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ropoa Top:kok 2025-2026 y4eOHbIii roa

IlosicHuTeIbHAA 3aIIUCKA

AnantupoBaHHas paboyasi mporpaMmma o yueonomy npeametry «XUMUS»
npeaHazHaueHa s yyaniuxcs ¢ OB3 8-9-x kiaccoB pazpaboTtaHa B COOTBETCTBUU
¢ ®enepanbHBIM rOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM cTaHiapToM, [IpumMepHoit
OCHOBHOM 00pa3oBaTesibHOM IporpamMmoit u padboueit nporpammoii K naun Y MK
O. C. l'abpuensna Xumusi. 7—9 kiaccel: yueOHo-MeToaudeckoe nocooue / O. C.
INabpuensa. — M. : Jlpoda, 2017.

AnantupoBaHHas pabodas mporpamma (nanee APII) — aTo obpazoBarenbHast
nporpamma, aJlanTUpOBaHHas JJisi 00y4eHHUs JIUI ¢ YYETOM OCOOCHHOCTEHN HX
NCUXO0(U3UYECKOTO Pa3BUTHSI, MHANBUAYATHHBIX BO3MOXXHOCTEH U PU
HEO0OX0IMMOCTH 00€CTIeunBaOIIasi KOPPEKIMIO HApYLIEHUH pa3BUTHA U
COLIMAJIBHYIO aJIallTallii0 YKa3aHHBIX JIULI.

Pabouas nporpamma mpeacTaBisieT co00# IETOCTHBIM TIOKYMEHT, BKIFOYAIOIIHAN
CICAYIOIIUE pa3/eybl:

- IOSICHUTEJIbHYIO 3aIIMCKY, B KOTOPOIl KOHKPETU3UPYIOTCS 00IIME 1IeNIn O0IIETo
00pa30BaHUsl C YUETOM ClieHU(PUKN yueOHOTO IPeIMETa; OOILYI0 XapaKTEPUCTUKY
y4eOHOro MpeIMETa; ONUCAHNE MECTA yUeOHOTro NPEAMETa B yUeOHOM IUIAHE;

- IJITAHUPYEMBIE PE3YJIbTAThl OCBOCHHS YUYEOHOIO NMPEAMETA;

- coJiepKaHre YIECOHOTO IIpeaMETa;

- TEMAaTHYCCKOC IIJIAHUPOBAHUEC C OIMPCACICHUEM OCHOBHBLIX BUI0OB y‘lC6HOI>i
ACATCIIbHOCTH YUaIllIUXCA,

- IPUJIOKEHUS: ONTMCAHUE MAaTEPUAIBHO-TEXHUYECKOTO 00eCIeYeHUs
00pa30BaTENbHOrO MPOIIECCa; CUCTEMA KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPHUATIOB;
CUCTEMA OLICHUBAHUS.



[IpakTuka noka3pIBaeT, YTO 00yueHuUe JAeTell C OTKIOHEHUSIMHU B Pa3BUTUU
COBMECTHO C HOPMAaJIbHO Pa3BUBAIOIIMMHUCS CBEPCTHUKAMHU J1a€T XOpOIIni 3¢ deKT
B OTHOILUEHWH JIUYHOCTHOT'O PAa3BUTHA U COLMAIM3ALMU U TOW, U APYyTron
KaTE€rOpUH yYAIIUXCS, @ TAKKE COOTBETCTBYET HOPMaM MEKyHapOJHOr0 Mpasa v
POCCUICKOTO 3aKOHOIaTENbCTBA. TakuM 00pa3oM, HHTETPUPOBAHHOE 00yUECHHE
JIETEH C OTKJIIOHEHUSIMU B PAa3BUTHH MPU COOTBETCTBYIOIIEM OOECIIEUEHUU CIIETYET
IPU3HATH ONTUMANIbHOU (POPMOI OpraHu3auu yueOHO-BOCIIUTATEILHOTO
npouecca. O0yueHue JeTeil ¢ OTKIIOHEHUSIMU B Pa3BUTHH, HE3aBUCUMO OT (POPMBI
OpraHu3aliy CIIeHATLHOI0 00pa30BaHMS, TOJKHO POBOAUTHCS B CTPOTOM
COOTBETCTBHH C 3aKJIIOUECHUSIMH COOTBETCTBYIOILIETO JIe4eOHO-
npodunakrruaeckoro yupexaenus u/unu [IMIIK o dopme oOyuenus u
PEKOMEHI0BAaHHBIMU 00pa30BaTEIbHBIMU POTrpaMMaMH.

Hannas APII pazpaborana ¢ yuétom (enepalibHbIX rOCy1apCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB 00IIEro 0Opa30BaHuUs [0 YPOBHSIM 00pa30BaHUs U
(unn) denepanbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEbHBIX CTaHIaPTOB
obpazoBanus aereit ¢ OB3 Ha ocHOBaHMHM OCHOBHOM 00111€00pa30BaTeIbHOM

MIPOrpaMMBbl U B COOTBETCTBUU C OCOOBIMH 00pa30BaTEIbHBIMU MTOTPEOHOCTIMU
mur ¢ OB3.

APII pa3zpaboTana ¢ y4eTOM OCHOBHBIX HaIlpaBiI€HUI MOJIEPHU3ALMH OOIIETO
o0pa3oBaHuUs:

* HOpMaJHu3alus yueOHON Harpy3Ku y4alluxcsl; yCTpaHeHHE MEPETpy30K,
NOAPBIBAIOIINX UX

(I)I/IBHLIGCKOG N IICUXHUYCCKOC 3I0POBLC,

®* COOTBCTCTBHC COACPIKAHNA 06p330BaHI/I$I BO3pPAaCTHBIM 3aKOHOMCPHOCTAM
Pa3BUTHA YUAIIUXCA, UX 0COOEHHOCTSIM U BO3MOXHOCTAM,

* TUYHOCTHASI OPUEHTAIIUS COJIepKaHusi 0Opa30BaHMUS;

* IESITEIILHOCTHBIN XapakTep 00pa3oBaHusl, HAMPABICHHOCTh COJEPIKAHUS
obOpazoBaHus Ha GOPMHUPOBAHNE OOIIMX YICOHBIX YMEHHUMN 1 HABBIKOB,
0000IIIEHHBIX CTIOCO00B YUEOHOM,



IT03HABATEILHOW, KOMMYHUKATUBHOM, ITPAKTUYECKON, TBOPUYECKOU JIEATEIILHOCTH,
HA MOJIyYEHHUE YHYalIUMUCS OIbITA 3TON JESITEIbHOCTH;

¢ YCUICHHUC BOCIIUTBIBAOIICTO ITIOTCHIIHAJIA,

® q)OpMI/IpOBaHI/IC KIIFOYECBBIX KOMHCTGHHI/Iﬁ — I'OTOBHOCTH y4allIUXCs UCITI0JIb30BAaTh
YCBOCHHBIC 3HAHHWA, YMCHUS U CIIOCOOBI ACATCIIBPHOCTHU B peaHBHOfI ZKHU3HHU OJIA
PEUICHUSA ITPAKTHUYCCKUX 3a1a4

KonnentyansHoit ocHoBo#1 APII siBisitoTCst Mien MHTErpauuu yueOHbIX
IPEeIMETOB; MPEEMCTBEHHOCTH HA4YaJIbHOTO U OCHOBHOTO 00IIIero 00pa3oBaHus;
ryMaHu3anuu o0pa3oBaHus; COOTBETCTBHSI COACPKAHMs 00Opa30BaHUs BO3PACTHBIM
3aKOHOMEPHOCTSIM Pa3BUTHUS YUAIUXCS; TMYHOCTHON OPUEHTALMU COJIEPKaHUS
00pa3oBaHHUsl; IESITEILHOCTHOTO XapakTepa 00pa30BaHMs U HANPABIEHHOCTH
cojiep>kanus Ha (OPMUPOBaHKE OOITUX YUEOHBIX YMEHUM, 0000IIEHHBIX CIIOCOO0B
y4eOHOM, MO3HABATEIILHOM, MPAKTUYECKOM, TBOPUYECKOU JIESITEIHHOCTH;
(dbopMHUpOBaHUSA Y YUAIIMXCS TOTOBHOCTHU MCIIOJIb30BAaTh YCBOCHHbBIE 3HAHMS,
YMEHUS U CIIOCOOBI IEATETLHOCTH B PEaIbHOM KU3HU IS pEIICHUS TPAKTUYECKUX
3a/1a4 (KIH0YEBbIX KOMIIETCHIINM ). DTH UJIeU SIBUJIMCh 0a30BBIMU TIPU
ONPEJEICHUH CTPYKTYPBI, LIEJIEH U 3a/1a4 IPeIaracMoro Kypcea.

Ananrarus 001eo0pa3oBaTeIbHON IPOrpaMMbl OCYIIECTBISETCS ¢ YIETOM
PEKOMEHIAINI TICUXO0JIOTO-MENKO-TIEIarOTHYECKONH KOMUCCHUHN 1 BKITFOYAET
CJIEYOIINE HATIPABICHUS ACITEIbHOCTH: aHAINA3 U TTOI00p COMEPIKaHUS;
WU3MEHEHHUE CTPYKTYPBI U BPEMEHHBIX PaMOK; HCIIOIh30BaHUE Pa3HbIX (hopM,
METOJIOB M TPUEMOB OpraHU3aIluu YUYeOHOH NeITeTbHOCTH.

Conepxxanue APII Bkitouaet B ce0si coepKaTeIbHOE HAITOJIHEHHE
00pa30BaTeNbHOr0, KOPPEKLIMOHHOTO ¥ BOCIIUTATEILHOTO KOMIIOHEHTOB.

N3yuyeHue nporpaMmMHOro MaTepuaina J0JHKHO 00ECIIEUUTh HE TOJIBKO YCBOEHHUE
ONpEeJEICHHBIX IPEIMETHBIX 3HAHUH, YMEHHI U HaBBIKOB, HO U (JOPMHUPOBAHUE Y
yYaIMXCsl IPUEMOB YMCTBEHHOU JAEATENBHOCTH, HEOOXOAUMBIX JJI1 KOPPEKLUU
HEJO0CTAaTKOB Pa3BUTHUS JAETEH, UCTIBITHIBAIOLIUX TPYAHOCTHU B MIpoliecce 00yUYEHUSI.



B cBs3u ¢ aTuM pabodasi mporpaMMa HarpapjieHa Ha PeaTn3aiiio OCHOBHBIX
eneu:

* oOecrieueHne yCIOBHM 1S peanu3aiuu npas odyyaromuxcs ¢ OB3 Ha
noJiyueHue OecraaTHOro oopa3oBaHus;

* OpraHu3aIs KaueCTBEHHON KOPPEKIIMOHHO-PEaOMIINTAIIMOHHON pabOThI C
YYAIUMHUCS C Pa3TUIHBIMUA (pOpMaMU OTKIIOHCHHWI B Pa3BUTUU; COXPAaHEHUE U
yKperuieHue 310poBbs o0yuatonuxcs ¢ OB3 Ha 0CHOBE COBEpPIIICHCTBOBAHUS
00pa3oBaTeIbHOTO NPOLECCa;

* CO3/IaHKE OJIATOMPUSITHOTO MCUXOJIOTO-TIEarOrMYeCKOro Kiumara s
peanu3anvy HHIUBUTYIbHBIX CIOCOOHOCTEN oOy4atontuxcs ¢ OB3;

° q)OpMI/IpOBaHI/IC HEJIOCTHOI'O IIPCACTABJIICHUA O MUPC, OCHOBAHHOI'O Ha
HpI/IO6pCT€HHLIX SHAHUAX, YMCHUAX, HABbIKAX 1 crocobax ACATCIIBHOCTH,

* IpuoOpeTeHne ONbITa Pa3HOOOPA3HOM AESATENIBHOCTH (MHAUMBUAYAJIBHON U
KOJUUICKTUBHOM),

OIIbITA ITIO3HAHWA U CAaMOIIO3HAaHH A,

* MOITOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BEIOOPA MHINBUIYATHHON
o0pa3oBaTenbHON WK MPOPECCUOHAIBHON TPACKTOPHUHU.

Hapsiny ¢ 001eo0pa3oBaTeIbHBIMU CTABSTCS CIEAYIOLINE OCHOBHBIE 3aJa4u:

* BecTU yu€T ocoOeHHOCTel peOEHKA, MHANBUAYAIbHBIN Me1arorHuecKuii MoaAXo/,
IPOSBIISIFOLINIICS B 0CO00M OpraHu3aluy KOPPEKIIUMOHHO-NIEAArOrM4eCKOro
nporuecca, B IPUMEHEHUH CIIEHUaIbHbIX METOA0B U CPEACTB OOyUEHHS,
KOMITEHCAlIUM U KOPPEKLMU HAapYyLIEHUI pa3BUTHs (MHPOPMALIMOHHO-
METOIMYECKHUX, TEXHUUECKHX);

* pCAIN30BBIBATbKOPPCKINOHHO-TICAAr OTHYCCKHUC IIPOUCCChIIICaroraMu u
neaaroraMmu-



IICUXO0JI0IraMm1 COOTBeTCTBYIOIHefI KBaJ'II/ICI)I/IKaL[I/II/I, HUX IICUXOJIOIN4YCCKOC
COIIPOBOKIACHHUC CIICHUAIIBHBIMHU IICUXOJIOTAMMH,

* IPEJ0CTaBIATh oOyuatomemycs ¢ OB3 MeTuImHCKy10, IICUX0JIOT0-
IIE€IArOrMYECKYI0 U COLMAIIBHYIO ITOMOIIIb;

¢ IIPUBJICKATDH pOI[HTGJ'IGﬁ B KOppeKHI/IOHHO-HG,H&FOFH‘IGCKPIﬁ mponecc.

AnantupoBaHHas oOpa3oBaTebHas IporpaMma HalpaBiieHa Ha:

* IPEOI0JICHUE 3aTPYTHEHUN yJaIuXcsl B y4eOHOM NeITebHOCTH;

¢ OBJIAACHHUC HABBIKAMU aJlallTaAllUN YYAIIUXCA K COINYMY,

* [ICUXOJIOTO-TI€IarOTHYECKOE COMPOBOKICHUE MKOJIbHUKOB, UMEIOIIINX
npoOJieMbl B O0yUYEHUH U TTOBEJICHUH;

* pa3BUTHE TBOPUYECKOrO MOTEHIIMANA yJalIuXcsl (0JJapEHHBIX JIeTel);

¢ Pa3BUTHUC MTOTCHIHUAJA YIAIIIUXCA C OTPAHUYCHHBIMHA BO3MOKHOCTAMU,

* CO3JIaHHE CUCTEMbI KOMIUIEKCHON MOMOUIH JETSIM C OIPaHUYE€HHBIMU
BO3MOXHOCTSIMU 3/JOPOBbSl B OCBOEHUH OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMBI;

* UHAWBUAYAJIN3aIIUIO O6Y‘I€HH§I, Y4UTBIBas COCTOAHUC UX 3010POBbA,
HWHAWBUAYAJIBbHO-TUIIOJIOTHICCKUC OCOOCHHOCTH.

BBuny ncuxonorudyeckux ocooennocteit aereit ¢ 311P, ¢ nenpro ycunenus
MPAKTUYECKON HANPABICHHOCTH O0y4YEeHUS MMPOBOAUTCS KOPPEKIIMOHHAs padoTa,
KOTOpas BKJIIOYAET CIICTYIOUIUE HATIPABJICHHUS.



CoBepILIEeHCTBOBAHKE IBUKEHUN U CEHCOMOTOPHOTO Pa3BUTHUSA: Pa3BUTHE MEIKON
MOTOPHUKH U MAJIBIEB PYK; PA3BUTHE HABBIKOB KAJUTUTPAPUU; Pa3BUTHE
APTUKYJSILUOHHOW MOTOPHUKH.

Koppekius oTaenbHBIX CTOPOH TICUXUYECKOM JESTEIIBHOCTH: KOPPEKITHS —
pa3BUTHE BOCTIPUATHS, PEACTABICHUH, OIIYIIICHHIA,; KOPPEKIIHS — pa3BUTHE
naMsTH; KOPPEKIUS — pa3BUTHE BHUMaHU; OpPMHUPOBaHUE 00OOIICHHBIX
MPE/ICTaBIICHU O CBOMCTBAX MpeaMeToB (IBET, (opMa, BETUUNHA); Pa3BUTHE
POCTPAHCTBEHHBIX MPEACTABICHUI H OPUEHTAIINH; PAa3BUTHE MTPEACTABICHHUM O
BPEMEHU.

Pa3BuTHe pa3ryHBIX BUIOB MBIIUICHUS: Pa3BUTHE HATJISATHO-00Pa3HOTO
MBIIICHUS; Pa3BUTHE CJIOBECHO-JIOTMYECKOTO MBIIICHHS (YMEHUE BUICTh U
yCTaHABIIMBATh JIOTHUECKUE CBS3H MEXKIY NIPEeIMETaMHU, SIBIICHUSIMU U
COOBITHSIMU).

Pa3BuTHE OCHOBHBIX MBICIUTEIBHBIX ONEPALINiA: pA3BUTUE YMEHHS CPAaBHUBATH,
aHAIM3UPOBATh; Pa3BUTHE YMEHUS BBIACIATH CXOJCTBO U Pa3INdKe MOHSATUH;
yMeHue paboTaTh MO CIOBECHOW M MUCbMEHHOM UHCTPYKIUAM, aJTOPUTMY;
YMEHHUE IUIAaHUPOBATH JACSATEIBHOCTb.

Koppexkius HapyiieHuil B pa3BUTUN SMOIIMOHATBHO-TMYHOCTHOU Cephl:
pa3BUTHUE UHUITMATUBHOCTH, CTPEMJICHUS JOBOJAUThH HAYATOE JICJIO JI0 KOHIA;
dbopMHpoBaHKE YMEHUS TIPEOI0JIEBATh TPYAHOCTH; BOCIIUTAHUE
CaMOCTOSATENIbHOCTH MPUHSITHS pelieHus; popMupoBaHUe aIeKBATHOCTH YyBCTB;
dbopMHpoBaHrE YCTOWYMBOM U aJICKBATHON CaMOOIIEHKH; (HOPMUPOBAHUE YMEHUS
aHaJIM3UPOBATh CBOIO JIESITENBHOCTh; BOCIIUTAHUE MTPABUIIBHOTO OTHOILIEHHUS K
KpUTHKE.

Koppekius — pa3BuTue peun: pa3BUTHE OHEMATHUECKOTO BOCTIPUATHS;
KOPPEKIUsl HApYLIEHUH YCTHOW M TUCbMEHHON pPeur; KOPPEKLIKS MOHOJIOTMUYECKOM
peUH; KOPPEKIHS AUATIOTUYECKON PeUr; pa3BUTHUE JICKCUKO-TPAMMATHUYECKUX
CPEACTB SA3BIKA.

Pacumpenue npencrapieHuid 00 OKpy>KarolieM MUpe U 000ralieHle cioBapsl.
Koppekiust uHIuBUAYaIbHBIX TPOOEIIOB B 3HAHUSX.



Koppekimonno-pa3uBatoiias pabora 00ecreurnBaeT Opranu3aluio MeponpUusITHiA,
CIIOCOOCTBYIOIIUX JIMYHOCTHOMY PAa3BUTUIO YUAIINXCS, KOPPEKIIUU HEJJOCTATKOB B
TICUXMYECKOM Pa3BUTHUU U OCBOCHHUIO MU COJIEpKaHUsI 00pa30BaHMUs.

OOyueHue ydammxcs ¢ OrpaHUYE€HHBIMUA BO3MOXKHOCTSIMH 3710POBbsI HOCUT
KOPPEKLMOHHO-00y4Yarolnii 1 BOCIUTHIBAIOIINNA XapakTep. AHOMaIbHOE
COCTOsTHME peOeHKa 3aTpyAHSIET pellleHue 3a7a4 00y4eHus, HO He CHUMAET UX.
[ToaTOoMy, ipu 0TOOPE MPOrPaMMHOTO YY4EOHOTO MaTepuaia yuTeHa
HEOO0XOAMMOCTh (POPMUPOBAHUS TAKUX YEPT XapaKTepa U BCeHl JTUYHOCTH B LIETIOM,
KOTOpbIE TOMOT'YT BBIITYCKHHUKAaM CTaTh MOJE3HBIMH WieHaMu oOmiecTBa. B
npouecce ocBoeHust APII, momyyar nanpHeiniee pa3BuTHE AJIEMEHTAPHbIE
JUYHOCTHBIE, PErYISATUBHBIE, KOMMYHUKAaTUBHbBIEC U IO3HABATEIIbHbIE YUECOHbBIE
NENCTBUA BOCIIUTAHHUKOB, COCTABIISIOIINE MICUXO0JIOTO-NIEAArorndecKyro OCHOBY
NOJIYYEeHHSI 3HAaHUU 110 0011e00pa30BaTEIbHBIM IPEIMETaM, UMEIOIIUM
IPAKTUYECKYIO HAIIPABIEHHOCTh U COOTBETCTBYIOLIMM UX BO3MOXKHOCTSIM, HaBBIKH
10 Pa3IMYHBIM NMPOPUIIM TPYa.

APII, coxpanss 06s13aTeIbHBIII MUHUMYM COJEPKaHUS, OTIIMYACTCS
CBOEOOpa3ueM, IpelyCMaTpUBAIOIIUM KOPPEKLIIMOHHYIO HAIIPABJIEHHOCTD
oOyuenusi. Tembl, KOTOpbIE SABISAIOTCS HAMOOJIEE CIOKHBIMU JUIsl YCBOECHHUS, MOTYT
U3y4aThCsl B 03HAKOMHUTEILHOM MOPAJIKE, T.€. HE SIBJISIOTCA 0053aTeNbHBIMU IS
YCBOEHHUSI yHaIIUMHUCS. PAT TeM, n3ydaeMbIX 03HAKOMHUTEIIBHO HAa HAYaJIbHBIX
sTanax o0y4yeHus MpeAMETY, CTAaHYT 005S3aTebHBIMU JJI U3YUYEHUS B CTAPIINX
kiaccax. Takol moaXo/1 MO3BOJIUT YUUTENAM 00€CEUUTh YCBOCHUE YUAILIUMUCS
10 OKOHYAHUU OCHOBHOM LIKOJIbI 00513aTEIBHOI0 MUHUMYMa COJIEpKaHus
€CTECTBEHHO-HAYYHOT'O (XUMUYECKOT0) 00pa30BaHusl.

JI1st ycuseHust KOppeKIMOHHO-pa3BUBAIOLIEH HAIPaBICHHOCTH Kypca B
IPOrpaMMy IIKUPOKO BKIKOYEHBI CAMOCTOSITENIbHbIE HAOMIOACHUS U PEIMETHO-
IIPAaKTUYECKas IEATEIIbHOCTh YUalllUXCsl, HarJIs HO-WLTIOCTPATUBHBINA MaTeprall, a
Tak)Ke pa3HO0Opa3HbIe 3a/laHus rPapUUIECKOTO XapaKkTepa — ISl KOPPEKIUH
MEJKOW MOTOPUKH NAJIBIEB PYK.

HaubGonee mpuemiaeMbIiMu METOJaMU B TIPAKTUYECKON PabOTE yUUTENS C
yuamumucs, uMmeromumu OB3, SBISIIOTCS 00BACHUTENBHO-UILTIOCTPATUBHBIH,
JMYHOCTHO-OPUEHTUPOBAHHBIN, PENTPOAYKTUBHBINA, YACTUYHO TOUCKOBBIN,



KOMMYHUKATHUBHBIN, HH()OPMAITMOHHO-KOMMYHUKAITMOHHBIN, UTPOBBIX
TEXHOJIOTUI; METOAbI KOHTPOJISI, CAMOKOHTPOJISL U B3AUMOKOHTPOJISL.

OrpoMHy10 BaXXHOCTh B 00pa30BaHUU JUYHOCTH B COBPEMEHHBIN MEPHO/T
pUOOPETAIOT BOMIPOCKHI HEMPEPHIBHOTO 00Pa30BaHUs HA OCHOBE YMEHUS YUUThCA.
Temnepp 3TO HE TPOCTO YCBOSHUE 3HAHUM, @ UMITYJIbC K PA3BUTHIO CIIOCOOHOCTEH U
IIEHHOCTHBIX YCTAHOBOK JIMYHOCTH yuaierocs. CeroiHsi mpoucXoUT U3MECHEHHUE
MOJIEIM 00pa30BaHUsI — OT MOJIEIN 3HAHUH, YMEHUN 1 HaBBIKOB K MOJICIN
pa3BuTHs TMYHOCTH. HeoOXouMocTh HempepbrIBHOTO 00pa3oBaHus 00yCIIOBICHA
IIPOTPECCOM HAYKHU U TEXHUKH, IIUPOKUM TPUMEHEHHEM NHHOBALIMOHHBIX
TEXHOJIOTHH.

IIporpamma npexycMaTpuBaeT IPOYHOE YCBOCHUE MaTEpHUaIIa, Il YErO
3HAYUTEIILHOE MECTO B HEW OTBOJAUTCA IIOBTOPEHHUIO. JIJIsl IOBTOPEHMS B Ha4Yaje u
KOHIIE I'0Zla B KAKJIOM KJIACCE BBIJCISAIOTCS ClEHUANIbHBIC Yachl. Mcnons3yto ux,
YUHTBIBasi KOHKPETHBIE YCIIOBHS NpENoaaBaHus. Temam, n3y4aeMbIM B HECKOJIBKO
ATaIOB, HAa CIEAYIONIEH CTYIIEHU MTPEAECTBYET MIOBTOPEHUE CBEACHHM,
NOJIYYEHHBIX B IpeabIAyIIEM Kiacce (kinaccax). Kaxkaas Tema 3aBepiuaercs
NOBTOPEHUEM MPOiIeHHOT0. JlaHHas cuCcTeMa OBTOPEHUSI 00€CIIEUnBAET
HEO0OXOIMMbIN YPOBEHb NMPOYHBIX 3HAHUN U YMEHHIA.

[Tporpamma paccuutana Ha 68 yacoB (2 yaca B HEJIEIIO).

ConeprxaHue porpaMMbl HaMPaBJIeHO HA OCBOCHUE yYAIIUMUCS 3HAHUHN, YMEHHM
Y HaBBIKOB Ha 0a30BOM YPOBHE.

I[Inanupyemblie pe3yabTaThl 0CBOEHHS Kypca
JIN4YHOCTHBIE Pe3yJIbTATHI

- 3HAaHUE ¥ OHUMAHKE: OCHOBHBIX UCTOPUUYECKUX COOBITUM, CBA3AHHBIX C
Pa3BUTHEM XUMHH; TOCTHKEHUIN B 00JACTH XUMHUH U KYJIBTYPHBIX TPAIUIUI
CBOEH CTpaHbl (B TOM YUCJIE HAYYHBIX); OOLIEMUPOBBIX JOCTUKEHUN B 00J1acTU
XUMUU; OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIIEHUS K IPUPOJIE; OCHOB 3I0POBOTO
o0pa3a »KU3HU U 3I0POBhECOEPETAIONINX TEXHOJIOTUH; TPaBuJl MOBEICHUS B
YpE3BbIYANHBIX CUTYAIIUSIX, CBA3aHHBIX C BO3/IEHCTBUEM PA3IMYHBIX BEIIECTB;
OCHOBHBIX MPaB M 00513aHHOCTEN TpaXKJaHUHA (B TOM YHUCIJIE 00Y4aroImerocs),
CBSI3aHHBIX C JIMYHOCTHBIM, TPO(ECCUOHAIBHBIM U )KU3HEHHBIM
caMOONpeIeICHUEM; COLIMATIbHOM 3HAUMMOCTH U COJIepKaHus mpodeccuii,
CBSI3aHHBIX C XMMUEH;

- YyBCTBO F'OPJOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY U JOCTHKECHUS YUCHBIX;
YBXEHUE U NPUHITHE TOCTHKEHUI XUMUH; JTIOO0Bb U OEPEKHOE OTHOUIEHUE K



IIPUPOJE; YBAXKEHUE U YUET MHEHUHN OKPYKAIOIIUX K JIMYHBIM JOCTUKECHUSAM B
V3y4YEHUN XUMUU;

— MPU3HAHHUE [IECHHOCTU COOCTBEHHOT'O 3/JOPOBbS U 310POBbSI OKPYKAIOIIUX
r0AEH; HEOOXOIMMOCTH CaMOBBIPAXKEHHS, CaMOpea-JIN3ali1, COLIUAIbHOTO
NPU3HAHUS;

- OCO3HAHHUC CTCIICHU T'OTOBHOCTHU K CAMOCTOATCIIbHBIM ITOCTYIIKaM U I[GﬁCTBHSIM,
OTBCTCTBCHHOCTH 3d UX PC3YJIbTATHI,

- POSIBJICHUE IKOJIOTUYECKOTO CO3HAHUS, JOOPOXKEIATEIIbHOCTH, IOBEPUS U
BHUMATEJIBHOCTH K JIOJISIM, TOTOBHOCTH K COTPYJHUYECTBY; NHUIIUATUBBI U
JA10003HATENBHOCTH B M3yUYEHHUH BEILIECTB U MPOLIECCOB; YOEKICHHOCTHU B
HEO0OXOJIMMOCTH Pa3yMHOTO UCIIOIb30BaHUs JJOCTUKEHUM HAYKU U TEXHOJIOTUH;

- YMCHHUC YCTAaHABJIIMBATL CBA3U MCIKAY LCJIbIO U3YUCHUA XUMUU U TCM, OJIA YCTO
9TO HYXHO, CTPOUTH KU3HCHHBIC U HpO(i)eCCI/IOHaJIBHBIG IUIAHBI C YYCTOM
YCIICITHOCTHU U3YYCHUA XUMHUH U COOCTBEHHBIX IIPUOPHUTCTOB.

MeTal'lpeIlMeTHl)Ie PeE3YyIbTATHI

- UCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHHUKOB XUMHUYECKOU I/IH(I)OpMaLII/II/I; MMOJIYUYCHUC
TaKoOU I/IH(i)OpMaHI/II/I, €C aHaJIN3, ITIOAI'OTOBKA Ha OCHOBC 3TOI'O aHAJIM3a
I/IH(l)OpMaHI/IOHHOI‘O MMpOAYKTA U €T0 IIPC3CHTALIHA,

- IPUMCHCHHUC OCHOBHBIX MCTOA0B ITO3HAHUA (Ha6J'IIOI[eHI/I$I, 9KCIICPUMCHTA,
MOACIMPOBAHUA, NBMCPCHHA U T. I[.) AJI1 U3YYCHUS XUMHUYCCKUX O6T>CKTOB;

- MCTIOJIb30BaHNE OCHOBHBIX JIOTHUECKUX OTepaInii (aHalIn3a, CHHTE3a, CPAaBHEHUS,
0000111eHHsI, TOKA3aTeNIbCTBA, CUCTEMATU3alluH, KJIacCU(pUKAIIIKI U JIP.) IPU
U3YYCHUU XUMHYECKUX OOBEKTOB;

- popMyIMPOBAHKUE BHIBOJIOB M YMO3AKIIOUCHUH U3 HAOIIOACHUN U N3yUYCHHBIX
XAMHUYECKUX 3aKOHOMEPHOCTEM;

- IPOTHO3UPOBAHHC CBOMCTB BCIICCTB HA OCHOBC 3HAHHA UX COCTABA U CTPOCHM:, 4
TAKKC YCTAHOBJICHUS aHAJIOTHH,

- (hopmynupoBaHue UeH, TUMOTE3 U MyTEeH MPOBEPKU UX UCTUHHOCTH;

- ompeiesIcHre TIelIel U 3a1a9 YU4eOHOH M UCCISA0BATEILCKOM ISSITEIIBHOCTH 1
IIyTEN UX TOCTHKECHUS;

- pPaCKPLITHUEC ITPUIHUHHO-CICACTBCHHBIX CBsI3EH MCKOY COCTaBOM, CTPOCHHUCM,
CBOP’ICTBaMI/I, IMPUMCHCHUCM, HAXOKJACHHUECM B IIPUPOAC U ITOJTYYCHUCM BaXKHCHMIIINX
XHUMHNYCCKHUX BCHICCTB,

- apryMeHTaIusi COOCTBEHHOM MO3UIIMHU U €€ KOPPEKTHUPOBKA B XOJ€ TUCKYCCHH TI0
MaTtepuaiaM XMMHYECKOTO COAEPKaHUSI.

®opmupoBanue UKT-koMneTreHTHOCTH yYaluuxcst



Co3nanue rpaduyeckux 00bEKTOB.
Y4yeHnK Hay4uTCS:

® CO3JaBaThb JUarpaMMbl pa3IM4YHbIX BUAOB (aJH‘OpI/ITMI/I‘ICCKI/IC, KOHICTITYAJIbHEIC,
KJ'IaCCI/I(bI/IKaIII/IOHHBIe, OpraHMU3allMOHHBIC, POACTBA U ,Z[p) B COOTBCTCTBHUMU C
peuIacMbIMH 3a1a4aMU;

* CO3/1aBaTh CICIHAIN3UPOBAHHBIC KAPTHI U TUATPAMMBI: TeorpadudecKue,
XPOHOJIOTUYECKHUE;

* CO3/1aBaTh rpauyeckre 0ObEKTHI IPOBEACHUEM PYKOM IPOU3BOJIbHBIX JIMHUN C
VCIIOJIb30BaHUEM CIIEIIUATM3UPOBAHHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB U
YCTPOMCTB.

Y4eHUK NOJIyYUT BO3MOKHOCTh HAYUHUTHCS:

* CO371aBaTh MYJIbTHILTUKALMOHHBIC (PUITHMBI;

* CO3/1aBaTh BUPTyaIbHbIE MOJEIH TPEXMEPHBIX OOHEKTOB.
KomMyHuKkanus u conmanbHOE B3aUMOJICHCTBHE.

Y4yeHnK Hay4uTCs:

* BBICTYIIATh C ayAUO0- BUJICO- MOJICPKKOM, BKIIIOYAs BHICTYILUICHUE MTEPET
JUCTAaHIIMOHHOM ayIUTOPHUEH;

* Y4aCTBOBaTh B 00CYKJICHUH (ayIHO- BUJICO- (hOPYM, TEKCTOBBIN (hOopyM) C
VCIIOJIb30BAHMEM BO3MOKHOCTEN MHTEepHeTa;

* HCIIOJIh30BaTh BO3MOYKHOCTH JIEKTPOHHOM MOYTHI JTsl HHPOPMAITMOHHOTO
oOMeHa;

* BECTHU JIMYHBIN JHCBHHK (6HOF) C MCHOJIb30BaHMEM BO3MOXKHOCTEH HHTGpHCTa;

* OCYULIECTBJIATH 00pa30BaTEIbHOE B3aUMOICHCTBHE B MHPOPMAITMOHHOM
IPOCTPAaHCTBE 00PA30BATENBHOTO YUPEKACHUS (TIOTyUYEHUE U BBHITIOTHEHHUE
3aJlaHu, MOyYeHHEe KOMMEHTapUeB, COBEPIICHCTBOBAHNUE CBOCH pabOTHI,
(dbopmupoBanue NopTdoano);

* cO0JII01aTh HOPMBI UHPOPMALTMOHHOM KYJIBTYPbI, ITUKU U TIPABA; C YBAXKEHUEM
OTHOCUTBHCS K YaCTHOM MHGOPMAIMK U UHPOPMALIMOHHBIM MpaBaM JAPYTUX JIOACH.

Yuenuk IMOJIYYHUT BO3MOKHOCTb HAYUHUTBHCA:

* B3aMMOJICHICTBOBATH B COITMATIBHBIX CETSIX, paboTaTh B rpymIe Haj COOOIIEHUEM
(BUKN);

* Y4aCTBOBAThH B q)OPYMaX B COMMAJIbHBIX O6paBOBaT€JII>HBIX CCTIAX,

* B3aMMO/ICIICTBOBATh C NApPTHEPAMU C UCIIOJIB30BAHUEM BO3MOXKHOCTEM
HNHTrepHeTa (MrpoBO€ 1 T€aTpAIbHOE B3aUMOJIEHCTBHE).



[Touck n opranuzanus XxpaHeHus: THPopMauu
Y4yeHnK Hay4uTCS:

* HCTIOJIB30BATh pa3auvHble MPUEMBI MOMcKa nHPopManuu B UHTepHeTe,
IIOUCKOBBIE CEPBUCHI, CTPOUTH 3AIIPOCHI ISl TIOUCKA HHPOPMALIUU U
AHaJIM3UPOBATh PE3YIbTATHI IIOUCKA,

* UCTIOJIH30BaTh MPUEMBI MOKMCKA HH(POPMAIIMH HA IEPCOHAIIBHOM KOMITHIOTEPE, B
WH(OPMAITMOHHON Cpesie YUPEKISHUS U B 00pa30BaTeIbHOM ITPOCTPAHCTBE;

* UCTOJIb30BaTh Pa3IMUHbIC OMOIMOTEUHBIC, B TOM YHCIIE AJIEKTPOHHBIE, KaTaJIOor!
JUISI TIOMCKA HEOOXOJUMBIX KHHT

* KICKaTh MHGOPMAIIHIO B Pa3IMUHbIX 0a3ax JaHHBIX, CO3/1aBaTh U 3aOJHITH Oa3bl
JTAHHBIX, B YaCTHOCTH MCITOJIb30BaTh PA3IUYHBIC ONMPEICTUTEIIH;

* (hopMHupOBaTH COOCTBEHHOE MH(POPMAIIMIOHHOE MMPOCTPAHCTBO: CO37aBaTh
CUCTEMBI MMANOK M pa3MeIlaTh B HUX HY>KHbIE HH()OPMAIIMOHHbIE HCTOYHHKH,
pa3memath nHpopmanuto B IHTepHeTe.

Yyenuk IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:
® CO3daBaThb M 3aIIOJIHATH PA3JIMYHBIC OIIPCACIIUTCIIN,

* HCIIOJIh30BaTh Pa3IUYHbIC MPUEMBI TOKMCKa HHpopMannu B IHTepHETE B X0/1¢
y4eOHOU J1eSITEIHLHOCTH.

Ananu3 uHpopmalum, MaTeMaTiHueckast 00paboTKa JaHHBIX B UCCIIEI0BAaHUU
Y4yeHHK Hay4uTC:

* BBOJIUTDH PE3YIbTaThl U3MEPECHUI U IPYTHE ITUGPOBBIC JTaHHBIC IS UX
00pabOTKH, B TOM YHCJI€ CTATUCTUYECKON, U BU3yaTU3allNH;

Yuenuk IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

* IPOBOJIUTh €CTECTBEHHOHAYYHBIE U COIIMATbHBIC U3MEPEHUS, BBOJIUTh
pe3yabTaThl UBMEPEHUHN U APYTUX MU(POBBIX JaHHBIX U 00padaTHIBaTh UX, B TOM
YHUCJIE CTATUCTUYECKHU U C TIOMOIIBIO BU3yalu3alluu;

¢ AHAJIM3UPOBATHb PC3YJIbTAThBI CBOEH ACATCIIbHOCTH U 3aTPavYrUBACMBIX PECYPCOB.

IIporpamMa pa3BUTHSI CMBICJIOBOI0 YTEHMUS.

PaboTa ¢ TekcTOM: MOMCK HH(POPMALIUK U IOHUMAHUE TPOYUTAHHOTO.

Y4ueHuK HayuuTCs:

* OPUEHTUPOBATHCA B COAEPKAHUM TEKCTA U IOHUMATh €T0 LIEJOCTHBIN CMBICIT:

¢ OIIPpCACIATD I''TAaBHYIO TCMY, 0611_[y}0 OCJIb UJIN HAa3HAYCHUE TCKCTA,



* BBIOMPATh U3 TEKCTA WJIM MPUyMaTh 3ar0JIOBOK, COOTBETCTBYOIIHIA
COJIEpKaHUIO U 00IIEMY CMBICITY TEKCTa;

* (popMyIHpPOBATH TE3UC, BEIPAKAIOIIMI OOIIMI CMBICIT TEKCTA;

* IPEABOCXUILATH COAEPKAHUE TPEAMETHOTO IIJIaHa TEKCTA I10 3ar0JIOBKY U €
OIIOPOM Ha MPEABIAYIINHN OIIBIT;

* 00BSACHSITH OPSIIOK YaCTCH/MHCTPYKINH, COIEPIKAITUXCS B TEKCTE;

* COMOCTABJISITh OCHOBHBIE TEKCTOBBIE U BHETEKCTOBBIE KOMITOHEHTHI:
0OHapy>KMBaTh COOTBETCTBUE MEXY YaCThIO TEKCTa U €ro o0IIel uiaeek,
chopMyIMpOBaHHOMN BOIIPOCOM, OOBSCHSITh HA3HAYCHUE KapThl, PUCYHKA,
MOSICHATH YacTH Tpaduka uiu TaOauIlbl U T. 1.;

* HaAXOJIUTh B TEKCTE TpeOyemyro nHpopmaluio (Mpoderatb TEKCT ria3aMu,
OTIPEEIIATH €r0 OCHOBHBIE AJIEMEHTBI, COTIOCTABIIATH (DOPMBI BBIPAKEHHUS
uH(OpMAITH B 3aIIPOCE M B CAMOM TEKCTE, YCTAaHABIUBATD, SIBIISIOTCS JIM OHU
TOKJIECTBEHHBIMU WJIM CHHOHUMHUYECKUMU, HAXOUTh HEOOXOIUMYIO €TUHHUITY
uH(pOpMaIHU B TEKCTE);

* pemiaTh y4eOHO-TO3HaBATENbHbIE U YUEOHO-TIPAaKTUYECKHE 3a/1au, TpeOyIolue
HIOJIHOTO U KPUTHUYECKOIO TOHUMAHUS TEKCTa:

® OIIPCACIIATh HA3HAYCHUC PA3HBIX BUAOB TCKCTOB,

* CTaBUTbH Iepe]l COOOM 11eJIb UTCHUS], HAITpaByisia BHUMAHKUE Ha MOJIE3HYIO B
JAHHBIA MOMEHT UH(OPMAIIUIO;

* pa3nuyaTh TEMBI U MTOATEMBI CIIEHUAIIBHOIO TEKCTA;
* BBIJICJISITH TJIABHYIO U M30BITOUHYIO HH(OpMAITHIO;
* IPOTHO3UPOBATH MOCIEA0BATEIBLHOCTD U3JIOKEHUS UJICH TEKCTA,;

* COIOCTABJISITh Pa3HbIE TOUYKW 3PCHUS U Pa3Hble HCTOYHUKH MH(OPMAIIUH 110
3aJaHHOM TEME;

¢ BBIIIOJIHATB CMBICJIOBOC CBépTBIBaHI/Ie BbIACJIICHHBIX (baKTOB nu MBICJ'ICI\/'I;

* hopMupoBaTH HAa OCHOBE TEKCTA CHUCTEMY apTyMEHTOB (JIOBOIOB) TSI
000CHOBaHUS ONPEACIEHHON MO3UIINH;

Yuenuk IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

* AHAIM3UPOBATHh U3MEHEHUS CBOETO SMOLIMOHAIBHOTO COCTOSIHUSA B MPOLIECCE
YTEHUS, TIOyUYEHUS U epepabOTKU MOIyYeHHONH HHPOPMAIIUU U €€ OCMBICIICHHUS.

Pabota ¢ TekcToM: nmpeoOpa3oBaHue U UHTEpIIpeTaIs HHHOPMALIIH

Y4eHuK HayuuTCs:



* CTPYKTYPHUPOBATh TEKCT, UCITOIb3YsI HyMEPAIIMIO CTPAHUII, CIIMCKU, CCBUIKH,
OTJIABJICHHS; IPOBOAUTH ITPOBEPKY MPABOIUCAHUS; UCIIOJIB30BaTh B TEKCTE
TaOIUIIbI, H300PAKCHUS;

* IpeoOpa3oBbIBATH TEKCT, UCIIOIb3Ysl HOBbIE POPMBI MPECTABICHUS
uHpopmaiu: GopmyJsl, rpauKy, AMarpaMMebl, TAOIUIBI (B TOM YHCIIE
JUHAMUYECKUE, HIEKTPOHHBIE, B YACTHOCTU B IPAKTUYECKUX 3a]a4ax),
NEPEXOAUTH OT OJIHOTO MPEACTABICHUS IaHHBIX K IPYTOMY;

* HHTEPIPETUPOBATH TEKCT:

* CPaBHUBATh M IMPOTUBOIIOCTABIIATH 3aKIIOYEHHYIO B TEKCTE HH(POPMAITHIO
pa3HOro XapakTepa;

* 00HapyXUBaTh B TEKCTE JIOBOJBI B MOATBEPK/ICHNE BBIBUHYTHIX TE3UCOB;
* IeJIaTh BBIBOJIBI U3 C(HOPMYITMPOBAHHBIX MOCHLIOK;
* YYEHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

¢ BbIABJIATH UMINIMOUTHYTO I/IH(bOpMaLII/IIO TCKCTa Ha OCHOBC COIIOCTaBJICHHS
HIUTIOCTPATUBHOI'O MaTCpHrajia C I/IH(I)OpMaHI/Ief/'I TCKCTA.

OcCHOBBI YUeOHO-HCCJICI0BATEIBLCKON M MPOCKTHOM 1eATeJIbHOCTH
VY4eHuK HayuuTcs:

* IUTAHUPOBATH U BBIMIOJHATH Y4eOHOE UCCIIEOBAHIE U YICOHBIN TIPOCKT,
UCTIONB3Ysl 000PYI0BaHUE, MOJICIIH, METOBI M IPUEMBI, aJICKBAaTHBIC UCCIICTYEMOM
npobieme;

* BRIOMpATh U UCIIOJIb30BAaTh METO/IbI, PEJICBAHTHBIE paccCMaTprUBaeMoi mpodiieme;

* pacro3HaBaTh U CTAaBUTh BOIIPOCHI, OTBETHI HA KOTOPBIC MOTYT OBITH IMOJTyYCHBI
myTEM HayIHOTO HCCIIE0OBAHUsI, OTOMPATh aJIeKBaTHBIC METO bl HCCIICI0BAHU,
(bopMyIIMPOBATh BHITECKAIOIINE U3 UCCIICIOBAHUS BBIBOJIBL;

* HCII0JIb30BaTh TAKHE €CTECTBEHHOHAYYHBIE METObI U MTPUEMBI, KaK HAOIIOACHHE,
MIOCTAHOBKA NPOOJIEMBI, BEIABUKEHUE «XOPOLIEH T'MIIOTE3bI», SKCIEPUMEHT,
MOJIEIMPOBAHUE, NCIIOJIBb30BAHNE MATEMATHUECKUX MOJEIIEH, TEOPETUUECKOE
000CHOBaHUE, YCTAHOBJIEHUE TPAHULl TPUMEHUMOCTH MO/JIEIN/TEOPUH;

* SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh S3bIKOBBIE
CpencTBa, aiekKBaTHBIE 00CYKIaeMOil mpooiieMe;

* OTIIN4aThb (1)aKTBI oT CY)KﬂeHHﬁ, MHEHHUHU U OLOCHOK, KPUTUYICCKU OTHOCHUTBCA K
CYXXICHUSAM, MHCHUAM, OLICHKAM, PCKOHCTPYUPOBATb X OCHOBAHMUA,



* BUJIETh U KOMMEHTUPOBATH CBA3b HAYYHOT'O 3HAHMS U LIEHHOCTHBIX YCTaHOBOK,
MOPAaJIbHBIX CYXKJICHUH ITPU MOJYYEHUH, PACTPOCTPAHEHUU U IPUMEHEHUHN
HAay4YHOI'O 3HAHUA.

Y4eHuK IMOJIYYUT BO3MOKHOCTb HAYYUTBCA:

¢ CaMOCTOATCIIbHO 3aAYMbIBATD, INTAHWUPOBATH U BBIIIOJHATDH y‘{C6HOC
HCCJIICAOBAHUC, yqe6HBIﬁ )41 COHHaHBHLIﬁ ITIPOCKT,;

* UCIIOJIB30BATh JOTaJIKy, O3apCHUC, MHTYUILHIO,

* UCIOJIb30BaTh HEKOTOPBIE METOIBI MTOJIYUCHUS 3HAHUN, XapaKTEPHBIE IS
COLIMAJIbHBIX M HCTOPUYECKUX HAYK: aHKETUPOBAHUE, MOJEIIUPOBAHHE, TTOMCK
UCTOPUYECKUX 00pa3LIoB;

* UCIIOJIH30BaTh HEKOTOPHIC TPUEMBI XY I0KECTBEHHOTO TTO3HAHUS MHUPA:
IIEJIOCTHOE OTOOpaKeHNEe MUpPa, 00Pa3HOCTh, XyA0KECTBEHHBIN BBHIMBICEI,
OpraHUYEeCcKOE eIMHCTBO 00111er0, 0COOCHHOTO (TUMTUYHOTO0) U €IUHUYHOTO,
OpUTHUHATHHOCTB;

* HEJICHAIIPABJICHHO 1 OCO3HAHHO pa3BUBATh CBOM KOMMYHUKATHUBHLIC
CHOCO6HOCTI/I, OCBaMBAaTb HOBLIC A3BIKOBBLIC CPCACTBA,

¢ OCO3HAaBaThb CBOIO OTBCTCTBCHHOCTD 3a IOCTOBCPHOCTD ITIOJTYUYCHHBIX 3HaHHﬁ, 3a
Ka4CCTBO BBIIIOJIHCHHOI'O IIPOCKTA.

IIpeamMeTHbIe pe3yabTaThl
B no3naBatensHO chepe
3HaHue (MOHUMAaHUE):

- XUMUYECKON CUMBOJIMKHU: 3HAKOB XUMUYECKHUX 3JIEMEHTOB, (POPMYJT XUMUYECKUX
BEIIIECTB, YPABHEHUI XUMUUYECKUX PEAKIIHIA;

- BOKHEUIINX XUMUYECKUX MMOHITUI: BEIIECTBO, XUMUYECKHUM 3JIEMEHT, ATOM,
MOJIEKYJ1a, OTHOCUTEIIbHBIE AaTOMHAS! U MOJIEKYJISIPHAsI MACChl, NOH, KATUOH, AaHUOH,
XUMHUYECKas CBS3b, JIEKTPOOTPULATEIbHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, PAaCTBOPHI, SJEKTPOJIUTHI U
HE3JICKTPOJIUTHI, JIEKTPOJIUTHUECKAS JUCCOLMALINSI, OKUCIUTEND U
BOCCTaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHHE, TEIJIOBOM d(PPeKT peakunu,
OCHOBHBIE THUIIBI PEAKIIUN B HEOPraHUYECKOW XUMUU;

- GOopMyYJTUPOBOK OCHOBHBIX 3aKOHOB U TEOPUI XUMHUU: aTOMHO-MOJIEKYJISIPHOTO
Y4EHUSI; 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MMOCTOSHCTBA COCTABA BEIIECTB,
ABorajipo; Ilepnoanueckoro 3akona /. 1. MenaeneeBa; Teopun CTpOEHUs aTOMa
Y YYEHHS O CTPOCHHMH BEUIECTBA; TEOPUH DIIEKTPOIUTUUECKON TUCCOLMALUN U
YUYEHUSI 0 XUMUYECKOU PEaKIUU.

YMeHune Ha3bIBaTh:



- XUMHYCCKHUC JJICMCHTEI,
- COCIMHCHU NM3YUYCHHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,

- OpraHUYecKHe BeIlecTBa Mo uX GopMyJie: MeTaH, 3TaH, ITUIICH, alleTUJICH,
METaHOJI, TaHOJI, TTIUIEPUH, YKCYCHas KUCJIOTAa, TII0K03a, caxapo3a.

OOBsICHEHHUE:

- (pr3MYECKOro CMBICIIa AaTOMHOTO (MOPSAIKOBOI0) HOMEpPAa XMMUYECKOTO JIEMEHTA,
HOMEpPOB Ipymisl U nepuoaa B [lepuoanueckont cucreme JI. 1. Menneneesa, k
KOTOPBIM 3JIEMEHT NMPUHAJJICIKHUT;

- 3aKOHOMEPHOCTEN U3MEHEHUsI CTPOCHUS ATOMOB, CBOMCTB 3JIEMEHTOB B IIPEIEIax
MaJIbIX TIEPUOJIOB U A TPYIIN, a TAK)KE CBOMCTB 00pa3yeMbIX HMH BBICIIUX OKCHIOB
Y TUIPOKCUIOB;

- CYIITHOCTH TIPOIIecca dAEKTPOIUTHIECKON JUCCOMMAINH U PEAKITMH HOHHOTO
oOMeHa.

YMeHue XApaKTCPHU30BaATh:

- XUMHUYECKHE JIEMEHTHI (OT BOJIOPO/ia A0 KaJIbIIMs) HA OCHOBE HX IMOJIOKEHUS B
[lepuoanueckont cucreme xumuueckux sneMeHToB . 1. MenaeneeBa u
0COOEHHOCTEM CTPOCHHUS UX aTOMOB;

- B3aMMOCBSI3b MEXK/Iy COCTaBOM, CTPOCHUEM U CBOMCTBAMU HEOPTaHUYECKUX
BCIICCTB;

- XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB (OKCHJIOB,
KHUCIIOT, OCHOBaHUM, aM(OTEPHBIX COSTUHEHUIN U COJIeH).

Onpenenenue:

- COCTaBa BEIECTB MO UX (popMyam;

- BAJICHTHOCTH M CTETICHH OKHCIICHUS DJIEMEHTOB B COCIMHCHUH,

- BUJIOB XUMHUYECKOH CBSI3U B COCTUHCHHUSIX;

- TUTIOB KPUCTAJUTMYECKUX PEIICTOK TBEP/IBIX BEIECTB;

- IPUHAJICSKHOCTHU BEIIECTB K OMPEICIEHHOMY KJIACCy COCIMHECHHI;
- TUTIOB XUMUYECKUX PEaAKITUH;

- BO3MOXHOCTH MTPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa.
CocraBnenue:

- cXeM cTpoeHHus aToMOB nepBbIx 20 3nemenToB [lepuoanueckon cucremsr [. U.
Menneneena;

- q)OpMy.H HCOPTaHNYCCKHUX COG,Z[I/IHGHI/Iﬁ HN3YYCHHBIX KJIaCCOB;



- YPaBHEHUN XUMHUUYECKUX PEAKIIUH.

beszomnacHoe obparenne ¢ XUMUYECKOM MOCYy10# 1 1a00paTOPHBIM
000pyI0BaHUEM.

HpOBe,Z[CHI/Ie XUMHNYCCKOT'O OKCIICPUMCHTA.:

- MOATBEPIKAIOIIETO XMMUUECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTaHMYECKUX
BCIIIECTB;

- NOATBEPKIAOIIETO XUMUYECKUI COCTAB HEOPTAHUYECKUX COEIMHEHU;

- 110 TIOJTYYE€HHIO, COOMPAHUIO U PACTIO3HABAHHUIO ra3000pa3HbIX BEUIECTB
(kucnopoa, BOAOPOa, YIIEKUCIOT0 Ta3a, aMMHUaKa);

- 110 OTIPEIEIICHUIO XJIOPHI-, CYIb(}aT-, KapOOHAT-MOHOB ¥ HOHA AMMOHHUS C
MOMOIIBKO KAYECTBEHHBIX PEAKIIHM.

Hcnonb3oBanue NpruoOPETEHHBIX 3HAHUN U YMEHUHN B TPAKTUYECKON
NEATEIbHOCTA U IIOBCEIHEBHOM KU3HMU:

- 7151 6e301macHOro oOpalieHusl ¢ BEIECTBAMHU U MaTeprajlaMH B TTIOBCETHEBHOM
YKU3HU Y TPAMOTHOTO OKa3aHHWs EPBOM MOMOIIM MIPU 0KOTaX KUCJIOTaMH U
IeJI0OYaMH;

- JUIS OOBSICHEHUS OT/IEIbHBIX (PAKTOB U MIPUPOJIHBIX SBJICHUIA,
- JUISI KPUTHYECKOM OIICHKH HH(OPMAIIMH O BEIIECTBAX, HCIIOJIb3YEMbIX B OBITY.
B nienHOCTHO-OpHEHTAITMOHHO cdhepe

AHanu3 ¥ OlIeHKa MOCJEICTBUM JIJIsl OKPY KaIoIEel cpeibl ObITOBOM U
POU3BOICTBEHHOM JIEATETbHOCTH YEJIOBEKA, CBI3aHHOM C MOJIYyYEHUEM U
nepepaboTKOI BEIIECTB.

B tpynooii chepe

[IpoBeneHue onepanuii ¢ UCIIOIB30BAHUEM HATPEBAHMS, OTCTAUBAHUS,
bunbTpOBaHMS, BEITAPUBAHMUS; TTOTYUEHUSI, COOMPaAHUsI, paClIO3HABAHUS BEILECTB;
V3TOTOBJIEHUS] MOJAEJIEN MOJIEKYJI.

B C(bepe 0e301acHOCTH KNU3HCACATCIbHOCTH

- CoOmrofieHre mpaBuil TEXHUKHN 0€30MMaCHOCTH TP MPOBEICHUN XUMHUYECKOTO
DKCIIEPUMEHTA;

- OKa3aHMe MEPBOIM MOMOIIM MPU 0XKOTAX, MOPE3aX U XUMUUYECKUX TPaBMax.
BrinyckHUK HAy4uTCA:

* OMUCKHIBATH CBOMCTBA TBEPBIX, JKUJIKMX, TA3000pa3HBIX BEIIECTB, BHIICIS UX
CYIIECTBEHHbBIE MPU3HAKHY;



* XapaKTepHU30BaTh BEUIECTBA M0 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTEePUCTUKAMU BEILECTBA;

* paCKpbIBaTb CMbICIT OCHOBHBIX XUMHWYCCKUX MMOHSITHH «aToM», «KMOJICKYJIa»,
«XUMHYECKUMN 9JICMCHT», «IIPOCTOC BCHICCTBO», «CJIIOKHOC BCIICCTBOY,
«BAJICHTHOCTDL», UCIIOJIB3YS 3HAKOBYIO

CUCTEMY XUMUH,

* n300pakaTh COCTAB MPOCTEUINNX BEIIECTB C TOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYIIHOCTh XUMUYECKUX PEAKIUN C TOMOIIPI0 XUMUYECKNX YPABHEHHI;

* CpaBHHMBATD I10 COCTAaBYy OKCHUJbl, OCHOBAHMA, KUCJIIOTEI, COJIH,

* KJIACCU(UITUPOBATH OKCHUJIBI 1 OCHOBAHHMSI 110 CBOWCTBAM, KUCJIOTHI M COJIU TIO
COCTaBY;

* ONUCHIBATh COCTaB, CRBOMCTBA U 3HAUYCHUE (B IPUPOJIC U MPAKTUUECKON
NEeSATENbHOCTH YEI0BEKa) MPOCTHIX BEIIECTB — KUCJIOPOJIa U BOAOPO/IA;

¢ 1aBaTb CPABHUTCIIbHYIO XdPAKTCPUCTUKY XUMHNYCCKUX 3JICMCHTOB U BaYKHEHIIINX
COCI[I/IHGHI/Iﬁ €CTECTBEHHBIX CEMEHCTB MCJIOYHBIX MCTAJJIOB U I'aJIOIT'CHOB,

* MIOJIH30BATHCS TAOOPATOPHBIM 000PYTIOBAHUEM U XUMHUYECKOM MOCYA0H;

* IPOBOJIUTH HECIIOKHBIE XUMUYECKHUE OMBITH U HAOIIOICHUSI 32 U3MEHEHUSIMU
CBOWMCTB BEIIECTB B IIPOIIECCE UX MPEBpAIICHUI; COOII0aTh MPaBUIa TEXHUKU
0€30MacCHOCTHU MPHU MPOBEICHUM HAOIIOACHUN 1 OTIBITOB,;

* pa3nuYaTh YKCIEPUMEHTAIBHO KUCIIOTHI U MIEN0YH, MOJIb3YSACh HHIUKATOPAMU;
0CO3HaBaTh HEOOXOAMMOCTh COOJIIOICHHSI Mep O€30MaCHOCTH MPU OOPAIICHUU C
KUCIIOTaMH | IIEJI0YaMHU.

Bbll’lyCKHuK noay4iunt 603MONCHOCMb HAYYUMbCA.!
® 2paAMOMHO 06pamambc;l C sewyecmeamu 6 N0BCEOHEeBHOlL IHCU3HU,

* 0CO3HABAMb HEOOXO0OUMOCMb COONOOEHUS NPABUTL IKON02UYECKU De30NACHO20
nogeoenUs 8 OKpyicarouel NpupooHoU cpeoe;

* NOHUMAMb CMBLCI U He0OX0OUMOCb COONII00EeHUSI NPeONUCAHUL, NPedldeaeMblX
8 UHCIMPYKYUSX NO UCNONb30BAHUIO IeKAPCME, CPeOCmE ObIMOBOU XUMUU U OP.;

® UCNnOa1b3064Mb I’lpl/l06p€I71éHHbl€ Kiiodeevble KOMnenmeHmHocmu npu 6blnOJIHEHUU
UCCIe006AMENbCKUX npoexKnoe no us3y4eHuro CGOIZCI’}’I& cnocobos noiydyerus u
pPaAcnozHasarusl eeuiecmses,

* Passueamv KOMMYHUKAMUBHYIO KOMIEMEHMHOCHb, UCNONIb3Ys CPeOCmBa YCMHOU
U NUCbMEHHOU KOMMYHUKAYUU NPU pabome ¢ mekcmamu y4eOHuKa u
O00NOIHUMENbHOU TUMEPAmypol, CNPagouYHbIMU MAOIUYAMU, NPOSAGIAMD
20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEHUS NPU 0OCYHCOEHUU Pe3yTbImamos
8bINOJIHEHHOU pabomul;



* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeCccax,
KpUmMu4ecKy OMHOCUMbCsL K NCe80OHAYYHOU UHGDOpMayuu, HedoOpoco8ecmHou
peKname, Kacaruenucs uCnoib306aHUs pa3IUYHbIX 8eUeCMS.

[Ieproauyeckuil 3aKOH ¥ IEPUOINYECKAS CUCTEMA XUMUYECKUX d51eMeHTOB JI. 1.
Menneneesa. CTpoeHHE BEILIECTBA.

BrinyckHUK HAy4nuTCA:

* KJIacCU(UIIUPOBATH XUMUYECKUE JIEMEHTHI HA METAJIJIbl, HEMETAJUIbI, 3JIEMEHTHI,
OKCHJIbI ¥ TUAPOKCHUABI KOTOPBIX aM(OTEPHBI, © UHEPTHBIE SJIEMEHTHI (Ta3bl) JJIs
OCO3HAHMSI B&XXKHOCTU yIOPSTOYEHHOCTH HAYYHBIX 3HAHWM;

* paCKphIBaTh CMBICI Iepuoanueckoro 3akoHa JI. 1. Menaeineena;

* ONUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPUOTUIECKON CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB;

® XapaKTCPHU30BaTh COCTAB ATOMHBIX AACP U PACIIPCACICHUC YN CJIa 3JICKTPOHOB 110
QJICKTPOHHBIM CJIOAM aTOMOB XUMHUYCCKHUX 3JICMCHTOB MaJIbIX IICPUOIOB
HCpHOI{H‘ICCKOﬁ CHCTCMBI, a TAK)XKE KaJIUid U KaJIbLIHA,

¢ pas3jindaTb BUIbI XUMHYECKOM CBS3H: HOHHYIO, KOBAJICHTHYIO ITOJIIPHYIO,
KOBAJICHTHYIO HCIIOJLIPHYIO M MCTAJINIMYCCKYIO,

* U300pakaTh JIEKTPOHHO-UOHHBIE ()OPMYIIBI BEIIECTB, 00Pa30BAHHBIX
XUMHYECKUMHU CBSA3SIMHU PAa3HOTO BUJIA,;

* BBISIBJISITh 3aBUCUMOCTDL CBOMCTB BCIICCTB OT CTPOCHUSA UX KPUCTAIIIMUCCKUX
pCH_IéTOK: HOHHBIX, aTOMHBIX, MOJICKYJIAAPHBIX, MCTAJINIMYCCKHUX

* XapaKTEepU30BaTh XUMHYECKHUE AJIEMEHTHI M UX COCIUHEHUS Ha OCHOBE
TIOJIOXKCHHMS DJIEMEHTOB B IIEPUOINISCKON CHCTEME U OCOOCHHOCTEH CTPOCHHS UX
aTOMOB;

* ONUCHIBaTh OCHOBHBIE ATanbl OTKpbITUS J[. V1. MeHaeneeBbIM NepruoAMIeCcKOro
3aKOHA U MEePUOJUIYECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB, )KU3Hb U
MHOT000pa3HyI0 HAYYHYIO JESITEIIbHOCTh YUYEHOTO;

* XapaKTEepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHUE TTIEPUOTUUECKOTO
3aKOHA M IEPUOJIUYECKON CUCTEMBI XUMUUYeCcKux aneMeHToB [[. 1. Mennaeneena,;

* 0CO3HABATh HAYYHbIE OTKPBITHS KaK PE3YJbTAT IJIUTEIbHBIX HAOIIOICHUM,
OIIBITOB, HAYYHOU IOJIEMUKH, IIPEOAOJIEHUS TPYIHOCTEN U COMHEHUN.

BblnyCKHuK noyvyunt 603MOINCHOCMb HAYHYUMbBbCA.!

® 0CO3HAa6ambv 3HA4YeHUe meopemudecKux 3HAHUL 015 npaKmuquKozZ
oessmelbHOCmU yenoeeka,

®* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX nepuoc)u%cxoﬁ cucmemsl XumMmudecKkux
DJIeMEHmMOo8 O0Jisl OOBACHEHUS U npe()euaeHuﬂ ceoticme KOHKpENIHbIX seujecmse,



* paszeueamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMEOM Y2nybieHus
3HAHUL 00 UCMOPUU CIMAHOBNEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuooUtecKo20 3aKOHA KaK 00H020 U3 ANCHEUUUX 3AKOHO8 NPUPOObl, A MAKICe
0 COBPEMEHHBIX OOCMUINCEHUAX HAYKU U MEXHUKU.

MHoroo6pasue XuMUYECKHX peaKuui
BhIMyCKHUK HAYIHTCS:

* 00BSACHATH CYyTh XMMHUYECKUX MPOIIECCOB U UX MPUHLUIIAATIBHOE OTIUYHE OT
duznyecKux;

®* Ha3bIBATb IMPHU3HAKH W YCJIOBH IIPOTCKAHUA XUMHUUCCKUX peaKHHﬁ;

* YCTAaHABIWBAThH MPUHAJICKHOCTh XUMHUECKOU PEAKIIMH K ONPEACIEHHOMY THITY
M0 OJTHOMY U3 KJIAaCCU(UKAIIMOHHBIX MPU3HAKOB: 1) M0 YHCITy ¥ COCTaBY
MCXOJIHBIX BEILIECTB U MPOJYKTOB PEAKIUHU (PEAKIIUU COEAUHEHNUS, PA3JIOKEHUS,
3aMeIIeHusI 1 00MeHa); 2) 10 BBIJICJICHUIO WU TIOTJIONIEHUIO TEIIOTHI (PeaKIuu
AK30TEPMHUYECKHUE U IHAOTEPMHUUECKHUE); 3) IO UBMEHEHUIO CTENIEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB (pPEaKlMK OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC); 4) 10
00paTUMOCTH mpoliecca (peakiuu 00paTUMbIe U HEOOPATUMBIE);

¢ Ha3bIBAaThb q)aKTOPI)I, BJIMAIOMINEC HAa CKOPOCTh XUMHWYCCKHUX peaKuHﬁ;
¢ Ha3bIBAaThb (1)3KTOpI>I, BJIMAIOMINC HAa CMCIICHHUC XUMHUYCCKOI'O PABHOBCCHS,

* COCTABJISITh YPABHEHHUSI DJIEKTPOJIUTHIECKON JUCCOUALINA KUCIIOT, IIEJI0YEH,
COJIEH; MOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS peaklnii 0OMeHa; ypaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH;

* POTHO3UPOBATH MPOYKThl XUMUUYECKHUX peakluid o ¢popMyriam/Ha3BaHUSIM
UCXOJIHBIX BEILIECTB; OMPEAEIATh UCXOIHbIE BEIIECTBA MO PopMyIaM/Ha3BaHUSIM
MPOIYKTOB PEAKIINH;

* COCTABJIATh YPABHEHHUSI PEAKLIHN, COOTBETCTBYIOIINX IOCIEN0BATENBHOCTH
(«uernoyvkey) NpeBpalieHuil HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

¢ BBIABJEATH B IIPOUCCCC DKCIICPUMCHTA ITPU3HAKHU, CBUACTCIIbCTBYIOIIUC O
IMPOTCKaHUHN XUMMYECKOU PCaKIUU,

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MACCOBOM JA0JIEN paCTBOPEHHOTO
BEILIECTBA;

* ONPEACIIATh XapaKTep CPebl BOJHBIX PACTBOPOB KHUCJIOT U IIEJIOUYEH 1O
M3MEHEHUIO OKPACKUA UHAUKATOPOB;

* IPOBOJINTh KAYE€CTBEHHBIE PEAKIINH, TTOITBEPKIAOIINE HAJTUUHUE B BOJHBIX
pacTBOpax BEIIECTB OTACIbHBIX KATUOHOB U AHUOHOB.

BblnyCKHMK noayiunt 603MONCHOCMb HAYYUMbCA.!



* cocmaesjiiimb MOJEKYIAPHbLE U NOJIHblE UOHHblE YPABHEHUA NO COKpaM/!éHHblM
UOHHBIM YPABHEHUAM,

* NPUBOOUMb NPUMEPBL PEAKYUL, NOOMBEPHCOAIOWUX CYULeCMBOBAHUE
83AUMOCEA3U MeAHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BeUeCmE;

* NPOCHO3UPOBAMb PE3YIbMambl 8030€liCMBUs PA3TUUHBIX PaKmMopos Ha
U3MEHeHUe CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3YTbMAaAmMbl 8030€liCMBUsL PA3TUYHBIX PaKmMopos Ha
cMeweHue XUMUYeCKo20 pasHo8ecuUsl.

MHuoroo6pasue BelecTs
BreInyckHUK HayunTCA:

* OMPEIENATh MPUHAIIECHKHOCTh HEOPTAHMYECKUX BEILIECTB K OJJHOMY U3
M3YYCHHBIX KJIACCOB/TPYIIIT: METAJUTBl 1 HEMETAJUTBI, OKCHJIBI, OCHOBAHUS,
KHUCJIOTBI, COJIH;

¢ COCTaBJIATh Q)OPMYJ'IBI BCIICCTB I10 NX HA3BaAHHSIM,
® OIIpCaAC/ATh BAJICHTHOCTD U CTCIICHDb OKHCJICHUS 3JICMCHTOB B BCIHICCTBAX

* COCTaBJIATH (DOPMYJIbI HEOPTAHUUECKUX COEAMHEHUI MO BAJIEGHTHOCTSIM U
CTENEHSM OKUCIIEHUS AJIEMEHTOB, a TAK)KE 3apsA/ilaM HOHOB, YKa3aHHbBIM B Ta0JIULIE
pPacTBOPUMOCTU KHUCJIOT, OCHOBAHUM U COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NYECKUX U XUMUUECKIX CBOMCTB
MIPOCTHIX BEIIECTB (METAJUIOB U HEMETAJUIOB) U UX BBICIIIUX OKCHJIOB,
00pa30BaHHBIX 2JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBATh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIE JI IPYIMI OKCUIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBAaThb O6HII/I€ XUMHUYCCKHUC CBOﬁCTBa, XAPAKTCPHBIC HJISI KAXKA0I'0O U3 KJIACCOB
HCOPTraHNYCCKHUX BCIICCTB: KHUCJIOT, OCHOBaHI/Iﬁ, COHCﬁ;

* IPUBOJAUTH IPUMEPHI PEAKIINHI, MOATBEPKAAOIINX XUMAYECKUE CBOMCTBA
HEOPraHUYECKHUX BEUIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* OIpEACIIATL BEIICCTBO-OKHUCIUTEIb U BEICCTBO-BOCCTAHOBHUTCIIb B
OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX ]

* POBOJIUTH JTA0OPATOPHBIE OMBITHI, TOATBEPKAAIONINE XUMHUUECKHIE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

* IPOBOJIUTH JTJAOOPATOPHBIE OIBITHI 10 TOJYUYEHHIO U COOMPaHUIO ra3000pa3HbIX
BEIIECTB: BOJOPOAA, KUCIOPOa, YITIEKACIIOrO ra3a, aMMHaKa; COCTaBIISATh
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIUN.

BblnyCKHuK noyyunt 603MONCHOCMb HAYHYUMbBbCA.!



® npocHo3upoeamv xumuiecKkue ceoticmea eeujecme Ha OCHoee Ux cocmaea u
CMpoOEerU,

* BbIAGIAMb CYUWECBOBAHUE 2EHEMUUECKOU 83AUMOCEI3U MEHCOY BeyeCmBaAMU 8
PpAOY: npocmoe 8euiecmseo — OKCUO — 2UOPOKCUO — COJIb,

* Xxapakmepu3oeanib ocobvle ceolicmea KOHYEHMPUPOBAHHbLX CepHOﬁ U azomuou
Kucaom,

° npueodumb npumepbul yPGBHeHI/IIZ peakuud, Jexicaiux 6 OCHoee NPOMblULIIEHHbLX
cnoco6os NOJIYYEeRUS AMMUAKa, CepHOZZ Kuciomsl, 4y2yHa u cmajiu,

* onucvlBamMd uzuecKue u XUmMuUyecKue npoyeccol, AGNAIUUEC Yacmolo
Kpy2080poma eeuecmes 8 npupooe;

COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HHM Y€JIOBEKAa. XUMHUSA B CHCTEME HAYK.
Tena wm BemectBa. DU3MYECKUE CBOWCTBA BEWIECTB. ATrPEraTHOE COCTOSIHUE
BellecTB. [loHsiTHE O MeTojaxX MO3HAHUSI B XUMHUU. UHMCThIE BEIIECTBA U CMECH.
CnocoOslI pa3aeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢Gopmyna. BaneHTHOCT aTOMOB XHUMHUYECKHX D3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA CoOCTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas —Macca.
OtHocuTenbHas MOJEKyJsipHas Macca. MaccoBasi 0Jisi XUMUYECKOr0 3JIEMEHTa B
COCIMHEHUH.

KomnuectBo BemectBa. Moiib. ModsipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUHN.

Ou3NYeCcKue U XUMUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxaius
XUMUYECKUX PEAKIIUM (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYJ0H, MpaBWiIaMu pabOThl B J1aOOpaTOpuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3nueckux CBOMCTB 0O0pa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJICHCALUSI BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTOM) SIBJIEHUN, HAOIIOJICHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasliokKEHUEe caxapa,



B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojieicTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI MarHuTta, (pUiIbTPOBaHUE,
BBITTApUBAaHUE, JUCTUIUISIUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONMWCaHWe  pe3yJbTAaTOB  MPOBEJCHHS  OTbBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(I1apOCTEePHKHEBBIX).

BaxHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemecTBO. Haxoknmenue kucimopoma B mpupoie, (GU3MUYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucimopona. CrocoObl
MOJIyYeHUsI KHUCIIOpoJa B Ja0opaTopud U MOpOMbIIUIeHHOCTH. Kpyrosopor
KHcyopoaa B mpupojie. O30H — ajuioTponHas MOAU(PUKAIUS KUCIOPOaa.

TermoBot 3h(dEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMUYECKHE peaKuu. TOIUMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJIEHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »nmemeHT M mpocrtoe BewmecTBo. Haxoxkaenue Bomopona B
npuposie, (U3MYECKME U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nony4deHus. Kuciorsl u conu.

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelsib. PacTBOphI.
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeka. KpyroBopot BoAbl B IpUpOE.
3arpsA3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranudeckux coenuneHuit. Oxcuabl. Kiaccudukanuys
OKCHUJIOB:  cojeoOpa3zyromue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxkcugoB. DuU3MYECKME U XUMHUYECKHUE
cBoMcTBa OKCHAOB. [lorydeHre OKCUI0B.

OcHoBanusa. Knaccudukanuss ocHoOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBanusA. Homenknarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmnarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TomyyeHnue KUCIoT.

Comu. Homenknatypa coneil. @U3NUYECKUE U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonydenue coien.

['eneTnueckas cBs3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:



Ka4EeCTBEHHOE OIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aUMOJICCTBUSL BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHUE, COOMpaHUE, pACIIO3HABAHHE W HW3YUYEHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojeicTBUEe Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCITIOJIb30BAaHUE BUJIEOMATEpUATIOB), HAOIIOJIEHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajbplMeM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEPHANIOB),
ucciaeoBaHue OoOpas3IlOB HEOPraHWYECKUX BEIIECTB PA3JUYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKW MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYCH,
uzyueHue B3aumojeictBua okcuaa meau (II) ¢ pactBopomM cepHOMl KHCIOTHI,
KUCJIOT C METaUlaMH, pPEaklud HEeUTpalu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJlla PYTHMM W3 PacTBOpa COJM, PEUICHUE
SKCIIEPUMEHTANIBHBIX 33a/lad N0 TeMme «BaxkHeWmme Kiaacchl HEOPraHMYECKUX
COEIMHECHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHNCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsatne o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENIbHbIE METAILIHbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(oTepHbIE OKCUIBI
U TUAPOKCHUIBI.

[leproanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuUHHONEepuoAHas  (HOpMbI
[lepuoanueckoit cucrembl xumuueckux diemeHToB JI. Y. MenaeneeBa. [lepruoas
u rpynnel. DU3NYECKUl CMBICIT IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpHUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aToMoB TepBbIXx 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTU HW3MEHEHHUS pajdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Uil pa3BUTUs Hayku W mpaktuku. [[. . MenneneeB — y4€HbIM U
IpaK/IaHHH.



Xumuueckasi cBsizb. KoBaseHTHas (ToJisipHAsi W HEMOJSpPHAs) CBSI3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU.
[Ipoueccol okucaeHUs U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBHUE
TUAPOKCUJA IIMHKA C pPAcTBOpPAMHU KHUCJIOT M IIEJOYeH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnvie ceasu

Peannzanust MeXNpeAMETHBIX CBSI3€M MpHU W3YyYEHHMM XHMHU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mme ecTeCTBEeHHO-HAYUYHBIE MOHSATHA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, TMepUOJAUYHOCTh, HaOIIOIECHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUIN 3aps]l, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUe BETUUYUHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeCKasi peaKkmusi

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kaldbluid M HX
COCAMHEHU B COOTBETCTBUM C TMOJIOKEHUEM »3JIEMEHTOB B Illepmoamueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUuecKuX peakivii Mo pa3IunyHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TeruioBoMYy 3¢ deKTy, 1Mo



U3MEHEHUIO CTETEeHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[lonsiTue 0 ckopocTH XuMHuyeckod peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHE O TOMOTreHHBIX M IeTePOTCHHBIX
peakuusx. [lonsitue o xkaranuze. [loHsiTHe 0 XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMAIOUIME HAa CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKIuu. CocraBieHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALNU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHMCCOLMAIMM BEIIECTB C Pa3IMYHBIMH BUJAMHU
xuMHuueckol cBsizu. CreneHs aucconuanuy. CUiIbHbIE U Clla0ble AJIEKTPOJIUTHL.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMI W COJEd B CBETE€ MPEJICTABICHUNA OO0 BIEKTPOIUTHUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — META/VIOB UM HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKkiuu
OT BO3JCHCTBHUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, MpoOlecca AUCCOIMALMUA KHUCIOT, WIEJOYEed M COJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEJACHHE  OIMbBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKAHHMs  peakuMid HOHHOrOo  oOMeHa
(oOpazoBaHme oOcajka, BBIICICHHE Ta3a, O0Opa30BaHWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COCUHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIMd HAa HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJibl U X COeIMHEHU S

OO6miast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOI€HOB. XHMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJIOpa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHHE, NMpUMeHeHue. [leicTBue



XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNoBeKa. BakHeilmme XJIOpUAbl U HUX
HAXO0XJCHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue u (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJIOTPOITHBIE MOAU(MUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHEe, GU3HUECKUE U
XuMHUueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XHUMHYECKHE CBOMCTBa (00mue Kak
IPENCTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKIlnu,
JeXalyue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MONYYEHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit kucioThl. CoJIM CEpHON KUCIIOThI, KAYECTBEHHAs PeaKIus Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COCIMHEHUH B MpUPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE O],
3arpsi3HCHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapaktepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, ero
bu3ngecKre 1 XUMUIECKAE CBOMCTBA, TIOJydeHHE U puMeHeHue. Coau aMMOHUS,
uxX pU3NUECKre U XMMUYECKHE CBOWCTBa, MpUMeHeHre. KadecTBeHHas: peakius Ha
HMOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TMOoJydeHHe, (U3UUYECKUEe M XUMHUYECKHE
cBOMcTBa (0OIIME KaKk TMPEACTaBUTENsl Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB W COJIM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPY Kalollel cpe/ibl COETMHEHUSIMHA a30Ta
(KUCIIOTHBIE MOXKIHM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajutoTpornueie Momudukanuu Qocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, PU3NIECKUEe U XUMUIECKUE CBOMCTBA,
nosiyuenue. Mcnoap3oBanne GpocdaToB B KaYECTBE MUHEPAIBHBIX YIOOPEHUN.

Ob6mrast xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCICHHUS.  YTIEpoJd,  aJJIOTPOIIHbIE
MOAU(UKALIMM, PACHpOCTpaHEHUE B TpHUpoAe, (PU3MYecKHue U XUMHUYECKHE
cBoricTBa. Ancopouusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
bu3ndeckue W XWUMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIE OpPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumote3a r1no0anbHOrO0 MOTEIJIEHUS KIMMAaTa, IMapHUKOBBIN
addekt. YronapHas KUcaoTa U €€ colu, X (PU3NYECKUe U XMMUYECKHE CBOMCTBA,
nojyyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH W CEIHCKOM
XO3SUCTBE.



[TepBoHavasibHBIE MTOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTa).
[TpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, O€NKaxX, YIJIeBOIaX — U MX
polnu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCTUHCHUM.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE U
npumeHenue. CoenuHEHHs KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CUIMKaThl, UX HCMIOJIb30BaHUE B
ObITY, B IPOMBIIIUICHHOCTU. BakHelilline cTpoUTeNbHbIE MaTepHalbl: KEpPAMHKA,
CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I[0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkarommue (U3NIECKHE U XUMHUUYECKHE CBOMCTBa
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUAEOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3laMud XJIOPUAOB (TaJOTeHUIOB), O3HAKOMJICHHE C
oOpasmlaMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYriMBaHUs caxapa Ioj AeicCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKInu Ha CyJIbdat-
WOH M HaOJI0JieHWe TpHu3Haka e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX coeAMHEHUH (BO3MOXKXHO HCIIOIb30BAHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (HOchHOpHBIX yI0OpEeHUH, MoayyeHue,
coOMpaHue, pacrno3HaBaHME M U3YYEHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (pochar-noH W U3ydeHue MPU3HAKOB
UX IIPOTEKAHUsI, B3aMMOIEICTBUE KOHIIEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE Mozenein
KPUCTANIMYECKUX pEIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
POIIECCOM  afCOPOITMU  PAacCTBOPEHHBIX BEIIESCTB AKTUBHPOBAHHBIM VIIIEM U
YCTPONCTBOM TPOTHBOTa3a, MOJydeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YTJIEKHUCIIOTO rasza, MpPOBEJICHHE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-MOHBl U H3yYCHUE TPU3HAKOB MX TMPOTEKAHUsS, O3HAKOMJIEHHUE C
NPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHelre HEMETAJUIbl U UX COCTMHEHUS.

MeTaJibl U MX COeIMHEHU S



OO0mas xapakTepruCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux TnonoxeHus B llepuomuueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpaeneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTa/uioB. MeTtanmiuyeckas CBsI3b U
METAUIMYECKAS  KPUCTAUIMYECKAss  PEmETKA.  DJICKTPOXUMUYECKHU Pl
HaNpsDKeHUH MeTaiuoB. OU3NYECKre U XUMUYECKHUE CBOWCTBa MeTayioB. Oomue
crocoObl ToydeHus: MeTtauioB. [IOHSATHE O KOPpPO3MHM METalIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Kopposuu. CiuiaBel (CTajib, YYTyH, JIOPaTIOMUHUMN,
OpoOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTambpl: nonoxkeHue B llepuogmueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXJIEHUE B MPUPOJE.
dusznyecKkre U XMMHUYECKUe CBOMCTBA (Ha mpuMepe Hatpus U Kaiaus). OKCUIbI 1
TUJAPOKCUABI HATpus W Kanud. I[IpuMeHeHHe WIENOYHBIX METAIOB M UX
COEIMHECHUM.

[IlenoyHO3EMENBHBIE METAIBI MArHUM W KaJblIMK: TOJOXKEHHUE B
[lepnoanueckon cucreme xumudeckux snemeHToB . M. MenpaeneeBa, crpoenue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
U Kaibllus. BaxHelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomMuHUiA: osioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojie. Pusnueckue u
XUMUYECKHE CBOWMCTBA aTOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH]IA
AJTFOMUHHSL.

Kenezo: nonoxenue B [lepuognuecko cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MenpgeneeBa, CTpOEHHME aroMa, HaxoXJAeHUE B Ipupone. Pusnueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pa3slaMyd METAUIOB M CIUIABOB, WX (PU3HYCCKUMH
CBOMCTBaMH, H3y4YEHHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIMST W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHHUS Kejle3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIb30BAHME  BHJEOMATEPHATIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX pEaKIMi HAa WOHBI: MarHus, KajabllUs, aJJFOMUHUS, IIMHKA, JKEJe3a
(IT) u xenesza (III), mequ (1), HaGnroAeHNE U ONMUCAHUE TPOLIECCOB OKPAILIMBAHUS
IJJaMEHU MOHAaMU HaTpus, Kalus W Kaiabluid (BO3MOXHO HCIIOJb30BAaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y THAPOKCHUJA [IUHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxnenme
METaJUIbl U KX COCTMHEHUS».



XuMuS M OKpPYKAOLIAA cpeaa

BemectBa u maTepualibl B MOBCEIHEBHOW >KM3HU ueloBeka. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XMMHUYCCKUX peakiuii B ObiTy. IlepBas momonis mpu
XUMHUYECKUX 0YKOTaX U OTPABICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYXKalolehd cpenbl (mpenenbHas JOMyCTUMAas
KOHIIeHTpalus BemiecTs, aanee — [1/IK). Ponb xuMuu B pemieHnn 3KoJI0ruYeCcKuX
npooieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mesxcnpeomemmunie ceéazu

Peanmuzanus MeXNnpeaMEeTHBIX CBs3€H NMpU W3YYCHUHM XUMHUHA B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHUH, SBJSIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSATHS: HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIaCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJETb, SBIICHHUE, IMAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTePHAIIBI.

®duzuka: MaTepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PaJUOAKTUBHOCTb, MOJICKYJIA, DJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JTUAJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILTNYECKAs
peméTKa, CriaBbl, (U3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOEe
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢dorocunres, npixanwe, OMocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yI0OPEHMS, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpATBI, TOPHBIE TOPOJIBI,
M0JIE3HBIE MCKOIAeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUYECKOI https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnuueckue 15 1 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHelimne npeacTaBuTeI M HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
’ [HousaTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1IOK
HOJInOTEKA
2.4 HEOPraHUYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcoeIMHEHU I
Hroro no paszneny 30
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Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

319 OKHUCITUTENbHO- g | bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nommoreka L

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

4
110 ITPOTPAMME 68 >
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9 KJIACC

KoanuyecTBO 4acos

JIEKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpeHwue u yriayoneHue
1.1 3HAaHUW OCHOBHBIX Pa3jeiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconnanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasluibl U MX coeIMHEHMSI
OO6mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO0mas XxapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mras xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

https://m.edsoo.ru/7f41a636
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U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3. Metasiibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA MeTaTAOoB https://m.edsoo.ru/7f41a636
39 Baxnelinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Nroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThl
pecypcsbl
| [Ipenmer xumuu. Posb xumuu B 1 bubmuorexa [JOK
JKU3HHU JeJIoBeKa. Teja U BelmecTBa https://m.edsoo.ru/ff0d210c¢
5 ITonsiTue 0 MeTOIaX MO3HAHUS B ) bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI 1 bu6nuoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrteie BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [JOK
paszesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bubnunoreka [JOK
6 ATto oJe 1
TOMPLIT MOJIERYIH https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHe FJIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cl0XKHbBIE BELIECTBA 1 bubmmorexa [TOK
p HI https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaieHTHOCTh
(bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuoreka [JOK
3JICMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo BermecTBa. MoJib. bubmnorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBUs MPOTEKAHUS bu6muoteka [IOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerancnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUn
Knaccudukanus XumMuaeckux
18 €aKIHil (COeIUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
peaiht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alrs 3HaHUI
20 KonTponshas pabora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusznueckue U XMMHUYECKHE CBOIICTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS bubmmorexa LHOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsblI MoTy4eHHs KHUCIOpOo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH Bubnmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [{IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TommBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 buomorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
PEeOTBPALICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITomydenne u cobupanue bubmiorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — aneMeHT u mpocToe bubnuoreka IIOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTax U CO
TATHE O KHCJOTAx H COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padora Ne 4 o reme
bubnuoreka [IOK
31 «ITomyuenue u cobupanue Bo0poOIa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4£42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEI[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Boruncnenus 00EMOB ra3oB 1o
34 YPABHEHUIO pEaKlM1 Ha OCHOBE Bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE 1 HEHACHIIIICHHBIC bubmuoreka [JOK
pactBOpbl. MaccoBasi J0Jisl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6mmoreka [JOK
OnpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopox. Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHUYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, KiIaccuuKarms, bubnuoreka [IOK
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HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyenue u XxuMu4yeckue cBOWCTBa bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6muoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 ['eneTnueckas CBSI3b MEXIY KJIacCaMHu bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00ImIeHre U CUCTEMAaTH3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKU KJIaCCU(PUKALIUU
but6mmoreka [IOK
51 XUMUYECKUX A11eMeHTOB. [loHsATHE 0
https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cuctema bubmuoreka [JOK

XUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK

53 [Tepuonbl, rpynbl, HOATPYIIIBI
PHOJPL, TPYITBL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
. bubmuorexa [JOK
55 aTOMOB 3JIeMeHTOB [leprnonnueckoi
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKECHHIO B bubmmoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DJIEKTPOOTPULIATEILHOCTh AaTOMOB
58 XUMUYECKHUX AJIIEMEHTOB/ bubmorexa [OK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
but6mmoreka [JOK
59 HMonHas xumMmuieckas CBS3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHast XUMH4YeCKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HenonspHas bubmmoreka [IOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 CTeneHb OKUCTICHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

peakiuu

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

but6mmoreka [IOK

64 OKHUCINUTEIN U BOCCTAHOBUTEIHN 1 https:/m.edsoo ru/00adb076
KonTtponbnas pabota Ne4 o teme

65 «Ctpoenune atroMa. XUMHYeCcKas 1 bubmorexa TIOK

p ’ https://m.edsoo.ru/00adb486

CBSI3bY

66 PesepBHeIil ypok. O000IICHHE 1 | bubnmoreka [JOK
cUCTeMaTU3alus 3HaHuH https://m.edsoo.ru/00adb33c

67 PesepBHelit ypok. O6o01IeHHE U ) bu6muoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

68 PesepBHblii ypok. O60011eHE U 1 bubnuorexa [JOK
cHUCTeEMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpoBblie
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcbl
[Ieproanueckuii 3aK0H.
| [lepnonuueckas cucrema | bubnuorexa [IOK
XUMHYECKHX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59¢
Meupeneena
3aKOHOMEPHOCTH B
) M3MECHEHUHU CBOICTB | bu6mmoreka [JOK
XUMHUYECKHUX DIJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
Buasl xumudeckoii cBs3U U
4 TUIIBI KPUCTAJUINYSCKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeéToK
KonTtponbnas padora Nel mo
teme «IloBTOpenue u
5 yrayOieHue 3HaHu| | 1
OCHOBHBIX pa3/esioB Kypca 8
KJaccay
Knaccudukanus xuMuaeckux
6 €aKIUil O pa3INUYHBIM 1 bubmorexa LOK
p P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
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[TonsaTHe 0 ckopocTn
XUMHYECKON PEaKIUU.

bub6nuoreka IIOK

! [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIUIX
IlonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

g BIIMSIIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peaKIuu U https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OKHCITUTEITBHO- bu6morexa [JOK
BOCCTAaHOBUTEJIbHbIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUYECKON

10 nucconnanui. CUibHBIE U bubmmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble AMEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
Y OCHOBAaHUM B CBETE
12 MPEICTABICHUI 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOIMAITAN
XHMHYECKHE CBOMCTBA CoIel

13 B CBETE MPECTAaBICHUNA 00 bubnuorexa LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubnuoreka [{OK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANBHBIX 3a1a9»
KoHnTtponbnas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bu6nuorexa [IOK
nucconyanusg. XuMHUIECKUe https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»
OO6mias xapakTepucTuka

18 rajoreHoB. XMMHUUYECKHE brbmorexa OK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMEpPE XJIopa
XmopoBogopoa. ComnsiHas

19 KHCJIOTa, XUMHYECKHUE bub6mnoreka [IOK
CBOICTBA, MOJYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHUE
[Ipaktrueckas padora Ne 2 o

20 teme «Ilomydyenue conssHon bubnmoreka [JOK
KHUCIIOTBI, U3yYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUUYECKHUX PEaKLUi, eciiu bubnuorexa LIOK
OJH U3 PEAreHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE

2 OO01mas xapakTepuCcTHKa bubnunorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATOTponHbIE MOI[I/I(bI/IKaI_II/II/.I. Bu6morexa LOK

23 cepsl. HaxoxaeHue cepsl 1 e€

COEIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHUMHUYECKUE CBOMCTBA CEPBI

CepoBomopo1, CTpOeHHeE,

24 du3uueckre 1 XUMUYECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas

25 KUCIIOTa, GU3NYECKUE U bu6nuorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE peaKiuu,

JIeXKaIIe B OCHOBE
HPOMBIIIJIEHHOTO CcI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Beruncnienue maccoBol 101U bubmuorexa [JOK
BBIXOJa MPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOE bubmorexa LOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeca6
duznyecKkue 1 XUMUIECKHE
CBOICTBA
AmMMmuak, ero pusnyeckue u

29 XUMHUYECKHE CBOMCTBA bubmmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHue U MPUMEHEHHE
[IpakTuueckas padora Ne 3 o
bu6mmorexa [JOK
30 teMe «llonmyyenne ammuaka,

M3yYEHHUE €ro CBONCTBY»

https://m.edsoo.ru/00adf180
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A3oTHas KACHIO0TAa, €€

31 bu3nYecKue 1 XUMHICCKUE bubmmorexa LHOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

1 MUHEPATBHBIX YI00OPEHUH. bubmumorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaroIiei cpebl
COETMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V)

1 u ¢pocdopHas KUCIoTa, bu6mmorexa [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue pochaTos B

34 KayecTBE MUHEPAIbHbIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpensl pochaTamu
Yraepona, pacnpocTpaHeHUE B

35 Hpnpgae, g)mnlr){eCKEIe u bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraeposa, ux
¢u3nueckre 1 XUMUYECKHUE
36 CBOICTBa. DKOJIOTNYECKUE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)
N bubmuoreka [IOK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
18 [IpaxTuyeckas padora Ne 4 o bubnuoreka LIOK

teme "llonyyenue

https://m.edsoo.ru/00ae027¢
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YTJIIEKUCIIOrO rasa.
KauecTBenHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

19 bubmuoreka [JOK
OPTaHMYECKHUX BEIIECTBAX KakK
P B https://m.edsoo.ru/00ae054¢
0 COCIMHEHUAX yTIepo/ia
40 K . bubmuoreka [JOK
€MHHH U €r0 COCTUHCHUS
p https://m.edsoo.ru/00ae080a
[IpaxTuyeckas padota Ne 5.
Pemenne
41 bubmuoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110
p N https://m.edsoo.ru/00ae0bf2
TeMe «Bakaeimme
HEMETAJIBI U UX COCAUHEHUS
KontponbHas pabora Ne3 1o
4 p B Up bubmuoreka [{OK
Teme «BaxkHeimme
https://m.edsoo.ru/00ae0el8
HEMETaJUTBl U UX COCAUHCHHUS
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB —
MeTauIoB. MeTaminueckast
43 bubmuoreka [{OK
CBSI3b M METAJTMYECKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTka.
dusnyeckue CBOMCTBA
METaJIIoB
XHUMHUYECKHE CBOICTBA
44 METAaJIIOB. bu6mmoreka [JOK
DIEKTPOXUMUICCKUAN PSITT https://m.edsoo.ru/00ael156
HaIpsHKeHUH METAIIOB
45 OO61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBel.

https://m.edsoo.ru/00ael 156
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Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLHH, ECIIH
OJIMH U3 PEareHTOB COACPKUT
IIPUMECU

[TonsTHE 0 KOppO3UNK

bu6mmorexa [JOK

46 METAJIJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorsie MeTanIEL httos://m.edsoj)_.[ru/Oan14b2
43 OKcubl U THIPOKCUIBI bubnunoreka [JOK
HATPUSA U KAJIUS https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeNbHBIE METAILIBI bu6nuoreka [IOK
— KaJIbIIUH U MarHuil https://m.edsoo.ru/00ae15e8
50 Baxnelimme coeuHEHNS bu6morexa [JOK
KaJIbLUS https://m.edsoo.ru/00ael5e8
51 O06o006meHue u ]
cUcTeMaTu3aIus 3HaHU I
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 1o
53 TeMme "JKECTKOCTh BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHHUSI
54 AJTOMIUEI bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httos://m.edsoj)_.[ru/Oan1d86
57 Okcubl, TUIPOKCUIBI U COJIH bubnmorexa [JOK
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xenesa (II) u xenesza (I1I)

https://m.edsoo.ru/00ae35e6

O06o061IEHNE U

58 .
cucTeMaTu3aius 3HaHUI
[TpaxTuueckas padota Ne 7.
Pemienue
59 SKCHEPUMEHTAIIbHBIX 33124 110 Bubmmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeiine MeTamisl 1
WX COCIUHEHUS
Boluucienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUHU, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36BITK61:;/IJ'II/I COLEPIKUT bubnmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHus
MaCCOBOM JI0JI BBIXOJA
MPOJIyKTa PEaKInuu
61 Ob6o061eHne u
cUcTeMaTu3aius 3HaHUI
KonTtponbnas padora Ne4 mo
62 Teme «BaxkHeilme MeTamibl 1
UX COECIUHEHUS
BemecrBa u matepuaisl B
63 IIOBCEIHEBHOM KU3HU buGmnorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJloBeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubnunorexa [JOK
OKpYXaroIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun bubmuotexa [JOK
9KOJIOTUYECKUX MTPOoOIieM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHme bubnuorexa [JOK
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U CUCTEMAaTHU3alus 3HAHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHelit ypok. O6o0meHme 1 bubnnorexa [JOK
U cUCTeMaTu3alis 3HaHuH! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600611eHNE | bubnuorexa [JOK
U CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Xumus. 8 knacce. I'. E. Pyasutuc

Xumus. 9 knacce. I'. E. Pynzutuc

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

y4e0HO-METOINYECKUIM KOMIUIEKT K YYeOHUKY

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/






