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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma mo XMMHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, mpencraBieHHbix B ®I'OC OO0, a Takxke Ha OcCHOBe (enepanbHON paboueit
porpaMMbl BOCIIMTAHUS U C y4€TOM KOHIEMILUH IPErnojaBaHus yueOHOro mpeaMera «XUMHs» B
oOpa3oBaTenbHbIX opranm3anusax Poccuiickoit eneparuu.

[IporpaMMa 1o XuMuu Ja€T MpeACTaBIECHHE O LelsIX, oOuiel crparerun oOydeHus,
BOCIIUTaHUS M Ppa3BUTUS OOy4alOIIMXCSl CPEACTBAMH y4YeOHOTO IpeMeTa, YCTaHABIMBACT
o0s13aTeNIbHOE MIPEIMETHOE COJEp)KaHHe, NpeaycMaTpUBaeT paclpelesieHue ero mo KiaaccaM |
CTPYKTYpHUpOBaHME MO pa3fenaM M TeMaM IPOrpaMMbl IO XMMUH, ONPEIENIeT KOJUYECTBEHHbIE U
KaueCTBEHHbIE XApPAKTEPUCTUKH COAEpPXKAHUS, PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh W3YUYEHUS
XUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€l, JOrMKM y4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH O0yyaroImuxcs, ONpesesieT BO3MOXKHOCTH IMpeaMeTa Ul pealu3aliu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeNbHOM NpOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011eT0 00pa3oBaHus, a Takxke TpeOOBaHUI K pe3yibraTaM OOyYeHHsS XUMHUHU HA YPOBHE
Hened M3ydeHMs IpeAMeTa M OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIbHOH  JEATEIBLHOCTH
00yyaroIIerocst 10 OCBOCHUIO yU4eOHOT0 COlepKaHMSL.

3HaHUEe XMMHUU CIYXHT OCHOBOHM Al (pOpMHUPOBAaHUS MHUPOBO33PEHUS 0OydYaIOLIEToCs, €ro
IIPEJICTAaBICHUM O MaTepUaIbHOM EIUHCTBE MHUPA, BaXXHYIO pOJIb UTPAIOT (POpMUpPYEMbIE XUMHUEH
IPEJCTAaBICHNUS O B3aUMOIIPEBPAILEHUSIX SHEPIHU M 00 3BOJIIOIMM BELIECTB B MPHUPOJE, O MyTAX
pereHust 1100anbHbIX TPo0IeM yCTOMYUBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, SHEPIreTUYECKOH,
MUILEBOH U 3KOJIOrMYeCKOr 6€30MacHOCTH, MPOOIEM 3PaBOOXPAHCHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXHOCTEH Al caMOpa3BUTHS U (POPMUPOBAHMS KyJbTYphI
JUYHOCTH, €€ o01Iel u GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHME MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OOydarommxcs,
HABBIKOB UX CAaMOCTOATEIbHON YUEOHOH J1eATENbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEOBATEIBCKUX
yYMEHHUH, HeOOXOAUMBIX KaK B TIOBCEAHEBHOM XU3HH, TaK U B IPOPECCUOHATILHOMN 1EATEIIbHOCTH;

3HAaKOMHT €O CHEeUU(UKON HAYyYHOTO MBIIIJICHHS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO B3I/
Ha €JMHCTBO TMPHPOJBI M YEJOBEKa, SBJISETCS OTBETCTBEHHBIM JTanoM B (opMHUpOBaHUH
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYarOIINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
HpUpPOJE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJOTMUYECKOE 00pa30BaHUe 00yUYaIOIIUXCS.

JlanHple HampaBieHHs B OOYyYEHHUM XUMHHM O0O0ECHEeUMBAIOTCS CIEUUPUKON CONepKaHHS
y4e0HOTO TpeaMeTa, KOTOPBIH SIBISETCS TEeNarornyeckd aJalTHPOBAHHBIM OTpPaKeHHEM 0a30BOM
HAYKH XMMHH Ha ONPENICIIEHHOM 3TaIre €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOIO 0OmIero oOpa3oBaHHsS OpPUEHTHPOBAH Ha OCBOCHHE
00y4aloMMMHUCS CHCTEMBbl IEPBOHAYAIBHBIX MOHATUH XHWMHUH, OCHOB HEOPraHWYECKON XUMHUH H
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX TIOHATUH OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHusi HpOTrpaMMbl IO XMMHU C(HOPMHUpPOBAaHA Ha OCHOBE CHCTEMHOIO
noaxoja K e€ usyuenuto. CozneprkaHue CKIaAbIBAC€TCS U3 CUCTEMBI IIOHATUN O XUMHUYECKOM DJIEMEHTE
U BEIIECTBE M CHUCTEMBl MOHATHH O XHMMHUYecKOM peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl O MPHUHIMITY IOCJIEI0BATEIbHOTO Pa3BUTUSl 3HAHMI HAa OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— MpECTaBICHUH 00 ANEKTPOIUTHIECKOM TUCCOIMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKH IOJYyUYEHHBIX U
OCMBICIICHHBIX (PAaKTOB, pPa3BUBAIOTCS MOCIEAOBATENBLHO OT OJHOTIO YPOBHS K JPYTrOMY, BBIIOIHSIS



(GyHKIMN OOBSCHEHHS M TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXHOCTEH MPaKTHUYECKOTO
MPUMEHEHHUS U MOJYYEHUS U3YYaeMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHMMHHM CHOCOOCTBYeT (DOPMHpPOBAHUIO TPEACTABICHUS O
XMMHWYECKOW COCTAaBIAIONIEH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEeMHOW MNpUPOIBI,
LIEHHOCTHOTO OTHOLIEHHUsI K HAYYHOMY 3HAaHHUIO M METOJIaM IO3HaHUs B Hayke. M3ydyeHune Xumuu
MIPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN M3 PaHEe M3YyUEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bronorus. 5-7 knacce» n «Pu3nka. 7 Kiacey.

[Ipy u3yyeHUU XUMHUU MPOUCXOIUT (GOPMHUPOBAHME 3HAHMA OCHOB XMMHYECKOM HAyKH Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKON JEATEeIbHOCTH YeIOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KYJIbTYpHI. 3a/1ada yueOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUH — BaXKHEHIHMX (AKTOB, MOHSATHH, 3aKOHOB W TEOPETUUYCCKUX IMOJIOKCHHM,
JOCTYIHBIX 000011IeHUIT MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TO3HAHUS MIPHU U3YYCHHH BEUIECTB U XMMHUYECKUX peakuui, B (OPMHUPOBAHUHU U PA3BUTHHU
MO3HABATEIIBHBIX ~YMEHUH W WX TNPUMEHEHHH B Y4eOHO-TIO3HABATENBFHOWM H  y4eOHO-
MCCIIEIOBATEIILCKOM JIEATEIbHOCTH, OCBOCHUHU MPaBHJI OE30MaCHOTO OOpaIleHHs C BEIIECTBAMH B
IIOBCEIHEBHOM KU3HU.

[Ipy w3yyeHMH XMMHH Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHWs Ba)XKHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (GopMHUpOBaHWE WHTEIUIEKTYyallbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJITHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEUICHHM, CIOCOOHON alanTHpOBaThCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KH3HU;

— HamnpaBICHHOCTh OOy4YeHHs Ha CHUCTEeMaTHYeCKoe TNpUOOIIeHHEe OO0ydaromuxcs K
CaMOCTOSITEIIbHON TI03HABATENLHOW NEATEIHHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (OPMUPYIOUTIM
MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHUe YCIIOBHM, CIOCOOCTBYIONIUX MPHOOPETECHUIO OOYYarOIIMMUCS — OIBbITa
pa3HOOOpa3HOW [IeATENbHOCTH, MO3HAHUS W CAMOIMO3HAHMS, KIIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl Pa3IUUYHbIX BUOB JICSITEIIbHOCTH;

— ¢dopmupoBanue o0meH (YyHKIIMOHATLHOW M ©CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHUCJIE€ YMEHUH OOBSICHATh M OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHpA, UCIOJb3Ysl 3HAHUS U OIBIT,
MOJTy4YE€HHBbIE IPU U3YUYEHUU XUMUH, IPUMEHITh UX MPHU PELIEHUH MPOOJIeM B MOBCETHEBHOM KU3HU
U TPYJOBOM I€SATEIbHOCTH;

— (opmupoBanue y 00ydarOImUXCs TYMaHUCTHYECKHX OTHOIICHWH, TMOHMMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUN JUIs BBIPAOOTKM 3KOJOTHYECKH 1I€JIeCO00pa3HOro MOBEICHHUS B OBITY U
TPYZIOBOM AEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 310POBBS U OKPYIKAOIIEH MPUPOTHOM CPEIbI;

—pa3BUTHE MOTUBAIUU K O0YYEHHUIO, CIOCOOHOCTE K CAMOKOHTPOJIIO M CAMOBOCIHUTAHUIO Ha
OCHOBE YCBOCHHUS OOIEYEeIOBEUYECKUX [[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HATPABIEHHOCTHU JAJIbHEHIIIETO O0YUYCHHSI.

OO1iee 4yucCiIO 4yacoB, OTBEAEHHBIX U M3YyYEHUS XUMHUH Ha ypOBHE OCHOBHOI'O OOILEro
obpazoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B Hemeno), B 9 kimacce — 68
9yacoB (2 yaca B HEJIEIO).

COJAEP) KAHUE OBYUEHUS
8 KIIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Ponb XuMuM B KU3HU YeJIOBEKA. XMMHS B CUCTEME HayK. Terna v BellecTsa.
Pu3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOsSIHUE BelecTB. [IoHsATHE 0 MeTOAaxX MO3HAHMS B
xuMun. YucTteie BemiecTBa U cMecu. CriocoObl pa3ieieHus: CMece.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMHUECKUX 3JIeMEHTOB. [IpocThie n
CJIO’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.



Xumuyeckass popmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocTaBa BemlecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJIsipHast Macca. MaccoBas
JI0JI1 XMMHYECKOT'0 3JIEMEHTA B COEMHEHUH.

KonuyectBo BemectBa. Mosb. MossipHass macca. B3auMocBs3b KOJIM4YECTBA, MAacChl U 4MCia
CTPYKTYPHBIX €IUHHUII BeecTBa. PacuéTel mo popmynamMm XUMHUYECKUX COSTUHEHUH.

dusnueckue M XUMHYECKHE SBJICHUSA. XHUMHUYECKass peakuus U €€ INpU3HAKK. 3aKOH
COXpaHEHUSI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHs. Knaccudukaius XUMHUYECKHX peaKIui
(coemnHeHUs, pa3IoKEeHHS, 3aMEeIIeHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAaKOMCTBO C XWMHUYECKOW IOCYAOH, NpaBuiaMu paboThl B J1a0opaTopuud U NpUEMaMU
oOparmieHuss ¢ J1Ta0OpaTOpHBIM O00OPYIOBAaHHMEM, W3YYCHHE M OINUCaHUuEe (U3MUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKHX BEIIECTB, HaOmrofeHuEe (Qu3nueckux (IUIaBJIEHWE BOCKA, TAasHHE JIbJA,
pacTHpaHue caxapa B CTYIIKe, KUIIEHHE M KOHJEHCAIMs BOJbI) M XMMHYECKHX (TOpEHUE CBEYH,
NPOKAJIMBAaHUE MEIHON MPOBOJIOKHM, B3aMMOJICHUCTBHE MeJa C KHCIOTOH) SBICHUH, HAOMIOACHUE U
ONHMCaHUE TIPU3HAKOB TPOTEKAHUS XUMUUYECKHX pEaKIuil (pas3ioeHue caxapa, B3aUMOJCHCTBUE
CEepHOM KHUCJIOTHI C XJopuaoMm Oapus, paszioxkenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aMMOJIeiicTBHE kene3a ¢ pactBopoM comu menu (II), uzyuenme crnocoboB pazneneHust cMeceit: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, AUCTUIUISIHS, Xpomarorpadwus, MpOBEICHUE
OYHCTKH TIOBapEHHOW COJNM, HAONMIOACHWE W ONHCAaHUE pEe3yJNbTaTOB IPOBEJCHHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJesiel MOJIEKYJI (IIapOCTEP>KHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKNX BellleCTB

Boznyx — cmecs rasoB. CocraB Bo3myxa. Kuciopoa — 31€eMEHT M NpOCTOE BELIECTBO.
Haxoxaenne kuciopona B TpUpoje, U3NICCKUE M XUMHYCCKHE CBONCTBA (pEakIMu TOPCHUS).
Okcuapl. [lpumenenne kucimopoga. CrnocoObl TOMYyYEeHHS KHCIOpPoJa B JjabopaTopuud W
npoMbIieHHOCTH. KpyroBopoT kwucmopoaa B mpupoge. O30H — amIoTpomHas MOAH(HUKAIUSL
KHCIIOpOJa.

TermmoBoit APQPEKT XUMHUYECKOH pEeaKkIud, TEPMOXMMHUYECKHE ypaBHEHHs, OK30- U
SHAOTEPMUYECKHE peakuudu. TOMIMBO: Yrojib M METaH. 3arps3HEHHE BO3/lyXa, YCHICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npoctoe BemecTBo. Haxoxnenue Bonopona B mpupoze, Gusnueckue u
XUMHUYECKHE CBOHCTBA, MPUMEHEHHE, CITOCOOBI TTOTydeHUs. KUCIOThI U COTH.

Mousipablii 00bEM Ta30B. PacuéThl Mo XMMUYECKUM YPaBHEHUSM.

dusnyeckue cBolcTBa Boabl. Boma kak pactBopurens. PactBopsl. HacelieHHbsie u
HEHACBIIIEHHbIE PacTBOpbI. PacTBOpuMOCTh BemiecTB B BojJie. MaccoBasi J10Jis BEIlleCTBa B PacTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBaHUs. Poiib pacTBOpoB B MpHUpoAEC U B KU3HU YEIIOBEKA.
Kpyrosopot Bobl B ipupoae. 3arpsa3HeHue NpupoaHbIX Bod. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccudukanus Heopranmdecknx coeauHeHuid. Oxcunpl. Kiaccudukamuss OKCHIOB:
cojneoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIE) U HecojeoOpasyromue. HomeHnkmnarypa
okcu10B. dU3nUeCcKre U XUMHUYECKHE CBOMCTBAa OKCUAOB. [lomyueHne okcumos.

OcHoBanms. Knaccudukaruss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®Dusznueckne M XUMHYECKHE CBOMCTBA OCHOBaHuW. [lomydenue
OCHOBAaHUH.

Kucnotel. Knmaccudukarmus xucnor. HomeHkiatypa kucior. DuU3WYecKne U XHUMHUYCCKHC
cBoiicTBa kucioT. P aktuBHoctu MmetayuioB H. H. bekerosa. [lonyuenue kucior.

Conn. HomeHkiatypa coneil. @u3nueckne 1 XUMUYECKUe CBoKcTBa coiel. [lonydyenue conen.

['eneTnueckas CBSI3b MEXKIY KilacCaMU HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEAC/ICHUE COAEpkKaHUs KHUCIOpOAa B BO3AyXe, IMOIy4YeHHE, COOMpaHHUE,
pacro3HaBaHHE€ W M3yYEHUE CBOWCTB KHUCJIOPOJa, HaONIO/IEHHWE B3aWMOJCWUCTBUSA BEUIECTB C
KHUCTIOPOJIOM U YCTIOBHSI BO3HMKHOBEHHS W TpPEKpallleHUs TOpeHus (moxapa), O3HAKOMIIEHHE C
oOpasiiaMi OKCHIOB U OMHCAHHWE MX CBOWCTB, MONTy4YCHHE, COOMpaHUe, pacliO3HABAHUE M M3yUCHUE



CBOMCTB BOJIOpoJa (ropeHue), B3aumojencTBue Boaopoaa ¢ okcuaoM wmeau (II) (Bo3moxkHO
UCIIOJIb30BaHNE BUCOMATEPHANIOB), HAOMIOJCHHE OOpaslloB BEIIECTB KOJIWYECTBOM | MOIb,
HCCIIe0BaHNE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C PA3IMUHON PACTBOPUMOCTBIO, IPUTOTOBIICHUE
pPacTBOpPOB C OMNpPEIETEHHOW MAacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHUE BOJBI C
MeTaljaMu (HaTpueM M KalbliueM) (BO3MOXKHO HCIOJb30BaHHE BHAEOMATEPUATIOB), UCCIEIOBAHUE
00pa3IoB HEOPraHWYECKHX BEIIECTB pPA3JMYHBIX KIACCOB, HAONIOJIEHUE W3MEHEHHS OKPACKU
MHAMKATOPOB B pacTBOpax KHCIOT W IIejouyel, usyueHue B3aumoneicTBusi okcuaa meau (II) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT € METaJUIaMH, PEAKUUN HEeUTpalu3aluu, MNOJyYEeHUE
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METailjla JPYTMM U3 PacTBOpPa COJIM, PELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxkHeNme KIIacChl HEOPraHUYECKUX COEAUHEHUIN.

Hepuoanyeckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viemenros JI. H.
MenneneeBa. Ctpoenne atomMoB. XumMHuYecKasi CBsI3b. OQKHCIUTEJIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBbie MOMBITKH KIacCH(PHUKAIMN XMUMHUYECKUX DJIEMEHTOB. [IOHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIEJTOYHO3EMENIbHBIE METAJIIbl, TaJIOTE€HBI, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa xumudeckux aemeHTos 1. 1. Menaeneesa.
KopoTtkonepuoanas u qimuHHONIEproAHAs popmbl [Teprogudeckoii CHCTEMBI XUMUYECKHX JIIEMEHTOB
. U. Menneneesa. Ilepuoasl u rpynnel. OU3HYECKHd CMBICI IMOPSAKOBOIO HOMEpa, HOMEPOB
MepUoJia U TPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX sifep. M3oTonbl. DnekTpoHsl. CTpoeHUEe 31EKTPOHHBIX
00osouek aToMoB TiepBbIX 20 xuMudeckux 3nemMeHToB [leproauueckoii cuctemsl 1. V1. Menpaeneesa.
XapaKTepUCTHKa XUMHUYECKOI0 3JIEMEHTAa IO ero mojoxkeHuto B Ilepmoamueckoit cucreme [l .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsl pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U MEpUOAaM.

3nauenue [lepuoguyeckoro 3akona u Ilepuoandeckoil CUCTEMbI XUMHUYECKHUX AJIIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. . I. MeHnneneeB — yu€HbIi U rpak1aHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (OMSpHASI M HETIOJSIPHAS) CBSA3b. DJIEKTPOOTPUIIATEIHLHOCTh
XHMHYECKHX DJICMEHTOB. IOHHAs CBA3b.

Crenenp okucnenus. OKUCIUTEILHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iporieccsl oKucaeHus u
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

U3y4YeHHE 00pa3IOB BEMICCTB METAIIJIOB U HEMETAJIIOB, B3aMMOJICHCTBIE THIPOKCH 1A IIMHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEACHUE OMBITOB, MILTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEaKIIUU PA3IOKECHHS, COSTUHEHNUS).

Mescnpeomemmnuie ceasu

Peanuzarus MexnpeaMeTHBIX CBA3EH MPU U3YUEHUN XUMHUH B 8 KJIacCe OCYLIECTBISIETCS Yyepes
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMIOHATUNA, TaK W TIOHSATUN, SBISIOMINXCS
CHUCTEMHBIMU JJI51 OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAIU3,
CUHTE3, KJIacCU(pUKaIUs, TEPUOAUIHOCT, HAOI0IEHUE, IKCIIEPUMEHT, MOJISITMPOBAHHE, H3MEPEHUE,
MOJEIIb, SIBJICHHUE.

®duszuka: wmarepus, aroM, DJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHA, HW30TOIbI,
Pa0aKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi]l, BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, PU3NYCCKUE BEIIMYUHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorwust: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOABI, MOJE3HBIE HCKONAEMbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo 1 xXMMH4yeckas peakuusi



Ilepunonnueckuit 3axoH. Ilepuoauyeckas cucrema xumudeckux snemeHTos 1. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOICTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kallis, KaJlbLUi U HUX COEIWHEHUH B COOTBETCTBUU C IOJIOXKEHHEM D3JIEMEHTOB B
[Tepuoanueckoit cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUABI XUMHUYECKOM CBA3M. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BELIECTB. XMMHUYECKHE CBOICTBA BEILIECTB,
OTHOCSIIIMUXCSA K Pas3iIM4YHbBIM KJIaCCaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukamuss XMMHUYECKMX pEaKUUi MO pa3iMyHbIM MpHU3HAKaM (M0 YUCIYy M COCTaBy
YYacCTBYIOINX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 N3MEHEHHIO CTENEHEW OKUCIICHUS
XMMHMYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, 0 YYacTHIO KaTajlnu3aropa). JK30- U SHAOTEPMHUUECKUE
peakuuu, TEepPMOXUMUYECKUE YPABHEHMS.

[TonstHe 0 ckopocTH XHMHYeckod peakuuu. lloHsTHE 00 00paTMMBIX W HEOOpPATHUMBIX
XUMHUYECKHX peakiusax. [IoHsATHE 0 TOMOreHHbIX U IeTepOoreHHbIX peakuusax. [loHsTHe o Karamuse.
ITonssTHE 0 XMMUYECKOM paBHOBecuU. PaKTOPBHI, BIMUAIOIIAE HA CKOPOCTh XMMHYECKON PEAKLUU U
MI0JIO’)KEHNE XMMHUYECKOTO PaBHOBECHSL.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIMH, OJEKTPOHHBIA  OallaHC  OKHMCIHMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHUE ypaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKIMii ¢ UCIOJIB30BaHUEM METO/1A AIIEKTPOHHOI 0 OanaHca.

Teopust >IEKTPOIUTHUECKON AMCCOLMALMHU. OJIEKTPOJIUTBI W HEDIEKTPOJUTHL. KaTnousl,
aHUOHBI. MexaHW3M [HCCOLMALMM BEUIECTB C Pa3jIMUYHBIMM BHJAMU XUMHUYECKOH CBs3u. CTeneHb
mucconranui. CHIbHBIE B CITa0bIe SJICKTPOIIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHUS TPOTEKAHUS PEAKIM HMOHHOTO OOMEHa, IOJHBIC W
COKpAIllEHHBbIE HOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHUCJIOT, OCHOBAaHUN M COJEH B CBETE
NpeCTaBICHUN 00 IEKTPOTUTHYECKON Aucconnarun. KadecTBeHHble peakiiui Ha HOHBL. [loHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C MOJEIISIMU KPUCTAUINYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB — METAJUIOB
U HemeTaluioB (TpaduTa ¥ anmMmasa), CIOXKHBIX BEIIECTB (XJIOpUA HATpHUs), HCCIEIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM peakluu OT BO3AEUCTBUS Pa3INYHbIX (PAKTOPOB, UCCIIETOBAHUE
AIIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, IMPOLECCAa NUCCOLMALMHA KHCIOT, IIEI0YeHd M CoieH
(BO3MOXKHO MCITOJIb30BaHME BUJIEO MAaTEPUAIIOB), IPOBEACHUE OIBITOB, MIUTIOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHKe OCaKa, BhIICICHHE Ta3a, 00pa3oBaHUE BOJIBI),
OMbBITOB, WUIIOCTPUPYIOIIMX NPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue,
pEaKIMK Ppa3IOKEHUs, COECIUHEHHs), DPACIO3HABAHWE HEOPraHWYECKHUX BEIIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEAaKLIMH HA MOHBI, PEIIEHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtaibl 1 MX coeJUHEHHS

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucineHus. CtpoeHne M (PU3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJOr€HOB. XHMHYECKHE
CBOWCTBA Ha TMpHMepe Xjopa (B3aUMOACHCTBHE C MeTaJUIaMH, HEMETaulaMH, IIEeI04YaMu).
Xnoposogopoa. ConsiHasi KUCIOTa, XUMHUYECKHE CBOWCTBA, NOJIydeHHe, NmpumeHeHue. [leilicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHW3M 4elloBeKa. BakHeWlne XJIOpuIbl U HUX HAXOXKICHHE B
IIPUPOJIE.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BEIIECTB —
KHUCJIOpOJia U Cepbl. AJUIOTPONHbIE MOJU(PUKALIMN KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA CEPBHI.
CepoBonopoJi, cTpoeHue, (pu3nueckue U XuMuueckue cBoiictBa. OKCHIBI Cepbl KaK MPeICTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHas Kuciora, (uU3MYecKMe M XHMMHUYECKHE CBOMCTBa (00IIMe Kak
NpPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). XUMHUUECKUe pPEaklnu, JIeXallde B OCHOBE
NPOMBIIIJICHHOTO croco0a MoyydeHus: cepHO KucnoTel. [lpumenenue cepHoi kucinotTel. Comu



CEpHOI KHCIIOThI, KadyecTBEHHas! peakius Ha cynbdar-noH. Haxoxnenue cepsl u e€ coeAMHEHUH B
npuposie. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHNUAMHU CEphl (KUCIOTHBIE T0KIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS.

OOmass  xapakTepucTHKa dJeMeHTOB VA-rpymmbl. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKHCIEHUA. A30T, paclpoCTpaHEHHE B NMpHpoJie, (PU3NUECKHEe U XUMHUYECKHUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (hu3M4YecKHe M XHMHUYECKUE CBOWCTBA,
nojiyyeHue U npuMenenue. Coaum aMMOHUS, UX (U3MUECKHEe U XUMHYECKHE CBOICTBA, IPUMEHEHUE.
KayecTBeHHast peakius Ha HMOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MoylyuyeHHe, (U3NYecCKue U
XMUMUYECKHe CBoMcTBa (00mMe Kak TpeAcTaBUTENs Kilacca KUCJIOT U creuuduyeckue).
Hcnonb30BaHuEe HUTPATOB M COJICH aMMOHHUSI B KaueCTBE MHHEPAJIBHBIX yIOOpeHUH. XUMHUECKOe
3arpsiI3HEHUE OKPYIKAIOLIEH cpe/ibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE AOXAU, 3arpsA3HEHHE BO31yXa,
mouBsl ¥ BogoéMoB). Docdop, ammorponHbie Moaudukanuu dochopa, GuU3MIECKHe U XUMUUYECKHE
cBoiictBa. Oxcun docdopa (V) u dochopras kuciora, pusnueckue M XUMHUYECKHE CBOMCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAILHBIX YI00PEHU.

OO6mas xapaktepuctuka daeMeHTOB [VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHM OKUCIIECHUS. YTJIEepoJl, alJIOTPOIHbIE MOIUPHUKAIMH, pPaclpOCTpaHEHHE B
npupoze, Gpu3nuecKkue M XUMHYeckue cBoWcTBa. Ancopbuus. KpyroBopoT yriepona B mpHpoJe.
Oxcuapl yriaepona, ux (QU3MUEcKue M XMMUYECKHE CBOWCTBA, NEHCTBHE HA KHUBBIE OPraHU3MBI,
MIOJlyYeHUE U TNpPUMEHEHHE. DKOJIOrMuecKHe MpoOJeMbl, CBs3aHHBIE C okcuaoMm yriepona (IV),
TUIIOTE3a [NI00ANBHOTO MOTEMJICHUs KiIUMaTta, TapHUKOBbIN 3 dekT. YroapHas kuciaora u €€ coiu,
ux (uznyeckrue U XMMHUYECKHE CBOICTBa, MOMydeHHE M NMpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBI. Vcronp3oBaHue KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHUS OO0 OPraHMYECKMX BEIIECTBAX KAK O COEIMHEHMAX YIVIEpOoAa
(MeTaH, 3TaH, 3TWIEH, allETUJICH, 3TaHOJ, INIMLEPUH, YKCycHas kuciota). [IpupoaHble HCTOYHUKH
YII€BOAOPOAOB (Yrojb, IPUPOAHBINA ra3, HEPTh), MPOAYKTHl UX HepepaboTku (OCH3MH), UX POJIb B
ObITY W TPOMBIIIICHHOCTU. [loHATHE O OMOJOTHMYECKHM BaXKHBIX BEIIECTBAX: JKHUpax, Oelkax,
yriaeBoJdax — M HX pOJIM B KHM3HM 4YejoBeka. MarepuaabHOe €IUHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢pusnueckue 1 XUMHYECKHE CBOHCTBA, MOJlydeHUe U npuMeHeHne. CoeTuHeHus
KpemHHs B mpuponae. O0mue mpexacraBieHuss 00 okcuae kpemuus (IV) m kpeMHUEBOW KHCIIOTE.
Cunukatel, MX HUCIHOJNb30BaHWE B OBITY, B MPOMBIIUICHHOCTH. BakHeiliue CcTpouTenbHbIE
MaTepualbl: KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eToH. IIpoGiembl Oe3omacHOro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3l0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI, NPOBEJCHHE
KayeCTBEHHBIX PEAKIMH Ha XJOPHUI-MOHBl M HaOJIIOAEHUE IMPHU3HAKOB HMX MPOTEKAHUS, OIbITHI,
oTpakaromue (U3NYeCKue M XUMHUYECKHE CBOICTBAa TaJOT€HOB M HX COCIMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), O3HAKOMJIEHHE C O00pa3laMHu XJIOpPHAOB (TajJOreHUA0B),
O3HAaKOMJIEHHE C oOpa3uamMu cepbl M €€ COeAMHEHMSAMHM (BO3MOXHO  MCIIOJIb30BaHHE
BUZEOMATEpPHaIOB),  HaAOMIOAEHHWE  Mpolecca  OOyrJuMBaHMs ~ caxapa  MOojA  JAEHCTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHUCIIOTHI, M3YYEHHE XUMHUYECKUX CBOMCTB pPa30aBICHHON CEpHOM
KHCJIOTHI, TPOBEICHUE KAaYeCTBEHHOM pEaKnuu Ha CyiabpaT-uOH M HaONIOJCHHE TpH3HaKa e
MIPOTEKAHUs, O3HAKOMJICHHE ¢ (U3MYECKUMHU CBOWCTBAMHU a30Ta, (ochopa W HX COCIUHECHHUM
(BO3MOXKHO HCIIOJIb30BAHHE BUJECOMATEPHANIOB), 0Opas3liaMu a30THBIX M (PochOpHBIX yaA0OpeHui,
NoJy4eHue, cooupaHue, pacro3HaBaHUE M M3y4YE€HHUE CBOICTB aMMHaKa, IPOBEIeHIE KauyeCTBEHHBIX
peaknuii Ha MOH aMMOHUS U QochaT-uOH U M3yUCHHE PU3HAKOB WX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHHUE BHJI€OMATEPUATIOB),
U3y4yeHHe MOJENEeH KPUCTAIIMUECKUX pPeIIETOK anmasa, rpadura, QysuiepeHa, O3HAaKOMIIEHHE C
IpOIeCCOM  aicopOLMU  PAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOWCTBOM
POTHBOTa3a, MOJy4YEeHUE, COOMpaHHe, PAacCIO3HABaHUE W M3YUYCHHE CBOMCTB YIJIEKHCIIOrO rasa,



MPOBEJICHUE KAYECTBEHHBIX PEAaKIUil Ha KapOOHAT W CHJIMKAT-MOHBI M HM3yYeHUE TNPU3HAKOB HX
MpPOTEKaHUsl, O3HAKOMJIEHME C TMPOAYKIMEH  CHJIMKATHOM  MPOMBINUIEHHOCTH, pPEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BaxxHenme HeMeTauibl U UX COSAMHEHUS.

MeTa/luibl M UX COCIMHEHUS

OO01mas xapakTepuCTUKa XUMUYECKUX AIEMEHTOB — METaJVIOB HA OCHOBAaHUH UX TOJIOKEHHUS B
Ilepuonnueckoir cucreme xumuyeckux odinemeHToB [[. M. MenneneeBa M CTpPOEHHsS aTOMOB.
Crpoenne MeTayioB. MeTalmudeckas CBs3b W METaUIMUecKas KPUCTAUIMYECKasl pemeTka.
DJIEKTPOXUMHUYECKUI Psil HAPsSKEHU MeTauioB. Ou3nyeckue 1 XMMUYECKUE CBOMCTBA METAJIIIOB.
OO6mue crocoObl momyuyeHUs: MeTauioB. [loHATHE O KOpPpO3MM METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl X OT Koppo3uu. CrutaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) M HX IPUMEHEHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[Ilenounble MeTaibl: MoJoXKeHUEe B [lepuoguyeckoil cucreMe XxumMuyeckux 3iemeHtoB [, U.
MeHeneeBa, CTpO€HHUE UX aTOMOB, HaxOJI€HUE B npupoje. Pu3nueckue 1 XUMHUYECKUE CBOMCTBA
(ma mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCUABI HATpUA M Kaius. [IpuMeHeHue menouHbIxX
METAJUIOB U UX COCIMHEHUH.

[IlenouHo3eMenbHBIE METAIBl MAarHUM W KaJdblUii: TosiokeHue B llepmoanueckoi cucteme
xumudeckux siemeHToB [[. WM. MennpeneeBa, cTpoeHME HMX aTOMOB, HAaXOXJIEHHE B IPUPOJE.
du3nYecKre U XUMUUECKHE CBOMCTBA MarHus M Kaibliusa. BaxkHelme coeMMHeHUs Kaabliusl (OKCH/I,
THIPOKCHUI, con). JKECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunnii: nosoxenne B Ilepuonuueckodt cucteme xumuueckux snemeHtoB . U.
MeHneneeBa, CTpOEHHE aToMa, HaXOXIeHUE B mnpupoae. PuznuecKkue M XUMUYECKHE CBOMCTBA
amoMuHMsI. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucreme xumudyeckux sneMeHToB . M. Menaeneena,
CTPOCHME aTOMa, HaXOXJEeHHE B npupoae. Ouznyeckne U XUMUYECKUE CBOMCTBA kene3a. OKCHpl,
runpokcuabl u conu xenesa (I1) u sxenesa (II1), ux cocras, cBoicTBa U OTyUEHUE.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE ¢ 00pa3laMi METAJIOB U CIUIABOB, MX (PU3NYCCKUMHU CBOHCTBAMH, U3yUCHUE
PE3yIBTATOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIB30BAHHE BHUIACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCH/IAa KalbIUsl U HATPUs C BOAOH (BO3MOKHO HCIIOIH30BaHUE BIIEOMATEPUATIOB),
UCCIEOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipoliecca TOPEHMs >Keje3a B KHUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIMil Ha WOHBI:
MarHusi, KaJblus, alIOMUHUS, ITuHKa, xene3a (1) u sxenesa (I1I1), meau (I1), HabmroneHne u onMcanue
MPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMM HATpUS, Kalus U KaiblHs (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIECIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIFHBIX 33/1a4 10 TeMe « BakHeilme MeTaibl U UX COCTUHEHUSI.

XuMHus 4 OKpYsKaomias cpeaa

BemectBa u Marepuanbsl B IMOBCEIHEBHOW KU3HM 4YeJlOBEKa. be30macHoe HUCIOoJIb30BaHUE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBasi moMOIIh MpU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arps3HEHUE OKPY’KaloIIew cpeasl (MpeaesibHasi IOMyCTHMash KOHIIEHTpaIus
BemecTs, nanee — [1/1K). Poib xuMun B permeHnu 3K0JIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB MAaTepUAIOB (CTEKIIO, CTLIABBI METAJIIOB, IIOTMMEPHBIC MATEPHAIIBI).

Meswcnpeomemnunie ceasu

Peanusanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kiacce OCyHIECTBISAETCS Yyepes
UCIIONIb30BaHME KaK OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHSATUH, SIBISIOIIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAYyYHBIA (PAKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIU3,
CUHTE3, KJIaCCU(PUKAIUS, IEPUOUIHOCTD, HAOJIOICHUE, IKCIICPUMEHT, MOJISITMPOBAHIE, H3MEPEHUE,
MOJIETIb, SIBJIEHUE, TAPHUKOBBIN 3D (PEKT, TEXHOIOT S, MaTEPHAIIBI.

®uzuka: Mmartepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsijl, IPOBOAHUKU, MOTYIPOBOIHUKU, TUATIEKTPUKH,



($oTO37EeMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, TIa3, pPacTBOp,
pPacTBOPUMOCTh, KpHCTAIINUECKasi PeIETKa, CIIIaBbl, (PU3NUYECKUE BETHUUHBI, €AUHUIIBI U3MEPEHUS,
KOCMHYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE31b1, CONHIIE.

buonorus: ¢orocunTe3, npIxaHue, Omocdepa, SKOCHCTEMa, MHUHEpaJIbHBIC YIO0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHbIE MOPOJIBI, MOJE3HBIE HCKOMaeMbIe,
TOIIJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHMS IMPOTrPaMMbl OCHOBHOIO  OOLIEro 0Opa3oBaHMs
JIOCTUTAIOTCSl B X0/ OOy4YeHMs XMMHMU B €AMHCTBE Y4eOHOW M BOCIHUTATENbHOM NEATENbHOCTH B
COOTBETCTBUHU C TPAJAULHUOHHBIMU POCCUHCKMMM COLUOKYJBTYPHBIMM U JOYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMH, TPUHITHIMA B OOINECTBE MpaBHJIaMH ¥ HOPMAaMH IOBEICHHS W CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHMs, CAMOPA3BUTHA U COLMATN3AMH 00yUarOIIUXCsl.

JIMYHOCTHBIE ~ pe3yNbTaThl OTPaXalOT TOTOBHOCTh OOyYaroIUXCs PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACIIMPEHUE OIBITA EATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOTO OTHOIIECHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, MCTOPHMUYECKOMY M HayYHOMY
HACNIEINI0, TIOHMMAHUS 3HAYCHUS XUMHUYECKOW HAayKd B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOW HWH(OpPMANUEHl O MEepeqOBBIX JOCTIKEHUSX W OTKPBITHSX
MHUPOBOH M OTEUECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa U
00I1IeCTBa;

2)rpa:;kIaHCKOr0 BOCIIUTAHUSA:

MIPEACTABICHUS O COLMAJIbHBIX HOpPMax W MPAaBWIAX MEKINYHOCTHBIX OTHOILUECHUN B
KOJIJIEKTMBE, KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTM B  OOLIECTBEHHO IOJIE3HOW, y4eOHO-
UCCIIEI0BATENIbCKOM, TBOPUECKOW M JIPYTHMX BHJAX JAEATEIbHOCTH, FOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JESTETbHOCTH TPU BBHIMOJIHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3aJay, BBIMOJIHECHUH
XUMHUYECKUX 3KCHEPUMEHTOB, CO3JJaHUM Y4E€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHMMAHUIO U
B3aMMOIIOMOIIM B ITPOLIECCE ITON YUEOHOU NesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEIECHUE U
IIOCTYIIKA CBOMX TOBapHILEH € MO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUM IOCTYIIKOB;

3)lIeHHOCTH HAYYHOT'0 O3HAHMA:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIECTBE U XMMHUYECKON PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd U COCTABIIAIOIIME OCHOBY JUIsl NOHMMAaHHUS CYIIHOCTH
HAYYHOM KapTHHBI MHpA, MPEACTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEIoH, O POJIU XMMHUH B IO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATCIIGHBIC MOTHBBI, HAIIPABJICHHBIE Ha IIOJyYEHHWE HOBBIX 3HAaHMM II0 XHMHUH,
HeoOXonuMble i OOBSICHEHUS HaONIONaeMbIX TPOLECCOB W  SBICHUHM, I103HaBaTEJIbHOM,
MH(POPMALIMOHHON M YUTATENBCKOW KYJIBTYPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON PalOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHON JUTEPaTypOH, JOCTYNHBIMM TEXHUYECKUMH CpEICTBaMU
MH(POPMALMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHUIO U TMO3HAHMIO, JIIOOO3HATENBbHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, MPOEKTHOM W HCCIIEOBATEILCKOM JEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00yUYEHUs B ajbHEHNIIEM;

4)dopMupoBaHMSA KYJIbTYPHI 310POBbS:

OCO3HAaHHE LICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 30POBBIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KM3HU, OCO3HAHHE MOCIEACTBUN U HEMPUATUE BPEIHBIX NPUBBIUEK (YIOTPEOICHUS



QJIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOJCHUS TpPaBHI O€30MaCHOCTH TMIPH
o0OpalieHny ¢ XMMUYECKUMU BEIIeCTBAMU B OBITY U PEATbHOM KU3HU;

5)TpyaoBOro BOCIuTAHMS:

MHTEpeC K MPAaKTHUYECKOMY H3YyYEHHIO0 Mpodeccuil U TpyAa pa3InyHOro poja, YBaKEHHE K
TPYZy U pe3yibTaTaM TPYIOBOM AESATENbHOCTH, B TOM UYHKCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHBIA BHIOOP MHIUBUAYATHHONW TPACKTOPUHU MPOIOIIKEHHSI 00pa30oBaHUs C
y46TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB U
MOTPeOHOCTEH, yCremHoN mpoecCHOHATBHON JEATEIPHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHUHH,
TOTOBHOCTH aIalITUPOBATHCA B Mpo(eccroHaNbHOI cpee;

6)3K0/10rMYeCKOr0 BOCIIUTAHMSI:

AKOJIOTHYECKU IIeJIeco00pa3Hoe OTHOIICHWE K MPUPOJC KaK HMCTOYHUKY JKM3HH Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHHWS, IMOHMMAaHHE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpa3a »KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHUSI MpaBUi OE30MAaCHOTO TMOBEACHHS MpH padoTe C BEUIECTBAMH, a TaKKe B
CUTYaIUAX, YIPOKAIOUIUX 30OPOBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJlydaeMble MPH U3YYEHUH XUMHH, Ui pelleHus 3aiad,
CBSI3aHHBIX C OKPY KaIoIlel MPUPOIHON CPEAO, sl MOBBILICHHS YPOBHS 3KOJIOTHUECKOU KYJIBTYPBI,
OCO3HAHHUS TJIOOATFHOTO XapakTepa AKOJIOTHMYECKUX MPOOJIeM W MyTel MX pPElIeHHUs MOCPEICTBOM
METOJ0B XHUMHH, FKOJOTUYECKOTO MBIIUJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM M COIIMATIbHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pPe3yJNbTAaTOB BBIACISAIOT 3HAYUMbIe s (OPMUPOBAHUS
MHUPOBO33pEHHUST OOIIEHAYYHBIC TOHATUS (3aKOH, TCOpHs, NPHUHIMUI, THIOTEe3a, (aKT, CHCTEMa,
MPOLIECC, IKCIEPUMEHT U JPyroe.), KOTOpbIE HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
mpeaMeTax W TMO3BOJSIOT HA OCHOBE 3HAHWM M3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHUE O
[[EJIOCTHOW HAay4YHOH KapTUHE MUpA, U YHUBEpCAIbHbIE Y4YeOHBIC ACHCTBHS (IIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJSTUBHBIC), KOTOphIE obOecrneunBaioT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOI 1eATeIbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBEPCAJIbHbIC YUeOHbIe 1eHCTBUS

ba3oBbie Jiornueckue 1eMcTBUA:

YMEHHUS UCTIOIh30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS MTPH OCBOCHHUH 3HAHUMW: PACKPHIBATh
CMBICIT XUMHYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE MPU3HAKY, YCTAHABINBATH B3aUMOCBS3b C
JIPYTHUMH TIOHSATHSIMH), HCTOJb30BaTh MOHATHS N7 OOBSCHEHUS OTIEIbHBIX (DAKTOB U SIBICHUI,
BBIOMpATh OCHOBAHHS M KPUTEPUH JUIS KIACCU(UKAIMHU XWUMHYECKUX BEIIECTB U XUMHUYECKUX
peaKkiuii, yCTaHaBIWBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXAY OOBEKTaMH HM3yUCHHs, CTPOUTH
JIOTUYECKHE pacCykAeHHus (MHAYKTUBHbBIC, NEAYKTUBHbIE, [0 aHAJOTWUHU), JeNaTh BBIBOJBI U
3AKITHOYECHUS;

YMEHUE NPUMEHSTh B TMpOLIECCe IMO3HAHUS MOHATUS (IPEAMETHbIE U METaNpeIMETHBIE),
CHMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XHMHH, NPEoOpa3oBbIBATH HIUPOKO
MpPUMEHSEMbIE B XUMHUHU MOJENIbHbIE MPEACTaBICHUS — XUMUYECKUIl 3HAaK (CHMBOJ 3JEMEHTA),
XUMHUYEcKast popMyJia U ypaBHEHHUE XUMHUECKON PEaKIK — MPHU PEelICHNH Y4eOHO-TI03HABATEIbHBIX
3a/a4, ¢ y4ETOM 3THX MOJIEIBHBIX MPEICTABICHUN BBISBISITH U XapaKTEPU30BATH CYIIECTBEHHBIC
MIPU3HAKU M3y9a€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH, BBIABISTH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3M M IMPOTHBOPEYUS B H3Y4YaE€MbIX IpOLECCAX H
SBJIICHUSIX.

ba3oBbie ucciienoBaTe/ibCKue AeHCTBUS:

YMEHHUE UCTIOIh30BaTh MOCTABJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUSI, a TAKKE B
KaueCTBE OCHOBBI I ()OPMHPOBAHMSI THUIIOTE3bI MO MPOBEPKE MPABWIHBHOCTU BBICKA3bIBAEMBIX
CYXICHU;

NpPUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAONIOAAaTh 32 XOJOM MPOIECca, CAMOCTOSITENIBHO MPOTHO3UPOBATH €T0



pe3yabTar, (opMmynupoBaTb O0OOOIIEHHS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCJIEIOBaHMS, COCTABIIATH OTUET O MPOJICIIAHHON padoTe.

Pa6ora ¢ unopmanmeii:

yYMEHHE BBIOMpATh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUIOB U
dopM mpencTaBieHUs, IMOJYyYaeMyl0 M3 Pa3HbIX HMCTOYHUKOB (HAy4YHO-TONYJISIpHAs JUTepaTypa
XMUMUYECKOTO COJIEpXKaHMs, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBAThH
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE NPUMEHSATh pa3lIM4YHbIe METOJbl M 3alpochl MPH MOMCKE U 0TOOpe MH(pOpPMALUU U
COOTBETCTBYIOIMX JIAHHBIX, HEOOXOAMMBIX Ui BBIMOJIHEHUS y4eOHBIX M IMO3HABATEIbHBIX 3a/ad
ONpeNeIEHHOr0 THUMa, NpUOOpeTeHHe OmbITa B 00JaCTH HCIOJB30BaHHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJEHHE KyJIbTYpPOW AKTHBHOI'O HCIOJb30BAaHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTHUMAJIbHYIO (POpMY MpeICTaBICHUS HH(POpMaLIK
U WUTIOCTPUPOBATh PELIaeMble 337a4ll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMi, JpyrumMu (popmamu
rpaduKu 1 UX KOMOMHAIMSIMH;

YMEHHE HCIIOJIb30BaTh W aHAJM3UpOBaThb B IIpollecce YYEOHOH M HCCIeI0BaTEeNIbCKON
JEATEIbHOCTH UH(POPMALIUIO O BIMUSHUM MIPOMBIIUIEHHOCTH, CEJILCKOTO X034HCTBA U TPaHCIIOpTa Ha
COCTOSIHHE OKpY>Karollei MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBIC YHUBepcaIbHbIe y4eOHbIEe 1eiCTBHA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJ€ AUaNOTa U (WJIK) AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOMn
TeMbI, OPMYJINPOBATh CBOU MPENTI0KEHNUS OTHOCUTENIBHO BBINOJIHEHUS NTPEJI0KEHHON 3ajauu;

YMEHHUS MPEJCTABIATh MOJTYUYCHHbIE Pe3yJbTaThl MO3HABATENLHON JEATEIBHOCTH B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX; A€JaTh MIPE3CHTALNIO PE3YJIbTATOB BBIIIOJIHEHUS XUMUYECKOTO KCIIEPUMEHTA
(J1abopaTtopHOro OIbITa, JTAOOPATOPHOM PabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, y4€OHOTO
MIPOEKTA);

YMEHHUsI y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HaBaTEIbHOM U
UCCIIEI0BATENILCKON ACATENbHOCTH TPU PEIICHUH BO3HUKAIOUIMX MPOOIeM Ha OCHOBE y4éTa O0IIuX
MHTEPECOB U COIVIACOBAHUS MNO3MLIMHM (00CYyXIeHus, oOMEH MHEHHSIMH, «MO3IOBbIE LITYpPMBD»,
KOOpJIMHAIIMsI COBMECTHBIX JIEHCTBUM, ONpEesIEHNEe KPUTEPUEB 10 OLEHKE KAaueCTBa BBIOJHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe NeliCTBUSA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LEeNU JeATENbHOCTH, IUIAHUPOBATh, OCYILECTBISTH,
KOHTPOJIMPOBATh U IIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JAEATEIBHOCTh, BEIOUpATh Hauboee
3 deKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHbIX U MO3HABATENIbHBIX 3a/1a4, CAMOCTOATEIBHO COCTABIIATh
WU KOPPEKTUPOBATh IIPEMIOKECHHBIM aIrOPUTM JCUCTBUN IPHU BBIIIOJHEHUM 3aJaHUN C y4ETOM
MIOJIyYE€HUsI HOBBIX 3HAHUH OO0 U3ydyaeMbIX OOBEKTax — BEIIECTBAX M peaKUusiX, OLECHUBATh
COOTBETCTBUE IOJYUYEHHOTO pE3yJIbTaTa 3asBICHHON 1I€JIM, YMEHUE UCIOJIb30BATh U aHAIU3UPOBATh
KOHTEKCTBI, IpeJlaraeMble B YCIIOBUU 3a/1aHU.

NPEJMETHBIE PE3YJIbTATbBI

B coctaBe mnpeaMeTHBIX peE3yNbTaTOB IO OCBOEHHIO O00S3aTENIBHOTO  COJEp)KaHus,
YCTAHOBJICHHOTO  JaHHOW  QeaepanbHON  pabouyell  mporpamMMoil, BBIICISIOT: OCBOCHHBIC
00yyaromMUMUCs HayyHble 3HaHUSA, YMEHUS U COCOOBI ACHCTBUI, ciennpuieckue s MpeaMeTHOM
obOmactu «XUMHA», BUABI JEATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEPIPETaLuH,
IpeoOpa30BaHUIO ¥ MPUMEHEHHUIO B PA3JIMUHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoHmy oOyueHus B 8 kJjiacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpakaTbh C(HOPMUPOBAHHOCTH y 00YYAOLINXCS YMEHHIA:
® PACKPBIBATH CMBICI OCHOBHBIX XMMUYECKHX NOHATHI: aTOM, MOJIEKYJAa, XUMUYECKUN IJIEMEHT,

IPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJISIpHAas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi J0JsI XMMHUYECKOrOo 3JIEMEHTa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHI,
KHCJIOTa, OCHOBAaHME, COJb, 3JIEKTPOOTPHLATENIBHOCTh, CTENEHb OKHUCIECHUS, XHMHUYECKas
peakuus, KiacCUpUKalMs peakuuil: peakluy COEJUHEHUS, PEAKIMU Pa3JIOKEHUs, peaKIuH



3aMEIICHHUs, PeaKkui 0OMeHa, 3K30- M HJOTEPMUYECKHE peaKIiy, TeIIoBoi 3¢ dext peakuumu,
SAIIPO aToOMa, SJICKTPOHHBIN CIIOH aroMa, aTOMHasi OpOUTalb, PaANYC aTOMa, XUMHUYECKas CBSI3b,
NOJISIpHAST W HETIOJISIpHAs. KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10JIs1 BellecTBa (IIPOLIEHTHAs KOHLEHTpAlMs) B pacTBOPE;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUH M IPUMEHSATH 3TH MMOHATHUS TIPU
OIMCaHHUM BEIIECTB U UX MPEBPAICHUH;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIl COCTaBJIEHUS (DOPMyJ BEINECTB U ypaBHEHHUH
XUMHUYECKUX peaKLuii;
OIpeNeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHUCICHHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, NPUHAAJIECKHOCTh BEIIECTB K OINpPEACIEHHOMY KIJIACCy
COEIMHEHUH 1o popMyiaM, BUJ XUMUYECKON CBS3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUMYECKUX
COCIIMHEHUSX;
packpbiBath cmblci [lepuoanueckoro 3akona 1. . Menneneesa: 1eMOHCTPUPOBATh IOHUMAaHUE
NEPUOIUYECKON 3aBHCHMOCTU CBOWCTB XHUMHUYECKHX JJIEMEHTOB OT HX IIOJOXEHHUA B
[lepuonuueckoil cucteme, 3aKOHOB COXPAaHEHMS MacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJICKYJIIPHOTO YU€HUsI, 3aKOHa ABOTapo;
ONHUCBHIBaTh U XapaKTepu30BaTh TabmuuHyto ¢(opmy Ilepmoanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: Pa3/IMYaTh MOHATHS «TJIaBHAs NoArpymnna (A-rpymnmna)» u «mnobdouynas noarpynma (b-
rpymnmna)», Majble ¥ OOJbIINE EPUOIbl, COOTHOCUTH 0003HAUEHUS, KOTOPBhIE NUMEIOTCA B TabyInLEe
«Ilepnonnyeckas cucrema xumuueckux odsieMeHToB [I. M. MenneneeBa» ¢ 4YHMCIOBBIMHU
XapaKTEepUCTUKAMHM CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, odliiee
YHCIIO AJIEKTPOHOB U pacpeesieHHe UX MO AIIEKTPOHHBIM CIIOSAM);
KJaccu(UIMpPOBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEAKIIUU
(10 YUCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIUIOBOMY 3 dekry);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX KJIACCOB,
NOATBEpXKJasi  ONUCAaHWE MPUMEPAMU  MOJEKYJSPHBIX  YpPaBHEHHH  COOTBETCTBYIOLIUX
XUMHYECKHX PEAKIU;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOXHOCTH ITPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B PAa3JIMUHBIX YCIOBUIX;
BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHYECKOIO 3JIEMEHTa MO (hopMyJie COEAMHEHMs, MacCOBYIO JIOJII0 BEIIECTBA B pPacTBOpE,
HOPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOH peaKInu;
IPUMEHATh OCHOBHBIE ONEpallMU MBICIUTEIbHON 1EATEIbHOCTH — QHAJIN3 M CUHTE3, CPAaBHEHHE,
00o011eHne, cucTeMaTU3aluio, KiacCu(hUKaLUIO, BbISIBIEHHE NPUYMHHO-CIIEICTBEHHBIX CBs3eH
— JUISL U3yYEHUs] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHi{, €CTeCTBEHHO-HAyYHBIE METOJIbI
NO3HAaHUS — HaONIoNeHWe, W3MEpPEHHe, MOJICIUPOBAaHUE, OSKCIIEPUMEHT (peallbHBId U
MBICJICHHBIN );
CJIEZIOBATh TPaBWIIaM TIOJIB30BaHUSI XUMHUUECKOH MOCYA0H 1 1abopaTopHBIM 000pyIOBaHUEM, a
TaKXe MpaBuiIaM 0OpallleHHsl C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU IO BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHUIO M COOMpaHHIO Tra3000pa3HBIX BEILIECTB
(Bomopoa M KHCIOpOJa), MPUTrOTOBICHUIO PAcTBOPOB C OIpENeIEHHOW MaccoBOM moieit
pPacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH M IPOBOJAUTH XHUMHUYECKHE OSKCIEPUMEHTHI 10
pacro3HaBaHMIO pACTBOPOB IMIEJNOYEH M KHUCIOT € IMOMOIIBIO HMHIUKATOPOB (JIaKMYC,
dbeHondranenH, METUIOPAHK U IPYTHE).

K konmy oOydeHust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYJAIOLIIXCS YMEHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHNA 3JI€MEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IPOCTO€  BEIIECTBO,  CJIOXKHOE  BELIECTBO,  BAJEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIEHHS, XMMHUYECKas peaklus, XUMHYECKas CBS3b,
TETIOBON 3(PEKT peakiuu, MOJb, MOJISPHBIM 00BEM, pacTBOp, SIEKTPOJIUTHI, HEITEKTPOIHUTHI,



AIIEKTPOJIUTUYECKAsT JTUCCOLMALUS, PEAKUUUd HOHHOrO OOMEeHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTHUMBIE pEaKIHH, OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC
pEaKIMy, OKUCIUTENb, BOCCTAaHOBHUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, aJIOTPOITHS,
aM(pOTEepHOCTb, XMMHUUECKasl CBA3b (KOBaJEHTHAsl, HOHHAs, METAUINYecKas), KpUcTasInyecKas
pemérka, KOPpPO3Us METaUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLuHu, MpeesIbHO
nonyctumas koHenTpauus 11K BemecTsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH M MPUMEHSATh 3TU MOHATUS IPU
OIMCAaHWH BEIIECTB M UX MPEBPAIICHUH;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS (POPMYN BEIIECTB M ypaBHEHHU
XUMHYECKHX PEAKIUN;

OTIpeNeNATh BAJCHTHOCTh W CTENECHb OKUCICHUS XHMHUYECKHX JJIEMEHTOB B COEAMHEHHSIX
pa3IMYHOTO COCTaBa, MPUHAMIC)KHOCTh BEIIECTB K OIMPEASIEHHOMY KIIACCY COCAMHEHUH 10
(bopMmynaM, BUJ XMMUYECKOH CBA3M (KOBaJE€HTHAasl, HOHHAsI, METAJNINYECKasi) B HEOPIraHNYECKUX
COEJIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOH (opmyiie, XapakTep cpeabl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCAVHEHUM, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBath cMbicn I[lepuoanyeckoro 3akona J[. V. MenneneeBa M JAEMOHCTPHPOBATH €rO
NOHMMaHME: OIMCHIBATh M XapaKTepU30BaTh TaONMM4YHYIO0 (opmy lleprogmueckoil CHCTEMBI
XMMHYECKHX 3JIEMEHTOB: pa3ivyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymmna)» U «1no0o4Hast
noarpynna (b-rpynma)», manble u GoJbline MEpUOIbI, COOTHOCHTH O003HAu€HUs, KOTOpbIE
UMEIOTCA B TEPHOAMYECKON TaONIMIE, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB UM 3apsj sAapa, ooliee YHCIIo JIEKTPOHOB U paclpe/esieHue UxX
TI0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCMHEHUH B IpeJieslax MaJblX MEPHOJOB U IVIABHBIX MOATPYIHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIUPOBaTh XMMHUYECKHE JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XMMUYECKHE PEAKIIUU
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEAaKUMU BEIIECTB, MO TEIIOBOMY 3¢¢ekTy, Imo
MU3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX HJIIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIKME M CHenu(UIECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEIECTB, TIOATBEPKIasi OMMCAHUE MMPUMEPAMH MOJEKYJISIPHBIX U MOHHBIX ypaBHEHHN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

COCTABJIATh YPAaBHEHHUS AIEKTPOJIUTUIECCKON TUCCOUMAIMH KUCIIOT, IEIOYEH U COJICH, TIOTHBIEC U
COKpAIllEHHbIE YPAaBHEHMs peaKkLUii HOHHOrO OOMEHa, ypaBHEHUs pEaKIHii, MOATBEPKAAOIINX
CYLIECTBOBaHHE T'€HETHUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CyIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI TOCPEACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

IPOTHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT X CTPOCHMSI, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX TPEBPALICHUN B PA3TUUHBIX YCIOBUIX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMyJsie COEAMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE,
POBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIInH;

coOI0IaTh MpaBUIIA MOJIB30BAaHUS XUMHUECKOHN MOCy0oi U 1a00paTOpHBIM 00OpYZOBaHUEM, A
TaKXe MpaBua OOpaIleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU 10 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHUIO M COOMpaHHIO ra3000pa3HbIX BEILIECTB
(aMMHaKa 1 yTrIeKUCIIoro rasa);

IPOBOJUTh PEAKLUUH, TMOATBEPXKIAIOIINE KAueCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IMYTEM XJIOPHI-, OpOMHI-, MOAUA-, KapOoHat-, (ocdar-, cunmkar-,
cynbdar-, THAPOKCHI-WOHBI, KATHOHBI aMMOHHS ¥ HWOHBI H3YYCHHBIX  METAJJIOB,
IPUCYTCTBYIOIIUE B BOJAHBIX PaCTBOpPaX HEOPraHUUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIUTEIFHON IEATEIbHOCTH — aHAJIN3 M CUHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMATU3AIUIO0, BBIIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — s M3y4YeHHUs



CBOMCTB BEIIECTB U XHMMHMYECKHUX pPEaKlMii, €CTECTBCHHO-HAay4HbIC METOAbl IIO3HAHUSA —
HaOJII0/IeHNEe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Paznen 1.1lepBoHavyaibHbleXUMHYECKHECTIOHATHS

1.1

1.2

HaumeHoBaHue pa3ieiioB U

TeM NPOrpaMMbl

Xumust — BakHasg 00J1acThb

€CTCCTBO3HAHHUA U

IIPAKTUYECKOU IeATEIbHOCTH

YCII0OBCKa

BemectBa 1 XuMudeckue
peaknuuu

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

15

20

KoHnTpoibHbIe
padoThI

Pa3pnen 2.BaxHeiimne npeacTaBuTe/ M HEOPraHNYeCKUX BelleCTB

2.1

2.2

23

24

Bosnyx. Kucnopon. Ilonsarue

00 okcrmax

Bonopoa.llonsitue o kucnorax

n COJIIX

Bona. PactBopsl. [Tonsitue 06

OCHOBAHMHAX

OCHOBHEBIE KJIACCHI

HEOPraHWYECKUX COCTUHEHUN

Htoro no pazneny

6

11

30

IIpakTHyeckue
padoTbI

JuiekTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

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

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

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

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

Paznen 3.1lepuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux djemMeHToB . U. MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu


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

[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema

31 XHUMHYECKHX d1eMeHToB /1. M.
MenpneneeBa. CtpoeHue atoma
XuMu4eckas CBA3b.

3.2 OKHCIUTETBHO-

BOCCTAaHOBUTCIILHBIC pCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢



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

9 KIIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3nen 1.BemecTBo U XUMHYECKHE PeAKIIUA

1.1

1.2

1.3

[ToBTOpeHue u yriayOneHne 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

9J'IeKTpOJ'II/ITI/I‘IeCKaH Auccouuanus.
XUMHYECKHE pcaknuu B paCTBOpax

Uroro no pazgeny

Pa3zgen 2.HeMeTaJJIBI M X COCTHHEHUSA

2.1

2.2

23

24

OO0m1as XxapaKTepUCTUKa XUMHUUECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTeprucTHKa XUMUIECKUX
aneMmeHToB VIA-rpynnsl. Cepa u eé€
COEIMHEHUs

061_]_[8.5[ XAPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOB VA-rpynisl. A30T, pochop 1 ux

COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX

aneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUH U UX COCAUHECHUS

Uroro no pazgeny

KoanuecTBo 4yacoB

Beero KonTpoJabusbie
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

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

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

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3.MeTaJUIBI M UX CO€THHEHUS

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxueiinme MeTaymibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3znen 4. Xumus u okpyxawuas cpeaa

4.1 BeniecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Ponap XuMuu B )KU3HU
yeJioBeKa. Tena 1 BellecTsa

IlonsTue o MCTOAaX ITIO3HAaHUA B XUMHHU

IIpakTuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopun U IpUEMbI
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

YucTele BenecTBa U CMECH. Crioco05b1
pasaciICHUuA cMmeceit

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MOBAPEHHOM COMM)»

BxoaHo¥ MOHATOPHHT

ATOMBI 1 MOJIEKYJIBL. XUMHUYECKUE
3JIEMEHTHI. 3HaKU (CUMBOJIbI)
XMMHYECKHX DJIEMEHTOB

[IpocTsle 1 Cl0KHBIE BEIIECTBA

ATOMHO-MOJIEKYJISIPHOCYUCHHUE

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bub6moreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
Xumudeckas opmyia. BaneHTHOCTH
aTOMOB XMMHYECKUX 3JIEMEHTOB

OtHOCHUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca

MaccoBasg 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUN

KomnuectBo Bemectsa. Moib.
MonsipHast macca

dusnueckre U XUMUYECKUE SIBJICHUS.
XuMUYecKas peakuus

[Ipu3Haku u ycioBus NpoTeKaHUs
XUMHYECKHUX PEAKIUI

3aKOH COXpaHEeHHsI MacChl BEILIECTB.
XUMHUYECKUE YPaBHEHUS

Brraucnenus KOJINYECTBA, MaCChl
BCIICCTBA IO YPABHCHUAM XUMHYCCKUX
peakuuii

Krnaccudukanus XuMHUECKUX peaKIni
(coenuHeHus, pa3noXeHus,
3aMeleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-
SHUUKJIONIEIUCT

KonTponbhas pabora no teme
«IIepBoHavanbHBIC 3HAHUA IO XUMUN
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucimopox — 35eMeHT u

https://m.edsoo.ru/ff0d2d50

bub6moreka [JOK
https://m.edsoo.ru/ff0d2eae

bubnunoreka [IOK
https://m.edsoo.ru/ff0d323¢

bubmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6moreka [JOK
https://m.edsoo.ru/ff0d5230

bubnunoreka [IOK
https://m.edsoo.ru/ff0d37fa

but6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6moreka [JOK
https://m.edsoo.ru/ff0d3b88

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BemecTBo. O30H

dusnueckue U XUMUYECKHUE CBOMCTBA
KHUCJIO0poJia (peaKuu OKUCTIEHUS,
ropenue). [lorstue 00 oxcumax

CriocoOblI osryueHust KUCI0poa B
71a00paTOpPUN U MIPOMBILLIEHHOCTH.
[IpumeHneHnuexucnopona

TennoBoii 3 PexT XuMuIecKoi
pEaKIyu, TIOHATHE O
TEPMOXUMHUYECKOM YPaBHCHHH, 3K30- U
IHIOTEPMHUECKUX PEAKIIUIX

TomuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3/1yXa, CIOCOObI €T0
MpeIOTBPALCHUS

[TpakTuueckas padota Ne 3 o Teme
«[Tonydyenue u coOnpaHue KHCIOPOa,
HU3y4YEHUE €r0 CBOMCTBY

Bonxopon — aneMeHT u mpocToe
BelecTBo. Haxoxaenue B npupoe
®uznyecKrue 1 XUMHYECKHE CBOMCTBA
Bojpopoza. [IpumenenneBogopoia

IlonsTHe 0 KHCIIOTaX U COJISIX

CriocoOslI nosty4eHus BOAOPoia B
nabopaTopuu

[TpakTuaeckas padora Ne 4 o Teme
«ITomydenue u coOupaHue BOI0poOIa,
HU3y4YECHUE E€r0 CBOMCTB)

bubmorexa [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d50d2

bub6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

Momnsipablii 00bE€M ra3oB. 3aKOH
ABorazapo

Brruncnenus 00bEMa, KOJIMUEeCTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UM 00BEMY

Breruucnenus 0068MOB ra3oB O
YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUN T'a30B

dusnueckue U XUMHUUYECKHE CBOIICTBA
BOJIBI

CocraB ocuoBanuii. [loasatue 00
WHIUKATOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACBIIIEHHBIE PaCTBOPBI. MaccoBast
JIOJISl BEILIECTBA B PACTBOPE

IIpakTuyeckas padota Ne 5 o reme
«IIpuroToBiieHre pacTBOPOB C
onpeAcNIEHHON MacCOBOU J10IEN
pacTBOPEHHOTO BELIECTBA»
KontponbHas padoTa o Teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

[TonyueHne u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEpHBIX
OKCHJIOB

OcHoBaHM: cOCTaB, KIaccupUKaIus,
HOMEHKJIaTypa

bub6moreka [JOK
https://m.edsoo.ru/ff0d542e¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmorexa [JOK
https://m.edsoo0.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnmnoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

but6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bubnunoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664¢e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[TonydyeHnue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

HonyquHe 1 XUMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOICTBa

[IpakTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 110 TCMC
«OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCTUHEHUN

I'enernueckas cBA3b MEXKY KiIACCaMU
HEOPraHWYECKUX COCTUHEHU

O0001IeHrE U CUCTEMATU3ALINS 3HAHUM

KonTponbHas pabota o Teme
"OCHOBHBIE KJIaCChl HEOPIAHUUECKUX
coequHeHnin"

[TepBbie MOMBITKY KIaCCUPUKAITUU
XHMHYECKHX 3JIeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX AJIEMEHTOB
[Tepronuueckuii 3aKOH U
[Tepronuueckas cucTeMa XUMHYECKUX
aneMeHToB /. 1. Menneneera

[lepuopl, TpyMNIIbl, MOATPYIIIIHI

bub6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnuorexa [JOK
https://m.edsoo.ru/ff0dfee2

but6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bub6moreka [JOK
https://m.edsoo.ru/00ad9474

bubnmnoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edso00.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9%¢la

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c



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
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

65

Ctpoenne atomoB. CocTaB aTOMHBIX
anep. N3otomnbl

CrpoeHue 31eKTPOHHBIX 000JI0UYEK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cucremsl [[. 1. Menaeneena

XapakTepHUCTUKAa XMMUYECKOTO
3JIEMEHTA 10 €0 MOJIO0KEHUIO B
ITepuonnueckoii cucreme /1. U.
Meneneena

3nauenue [lepuonnyeckoro 3akoHa st
pa3BUTHUSA HAyKU U nipakTuku. /. 1.
MenaeneeB — y4€HbIN, [I€1Aror U
IpaX<1aHuH

DNEKTPOOTPULIATEIBHOCTh AaTOMOB
XMMHYECKHX 3JIEMEHTOB

HNonHasg xumMudeckas CBI3b

KoBanenTHas MoJisipHasd XUMHUYCCKasd
CBs3b

KoBanenTtHas HCIOJISIpHAd XUMUUYCCKast
CBA3b

CreneHp OKUCIECHUA

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiuu

OKXHCIIHTEII ¥ BOCCTAHOBHUTEIIH

HToroBbs1ii MOHUTOPUHT

bub6moreka [JOK
https://m.edsoo.ru/00ada342

bubnunoreka [IOK
https://m.edsoo.ru/00ada6bbc

bubnuorexa [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bub6moreka [JOK
https://m.edsoo.ru/00adac34
bub6moreka [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edso00.ru/00adb076

but6moreka [IOK
https://m.edso00.ru/00adb076

bubmuorexa [JOK



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

PeseprubIil ypok. O6001eHNE 1

66 cucTeMaTu3anus 3HaHU

67 PesepBHelit ypok. O6o0IeHHE U
crucTeMaTu3alus 3HaHUI

68 PezepBHblit ypok. O000mIeHNE U

CUCTEMAaTU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

https://m.edsoo.ru/00adb486

bu6moreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne
n/
n

Tema ypoka

[Tepnonnueckuit 3akoH. [lepuoanueckas cucrema
xuMmudeckux diemenToB . . MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX IEMEHTOB IEPBBIX TPEX NEPUOIOB

Knaccmbnxaunﬂ U HOMCHKIJIaTypa HCOPTaHUYICCKUX
BCIICCTB

Bubl XUMU4ECKON CBA3HM U TUIIBI KPUCTAITIMYECKUX
peIETOK

BXxo1HOM MOHUTOPHUHT

Knaccudukanus XuMu4eckux peaxkiuii mo
Pa3JIMYHBIM IIPU3HAKAM

ITonstue o CKOPOCTH XUMHUUYECKOM pcaKknuu.
IToHsiTHE O TOMOT'€HHBIX U FETCPOTrCHHBIX PCAKIUAX

[TonsTre 0 XMMUYECKOM paBHOBECUU. PAKTOPHI,
BJIMSIIOIIKME HA CKOPOCTh XUMHUUYECKON PEAKIIUU U
MOJIOKEHUE XUMHYECKOTO PaBHOBECHS

OKXHCIIUTEIIFHO-BOCCTAHOBUTEIBHEIC peaknuun

KoauuecTBO 4acoB

Bcer
0

KonTtpousn
ble padoThI

IIpakTHyeck
ue padoTsl

Jara
U3y4eH
usi

DJIeKTPOHHBIE
uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/00ad
b59%e

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00ad
b7e2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad
bac6

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
bcb0

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad
be9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc
28¢

bubmmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

Teopust 3EKTPOTUTHYECKON AUCCOIUALINH.
CunbHbIC U ClIa0bIe ANEKTPOIIUTHI

HNonHble ypaBHEHUS peaKkuid

XUMHUYeCKHe CBOMCTBA KHCIIOT M OCHOBAHUM B CBETE
MIPEICTAaBICHUMA 00 IIMEKTPOIUTUIECKOM
IHACCOINAIIN

XUMUYECKHE CBOIICTBA COJICH B CBETE
MpEeACTaBICHUIN 00 AIEKTPOTUTHICCKON
JIHCCOIHAIIN

[TonsTre o runponuse conen

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

[IpakTuueckas padora Ne 1. «Pemienue
HKCIIEPUMEHTAIBHBIX 33124

KonTponbHas paboTta o Teme « DIeKTPOTUTHISCKAS
auccormanus. XuMUYeCKHe peakiiui B paCTBOPaX»

OOm1ast xapakTepUCTHKa raJloreHoB. XUMUYECKHe
CBOWCTBA Ha IpUMeEpE XJIopa

https://m.edsoo.ru/00adc
ade
bubmuoreka [JOK

https://m.edsoo.ru/00adc
d68

bubmmoreka [JOK

https://m.edsoo.ru/00ad
d448

bubmuoreka [JOK
https://m.edsoo.ru/00ad
d5ds8

bubmmorexa [JOK
https://m.edsoo.ru/00ad
d8b2

bubmuoreka [JOK
https://m.edsoo.ru/00ad
d9d4

bubmuoreka [JOK
https://m.edsoo.ru/00ad
ddi2

bubmmoreka [JOK
https://m.edsoo.ru/00ad
dbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
dec0

bu6mmorexa [IOK
https://m.edsoo.ru/00ad
dfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

19

20

21

22

23

24

25

26

27

XnopoBoaopoa. ComnsiHas KUCIOTa, XUMUYECKUE
CBOMCTBA, IIOJIyYEHUE, IPUMECHEHUE

[IpakTuueckas padora Ne 2 o Teme «Ilomyuenue
COJISTHOM KMCJIOTBI, U3yUYEHHUE €€ CBOKCTBY

Boruncnenus o ypaBHEHUSM XUMHUYECKHUX PEaKIIHid,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpymisl

AnnorpomnHbie MoauduUKau cepbl. HaxoxaeHue
Cephl U €€ COeAMHEHUI B TpUpPoie. XUMUYECKUE
CBOMCTBA CEPbI

CepoBonopo, ctpoenue, hpuzndeckue u
XUMHYECKUE CBOUCTBA

Oxcunpl cepbl. CepHast KUCIIOTa, GU3HUECKUE U
XUMHYECKHE CBONCTBA, MPUMEHEHHE

XUMUYECKUE pPeaKlny, JIekKaIIle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCc00a MOTy4YeHUs CepHON
KHUCJIOTBI.

XUMHUECKOe3arpsi3HEHUEOKPY KatoIecpe1bIcoe1n
HEHUSIMH CEPbI

BrrunciieHue MaccoBoil 1071 BbIXOAa MPOIYKTa
peakiuu

bu6mmorekxa [IOK
https://m.edsoo.ru/00ade
104

bu6mmorexa [IOK
https://m.edsoo.ru/00ade
348

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade
488

bubmmoreka [JOK
https://m.edsoo.ru/00ade
64a

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade
64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
802

Bbubnuoreka [JOK
https://m.edsoo.ru/00ade
a28

bu6mmorexa [IOK
https://m.edsoo.ru/00ade
c8a

bubmmoreka [JOK
https://m.edsoo.ru/00ade
cda



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

34

35

36

37

OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB V A-TPYIIITHI.
A30T, pacpocTpaHeHue B Ipupojie, pU3ndecKue u
XMMHYECKHE CBONCTBA

AMMI/IaK, €ro (I)I/ISI/I‘IGCKI/IC U XUMHNYCCKHUC CBOﬁCTBa,
NOJIYUCHUC U IPUMCHCHUC

[Ipaktrueckas pabota Ne 3 mo reme «Ilomyuenue
aMMuaKa, U3y4eHue ero CBOMCTB»

A30THas KucioTa, e€ Gpu3nueckue u XUMUYECKUe
CBOMCTBA

Hcnonb3oBaHMEe HUTPATOB U COJIE aMMOHUS B
Ka4yeCcTBE MUHEPAJIbHBIX YI00pEHUH.
XuMudeckoe3arps3HeHUEOKpyKarolecpeapicoein
HEHUSIMH a30Ta

dochop. Okcun dpocdopa (V) u pochopras
KHCJIOTa, PU3HYECKUE U XUMHUECKUE CBOMCTRA,
MOJTyYeHne

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEPAJIbHBIX Y100pEHHIH.
3arps3HeHnenpupoaHoiicpeapidochaTamu

VYrnepon, pactipocTpaHeHue B Ipupojie, GU3NIECKre
U XUMHYECKHE CBOMCTBA

Oxcunsl yraepoaa, ux pusndeckre U XuMHIECKHe
CBOICTBa. DKONOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

VYronpHas KHUCIoTa U €€ COJIn

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade
eab

bu6mmorexa [IOK
https://m.edsoo.ru/00adf
004

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf
180

bubmmoreka [JOK
https://m.edsoo.ru/00adf
306

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf
S18

bubmmorexka [JOK
https://m.edsoo.ru/00adf
68a

bubmuoreka [JOK
https://m.edsoo.ru/00adf
€20

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf
d9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adf
ebe

bu6mmoreka [IOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

38

39

40

41

42

43

44

45

46

[Tpaktuyeckas padora Ne 4 o teme "llomyuenue
yriekucioro rasa. KauectBeHHas peakuus Ha
KkapOoHaT-1oH"

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COEIUHEHHIX yriepoaa

Kpemuuii u ero coeiuHeHus

[IpakTuueckas pabora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Bakuneniue
HEMETAJUIBI M UX COEINHEHUD)

Konrtponsnas pabota no Teme «Baxkneiiue
HEMETaJUIbl U UX COCAUHEHUSD

OO01mmas XxapakTepucTUKa XUMUIECKUX HIIEMEHTOB —
MeTaJUIOB. MeTajinueckas CBA3b U METAJUIMYECKas
KpUCTa/uIM4ecKas pemerka. Pusnyeckue CBOMCTBa
METAJIOB

XUMHUYECKUE CBOMCTBA METAJLIOB.
DIIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METaJljIoB

OO6mume cmocoOs! morydeHus: MeTauioB. CIiaBbl.
Bprunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIIHH,
€CII OJIMH U3 PEareHTOB COJEPIKUT MIPUMECH

[TonsiTHE O KOPPO3UK METAIIIOB

https://m.edsoo.ru/00ae0
06¢

bu6mmoreka [IOK
https://m.edsoo.ru/00aec0
27e

bubmmoreka [JOK
https://m.edsoo.ru/00ae0
S4e

bu6mmoreka [IOK
https://m.edsoo.ru/00aec0
80a

bubmmorexa [JOK
https://m.edsoo.ru/00ae0
bf2

Bbu6nuoreka [JOK
https://m.edso00.ru/00ae0
el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael
03e

bubmmorexa [JOK
https://m.edsoo.ru/00ael
156

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael
156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

47

48

49

50

51

52

53

54

55

56

57

Il{enouynbIeMETaIIbI

OKCI/I,I[LI U TUAPOKCUJBI HATPUA U KaJIUs

Illenoyno3eMenbHBIC METAJIbI — KAJIBIIUA M MarHui

Bakueimme coeTuHEeHNA KAJILINS
O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHSI

[IpakTuueckas pa6ora Ne 6 no Teme "XKeécTkocTh
BO/JIbI U METOJIbI €€ YyCTpaHEHUA"

AmoMUHAT

AmdoTepHble CBOICTBA OKCHIA U THIPOKCHIA

Kemneso

Oxcunpl, TuIpOKCHIBI U conu xxenesa (1) u xenesa

278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael
4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael
4b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael

5e8

bubmmoreka [JOK
https://m.edsoo.ru/00ael

5e8

bubmuoreka [JOK
https://m.edsoo.ru/00ael

886

bubmmoreka [JOK
https://m.edsoo.ru/00ael

ae8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael

c64

bu6mmoreka [IOK
https://m.edsoo.ru/00ael

c64

bubmuoreka [JOK
https://m.edsoo.ru/00ael

dg6
bubmmorexa [JOK


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
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(I11)

O0001IeHrE U CUCTEMATU3ALIMS 3HAHUM

[TpakTrueckas pabota Ne 7. Perenue
9KCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «Baxueime
METaJUTBI U UX COCTUHEHUS

Brruncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIIMM,
€CJIM OJIH U3 PEareHTOB J]aH B U30BITKE WU
COZIEPKUT IIPUMECH.
BrlruncneHusaMaccoBONI0IUBBIXOIAIIPOLYKTA
peakuun

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

HTorossiii MOHUTOPUHT

BemectBa 1 MmaTrepuralibl B IOBCEAHEBHON KU3HU
qeJIoBEKa

XuUMHUYECKoe3arps3HeHNEOKPY KaloIencpe bl

Ponb xuMuM B perieHny SKOJIOTHYECKUX MpolaemM

PesepBubIiil ypok. O6001IeHHE U CUCTEMATU3ALIHS
3HaHUI

PesepBHEIil ypok. O000IIEHHE U CUCTEMATHU3AIINS
3HAHUU

PesepBubIiil ypok. O60011IeHHE U CUCTEMATU3ALIHS

https://m.edsoo.ru/00ae3
Seb

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae3
de8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael
750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3
50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4
270

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae4
270

bubmmoreka [JOK
https://m.edsoo.ru/00aec0
dOa

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b33¢

bu6mmorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

3HaHUU https://m.edsoo.ru/00ad
9c¢cbh2
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIEMATEPUAJBI/JVIA YYEHUKA

Xumusa. 8 «wmacc/T'abpuenssa  O.C., Ocrtpoymo W.I'., Cnagko C.A., HW3nmaTenbcTBo
«ITpocsemenuey; 2024.
Xumusa. 9  kmacc/Tabpuensa  O.C., OctpoymoB W.I'., Cnagxos C.A., MWznarenbcTBo
«IIpocBemenuey; 2024.

METOAUYECKHE MATEPUAJIBIIJIA YUUTEJIA

Cbopnux MaTepHaioB MO peann3aiu (eaepasbHOro KOMIOHEHTA TOCYIapCTBEHHOTO CTaHAapTa
obmero oOpa3oBaHus B 00mIe00pa30BaTEIbHBIX YUpEXKIEHHUsIX Bomirorpaackoit obmactu -
Bonrorpaa: Yuurens, 2006.

Labpuensn, O. C. Xumus. 8 Kiacc: KOHTPOJIbHBIE W TTpoBepouHbie padoTel O. C. ['abupuensH u
ap. - M.: Jlpoda, 2003.

Labpuensn, O. C. Xumus. 8 kmacc: pabouas terpaap Kk ydeObnuky O. C. T'abpumensna O. C.
INabpuensu, A. B. Smykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI

HUPECYPCBI CETU HHTEPHET

MynbTUMeHiHBIE 00pa30BaTEIBLHBIC PECYPCHI.
http://www.chemnet.ru

INazera «Xumusi» u calft Uit yautens «51 nuay Ha ypok xumum» http://him.1september.ru.
Enunas xomnexkuust LIOP: Tlpeametnast komnexnust « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnexkTpoHHas OubauoTeka yueOHbIX MaTepranoB Mo XuMuM Ha noptaie Chemnet.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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