa
62 XH;[III/IquKfIX BJI:MGHTOB - METaJJIOB bubmorexa HOK
https://m.edso00.ru/7f41837c
Ha OCHOBaHUH UX IMOJI0KECHHS B
[ICXD JI.1. MenaeneeBa
63 MeTtasuibl TJIaBHBIX M TOOOYHBIX bubmuorexa [JOK
MOATPYII https://m.edsoo0.ru/7f41837c
Merammueckas CBs3b U
MeTaJTU4ecKasi KpUCTaNInYecKas
" bubnmoreka [JOK
64 peméTka. 3aBUCUMOCTh (PU3UUECKUX

CBOMCTB METAJJIOB OT CTPOEHUS
KpPHUCTAJIOB

https://m.edsoo.ru/7f41837¢c
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65 du3nYecKre U XUMUYECKUe bubmuoreka [JOK
CBOICTBa METAJJIOB https://m.edsoo.ru/7f41837c
OO6mmue crnocoObl MOTyYeHUS bubnunoreka [HOK
66
MeTaJuioB, MeTautyprusi. CriiaBbl https://m.edso0o.ru/7f41837c
DJICKTPOJIN3 PACIIIAaBOB M PACTBOPOB
67 COJIEH KaK OJIMH U3 CII0CO00B Bubmaorexa ITOK
a https://m.eds00.ru/741837¢
MOJTyYEHHUST METAJIJIOB
Beruunciienus mo ypaBHEHUSIM
68 3JIEKTPOJIN3A PACILIABOB U bubnmorexa LOK
p p https://m.edsoo.ru/7f41837c
PacTBOPOB BEILECTB
69 [ToHsATHE O KOPPO3UU METAILIOB bubnmorexa LOK
PP https://m.edsoo.ru/7f41837c
Brruncnenus cocraBa cMecen ¢
70 HUCIIOJIb30BAHUEM PEIIEHUS CUCTEM bubnmorexa LOK
B p https://m.edsoo.ru/7f41837c
ypaBHCHHI
IIenounbie MeTamabl. Haxoxaenue
71 B pupoae. CBoONMCTBA MIETIOYHBIX bubmorexa [IOK
pHpoze. B https://m.edso0.ru/7f41837c
METAJUIOB
bu6nmoreka [JOK
72
[HenounosemenbHeIe MeTalL b https://m.edsoo.ru/7f41837c
Baxxneiiime coeIMHEHNS
73 €JIOUHO3EMENIBHBIX METALIOB. VX bubnnorexa [IOK
B . ’ https://m.edso00.ru/7f41837c
CBOWCTBA U IPUMECHCHUE
74 JKécTkoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS https://m.edsoo.ru/7f41837c
ITpaxtrueckas padora Ne 8 mo teme
" P . P ) bubnuorexa [JOK
75 JKECTKOCTEL BOABI U METOIBI €6

yCTpaHEeHUs"

https://m.edsoo.ru/7f41837¢c
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bubmuoreka [JOK

76 AmioMHi https://m.eds00.ru/7f41837¢
77 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUIPOKCH/IA ATTFOMUHUS https://m.edsoo.ru/7f41837c
78 OO01mmas xapakTepucTUKa METaNIOB bubnunoreka HOK
OOOYHBIX MOATPYIII https://m.edsoo.ru/7f41837c
79 [TepBoHavasibHBIE MPEACTABICHUS O bubnnoreka [HOK
KOMIUIEKCHBIX COEIUHEHUIX https://m.edsoo.ru/7f41837c
Mens u cepebpo. [IpencraBnenus 06
80 aMl\fI/Ia‘IHLII;)( Kf))MHHSKCHaX cepebpa u bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
Meau
bu6mmoreka [IOK
81 Huex https://m.edsoo.ru/7f41837c
82 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
TUJPOKCUJIA IIMHKA https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
83 Keseso https://m.edsoo.ru/7f41837c
84 Okcupl, THIPOKCUIBI U COJTH bubnuoteka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/7f41837c
ITpakTrueckas padora Ne 9.
85 Pemenue skciepuMeHTAIbHBIX bubnmnoreka [JOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/7f41837c
METAJITBI U UX COCTUHCHUSD)
KontponsHas padora Ne 4 o teme
86 «Baxuneimme MeTauibl 1 UX bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
COCIUHCHHU S
87 AHanu3 KOHTPOJIBHON pabOTHI. bubnnorexka [JOK

bezomacHoe ncnoabp30BaHue

https://m.edsoo.ru/7f41837¢c
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BEILIECTB U XUMUYECKUX PEAKIIUN B
obITy. [IpuHIMTBI «3€aEHOM
XUMHUI». XUMHS U 310pOBbE

XUMHYECKOE 3arpsA3HEHNE
OKpy»Karo1en cpensl. [lonsarue o

bubmuoreka [JOK

88 MpeEIbHO JOIYCTUMOMN https://m.edsoo.ru/7f41837c
koHneHtpanuu Bemects (I1/1K)
DKosornyeckue mpoodIeMsl,
CBSI3aHHBIC C COCTMHCHUSIMH

89 yIIIeposaa, a3oTa, Cephl, TSHKETBIX bubmorexa LHOK

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

MeTayioB. POk XUMUU B pelieHUH
AKOJIOTUYECKUX TTPOOIeM
[Tepuonnueckuii 3aKOH U

90 IIepnonnueckas cucrema bubnuoreka [IOK
XHMHUYECKHUX 3JIEMEHTOB B CBETE https://m.edsoo.ru/7f41837¢
TEOPHUH CTPOEHHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHUHU

o1 CBOMCTB XMMHUYECKHX DJIEMEHTOB H bubmuorexa [JOK
HX COCAUHEHMI B IEpUOaax 1 https://m.edsoo.ru/7f41837c
rpymnmnax
Crpoenue BeniecTBa B TBEPAOM,

92 KHUJKOM U Ta3000pa3HOM bubnmnoreka [JOK
COCTOSIHUM. BUABI XMMHUYECKOM https://m.edso0.ru/7f41837¢
CBSI3H
KonTpomnbHas pabota Ne5 mo Teme
"[leproanueckuii 3aK0H U

bubmuoreka [JOK
93 [Teproanyueckas cucrema

XUMHUYECKUX djieMeHToB /I, U.
Meunneneesa "

https://m.edsoo.ru/7f41837¢c
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Krnaccudukanus XuMHIecKux

bubmuoreka [JOK

o4 peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo0.ru/7f41837c
[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX

95 IIPEBPALIEHUN B pa3IU4HbIX bubmumoreka [IOK
YCIIOBUSIX HA OCHOBE IIPEACTABICHHI https://m.edsoo0.ru/7f41837c
XUMHYECKON KHHETUKU U
TEPMOIUHAMUKHU.

96 XUMHUYECKUE PEAKIIUU B PACTBOPAX. bubnnoreka [JOK
I'maponus coneit https://m.edsoo.ru/7f41837c
CBoOMCTBa KHCIOT, OCHOBAaHUH B

97 COJICH B CBETE MpEJCTaBICHUN 00 ng;;;f;;gﬁﬁ £41837c
AICKTPOJIUTAYECKON JUCCOLHAIITT

98 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexa [HOK
peakuuu. DIEKTPOIU3. https://m.edso0o.ru/7f41837c
[TpakTuueckas padora Ne 10.

99 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a7a4 1o TeMe « XUMMHUYECKHe https://m.edsoo.ru/7f41837c
peaKIm»

[TpakTuueckas padora Ne 11.

100 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3ajJa4 o teMe «MeTajiibl, https://m.edsoo.ru/7f41837c
HEMETAJUIbl U UX COCTUHEHUSD)

bu6mmorexa [IOK
101 Hrorosas kouTpostkHas pabora https://m.edso00.ru/7f41837c
102 Hroroselii ypok bubnmorexa LIOK

https://m.edsoo.ru/7f41837¢c
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OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 8 kimace/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A. A. u npyrue;
nox penakieit Jlyauna B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemienue»

» Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemenue»

* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienre»

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3narenbcTBO «lIpocBemieHne»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3aoB A. A. u apyrue;
noa peaakuuei Jlynuna B.B., AkunonepHoe o61ectBo «3narenscTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
1) http://www.int-edu.ru
2) http://www.prosv.ru

3) http://www.edu.ru



MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

1) POIII - https://resh.edu.ru/

2) Interneturok.ruhttps://interneturok.ru/

3) Yuu.py https://uchi.ru/

4) doxkchopa.py https://foxford.ru/

5) B 3uanwus.py https://vznaniya.ru/



