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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha YpOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHusl COCTaBIEHA HA OCHOBE TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTIO 0O0IIero obpa3oBaHus,
npencraBieHHbx B PI'OC OO0, a Ttakxke Ha ocHOBE (heaepanbHO pabouelt MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLIETIIMK MpernojaBaHus Yy4eOHOro mpeamera «XuUMHUS» B 00pa30BaTEIbHBIX OpPraHU3ALMIX
Poccuiickoit deneparumu.

IIporpamma 1mo Xumum Aa€T NpeACTaBICHUE O LEJIX, OOIIel cTpaTeruu o0y4yeHHs, BOCIIUTAHUS U
pa3BUTH OOYYAIOUIMXCS CPEACTBAMHM y4eOHOro NpeaMeTra, YCTaHABIMBAET 00s3aTeNbHOE NPEAMETHOE
COJIEp/KaHUE, NPELyCMATPUBAECT PACIPEAEICHUE €r0 MO KilaccaM M CTPYKTYpUPOBaHHE IO pasAeiaM U
TeMaM [porpamMmbl [0 XHUMHUH, OIPEIENSAECT KOJWYECTBEHHbBIE W KAYECTBEHHbBIE XapaKTEPUCTHKU
COJIEp/KaHUs, PEKOMEHAYEMYIO IOCIIEOBATEIbHOCTh W3YUYEHUS XHUMHUU C Y4YETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarolmmxcs,
OTIpeIeNIIeT BO3MOXKHOCTH TIpeAMEeTa JUIsl peau3alii TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNpHON IPOrpaMMbl Ha YPOBHE OCHOBHOIO o0Iero oOpa3oBaHus, a Takke TpeOOBaHMH K
pesyabTataM OOydeHHs XMMUM Ha ypOBHE IieJiell M3ydeHHs IpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-
MI03HABATENBHOM JeSITEIbHOCTH 00YUaIOIIEerocsi 0 OCBOCHUIO yUEOHOT0 COIepKaHMSL.

3HaHUWE XUMMU CIY>KUT OCHOBOW s (POPMUPOBAHUS MHUPOBO33PEHUS OOYYaIOLIErocs, €ro
NPEJCTaBICHUNA O MaTepHaTbHOM EIWHCTBE MHUPA, BAXHYIO pOJb HrpaloT (OPMHUpPYEMbIe XHMHUEH
NPECTaBICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 HBOJIOIMH BEILECTB B MPHUPOJIE, O MyTAX PEIICHUS
JIO0AIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKON, MHUIICBON U
AKOJIOTMYECKOI 0e30nmacHOCTH, MpoOIeM 3ApaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pealM3alud BO3MOXHOCTEM JUIsl caMOpa3BUTUS U (GOPMHPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el U (yHKIIMOHATIBHON IT'PaMOTHOCTH;

BHOCHUT BKJaJ B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyYaroluXcsi, HABBIKOB
X CaMOCTOSITEIbHOM y4eOHOH MAesTeNbHOCTH, SKCHEPUMEHTAJIBHBIX M HCCIEIOBATEIbCKHX YMEHHUH,
HEOOXOIMMBIX KakK B MIOBCEITHEBHOMN JKHU3HHU, TaK U B MPO(EeCCHOHANBHOM NesITeIbHOCTH;

3HaKOMHUT CO cleuru(UKOW HAyYHOIO MBILIUICHHUS, 3aKJIa/JbIBA€T OCHOBBI LIEJIOCTHOIO B3TJIsfAa Ha
€IWHCTBO TIPUPOJABI W YEJOBEKa, SIBIISETCS OTBETCTBEHHBIM JSTarioM B (OPMHUPOBAHMH E€CTECTBEHHO-
Hay4YHOH IpaMOTHOCTHU O0YyYaroIuXxcs;

CIOCOOCTBYET (POPMUPOBAHHMIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSAM, K
NPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOIMYECKOE 00pa3oBaHKe 00yUYarOIIUXCs.

JlaHHBbIE HampaBiIeHUS B OOYYEHUU XUMHUHM 00ECHEeUMBAIOTCS CIEHUPHUKON colaepikaHus y4yeOHOTro
IpeIMeTa, KOTOPBIN SIBJISIETCS MENaroruueck aJarTUPOBAHHBIM OTpaKCHHEM 0a30BOM HAayKHM XUMHUM Ha
OIIpeEIEHHOM ATare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO oOuiero oOpa3oBaHHUs OpPUEHTHPOBAH Ha OCBOEHHUE
O0yYaroIMMHUCST CHCTEMBI T€PBOHAYAIBHBIX IOHATHH XUMHH, OCHOB HEOPTaHUYECKOW XHMHUH U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHus MporpaMMbl IO XMMHUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO MOJX0/a K
e€ n3yuenuto. CozneprkaHue CKJIaJbIBAETCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBbl MOHATUI 0 XUMHUUECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpPTaHU30BAaHbI 110 MPUHIIMITY
IIOCJIEZI0BATEIBHOIO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKHUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOTO YY€HHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona [l. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHUS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOM TUCCOLMALNN BEILIECTB B paCTBOPaX.

TeopeTnueckne 3HaHWS pacCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH IOTYYEHHBIX M OCMBICIEHHBIX
(bakTOoB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K IPYrOMY, BHIIOJIHS (PYHKIIUN OOBSICHEHUS U



MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHHE TPOrpamMMbl MO XUMHUHU CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XMMHUYECKOMN
COCTaBIISIONICH HAyYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEeMHOW MPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K
HAYYHOMY 3HAHUIO M METO/IaM IO3HaHUs B Hayke. M3ydyeHrne XUMHUH MPOUCXOIUT C IPUBIICUCHUEM 3HAHHIA
U3 paHee U3yUeHHBIX YUeOHBIX MpeaMeToB: «OKpykaroumii Mmup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIace».

[Tpn u3y4eHNn XUMUHU MIPOUCXOTUT (HPOPMHUPOBAHKE 3HAHUH OCHOB XMMHYECKOW HAyKH KaK 0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM JEeSTeIbHOCTH YeJIOBeKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3a7aua yueOHOro mpeiMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUMA
— BaXHeWmMX (aKTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX TOJOKECHHH, TOCTYMHBIX OO0O0OIIeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HAayKd, B MPHOOMICHMH K HAyYHBIM METOJaM IMO3HAHUS MpH
W3YYCHHUH BEIECTB U XUMUYECKUX peakluii, B JOPMUPOBAHUH U PA3BUTHU MTO3HABATEIBHBIX YMEHUHN U UX
MPUMEHEHUN B y4€OHO-ITO3HABATEIHHON U Y4EOHO-MCCIEA0BATEIHCKON IEATEIPHOCTH, OCBOCHUH MPABUIT
0e30macHOTo OOpaIIeHHs C BEIICCTBAMHU B MOBCETHEBHON KU3HH.

[Ipy M3y4eHWM XMMUU Ha YPOBHE OCHOBHOTO OOIIETro 00pa30BaHUs Ba)KHOE 3HAUYCHUE MPUOOPEIH
TaKHe LeNH, KaK:

— (GopMHpOBaHHE WHTEIUIEKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY NPUHSATHIO pEUICHHH, CHOCOOHON aganTupoBaThcsi K OBICTPO
MEHSIOLTUMCS YCIOBHSIM KU3HU;

— HaNpaBJIEHHOCTh 0O0YYEHHS HAa CUCTEMAaTHYECKOE MPUOOIIeHNE 00yUYaIOMIUXCSI K CAMOCTOSTEIbHON
MO3HABATEILHON JESATENIbHOCTH, HAYYHBIM METOJaM TO3HaHWs, (OPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrieueHre yCIOBHIA, CIIOCOOCTBYIOIIUX MTPHOOPETEHUIO 00YJIAFOIIMMHUCS OMBITa PAa3HOOOPA3HOU
NesITeIbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), UMEIOLIUX
YHUBEPCAIBLHOE 3HAUYEHUE JIJISl PA3IMYHBIX BUJIOB JA€ATEIbHOCTH;

— (opmupoBanue oO0IIel (QYHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH, B TOM YHUCIIE
YMEHHUH OOBACHATH U OLEHUBATH SIBICHUS OKPYXKAIOIIETO MUPA, UCIIONB3YS 3HAHUS U OIbIT, MOJTYYCHHbIE
Ipu M3YyYEHUH XUMHUHU, TMPUMEHSATh WX TMPU PEIICHUH TPOOJIEeM B TMOBCEIHEBHON >KM3HH H TPYIOBOM
NeSITeTbHOCTH;

— (dopmupoBaHre y OOydYAOIMUXCS TYMAaHUCTHYSCKUX OTHOIICHWH, TIOHUMAaHUS IIEHHOCTH
XUMHAYECKUX 3HAHWWA IUIsi BBIPAOOTKH SKOJOTMYECKH IIEJIECOO0pa3HOTO TMOBEACHUS B OBITY M TPYIOBOM
NEeSITeIbHOCTH B LIESIX COXPAHEHUSI CBOETO 3/I0OPOBBS M OKPY>KAIOLIEH MPUPOTHON CPeibl;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO W CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOEHHs OOIIEUYEIOBEUECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpodmis u
HANPaBIEHHOCTH JalbHEHIIIETO 00yYECHHUS.

B nensx ycunieHus mporpamMmbl 0 XUMUH 8 Ki1acca Ha 3ydeHue TeM 100aBjieH | yac U3 HIKOJIbHOTO
KOMIIOHEHTa ydeOHoro riaHa. Yacel qo0aBiIeHBl B KAl pasfen mporpammbl. OOIIee YMCIIO YacoB,
OTBEJIEHHBIX JJIsl U3yUYEHUsI XMMHUU HAa YPOBHE OCHOBHOI'O 001Iero o0pa3oBanus, coctapiseT 136 yacos: B 8
kiacce — 102 ygaca (3 yaca B Henento), B 9 kitacce — 68 yacoB (2 4yaca B HEZIETIIO).

s BeimonHenuss pexkomenaauuid OOII mpenycMoTpeHbl Tembl MO NPOPMHUHUMYMY, BKIIOYEHBI B
OTJENbHbIE YPOKU WM KaK 4acTh YpOKa Uil O3HAKOMIICHUS yYallluXcsl ¢ MPOQEecCHsIMH, CBS3aHHBIMH C
XUMHUEH.



COILEPKAHUE OBYYEHUSA
8 KUIACC
IlepBoHauya/IbHbIE XMMHYECKHE IOHATHUS
[Ipeamer xumun. Posib XuMuM B )KM3HU YeloBeKa. XUMHs B cucteMe Hayk. Tena u BemectBa. Ousnueckue
CBOMCTBa BELIECTB. ArperaTHOe cOCTosiHME BewecTB. [loHATHE 0 MeTOAax MO3HAHHUA B XUMHU. YUCTbIE
BeriecTBa 1 cMecH. CriocoObl pas3zieseHus: CMecei.
ATOMBI U MOJEKYJIbl. XUMHUYECKUE AIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie U cioxHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.
Xumunyeckasi ¢opmyna. BajJeHTHOCTh aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemectB. OTHOcHUTENnbHas aroMHas Mmacca. OTHoOcCUTENbHas MOJIEKYyJIsspHas wmacca. MaccoBas [oiid
XUMHUYECKOI'O MJIEMEHTA B COCIUHEHUH.
KonuuecTtBo Bemectsa. Monbs. Monsipaast Macca. B3auMocBsi3b KOIMUECTBA, MACChI U YKCTIA CTPYKTYPHBIX
enuHUIl BeulecTBa. Pacu€rel mo Gpopmysiam XUMHUECKUX COSTUHEHUH.
dusnyeckue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peakius U €€ MpU3HAKU. 3aKOH COXPAHEHHUS MaccChl
BelIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XMMHYECKUX peakuuil (COeIUHEHUs, Pa3IokKEeHHs,
3aMelIeHus, OOMeHa).
Xumuueckuii IKcnepumenm:
3HaKOMCTBO C XMMMYECKOH IOCYJ0i, MpaBujaMu pabOThl B J1a0OopaTOpuu U IpuéMaMu oOpalleHus c
71a00paTOpHBIM 000pYA0OBaHUEM, U3YyUCHHE U ONMHUCAHUE (PU3UUYECKUX CBOMCTB 00pa3ll0B HEOPraHMUYECKUX
BeleCTB, HabmojaeHne ¢u3nueckux (TUIaBleHHE BOCKa, TasHUE JIbJa, pacTHUpaHUE caxapa B CTYIIKe,
KUIIEHWE W KOHJAEHCallus BOJAbI) M XUMHUYECKUX (FOPEHHME CBEYHM, INPOKAJIMBAHUE MEIHOHI MPOBOJIOKH,
B3aUMOJICHICTBUE MeJa C KHUCJIOTOW) SIBJICHHUH, HAOIMIOJAEHWE W OIKMCAHUE MPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuuil (pas3iokKeHHe caxapa, B3aUMOJEHCTBHE CEpPHOM KHUCIOTHI C XJIOpHJIOM Oapus,
paznokenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aWMOJEHCTBUE Kejie3a C PACTBOPOM COJIM MEIU
(II), m3ydyenue cmocoOOB pa3felieHusI CMeceil: ¢ MOMOIIbI0 MarHuTa, (UILTPOBaHUE, BBIAPUBAHHE,
OUCTUIUISILMSL, Xpomartorpadus, NPOBEJACHHE OYUCTKU TOBAPEHHOM COlM, HAOIIOJeHHE W OIMCaHhe
pe3yabTaTOB IMPOBEIEHUS OIBITA, WUIIOCTPUPYIOLIErO0 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIeH
MOJIEKY (IIapOCTEPKHEBBIX ).
Baskueiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB
Boznyx — cmech rasos. CocraB Bo3myxa. Kuciopox — asnemeHT M mpocroe BemiecTBo. HaxoxneHue
KHCIIOpOoJia B MpHUpoe, Gu3NYecKue U XUMUYecKue cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopona. CrocoObl TMONydeHHs] KHCIOpoJa B JIaDOpPaTOPUM M MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoja B mpupojie. O30H — ayuioTpornHas MoauuKalus KUCIopoia.
TernoBoil 3ddexT XumMuveckod peakiuu, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- U JHIOTEPMUYECKUE
peakiuu. TOIUIMBO: yroiib U METaH. 3arpsa3HeHUE BO3/AyXa, yCUIICHHE TApHUKOBOTro 3¢ (dekTa, pa3pylieHue
030HOBOTO CJIOSI.
Bonopon — anemeHT u npoctoe BemecTBo. Haxoxxaenne Boiopoia B Mpupoe, pu3HuecKue 1 XuMHIECKUe
CBOWCTBa, MPUMEHEHHE, CTIOCOOBI moydeHus. KuciaoTs! u conu.
Moutsipablii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.
®usnyeckue cBoWcTBa BOnbl. Boma kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACBIIICHHBIE
pactBopbl. PacTBOpuMOCTE BelecTB B BoAe. MaccoBas [0J1s1 BElIeCTBa B pacTBOpe. XUMHUYECKUE CBOKMCTBA
BoAbl. OcHOBaHusA. Ponb pacTBOPOB B MpUPOJE M B JKU3HU 4elOoBeKa. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3HeHuE IpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.
Knaccudukanus neopranmueckux coeauHenuit. Oxcuapl. Knaccudukanus OKCHAOB: coyie0Opasyroliue
(ocHOBHBIE, KHUCIOTHBIE, aM(oTepHbIe) U HecolieoOpasyromme. HomeHknarypa okcuno. dusnueckue u
XUMHUUYECKHE CBOMCTBA OKCUIOB. [loyueHne OKCHUI0B.
OcHnoBanusa. Knaccudukamuss ocHoOBaHWMW: MmIEIOYM M HEPACTBOPUMBIE OCHOBaHHWS. HomeHkiatypa
OoCHOBaHMI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [loiryueHrne oCHOBaHUM.



Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kuciaor. @uzndeckue 1 XUMUYECKUE CBOMCTBA KUCIIOT.
Psn aktuBnoctn MmetaiuioB H. H. bekerosa. [Tonydyenue Kucior.

Conu. Homenkiatypa coneil. @uznueckue 1 XuMudeckue cBorcTsa coneil. [lonydyenne coneit.
I'eneTnueckas CBsI3b MEXKIy KiIacCaMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeIEHUE CO/IePIKaHuUsl KUCIOpOo/ia B BO3/LyXe, MOJIyueHHe, COOMpaHue, paclo3HaBaHue U
U3y4YEHHE CBOICTB KHUCJIOpOJa, HAOJIO/IEHWE B3aUMOJAEHMCTBUS BELIECTB C KHUCIOPOIAOM U YCIOBHS
BO3HUKHOBEHUS M MPEKpalleHusi TopeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U ONHCAHUE UX
CBOMCTB, TMoONy4YeHHe, coOupaHHe, pacrmo3HaBaHWE U U3yUYEHHE CBOMCTB Bojaopoja (ropeHue),
B3auMojieicTBue Boaopojna ¢ okcuaoM wMeau (1) (BO3MOXXHO UCHOJIB30BAaHWE BHICOMATEPHATIOB),
HaOmroieHue o0pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JIOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C MeTallaMH (HAaTpUEM U KajbliueM) (BO3MOXKHO
UCTIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIIEOBAaHUE OOpa3l0B HEOPraHWYECKHX BEIIECTB Pa3IHYHBIX
KJIaCCOB, HAOJIOJIEHUE HU3MEHEHMsI OKPACKHM HMHIUKATOPOB B pAcTBOpaxX KHUCIOT U ILEIOYell, u3ydyeHue
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCJIOT C METalIaMH, PEaKIUi
HEWTpaIM3alliy, MOJYyYEHHE HEpPacTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOTO MeETajla JIPYTUM U3
pacTBopa COJIM, PELICHHE HKCIIEPUMEHTAJbHBIX 3a1ad Mo TeMe «BaxHelmme Kiacchl HEOPraHUYECKUX
COCIUHECHUI.

Ilepuoguvecknii 3axkon u Ilepmonmueckas cucrema xumu4yeckux 3jemeHToB /I. M. Mennaeneesa.
Crpoenne atoMoB. XumMnueckasi cBsizb. OKHCJIMTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIMHU

[lepBbie MOMBITKM KIACCH(PUKAIUK XUMHYECKHX 3J1eMEHTOB. [loHATHE O Tpymmax CXOIHBIX AJIEMEHTOB
(11e104YHbIE U HIEIOYHO3EMENbHBIE METaJIbl, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DIIEMEHThI, KOTOPbIE 00pa3yIoT
am(poTepHbIE OKCUABI U TUAPOKCUIBL.

[lepuonnueckuit 3akoH. llepuogumueckas cucrema xumudeckux osnementoB JI. WM. Mengeneesa.
Kopotkonepuoanas u qmuaHONIEproaHas Gopmel [lepuogndeckoit cuCTeMbl XUMHIECKHX deMeHToB 1. U.
Menpeneesa. I[lepuonsl u rpynnbl. du3nueckuil CMBICH MOPSJKOBOIO HOMEpPA, HOMEPOB IEpUOJa U
TPYIIIbI 3JIEMEHTA.

Ctpoenne aromoB. CocTtaB aTOMHBIX sifep. M3otombl. DnekTpoHbl. CTpOeHHE 3JEKTPOHHBIX 000JI0YeK
atToMoB nepBelx 20 xumuueckux aneMmeHToB Ilepuogmueckoit cuctemsl [l U. Menneneesa.
XapakTepucTuka XHMMHYECKOrO 2JIEMEHTa 10 ero nosiokeHutro B Ilepmonmueckonn cucreme J[. U.
Menpeneesa.

3aKOHOMEPHOCTH  HW3MEHEHUs paJuyca aTOMOB XUMHYECKHUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IIEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa U Ileproguueckoil CUCTEMBl XUMUYECKUX JJIEMEHTOB JJISl Pa3BUTHS
HayKku U npaktuku. /. 1. MeHnneneeB — yuéHbli U rpaXkJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHass (HoJisipHass M HEMOJSIpHAsi) CBA3b. JEKTPOOTPULIATEIBLHOCTh
XUMHUYECKUX 3J1€MEHTOB. MlOHHas CBA3b.

Crenenb  oxucineHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE — peakiuu. llpomecchl  OKkucieHus
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

N3ydenne 006pa3lioB BELIECTB METAIOB M HEMETAJUIOB, B3aUMOICHCTBHE IHIPOKCH/IA IMHKA C PACTBOPAMHU
KHCIOT M  LIEJIOYed, IPOBEIEHUE  ONBITOB, WJUIIOCTPUPYIOUIMX  IPUMEPBl  OKHUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEHUE, PEaKLIUU PA3I0KEHUS, COSTUHEHUS).

Meoscnpeomemnbwie ceasu

Peanuzanuss MeXNpeaIMETHBIX CBA3€M IpU M3yYEHUHM XUMUM B 8 Kiacce OCYILECTBISIETCS 4epes
UCIOJIb30BaHNE KaK OOUIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U NOHATUMN, SBISIOLIUXCS CUCTEMHBIMU
JUIS OTZI€JbHBIX MPEAMETOB €CTECTBEHHOHAYUHOT'O LIUKIIA.



OOmume ecTeCTBEHHOHAyYHbIC TOHSTHS: HAay4YHBIA (DaKT, THIOTE3a, TEOpUs, 3aKOH, aHaJIW3, CHUHTE3,
Kiaccuukanus, TEPUOTUIHOCTh, HAOIIOJIEHHWE, SKCIEPHUMEHT, MOJCIUPOBaHUE, W3MEpPECHHE, MOJIEb,
SIBJICHHE.

®uzuka: MaTepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI, PaTUOAKTUBHOCTb,
MOJIEKYJIa, JJICKTPUYECKUN 3apsj, BEIIECTBO, TelO, O0BEM, arperarHoe COCTOSHHME BEIIeCTBa, Tas,
(bu3nYeCKre BeTMYNHBI, €AMHUIIBI H3MEPEHHUS, KOCMOC, TUTAaHETHI, 3BE37161, COIHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

I'eorpadus: armocdepa, rumpochepa, MHHEpAIbI, TOPHBIC MOPOIBI, TMOJE3HBIC HCKOMAeMbIe, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXMMH4ecKkas peakuus

[lepuonnueckuii 3akoH. [lepuoanueckas cucremMa xumudeckux snemeHToB J[. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX JIEMEHTOB NEPBBIX TPEX MEPUOOB, KU,
KaJIbLMs U UX COCIUHEHUW B COOTBETCTBUHU C IOJIOKEHHUEM D3JIEMEHTOB B llepmoamueckoil cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BelecTBa: BUJIbI XUMUUECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHMOCTh CBOWCTB
BEIIIECTBA OT TUIIa KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanmst m HOMEHKJIATypa HEOPTraHMYECKHWX BEHICCTB. XWUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAILUXCS K Pa3IU4HbIM KJaccaM HEOPraHMYECKUX COCIMHEHUN, T€HETUYECKasl CBA3b HEOPTraHUYECKUX
BEILIECTB.

Krnaccudukanus XUMHYECKUX PEAKIUN 10 Pa3IMYHBIM MpHU3HAKaM (TI0 YHCITy U COCTaBY YYacTBYIOIIUX B
pEaKuu BEIIeCTB, M0 TeToBOMY (P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKUCIICHUS! XUMHYECKHUX dJIEMEHTOB,
Mo oOpaTUMOCTH, O YYaCTHIO KaTaJau3aTopa). DK30- U IHIAOTCPMUUYECKHE PEAKIUU, TEPMOXUMUUYECKHE
ypaBHEHHUS.

[TonsiTie 0 ckopocTH XuUMHUYecKoW peakiuu. [loHsATHEe 00 0OpaTMMBIX W HEOOPATUMBIX XHMHUYECKHX
peakuusx. IloHsiTHE O TOMOT€HHBIX M TreTeporeHHbiX peakiusax. [lonstue o karanmze. Ilonsitue o
XUMUYECKOM paBHOBecuH. DakTopbl, BIUSIOIIME HA CKOPOCTh XHMHMUYECKOM pPEAKUUU U TOJOKEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, JJICKTPOHHBIA OalaHC OKHCIUTEIBHO-BOCCTAHOBUTEIHHOM
peakuuu. CoCTaBlI€HHE YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA C HUCHOJIb30BAaHUEM
MeTO/1a SJIEKTPOHHOTO OasaHca.

Teopust 3MEKTPOTUTHYECKON TUCCOIMAIUU. OJIEKTPOIUTH M HEIIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOIMAlMKM BEIIECTB C PA3IMYHBIMM BUJIAMU XUMUUYECKOH CBsi3u. CTENeHb IUCCOLMAIUU.
CuibHBIE U ClTa0ble SJIEKTPOJIUTHI.

Peakuuu noHHOro obmeHa. YcCiOBUs MPOTEKAHUS PEaKUUid MOHHOTO OOMEHa, TOJHBIE U COKpAIEHHBIC
WOHHBIE ypaBHEHHUs peakuuid. CBOWCTBa KHCIOT, OCHOBAaHHMM M COJeil B cBeTe MpeAcTaBleHUil 00
ANEKTPOIUTHYECKON aucconnanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHsITHE O THApOIN3E COJEH.
Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUTMYECKUX PEIMIETOK HEOPTaHMYECKUX BEIIECTB — METaUIOB H
HeMeTaJsIoB (rpadura M anMmasa), CJIOKHBIX BEUIECTB (XJIOpHUJA HATpusi), UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTM  XHMHYECKOM  peaKkIuud OT  BO3JACHCTBHUS  pPA3NMYHBIX  (AKTOPOB,  HMCCIICIOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIUAIIMUA KUCIIOT, IIEeI0UeH U coyeil (BO3MOKHO
WCIIOJIb30BAaHUE BUJEO MATEpPUAJIOB), MPOBEACHHUE OIBITOB, WJUIFOCTPUPYIOLIUX IPU3HAKKA NPOTEKaHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHHE OcCajKa, BbIIEJICHHE Trasza, 00pa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX — IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — peaKiuil  (ropeHue, peakiuu
pa3NOXKEeHUs, COEJUHEHHUs), PACIO3HABAHWE HEOPTraHWYECKUX BEIIECTB C TOMOIIBI0 KaueCTBEHHBIX
peaKIuii Ha HOHBI, pelIeHNE YKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTananl 4 UX cOeAMHEHUS



OOmas xapakTepucThKa rajoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTEMEHU OKHCIICHUS.
Crtpoenue u Gpu3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — rajoreHOB. XMMHYECKHE CBOMCTBA Ha MpPUMEpE
xJiopa (B3auMoOJeicTBUE ¢ MeTallaMM, HeMeTaJUlaMH, Lienoyamu). XjaopoBojaopon. ConsHas KHUCIOTa,
XMMHUYECKHE CBOMCTBa, MOJy4YeHHe, NMpuMeHeHue. JleiicTBue Xjopa M XJIOPOBOJOPOJa HA OPraHU3M
yesnoBeKa. BaxkHenmme XJIOpuapl U UX HAXOKIECHHUE B IPUPOJIE.

OOm1ast xapakrepucTuka 31meMeHToB VIA-rpymnmel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTETIEHU
okuciieHus. CTpoeHre U (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbBIE
MOJU(PUKAIINHA KUCIOPOJIa U cepbl. XMMUYECKHe CBOKUCTBA cepbl. CepoBOIOpO, CTpoeHHE, (hru3nyeckre u
XUMHUYecKue cBoiicTBa. OKCuABI cepbl KaK IMPEACTaBUTENM KHUCIOTHBIX OKcHaoB. CepHas KHCIOTa,
bu3nYecKne M XUMUYECKHE CBOMCTBA (0OIIMEe Kak MPEACTaBUTENS Kiacca KHCIOT M crenuduaeckue).
XUMHUUECKUE PEAKIMHU, JIeKAIIUe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYyYeHHsS CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit kucnotbl. CoONM CEpPHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha CyiabpaT-HoH.
HaxoxneHune cepbl M €€ COeOUHEHUN B IpUpojae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKaloLEH Cpelsl
COCMHEHUSIMH Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JIyXa W BOJOEMOB), CHOCOOBI €ro
MIPEIOTBPALLECHUS.

OO6mrast xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTePHBIE CTETICHH
OKHCJIeHUS. A30T, paclpocTpaHeHHe B MpUpoje, pU3ndeckue u XuMuueckue cpoiictsa. KpyroBopot azora
B mpupone. AMMHaK, ero (u3mueckue M XMMHUYECKUE CBOMCTBA, mMojyueHue u mnpumenenue. Conu
aMMOHMS, MX (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHHUA. A30THasg KucjoTa, e€ mojydeHue, (U3MYECKMe M XHMHYECKHEe CBOiicTBa (00IIMe Kak
NpeJCTaBUTENS KJlacca KUCIOT W crneuu¢pudeckue). Vcmonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B
KayecTBE MUHEPAIbHBIX YA0OpeHHH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLICH cpellbl COeTUHEHUIMH a30Ta
(KUCJIOTHBIE 0K, 3arpsi3HEHUE BO3/AyXa, MOYBbI U BOJOEMOB). Docdop, amuioTponHble MOIUPUKALUN
docdopa, pusnueckne n xumudeckue coiicrea. Oxcua gocdopa (V) u pocdopras kucnora, pu3nIecKre
U XUMUYECKHUE CBOMCTBRA, oiyuyeHue. Mcnonb3oBanue hochaToB B KauecTBE MUHEPATIbHBIX YAOOPEHUN.
O6mas xapakTepuctrka 31emMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHUs. YTJepoJ, aJUIOTPONHble MOAM(UKALWK, pacHpOCTpaHEHUEe B Hpupoie, (uznueckue u
XUMHUYEcKHe cBoiicTBa. AncopOius. KpyroBopot yriaepoaa B mpupoje. OKCuabl yriepona, ux Gpusudeckue
U XUMHYECKHE CBOICTBA, JICHICTBHE HA KHMBBIC OPTaHU3MBbI, MOJYYCHHE M MPHUMEHEHHE. DKOJIOTHYECKUE
npobnembl, CBsi3aHHBIE C oOkcuiaoM yriepoaa (IV), rumoresa rinoGanbHOrO MOTEMJICHHUS KIMMATa,
napHUKOBBIN 3 (DeKT. YrobHas KUCIOTa U €€ CONU, UX PU3NYECKUE U XUMHUUECKHE CBOMCTBA, MOJIyYeHHE
u npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHbI. Mcmonb3oBaHue KapOOHAaTOB B ObITY,
MEIUIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SICTBeE.

[lepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COEIMHEHUSX yriepojaa (MeTaH, STaH,
STUJICH, ALETWUJICH, A3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). [IpupojHble HCTOUYHUKH YIJIEBOJIOPOJIOB
(yronp, mTpHpOAHBIM Ta3, He(Th), MNPOAYKTHI UX TnepepaboTku (OeH3WH), WX pOIb B OBITY U
IPOMBIIIICHHOCTH. [loHsATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAaX: XKHpaX, OeiKax, YrJieBoJax — M HX
POJIH B XKHM3HM YeloBeka. MarepuaabHOE €IUHCTBO OPraHMYECKUX M HEOPTaHUYECKUX COeIMHEHUIA.
Kpemnuii, ero gusnueckue 1 XUMHYECKUE CBOWCTBA, MONydyeHHe U npuMeHeHne. CoelMHEHNsI KPEMHHUS B
npupone. O6mue npexacrasneHuss o0 okcunae kpemuus (IV) m kpemuueBoil kucnore. CHUIMKaThl, HUX
UCIIOJIb30BaHUE B OBITY, B IPOMBILUICHHOCTH. BakHeline cTpouTelbHble MaTepuaibl: KepaMUKa, CTEKJIO,
IIEMeHT, OeToH, >kene300eToH. [IpobieMbl G€30macHOTO HWCIOJIB30BAHUS CTPOUTEIIBHBIX MATEPHAIOB B
IIOBCEIHEBHOM JKU3HM.

Xumuueckuii Ixcnepumenm:

u3yueHre oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTBHI, POBEACHUE KaueCTBEHHBIX
peakiuii Ha XJIOPUI-MOHBI M HAOIIOACHNE MPU3HAKOB MX MPOTEKAHUS, OMbITHI, OTPaKaIoNfe (GU3NIEeCKre
U XUMHYECKHE CBOWCTBA raJlOT€HOB M MX COEJMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BUJECOMATEPHAIIOB),
O3HAKOMJIEHHE C oOpaslaMu XJIOPUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE ¢ oOpasmamMu cepbl U €€
COCMHEHHUSMH (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), HaOJIOJEHHE Mpolecca OOyIIIMBaHUs



caxapa ©OJ JCHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTBHI, H3YyYE€HUE XHMHYECKUX CBOWCTB
pa30aBiIeHHON CEepHON KHUCIIOTHI, NMPOBEIEHHUE KaueCTBEHHOM peakiuu Ha Ccyib(arT-uoH U HabIoIeHue
npu3HaKa e MpPOTeKaHus, O3HAKOMIIEHUE ¢ (PM3MYECKUMHU CBOMCTBAMHU a30Ta, ¢ocdopa U uX COeTUHEHUN
(BOBMOXKHO HCIONIb30BaHHE BHUAEOMATEpUATIOB), OOpa3lamMu a30THBIX H (HOCHOPHBIX YIOOpEHMIA,
MOJTy4eHHe, COOMpaHHe, PACIO3HABAaHWE W W3YYCHHE CBOWCTB aMMHaKa, IMPOBEICHUE KaYeCTBEHHBIX
peaknuii Ha WOH aMMOHUS W (ochaT-MOH W W3YYCHHE MPU3HAKOB HMX MPOTEKAHHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEPHUAIIOB),
U3ydeHHre MOJIeel KPUCTAUNTMIECKUX PEMIETOK anMasa, rpaduTa, ¢yjuiepera, 03HaKOMIICHHE C ITPOLECCOM
a7icopOLMU pacTBOPEHHBIX BEIIECTB aKTHMBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHeE,
coOupaHue, pacrio3HaBaHUE U W3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MpoBeJeHHE KaueCTBEHHBIX peaklui
Ha KapOOHAT M CWJIMKAT-UOHBl M W3YYCHHE TPU3HAKOB WX MPOTEKAHHUs, O3HAKOMJICHHE C MPOIyKIUei
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxkHeillre HemeTallibl U
WX COCJIMHEHUSD.

MeTa/uibl M UX COeTUHEHUS

OOmiast XapakTepUCTUKA XUMHUYECKHX OJJIEMEHTOB — METAJIOB HAa OCHOBAaHWM WX TIOJIOKEHUS B
[Tepuonnueckoii cucrteme xumuueckux siemeHToB J[. M. MenneneeBa u crpoeHus: atoMoB. CTpoeHmue
MeTaJuIoB. MeTaimmyeckas CBA3b U METAIUINYECKAs] KPUCTAIUIMYECKas PEIIETKA. DIEKTPOXUMUYECKUN PsijL
HarnpspDKeHUH MeTaiuioB. du3nyeckne M XMMHYECKUE CBOMCTBA MeTayioB. OOIHe CrocoObl MOTyYEeHHS
MeTaiioB. [IoHATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YyT'YH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[lenounsie MeTaibl: nojoxkenue B [lepuoanueckont cucreme xuMuueckux 3iueMenToB 1. Y. Menneneesa,
CTPOEHHE UX aTOMOB, HaXOXJIeHHUE B Mpupoe. Pu3nueckue 1 XuMUYECKHUE CBOICTBA (Ha MpUMepe HaTpUs
u kanus). OKCHIIBI M TUIPOKCUIBI HATPUS U Kanus. [[pumMeHeHne menoYHbIX MEeTalioB U UX COCTMHECHUM.
[IlenoyHo3emMeNbHBIE METAUIBI MArHUM M KAJIBIUMK: MOJIOkKEHHUE B [lepuoandeckor cucTeMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa, cTpoeHUE UX aTOMOB, HAX0XACHHUE B Ipupojie. PU3nuecKue U XUuMUYECKHE
CBOMCTBAa MarHus W Kajublusd. BakHelme coemuHeHUs Kaublus (OKCHI, THAPOKCHI, cOJu). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: nonoxenue B llepuogmyeckoit cucteme xumuueckux saemeHToB . U. Menneneesa,
CTPOCHHE aToMa, HaxOXKACHHE B pupoze. Puznueckrue 1 XUMHYECKUE CBOMCTBA allfOMUHUSA. AMGPOTEpHBIC
CBOMCTBA OKCHJIA U THUJIPOKCHUIA AITFOMUHUSI.

Keneszo: nomoxenue B Ilepuoguueckoil cucreme xumudeckux sneMeHtoB [[. M. MennaeneeBa, cTpoeHue
aToMa, HaXxoXJeHue B mpupojae. Pu3nueckue U XMMHUUYECKHE CBOMCTBA kene3a. OKCUAbI, TUAPOKCUIBI U
conu xene3a (I1) u sxenesa (I1I), ux cocras, CBOMCTBA M MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, MX (M3MYECKUMHU CBOMCTBAMHU, U3yUYCHHUE PE3YyJIHTATOB
KOpPpO3UU METAIOB (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJECHCTBUS
OKCHJIa KaJbLIMs U HAaTPUs C BOAOU (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOWMCTB
JKECTKOW BOJIBI, MpoIlecca TOPEHUs KeJie3a B KUCIOpoie (BO3MOXKHO MCIOJIb30BAHME BUEOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMU HAa MOHBI: MAarHUs, KaJjbIus, aFOMUHUS, [IMHKA, JKelie3a
(II) n xene3za (III), menu (II), HaOmroneHUE M OMMCAHME MPOLECCOB OKPAIIMBAHUA IUIAMEHM HMOHAMM
HATpUA, KaJldsid U Kanblusg (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEpPUANIOB), UCCIIEOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA AJIFOMUHUS M THAPOKCHAA LMHKA, PEIIEHUE SKCIEPHUMEHTAIBHBIX 3a7ad IO TEeMeE
«BaxuHelme MeTauibl U UX COCAUHEHUS.

XuMHsA U OKpY KAKOLIas cpeaa

BemectBa u martepuanbl B NMOBCEAHEBHOM XM3HHM 4YesioBeKa. be3omacHoe HCIONb30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBasi IOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKPYIKAIOIICH cpepl (TpeaebHas A0MyCTUMAasl KOHIIEHTpAIUs BEIIECTB, /ajiee
— ITAK). Ponb xuMuM B peIIeHUH IKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:



u3yudeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPUAJIbI).
Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBA3€M MNpH HU3YyYECHHMM XUMHM B 9 Kiacce OCYILIECTBISETCS uepes3
UCIMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHUM, TaK U MOHATUH, SBJISIOLIMXCS CUCTEMHBIMU
IUISL OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAyYHbIe MOHATHS: HAay4yHBIH (DaKkT, THIIOTE3a, 3aKOH, TEOpHs, aHaJM3, CUHTE3,
KiIaccuuKanus, MEepHOANYHOCTh, HAOIIOJCHHE, SKCIIEPHMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJICIb,
SIBIICHHE, TTAPHUKOBBIN AP (EKT, TEXHOIIOTHUS, MATEPUAIIBI.

®dusuka: MaTepus, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIUJA, H30TOMNbI, PaJHMOAKTUBHOCTH,
MOJIEKYJIa, JJIEKTPUUYECKUI 3apsi, IPOBOJHUKH, IOJYNPOBOAHUKH, JUNIEKTPUKH, (HOTODIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BEIeCTBa, TIa3, pPacTBOpP, pPacTBOPUMOCTb,
KpUCTANIMYeCKass pemeTka, CIUIaBbl, (U3MUECKUE BEJIMYUHBI, EIUHMIBI H3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, IUTAHETHI, 3BE371b1, CONHIIE.

Bbuonorus: gorocunTes, apixanue, Ouocdepa, sxocucTemMa, MUHEpaIbHbIE YIOOPEHUsS, MUKPOIJIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBbIE, TOILTUBO,
BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE Pe3yJbTaThl OCBOEHHUSI MPOrPaMMbl OCHOBHOTO 0011ero 00pa3oBaHUsl JOCTUTAIOTCA B XOJI€

oOyueHUsT XUMUU B €IAMHCTBE Y4YeOHOM M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHU C

TPAAULMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,

MPUHSTHIMU B 00IIIECTBE MpaBUIaMH M HOPMaMH MOBEJCHHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,

CaMOPAa3BUTHUS U COLMATM3AINN 00YYArOIIUXCS.

JIMyHOCTHBIE pPE3yJbTAaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM

MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACILIUPEHUE OIbITA AEIATEILHOCTU Ha €€ OCHOBE, B TOM YHCIIE B

JacTH:

(0) maTpHOTHYecKOro BOCTIMTAHHUSA:

LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY W HAy4HOMY HacleIuIio,

MOHMMAHUS 3HAYCHHs] XMMHUYECKON HayKd B KU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTHU BIAJIETh

JOCTOBEpHON HH(pOpManueld O MepefoBbIX AOCTHXKEHUAX U OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOU

XMMUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M IMpPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE,

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM, yUeOHOHUCCIIEI0BATEIBCKOM, TBOPUCCKOM

U JIpyruxX BUJAX JAESITEeIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HONM COBMECTHOW JAESTEIbHOCTH TpHU

BBITIOJTHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a]a4, BBIIOJHEHHUH XUMHUYECKHX JKCIIEPUMEHTOB, CO3/IaHUU

y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHUIO M B3aWMOIIOMOINM B TpOIlecce TON yueOHOU

NEeSATEIbHOCTH, TOTOBHOCTH OIICHUBAaTh CBOE IMOBEJECHUWE M TOCTYNKH CBOMX TOBAapUUIIEH € MO3UIUHU

HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCIJIEJCTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PEHUYECKUE TMPEACTABIEHUS O BEIIECTBE U XUMHUYECKOW pPEaKIMH, COOTBETCTBYIOILNE

COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M COCTABJIAIOIINE OCHOBY JUIsl TIOHUMAHUS CYIIIHOCTH Hay4HOU

KapTUHBl MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX

YesioBeKa ¢ MPUPOTHON Cpeloil, 0 poJii XMMHUHU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HANIPABIEHHBIE HA TOJYYEHHE HOBBIX 3HAHUU MO XMUMHH, HEOOXOAUMBIE IS

00BsICHEHHS HAOI0JaEMBIX MTPOLIECCOB U SBICHUH, TO3HABATENbHOM, HHPOPMAIIMOHHON U YUTATEIHCKOM

KyJbTYpbl, B TOM YHCJE€ HaBBIKOB CAMOCTOSITENLHOH pabOThl C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM

JUTEPaTypO, JOCTYIHBIMH TEXHUYECKHMHU CPeACTBAMHU MH()OPMAIIHOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHUIO U MMO3HAHMUIO, JTI0003HATEIBHOCTD, TOTOBHOCTh M CITOCOOHOCTH K CaM0O00pa30BaHMIo,

IIPOEKTHON M MCCIEA0BATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HalpaBlI€HHOCTU U YPOBHS

oOy4eHus B JabHEHIIEM;

4) popmMupoBaHus KyJbTYpPbl 310POBbA:

OCO3HaHUE LIEHHOCTH U3HH, OTBETCTBEHHOT'O OTHOLLIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3/10POBBI

o0pa3 JKHU3HHM, OCO3HAHWE TOCJEJCTBUNA M HENPHUSATHE BPEAHBIX MPHUBBIUEK (YMOTpPEOJIEHUS aJKOTrOJs,

HApPKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTH COONIOACHHUS TpPaBHJI O€30MaCHOCTH TpU OOpaIlIeHUu C

XMMHUYECKHMH BEIIECTBAMU B OBITY M peaibHOM JKHU3HU;

5) TpyA0BOIro BOCIMTAHMSA:

UHTEpEC K MPAKTHYECKOMY H3YYEHHUIO Mpodeccwii M Tpyna pa3iiudHOrO poja, YBaXEHHE K TPyAy U
pe3yiabTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE NPUMEHEHUS NMPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BBHIOOP HWHIAMBUAYATIbHONW TPAeKTOPUHU MPOJOJKEHHs oOpa3oBaHHs C Y4ETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npodecCHOHaNbHOM AESITENbHOCTH M Pa3BUTHUSA HEOOXOAMMBIX YMEHHM, TOTOBHOCTH aJalNTHPOBATHCS B
npodeccuoHaIbHOM cperie;

6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:



AKOJIOTMYECKU I[EJIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK WMCTOYHUKY JKU3HH Ha 3emile, OCHOBE €&
CYIIIECTBOBAaHHS, MOHUMAaHHE IICHHOCTH 30pOBOrO M 0Oe30macHOro oOpa3a KHU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (H3MYECKOMY H TIICHXHYECKOMY 3J0POBBIO, OCO3HAHHE IICHHOCTH
COONIOICHHs TIpaBWJI OE30MacHOr0 TOBEISHUS TpH paboTe C BEIIECTBAMH, a TaKKe B CHTYAIHX,
YIpOXKarouX 340POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH IMPUMCHSATH 3HAHHA, MMOJIYyYaCMBbIC ITPU U3YUYCHHUHN XUMUH, JJI PCIICHUA 3a/lad, CBA3aHHBIX C
OKpY’Karollleld MPUPOJHON CpeloH, A MOBBIIMICHHS YPOBHSI SKOJOTMYECKOM KYJIbTYpbI, OCO3HAHHUS
rI100aJbHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM U MyTel WX pelieHHs MOCPEICTBOM METOJO0B XUMUH,
9KOJIOTMYCCKOr0 MBIIUICHUA, YMCHUS PYKOBOJACTBOBATHCA UM B HOSHZlB&TGJII:HOﬁ, KOMMYHHKaTHBHOﬁ n
COLIMAJIbHOM MTPaKTHUKE.
METANPEAMETHBLIE PE3YJIbTATHBI
B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC IJIS (1)0pMI/Ip0BaHI/ISI MHPOBO33PCHUA
oOlIeHayYHbIE MOHATHUS (3aKOH, TEOPHsl, IPUHIUI, TUIIOTe3a, (aKT, CUCTEMa, MPOIecC, SKCIEPUMEHT U
JPyTOE.), KOTOPBHIE UCTIONB3YIOTCA B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEAMETaX U MO3BOJISIIOT HA OCHOBE
3HaHUW U3 ITHX NPEeaMETOB (HOPMHUPOBATH MPEACTABICHHE O IIENOCTHON HAy4YHOW KapTUHE MUpPa, U
yHHUBEpCcajabHble yueOHbIe AEHCTBUs (MMO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIE), KOTOpHIE
OGGCHG‘{I/IBaIOT q)OpMI/IpOBaHI/Ie TOTOBHOCTU K CaMOCTOATCIIbHOMY IUIAHUPOBAHHUIO MU OCYIICCTBJICHUIO
y4eOHOU JAesITeNbHOCTH.
Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE elCTBUS
Ba3oBble Jiornueckue aeicTBUA:
YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHHS] NPU OCBOCHHWM 3HAHMI: PACKpPBIBATH CMBICI
XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABIMBATh B3aMMOCBA3b C JIPYTUMU
MOHSTUSIMH), HCIIOJIb30BAaTh TOHATUS N7 OOBSCHEHUS OTAENbHBIX (PAKTOB U SBIEHUH, BHIOUpATH
OCHOBaHUSI M KPHUTEPUU [UIsl KIACCUPUKALMKM XUMUYECKHMX BEIIECTB M XUMHUYECKHX pEaKluHu,
YCTaHaBJIMBATh HNPHUYNHHO-CICACTBCHHLIC CBSA3U MCKAY O6’beKTaMI/I HU3y4CHUs, CTPOUTH JIOTHYCCKUC
paccyxaeHus (MHAYKTUBHEIE, IEAYKTUBHBIE, 10 aHAJIOTHH), IENaTh BHIBOJIBI U 3aKIIOUCHUS;
YMCHUEC NNPUMCHATHL B IMPOUCCCC MMO3HAHUA ITOHATUSA (HpGI{MeTHBIe n MeTanpenMeTHme), CUMBOJIMYCCKUC
(3HaKOBBIE) MOJIENM, HUCIOJb3yEMblE€ B XMMHH, NPE0OpPa30OBbIBaTh IIUPOKO NPUMEHSEMBIE B XUMHH
MoOJIeJIbHbIE TTPENICTABICHHS — XMMUYECKUN 3HaK (CHMBOJI 3JIeMEHTa), XuMudeckasi (opMyJia u ypaBHEHUE
XUMHUYECKON peaklMM — NpU pEIIeHUH y4yeOHO-IO3HaBaTeNbHBIX 3a]ad, ¢ y4€TOM 3THUX MOJENIbHBIX
MPEJICTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA H3YYaeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB W XHUMHUYECKUX PEaKIui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-
CJICACTBCHHBIC CBA3HU U MTPOTHUBOPCUHUSA B U3YHACMBIX IMMPOLCCCAX U ABJICHUMAX.
ba3oBbie ucciieqoBaTe/ibCKHe AeCTBUSA:
YMCHHUE UCIIOJIB30BATh IMMOCTABJICHHBLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHHUSA, 4 TAKKC B KaUCCTBC
OCHOBBI I (bOpMI/IpOBaHI/ISI THUIIOTE3LI 110 MPOBEPKE MPABUIILBHOCTU BBICKA3BIBACMBIX CY)KIIGHHfl;
pUOOpEeTEeHUE OMbITa MO IUIAHWPOBAHUIO, OPTaHM3AIMN U MPOBEIACHHUIO YYCHUYECKUX SKCIIEPUMEHTOB,
yMEHHE HaOMIoAaTh 3a XOJOM TIPollecca, CaMOCTOSTEIbHO TMPOTHO3UPOBATH €ro  Pe3yibTar,
dbopMynupoBath 0000IIEHHST ¥ BBIBOABI IO pe3yibTaTaM NPOBEAEHHOTO OMbITa, HCCIEI0BAHUS,
COCTaBJISITh OTYET O MPOJIETaHHOM padoTe.
Padorta ¢ unopmanmeii:
yMEHHE BBIOMpaTh, AHAIM3HPOBATh U HHTEPIPETUPOBATH WHGOPMAIUIO PA3IUYHBIX BHIOB U (HopM
NpeaACTaBJICHUA, MMOJIYYaCMYI0 M3 pa3HbIX MCTOYHUKOB (HayLIHO-HOHYIIHpHaH JuTeparypa XUMHUYCCKOTO
COJIep KaHusl, CIIpaBOYHbIE TIOCOOUs, pecypchl MIHTepHeTa), KpUTUYECKH OI[CHUBATh MPOTHBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(POpMAIINIO;
yMEHHE MpPHUMEHSATh pa3JInyHble METOAbl M 3ampochl NpH TIOMCKE U 0TOOpe uHpopMauu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [Isl BBITIOJIHEHUS Y4YeOHBIX M TMO3HABATENbHBIX 3a/1a4
OnpefeNnéHHOr0 TUMA, MNpUOOpeTeHHe OmblTa B  O0NACTH  UCHONB30BaHUS  WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TCXHOJIOT Hﬁ, OBJIaJCHUC Ky.HBTypOfI AKTUBHOI'O HCIOJIB30BAHUA PA3JIAYHBIX
MTOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBHIOMpATh ONTHUMAIBHYIO (OpMY MpeICcTaBlIeHUs HHPOPMAIUH U



WITIOCTPUPOBAThH pPellIaeMble 3a/1a4i HECIOKHBIMU CXeMaMH, TarpaMMaMu, IpyTuMU popMaMu rpaduku
U UX KOMOMHALIUSAMUY;

YMEHHE HCIOIb30BaTh M aHAJIM3MPOBATh B IPOLECCe yUEeOHONW U HCCIENO0BATENIbCKON JEesTENbHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEJIBbCKOTO XO3siCTBA M TpaHCIOpTa HA COCTOSIHHE
OKpY>Karole MpUpOTHON CpPEbI.

KoMmMyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIE 1efiCTBUSA:

yMEHHS 3aJaBaTh BOMPOCH (B XOJe Auanora W (WJIM) AUCKYCCHH) TIO CYIIECTBY OOCY>KTAaeMOW TEMBI,
(bopMyIHpOBaTh CBOU MPEJIOKEHNUS OTHOCUTEILHO BBIIOJIHEHUS MTPEIOKEHHON 3a/1auH;

YMEHMS NPEJICTaBISATh IIOJYYEHHBIE pE3yJbTaThl II03HABATEIBHOM JAEATEIBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JeJaTh NPE3EHTALMI0 PE3yJIbTaTOB BBINOJHEHHMSI XMMHUYECKOTO JKCIEPUMEHTA
(J1abopaTtopHOro OmBITa, Ja0OpPaTOPHON pabOTHl MO HMCCIEAOBAHUIO CBONCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

yMEHHUSI Yy4eOHOro COTpPYJIHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IO3HAaBAaTE€IbHOU U
HCCIIEIOBATENIbCKON JAESTEIbHOCTH IMPH PELICHUH BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOHIMX
WHTEPECOB M COIJIACOBAaHUS MO3ULUK (0OCYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JCMCTBHIA, OIpeneleHHe KPUTEpUEB IO OILIEHKE KayecTBa BHIMIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE  CaMOCTOSITENIbHO  ONPENeNATh  Ledu  JeATEJbHOCTH, IUIAHUPOBAaTh,  OCYIIECTBIISTH,
KOHTPOJIMPOBaThb M TPHU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO JESATEIBHOCTb, BBIOMpATh Haubosee
3¢ pexTuBHBIE CITOCOOBI pelieHrsT YIeOHbIX U MTO3HABATEIBHBIX 3a71a4, CAMOCTOSITEIFHO COCTABIISATh WU
KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOPUTM ACHCTBUN MPU BBINOJHEHUHU 3aJaHUN C YYETOM IHOJY4YECHUS
HOBBIX 3HAHUI 00 WH3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSIX, OIIEHWBATh COOTBETCTBUE
MOJTyYeHHOTO pe3yJibTaTa 3asBICHHOM 1€, YMEHHE HCIOJIb30BaTh W AaHAJIU3UPOBATH KOHTEKCTHI,
IIpeJylaraéMble B yCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIbTATDI

B cocraBe mpeaMETHBIX pe3yNbTAaTOB MO OCBOSHHIO OO0S3aTENBHOTO COJEPKAHHSA, yCTAaHOBJICHHOTO
JTaHHOU (eaepanbHON paboyeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC 00YYAIOIIMMUCS HAYYHBIC 3HAHUS,
YMEHHS ¥ cIOCcOObI IeUCTBUM, crieluprIecKue sl IpeIMeTHON 00IacTi « XUMUS», BUJIbI 1€ATEILHOCTH
[0 TOJYYEHHI0 HOBOTO 3HAHMS, €ro MHTEPIpETaluu, IpeoOpa3oBaHUI0 U NMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIIUsX.

K xonHmy oOyuyeHus B 8 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE [IOJKHBI OTPa’kaTh
Cc(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

o pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: aToM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT,
IIPOCTOE BELIECTBO, CJOKHOE BELIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSIpHas Macca, KOJMYECTBO BEILIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUYECKOIr0 3JI€MEHTa B COeIMHEHUH, MOJISIPHBIN 00BbEM, OKCHJ, KUCIIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPHUIATEILHOCTb, CTEIIEHb OKHCIICHUS, XUMUYECKasl peakuus, KiaccuuKanus peakiuil:
pEaKiuu COEIWHEHUS, peaklMHU pa3JOoKEHUs, peaKkluH 3aMeIlleHUs, peakuu oO0MeHa, 35K30- HU
SHAOTEPMUYECKUE DPEaKIUH, TeroBoi 3(QeKT peakiuu, sApo aroma, SJIEKTPOHHBIM ClIoil aToma,
aToMHasi opOuTanb, paguyCc aToMa, XUMHUYECKas CBs3b, MOJAPHAs M HETOJIAPHAs KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, NOH, KaTHOH, aHUOH, PAcTBOP, MAaccoBasi JOJIs BELeCTBa (MPOLIEHTHAs KOHLEHTpaLus) B

pacTBope;

o WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATHA U NPUMEHATh 3THU NOHATHUS NPH
OIIMCAaHUU BEIIECTB U UX NPEBPALLECHUN;

o WCIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJIEHHS (OpPMYJ BEIIECTB M ypaBHEHUI
XUMHUYECKHUX PEaKIIMi;

o OTIpeNIeNIATh BAJCHTHOCTh ATOMOB 3JIE€MEHTOB B OMHApHBIX COCAMHEHMSIX, CTENEHb OKHCIICHUS

9JICMCHTOB B 61/IHapHBIX COCAMHCHUAX, IMTPUHAAJICIKHOCTD BCIICCTB K OHpeHeHéHHOMy KJ1accy COGI[I/IHGHI/Iﬁ
oo (bOpMynaM, BUJ XUMHUYECKOH CBSI3HU (KOBaHeHTHaH u I/IOHHaH) B HCOPraHNM4YCCKUX COCANHCHUAX



. packpbiBath cMbica [lepuoguueckoro 3akona J[. M. MenneneeBa: N1eMOHCTPUPOBATh IIOHUMAHKE
NEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MonoxeHus B [leprogmueckoit
CUCTEME, 3aKOHOB COXPAHEHUS] MAacChl BEILIECTB, OCTOSHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHHUS,
3aKoHa ABOTaJIpo;

o ONMKCHIBATH W XapakTepuszoBaTh TabnuuHyio Gopmy Ilepuoaudeckoid cHCTEMbl XHUMHUYECKUX
AJIEMEHTOB: pa3NuyaTh MOHATUSA «rJaBHas mnoarpymnmna (A-rpynma)» u «mnobounass mnoarpymnmna (b-
rpynmna)», Maible W OOJbIIME MEePHOIbl, COOTHOCUTH O0003HAYEHHs, KOTOpblE HMMEIOTCS B TaOiuIile
«Ilepuomnueckass cucreMa xumuueckux onemeHtoB JI. WM. MenngeneeBay ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB M 3apsja sapa, oolee YHcio
AJIEKTPOHOB U PACIPEAEIECHUE UX 10 JIEKTPOHHBIM CIIOSIM);

o KJIACCU(PUIIMPOBATh XMMHUYECKHE IIEMEHTbI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKHE peaklnH (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TETIOBOMY YD PEKTY);

o XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHME CBOWCTBAa BEIIECTB pPAa3jIMUYHBIX KJIAcCOB,
MOJATBEPXKJas ONHMCAHWE TPUMEPaMU MOJIEKYJISIPHBIX YPAaBHEHMH COOTBETCTBYIOUIMX XUMHUYECKHX
peakuuii;

o MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX KaYeCTBEHHOI'O COCTaBa, BOZMOXHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSAX;

. BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIDHYIO MAacChl BEIIECTB, MACCOBYHO JOJIO
XMUMHYECKOTO JJIEMEHTa 10 (POopMyJie COeNMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéTel 110 YpaBHEHUIO XUMUYECKON peakuy;

o IPUMEHATh OCHOBHBIE OIEpali MBICIUTEIbHONW NESTENIbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE,
000011IeHNEe, CUCTEMATU3AINIO, KJIACCU(PUKAIIMIO, BBISIBICHUEC NPHUYMHHOCICICTBEHHBIX CBS3€H — IS
M3YYEeHHUS] CBOWCTB BEIIECTB W XHUMHUYECKHX PEaKIUil, €CTeCTBEHHO-HAy4HbIE METOJbl IO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH );

. CJIeZIOBaTh IMpaBMUJIaM TOJb30BAHUS XMMHUYECKON MOCYyAOH M 1ab0opaTOpHBIM OO0OpYIOBAaHUEM, a
TaKkXe MpaBWwiaM oOOpalleHHs C BELIECTBAMU B COOTBETCTBHM C MHCTPYKIHMSIMM I10 BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOAA H
KHCJIOpO/1a), MIPUTOTOBJIEHUIO PACTBOPOB C OIpPENEIEHHON MacCOBOM J10JIell pacTBOPEHHOIO BEIECTBA,
IUTAHUPOBATh M MPOBOAMTH XUMHUYECKHE HKCIEPUMEHTHI MO pacHoO3HaBaHUIO PAcCTBOPOB IleJoued u
KHCJIOT C TIOMOIIBIO UHIUKATOPOB (JIakmyc, (heHomdTaaenH, METHIOPaHX U IpyTHe).

K xonHmy oOyuyenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTPa’KaTh
c(OpMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHATUI: XUMHUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, NOH,
KAaTHOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD,
CTETIEHb OKHWCIICHUS, XMMUYECKas pPeaklus, XUMHYECKas CBs3b, TEIJIOBOM A(PQPEKT peaxiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOp, FIMEKTPOIHUTHI, HEIJIEKTPOIHUTHI, IIEKTPOIUTHUECKAS TUCCOIMAIINS, PEaKIHN
HOHHOTO OOMEHa, KaTaJau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHUMBbIE pEaKIuH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEaKIUH, OKUCIUTENb, BOCCTAHOBHUTENIb,  OKUCICHHE U
BOCCTAHOBJICHHE,  aIOTpOmus, aM(pOTepHOCTb, XHUMHUYECKas CBs3b (KOBaJCHTHAas, HWOHHAasi,
MeTaJJIn4ecKasi), KpUCTalsinyeckass peméTka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTh XUMHYECKOH
peakiuu, npeaenabHo nomyctuMas konuentparus [1/1K BemecTsa;

o WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX TMOHSATHH M NPUMEHSTH 3TU MOHITUS NPHU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUN;

° UCTIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJeHUS (OpMYJ BEIIECTB U ypaBHEHHM
XUMHUYECKUX PEaKIIil;
L4 OHpe)IeJ'IﬂTI) BAJICHTHOCT MU CTCICHB OKHUCICHUA XHUMHUYCCKHUX DJDJIEMCECHTOB B COCIUHCHUIX

Pa3IMYHOIO COCTaBa, MPHUHAIJICKHOCTh BELIECTB K ONpeAeIEHHOMY Kiaccy COeAMHEHHH Mo (Gopmyiam,
BUJ XUMHUYECKOH CBsI3U (KOBaJICHTHAs, MOHHAs!, METAJNINYECKasi) B HEOPIraHUYECKUX COCAMHEHUSX, 3apsij
MOHA 10 XUMHYECKOH (opmylie, XapakTep Cpeibl B BOAHBIX PacTBOpaX HEOPTaHUYECKUX COCIMHEHU,
THUIl KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;



. packpbiBath cmbica Ilepuoauueckoro 3axona JI. M. MenpeneeBa M JEMOHCTPUPOBATH €ro
MOHMMaHMe: ONHUCHIBATh M XapakTepu3oBaTh TabauuHyo Gopmy [leproandeckoil cucTeMbl XUMHUECKUX
AJIEMEHTOB: pa3uyaTh MOHATUSA «rJIaBHas mnoarpynmna (A-rpynma)» u «mnobounass noarpynna (b-
rpyIIa)», Maible ¥ OOJbIINE MEPUOJIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPhIE HMEIOTCS B TIEPUOTUUECKOM
TabJIMIe, C YACIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTAaB U 3apsij
a1pa, oOlIee YUCIIO 3JIEKTPOHOB M paCIpelielieHHe UX IO 3JEKTPOHHBIM CJIOSIM), OOBSCHATH O0IIHe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMICTB JIEMEHTOB U MX COEAMHEHUH B IIpeleiax MallblX IEpUOJOB U
TIABHBIX MOATPYII C yYETOM CTPOCHHUS UX aTOMOB;

o KJIaccu(UIMPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMHUECKUE PEaKIuH (110
YHUCITY U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEIeHEN
OKHCJIEHUS] XUMUYECKUX 3JIEMEHTOB);

o XapaKTepu3oBaTh (OMHUCHIBaTh) OOIMIME W cHenu(UIecKrHe XUMHUYECKHE CBOWCTBA TMPOCTBIX U
CIIOXKHBIX BEIIECTB, IOATBEPXKAAas OIMCAHHE IPUMEpPaMH MOJEKYJSPHBIX M HOHHBIX YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIii;

o COCTaBJIAATh YPABHEHMSI DJIEKTPOJUTUYECKON IHUCCOLMALMMA KUCIIOT, LIEJIOYENd U COJIEH, MOJIHbIE U
COKpaIlléHHbIE YPAaBHEHUS pEaKUUid MOHHOrO OOMEHa, YpaBHEHMs pPEaKUUH, MOATBEP)KIAOIINX
CYILLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHbBIX KJIACCOB;

o PacKpbIBaTh CYIIHOCTh OKUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPENCTBOM COCTaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PEAKINN;

o IPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH NPOTEKAHMS
XMMHWYECKHX MPEBPAILICHNAN B PA3IMYHBIX YCIOBHAX;

o BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYJISPHYI0 M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XMMUYECKOI0 3JIeMEHTa Mo (opMylie COeIMHEHMs, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH
pacu€Thl 110 YpaBHEHUIO XUMHUYECKON peaKluy;

o coOyroIaTh TMpaBHJIa TOJIb30BAHHUS XMMHYECKOW MOCYIOW M J1abOpaTOpHBIM OOOpYIOBaHUEM, a
TaKkXe IpaBuja OOpaIleHUs C BEUIECTBAMH B COOTBETCTBHMM C HWHCTPYKLHSMH IO BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKHX OTBITOB MO MOJYYCHHIO U COOMPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHAKa M
YTJIEKUCIIOTO ra3a);

o IIPOBOAMTD PEAKIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BELIECTB: PACIIO3HABATh
OTBITHBIM TYTEM XJIOPHUA-, OpOMHI-, HOAUA-, KapOoHaT-, (ocdar-, cunmmkar-, cyiabhar-, TUIAPOKCU-
WOHBI, KaTMOHbl aMMOHMSI M HMOHBI HM3Y4YEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

o IPUMEHATH OCHOBHBIE OIEpalMM MBICIUTEIbHON JESATENIBHOCTH — AHAJIW3 M CHHTE3, CpPaBHEHHE,
0000I11IeHre, CUCTEMAaTH3alllI0, BBISBICHUE MPUYUHHO-CIEIACTBEHHBIX CBA3CH — I M3y4YCHHs CBOWCTB
BELIECTB U XUMUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METO/bI MI03HAHUS — HAOJII0JEeHIE, U3MEPEHHUE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEasIbHbIN U MBICJICHHBIN )



Xumusa 8 KIIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Koan4yecTBo 4acoB

Ne DJIeKTpOHHbIe (HU(POBbIE)
HanmeHoBaHue pa3/ieioB ¥ TeM NporpaMmsel | Bcero Konrtpoabusbie | IIpakTnueckue
n/n o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pazgea 1. IllepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U
1.1 . 6 2 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢
MPaKTUYECKON JEATEIHLHOCTH YeIOBEKa
1.2 BemecrBa 1 XuMuyecKue peakiuu 18 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41837¢
Ntoro no pazgeny 24
Pa3nen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 9 1 1 but6mmoreka I{OK https://m.edsoo.ru/7f41837¢
2.2 Bonopon. Ilonsatue o kucnorax u comsix 11 1 bubmuoreka L{OK https:/m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSX 10 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
2.4 . P 20 1 1 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
COCTMHCHU I
Hroro no pazneny 50

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoauveckas cucrema xumnueckux 3j1emMeHToB /. U. MenaeneeBa. CtpoeHne aToMoB. XUMHUYECKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

ITepnoanueckuii 3axoH u [lepuoanueckas

3.1 crucTtemMa XuMuuyeckux 3iemeHTon /1. U. 11 bubmuoteka LIOK https:/m.edsoo.ru/7f41837¢
MenpneneeBa. CtpoeHue aroma
Xumuueckas cBa3b. OKUCIUTEIbHO-
3.2 13 1 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIINT
Hroro no paszneny 24 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
Paznen 4. Xumus B npodeccusix
4.1 XuMHS — B CEIILCKOM XO0351CTBE; B Ilo
MPOMBIIUICHHOCTH; B MEIUIIMHE; B DKOJIOTUU — ypoka




MUHTETPUPOBAHO 110 TEMaM M
Hroro o pazneny (mpumepHo 4 yaca) 0

PesepBHOe Bpems 0 bubnuoteka L{OK https:/m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




Xumusa 9 KJIACC

Ne KosnuecTBO YacoB
DJIeKTpPOHHbIe (HU(POBbIE)
n/n HaumeHoBaHue pa3aesioB U TeM NPOrpaMMbl KoHTpOoJbHBI IIpakTHyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
e padoThbI padoThI
Paspnen 1. BemecTBo 1 XMMHYeCKHeE PeaKIUH
11 [ToBTOpenue u yrirybiaeHrne 3HaHU OCHOBHBIX 5 ) bubnuoreka IIOK
' pa3ennoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKUX peaKLni 4 Bubmrorexa LIOK
' P bearht https://m.edsoo.ru/7f41a636
13 DNEeKTpoNUTHYECKAs AUCcCoLalysl. XUMUYECKUE 7 1 bubnuoreka [IOK
' peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 16
Pa3gen 2. HeMeTaJJIBI M X CO€IHUHEHUS
21 OO6m1ast xapaKTepruCTUKa XUMUUYECKHUX AJIEMEHTOB 5 | bubnuoteka [JOK
' VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO6m1ast xapakTepruCTUKa XUMHUECKHUX 31eMeHTOB VIA- 7 | bubnmnoreka [JOK
' rpynmnsl. Cepa u €€ COeJUHEHUs https://m.edsoo.ru/7f41a636
)3 OOm1ast XapaKTEepUCTHKA XUMHUYECKUX 3JIEMEHTOB VA- 7 1 bubnuoreka [IOK
' rpynnsl. A30t, pocdop U UX COeAUHEHUS https://m.edsoo.ru/7f41a636
24 OOm1ast xapakTepUCTHKa XUMUYECKHX 3JIeMeHTOB [VA- 9 1 ) bu6muoteka [{IOK
' IpyIIBL. YIIEPOI U KPEMHUHN U UX COCAUHEHUS https://m.edsoo.ru/7f41a636
Nroro no pazaeny 28
Pa3zgen 3. MeTaJIbI M MX CO€IHHEHUS
but6mmoreka [{OK
3.1 06 i 4
HIHE CBOHCTBA METaILIon https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
3.2 B i 15 1 2
QKHEHUIINE METAJUIBI U UX COCIUHCHMUS hitps://m.edsoo. ru/7F41 2636
Hroro no pazneny 19

Paznen 4. Xumus u okpyskamomas cpeaa




bu6nuoreka [JOK

4.1 BeniecTBa 1 maTepuansl B KU3HHU YEIOBEKA 2 https://m_edsoo /7412636
49 [Tpodeccun, csi3aHHbIe ¢ XUMUEH (puMepHO 4 yaca — 3
' pacrpejieNieHbI 10 ypOoKam)
Hroro no pasneny 5
p 0 bubmuoreka [JOK
C3CpBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos 3
ara JIEKTPOHHbBIE IIU(PPOBLIE
Ne Tema ypoka KonTpo A P P
Ipakruyeck | H3y4YeHus | oOpazoBaTe/bHbIE PeCyPChI
n/n Bcero | abHbIE
He padoThl bubnuorexa [IOK
padoTbI
1 IIpenqmer xumun. Ponb XUMUHA B KU3HU YEIIOBEKA. 1 https://m.edsoo.ru/ff0d210c
2 Tema u BemecTna. 1 https://m.edsoo0.ru/ff0d210c
MeToabl U3y4eHUsT XUMUH. XUMHSI B TPOPECCHIX 1 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuiia paboTsl B
naboparopuu U MpuEMBI 0OpaIIeHus ¢ 1a00paTOPHBIM
4 paTop P patht PaTop 1 1 https://m.edsoo.ru/ff0d23dc
obopynoBanuem». [Ipodeccust — mabopanT, HHKEHED
XUMUK
Yucreie BemecTBa 1 cMecu. CriocoObl pa3aeneHust
5 . H pasit 1 https://m.edsoo.ru/ff0d26ca
cMmecei
[IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha
6 P p . A ( 1 1 https://m.edso0.ru/ff0d28¢c8
MIpUMEPE OYUCTKH TOBAPEHHOM COJIN)»
7 ATOMBI 1 MOJIEKYJIbl. ATOMHO MOJIEKYJIIPHOE YYEHUE. 1 https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI
8 ( ) 1 https://m.edsoo.ru/ff0d2be8
XUMUYECKUX HJIEMEHTOB
9 [IpocThle U cnoxHBIE BELIECTBa 1 https://m.edsoo.ru/ff0d2a6¢
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XMMHYECKas
10 dhopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 1 https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
CocraBrneHrne XUMHYECKUX GOPMYJI IO BaJI€HTHOCTH.
11 Ornpezenienre BAIGHTHOCTH JIEMEHTOB T10 1 https://m.edsoo.ru/ff0d2d50
XUMHUYECKo dopMmyiie
bubnnoreka IIOK
12 OTtHocuTenbHAsI aTOMHas Macca 1
THOCHTCILHAT ATOMHA M https://m.edsoo.ru/ff0d323c¢
bu6mmoreka [IOK
13 OtHocHTeNnbHAs MOJIEKYJISIpHAs Macca 1

https://m.edsoo.ru/ff0d350c




bubnnoreka IIOK

14 MaccoBas 105151 XMMHYECKOT0 3JIEMEHTA B COEAMHEHU U
A g https://m.edsoo.ru/ff0d350¢
bu6mmoreka [IOK
15 KonuuecTtBo BeniectBa. Mosb. Monsipaas macca
H P https://m.edsoo.ru/ff0d5230
16 Brruncenus KkoauuecTBa BeuiecTsa o Gpopmysie bubmmorexa LIOK
H pMY https://m.edsoo.ru/00ad9cb2
17 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMUYECKast bubmuoreka [{OK
peakius https://m.edsoo.ru/ff0d37fa
13 IIpu3Hakuy U yci0BUs IPOTEKAHUS XUMUYECKHUX bubnnorexa [IOK
peakuui https://m.edsoo.ru/ff0d3al6
19 3akoH coxpaHeHus macchl BemecTB. M.B. JIoMmoHocoB bubnuorexa [JOK
- YUCHBIM-IHIIUKIONEIUCT. XUMUUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
20 Brranciierust komdecTBa, MacChl BEIIECTBA 10 bubmuoreka [JOK
YPaBHEHUSIM XUMHUYECKUX PEAKIUA https://m.edsoo.ru/ff0d5708
)1 Knaccudukanus XuMudeckux peakiuii (CoenHeH s, bubnuoreka [IOK
pas3oKeHus, 3aMelIeHus, 0OMEHa) https://m.edsoo.ru/ff0d3f34
” Krnaccudukanus XuMHYECKUX PEaKIUNA - YPOK bubnuoreka [IOK
yHIpaKHEHHE https://m.edsoo.ru/ff0d61c6
7 O0600menue 110 Teme "Bemecrsa 1 XUMAYECKUE bu6mmoreka [IOK
peakuuu" https://m.edsoo.ru/ff0d40c4
24 KonTponbnas padora Nel no teme «Bemecta u bubmmoreka [JOK
XUMHAYECKUE PEAKIINY https://m.edsoo.ru/ff0d4290
)5 Bo3nyx — cmechk ra3zoB. CocrtaB Bo3ayxa. Kuciopon bubmmorexa [JOK
— DJIEMEHT U NMpOoCTOoe BeecTBO. O30H https://m.edsoo.ru/ff0d448e
26 DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOIa bubnnorexa [JOK
(peakuuu okucienus, roperne). [lousarue o0 okcumax https://m.edsoo.ru/ff0d4614
7 CrniocoOsl MoNTy4eHus: KUCIopo/ia B Ta00paTOPUU U bubnnoreka [JOK
MIPOMBILIEHHOCTH. [IpuMeHeHne kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ (heKT XMMUYEeCKON peaKIiu, MOHITHE O
bu6mmoreka [JOK
28 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U

OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790




Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHHe

bubmnoreka [HOK

29 0 T -
BO3]IyXa, CIIocoObI ero nmpeaoTBpanieHus. [Ipodeccus hits://m_edsoo ru/ff0ddeda
9KOJIOT
30 [Ipaktuyeckas padora Ne 3 o teme «Ilomydenue u bubmumoreka [IOK
cobupaHue KUCIOPO/ia, U3YICHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
31 Bonopon — 351eMeHT 1 IpocToe BELECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/00adb33c¢
1 Du3nYeCKUe 1 XMMUYECKUE CBOWCTBA BOJOPOA. bubnnoreka [IOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [{OK
33 [Tonsitue o kucnorax. CocTaB KUCIOT
https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
34 [Tonstue o consix. CocraB coneit
https://m.edsoo.ru/ff0d50d2
Bbubmoreka [JOK
35 CriocoOsb1 moyue ozopoja B 1abopato
HOCODBL HOJLYHCHILA BOAOPOA B Jabopatopit https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pa6ora Ne 4 no teme «llomyuenue u bubnuorexa [IOK
36 N
coOupaHue BOAOPOJa, U3YUCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
bu6mmnoreka [JOK
37 Mo i1 00BEM razo
fPIPHPIH ODBEM Ta308 https://m.edsoo.ru/ff0d542¢
Bbu6mmoreka [JOK
38 3akoH ABOTraapo
KOH ABOTAp https://m.edsoo.ru/ff0d542¢
39 Brruucienus o0b€Ma, KOJIMYSCTBA BEIECTBA ras3a I1o Bbubmoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEILECTBA WM O0BEMY https://m.edsoo.ru/ff0d55a0
40 Brruucnenust 00bEMOB ra3oB 10 YpPaBHEHHIO bubnnorexa [JOK
XUMHYECKON pEaKIuu https://m.edsoo.ru/ff0d55a0
41 Boruncnenus 005EMOB ra3oB M0 ypPaBHEHUIO PEAKIIUU bubnuoreka [IOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHIA Ta30B https://m.edsoo.ru/ff0d5708
Brruucnenust no ypaBHEHUSM XUMHUYECKOU PEAKIIMH:
4 KOJIMYECTBA BEIIECTBA, 00bEMA, MACChI TIO U3BECTHOMY bubmuorexa [JOK

KOJIMUYECTBY BEIECTBa, 00bEMY, Macce peareHTOB WU
IPOAYKTOB PEAKINH

https://m.edsoo0.ru/ff0d5708




bubnnoreka IIOK

43 dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOIBI httos://m.edsoo.ra/f0d58 7
44 KonTponbhas padorta No2 - agmuHucTpaTHBHas 3a 1-€ bubmuoreka [JOK
MOJIyroaue https://m.edsoo.ru/00adb33c
45 Bona kak pactBopurens. HacelieHHbIE 1 bubnmorexa [JOK
HEHACBIILIEHHBIE PACTBOPBIL. https://m.edsoo.ru/ff0d5b40
46 MaccoBast 1oiis BemecTBa B pactBope. [Ipodeccus - bubmmoreka [JOK
(dhapmarnieBT https://m.edsoo.ru/ff0d5b40
[Ipaktuyeckas pabora Ne 5 o Teme «lIpurotoBienue
47 aCTBOPOB C OIPEICIEHHON MacCOBOM JoJieit bubmiorexa LIOK
P p" pea A https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
43 Konrtponsnas padora Ne3 no teme «Kucnopon. bubnnorexa [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
49 Oxcuabl: HOMEHKIATypa, TPUBUAILHLIE HA3BaHUS bubmmorexa TIOK
JIBL: ypa, p https://m.edsoo.ru/ff0d664e
] bubnuoreka [IOK
50 Oxcunpl: cocTaB, KiacCUPUKALIUS hits://m.edsoo. ru/f0d664e
51 TlonydeHne KUCIIOTHEIX OKCUIIOB bubmorexa LIOK
y a https://m.edsoo.ru/ff0d664e
52 XHUMHYECKHAE CBOMCTBA KUCIOTHBIX OKCHIOB bubmorexa LIOK
a https://m.edsoo.ru/ff0d664e
53 ITosmydueHne OCHOBHBIX OKCHIOB bubmorexa HOK
y A https://m.edsoo.ru/ff0d664e
54 XHUMHUYECKHE CBOMCTBAa OCHOBHBIX OKCHIIOB bubnmorexa [TOK
A https://m.edsoo.ru/ff0d664¢
55 OcHoBaHUS: HOMEHKIJIATypa, TPUBUAJILHBIE Ha3BaHUS bubmmorexa TIOK
' ypa, 1p https://m.edsoo.ru/ff0d67ca
56 OcHoBaHus: cocraB, kiaccudukanus. [Tonsarue 06 bubnnorexa HOK
HHIAKATOpax https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
57 I1 7
OTYHCHHE OCHOBAHHH https://m.edsoo.ru/ff0d67ca
58 XHMHYECKHE CBOMCTBA OCHOBAHUH bu6mmoreka [JOK




https://m.edsoo.ru/ff0d67ca

[TonsTre 06 aMpOTEPHBIX THAPOKCUIAX: XUMUICCKUE

bubmnoreka IIOK

59 % T I
CBOICTBa 1:1 nosrydeHue. [IpumeHeHne BaxHEHITHX httos:/m.edsoo.ru/ff0d67ca
OCHOBaHUI
60 KucnoTel: HoOMeHKIIaTypa, TpUBHUAIbLHEIC Ha3BaHU bubmmorera [TOK
’ ypa, 1p https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
61 Kucnotsr: cocras, kiaccudpukams httos://m.edsoo.ru/f0dfeed
bu6mmoreka [JOK
62 I1
Oy HICHHIE KHCTOT https://m.edsoo.ru/ff0dfee2
63 XHUMHYECKHE CBOMCTBA KHUCIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
64 Conu (cpeqHue): HOMEHKIATYpa, CIOCOOBI TOTYYeHHUS, bubnuoreka [IOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckas padora Ne 6. Perenue
65 IKCIEpUMEHTANLHBIX 3a7a4 110 TeMe « OCHOBHBIE bubmorexa HOK
p a . https://m.edso0.1ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCAMHEHUID)
66 I'enernyeckuii psig MeTaia bubmmorexa [TOK
P https://m.edsoo.1ru/00ad9a50
67 I'enernueckuii psa HeMeTaIIa bubmmorexa [IOK
A https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
68 O0001IeHNE U CHCTEMATH3a 3HAHUI
HICHHE 1 CHCTOMATHSAIA SHAHH https://m.edsoo.ru/00ad9cb2
69 Konrtponbnas padora Ne4 o reme "OCHOBHBIE KIIacChl bubnuorexa LIOK
HEOPTaHWYECKUX COCTUHECHUI" https://m.edsoo.ru/00ad9ela
70 [lepBble MOMBITKU KJIACCH(PHUKAIIMA XUMUYECKUX bubnnorexa [IOK
3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
71 IlonsTre o Tpymnmax CXOJHBIX 3JIEMEHTOB bubmorexa HOK
Py A https://m.edsoo.ru/00ad9ffa
7 DJIEMEHTHI, KOTOPBIE 00pa3yroT aM()OTEPHBIC OKCHIBI bubnnoreka [IOK
M TUIPOKCHUIBI https://m.edsoo.ru/00ada52¢
73 Ilepuonnueckuii 3akoH u [leprnoanyeckas cucrema bu6mmoreka [JOK




xuMu4deckux anemeHToB 1. Y. Menaeneena

https://m.edsoo.ru/00ada52¢

KopoTtkomnepuoanas u JUIMHHONIEPUOAHAS (POPMBI

74 Ilepuoaryueckoi CUCTEMbI XUMHYECKUX JICMEHTOB bubmorexa LHOK
P https://m.edsoo.ru/00ada52¢
J.1. Menneneesa. ['pyniibl, moArpymnmsl
bu6mmoreka [JOK
75 CTtpoeHue aTOMOB
P https://m.edsoo.ru/00ada342
Bubmmoreka [JOK
76 CocTaB aTOMHBIX saep. M30TOoIEI
s1ep https://m.edsoo.ru/00ada342
77 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB bubnuorexa [JOK
ITepuonuueckoit cucremsl Jl. U. Menneneena https://m.edsoo.ru/00adabbe
73 DHepreTUYeCKrue YpOBHU U MTOJAYPOBHHU aTOMa; S-, p-, bubnunorexa [JOK
d-opOuranu https://m.edsoo.ru/00adabbc
79 DNEeKTPOHHBIE KOH(UTYPAIUH U AIEKTPOHHO- bu6nmoreka [JOK
rpaduyeckue GopMyIibl aTOMOB https://m.edsoo.ru/00ada824
XapakTepucTuka XUMHUECKOTO 3JIEMEHTA 0 €ro
80 nojoxenuto B [lepuoguueckoii cucteme . U bubmorera [JOK
p T https://m.edsoo.ru/00ada824
Menneneena
CtpoeHue 2JIEKTPOHHBIX 000JI0UEK aTOMOB TTepBbIX 20
81 XHUMHYECKHX dJIeMeHTOB Ileproandeckoii CHCTEMBI bubmmorexa TIOK
p https://m.edsoo.ru/00ada96e
J.1. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB
82 XHMHUYECKHUX IJIEMEHTOB, METAJJIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U IEpruoaam
3nauenue [lepuoandeckoro 3akoHa JjIsl pa3BUTHSA
83 Hayku 1 npakTuku. [[. 1. Menaeneen qEHBIN bubmmorexa LHOK
Y P e y ’ https://m.edsoo.ru/00adaab8
TeIaror ¥ Tpa)KTaHuH
24 3menenue ¢cBOUCTB COeMHEHNI XUMHYECKUX
3JIEMEHTOB B NEPHOJIAX U rpymmax
25 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX bu6mmoreka [JOK
3JIECMEHTOB https://m.edsoo.ru/00adaab8
86 HMonnas xuMuaeckas CBI3b bubmuoreka [{OK




https://m.edsoo.ru/00adac34

87 DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYJIbI BEIIECTB bubmorexa [TOK
P PYKTYP PMY m https://m.edsoo.ru/00adac34
88 KoBanieHTHast XuMHuueckas CBs3b Bubmorexa TOK
https://m.edsoo.ru/00adaab8
89 KoBanenTHas HemonsipHass XUMHUYECKAsI CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
90 KoBanenTHas monsipaast XMuMHUUY€eCKast CBSI3b Bubmorexa OK
p https://m.edsoo.ru/00adaab9
91 MeTtaumnueckast XUMHUYECKaAsT CBSI3b
22 Kpucrammmaeckue u amopdHbie BemecTsa Bubmorexa OK
p P B https://m.edsoo.ru/00adaab9
93 THUIbI KPUCTAIIINYECKUX PEIIETOK U UX bubnnorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/00adae28
94 [IpuurHbl MHOrOOOpa3us BEUIECTB, 3aBUCUMOCTh bubnnorexa [IOK
CBOICTB BEIIIECTB OT COCTaBa U CTPOCHHUS https://m.edsoo.ru/00adae28
95 CreleHp OKUCIEHUS bubmmorexa LOK
https://m.edsoo.ru/00adae28
26 OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIE PEAKIINU bubmorexa LOK
peaxtt https://m.edso0.1ru/00adb076
7 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmorexa TOK
https://m.edsoo.ru/00adb076
98 CocraBiieHne ypaBHEHUIN OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINNA, METO DIIEKTPOHHOI'O Bubmorexa TOK
PEAKIIHH, A p https://m.edso0.ru/00adb076
Oaimanca
2 O00011IeHrEe U cUCcTeMaTU3alus 3HAHUI Bubmorexa TOK
B 8 https://m.edsoo.ru/00ad9cb2
100 | Konrpoabnas padora NeS5 o reme «CTpoeHue aToma. bubnnorexa [IOK
XUMHUecKas CBI3LY https://m.edsoo.ru/00adb486
101 bu6mmoreka [JOK

IlogBenenue UTOroB roga

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




102 .
[Ipodeccun, cBsizaHHbIE ¢ XUMUEH

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

OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME

102




Xumusa 9 KJIACC

KoJsnyecTBO YacoB Jara
Ne U3yYeHH DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Bcero | Konrpoabn | IlpakTnueck
n/n s1 o0pa3oBaTejibHbIE PeCypPChI
ble padoThbI ue padoTbl
[Tepuonnueckuii 3akoH. [leproanueckas cuctema
| xuMu4deckux sieMeHnToB Jl. 1. Menpaeneesa. | bubmuorexa [JOK
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX https://m.edsoo.ru/00adb59e
3JIEMEHTOB MNEPBBIX TPEX MEPUOJIOB
) Kiaccudukanmsi 1 HOMEHKJIaTypa HEOPTraHUIECKUX | bubnmnoreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
3 eopraHuydec emiectB. [ 'eHeTnuecKue cBsI3 1 Bubmmorexa LIOK
HEOpraHWYECKUX BelecTB. ['eHeTnueckue cBs3u
p https://m.edsoo.ru/00adb6b6
BEILIECTB
4 Buapl XMUMUYECKON CBS3U U TUIIBI KPUCTAIUIMYECKUX 1 but6mmoreka [JOK
peLETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel «IloBTopenue u
5 yriyOJieHHe 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 1 1
KJIacCa» - BXOJHON KOHTPOJIb
Krnaccudukanus XuMHUeCKUX peakiuii o bubnmoreka [JOK
6 1
pas3iuYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsITHE O CKOPOCTH XMMHYECKON PEAKIIUH. | bu6mmoreka [IOK
[ToHsATHE O TOMOTEHHBIX M T'€TEPOTrE€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[TonsaTne o xumMuueckoMm paBHoBecuH. DaKTOpHI,
8 IOLIUE HAa CKOPOC €CKOI1 peak 1 bubmorexa [JOK
BIIUSIIOIINE H Th XUMUY )51 100505871
p P https://m.edsoo.ru/00adc28c
TOJIOKEHNE XUMUYECKOTO PAaBHOBECHUS
9 OKHCANTENBHO-BOCCTAHOBUTE € peak 1 bubmorexa [JOK
UCIUTEIbHO-BOCCTAHOBUTEIbHBI 1017041
p https://m.edsoo.ru/00adcade
Teopus 27EKTPOIUTUYECKON AUCCOLMALINH. bubnuoreka LIOK
10 1
CunbHbIe U cradble AIEeKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHS peakuil 1 bubnuoreka [IOK




https://m.edsoo.ru/00add448

XHUMHYECKHE CBOMCTBA KUCJIOT 1 OCHOBAHUU B CBETE

12 PENCTABIEHHUN 00 DIIEKTPOIUTHUECKON bubnnorexa LOK
P p https://m.edsoo.ru/00add5d8
JUCCOLUAlUU
XHWMHUYECKUE CBOMCTBA COJIEH B CBETE
13 IpEICTaBICHUN 00 AIEKTPOIUTUUECKON brbmmorexa LOK
P p https://m.edsoo.ru/00add8b2
JIICCOLIMAIIUN
14 [TonsTHE O TMAPOIU3E coneit brbmmorexa LOK
P https://m.edsoo.ru/00add9d4
O060011eH1Ee U cUCTeMaTU3allys 3HAHUM:
15 XUMHYECKUE PEAKIIUN. DIEKTPOIUTHUECKAS bubmorexa LHOK
P ' p https://m.edsoo.ru/00addd12
JUCCcoLUaIus
16 [Ipaxtuyeckas padora Ne 1. «Permenne bubnuoreka LIOK
OKCIIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
OO6mmas xapakTepucTuka HemeTamuoB. OOmas
17 XapakTepUCTHKa rajoreHoB. CTpoeHHe aTOMOB bubmmorexa TIOK
p P - ~TP ' https://m.edsoo.ru/00addecO
Crenenu okucieHus.
13 OO6mas xapakTepruCcTHKa TajJJOreHOB. X UMUUYECKHE bu6muoteka [{IOK
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIO0Ta, XMMUYECKUE bubnmoreka [JOK
CBOMCTBA, MTOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaxtuyeckast padora Ne 2 o teme «llomyuenue bu6mmoreka [IOK
COJISTHOM KHCJIOTBI, U3YUYECHHE €€ CBOKCTBY https://m.edsoo.ru/00ade348
71 Brpruucnenus 1o ypaBHEHUAM XUMHUYECKUX PEAKIIHM, bubnuoreka LIOK
€CIIM OJIMH U3 PEareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade488
OO01mas xapakTepucTuKa 3JeMeHTOB VIA-rpymimsl.
” AnnorponHsie Moaudukanuu cepsl. Haxoxnenue bu6nuoreka IIOK
cepbl U €€ COCIMHEHUH B pUpoae. XUMUUECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEphI
” CepoBoaopoi, cTpoeHue, GU3NIecKue U XUMUIECKUE bubnuorexa [JOK

CBOMCTBA

https://m.edsoo.ru/00ade802




24 OKcHIbI Cephl - KaK MPEeICTABUTENN KHCIOTHBIX bubnuoteka [JOK
OKCHJIOB https://m.edsoo.ru/00adea28
’5 CepHas kuciora, GU3N4IeCKue U XUMHUIECKUE bubnmnoreka [JOK
CBOIICTBA. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE PEAKIUH, JIEKALIUE B OCHOBE
%6 MPOMBIIIUIEHHOTO CTI0C00a MOTy4YeHUs CepHOM bu6mmoteka [IOK
KHUCJIOTBI. XMMHUYECKOE 3arps3HEHNE OKPYIKAIOIICH https://m.edsoo.ru/00adec8a
Cpenbl COETUHEHUSIMU CEPBI
7 Brrunciienue MaccoBoil 1071 BbIXOAA IPOIYyKTa bu6muoteka [{IOK
peaKkunu https://m.edsoo.ru/00adec8a
Kontposnbnas padora No2 -aiMHUHHCTpAaTUBHAS:
28 XUMUYECKUE PEAKLIUU. DIEKTPOIUTHYECKAS
nuccounanusa. Hemeramnst 7 u 6 rpynn [ICXO
OO6m1as XxapakTepucTUKa JIEMEHTOB V A-TpyTIIbl.
29 A3oT, pacnipocTpaHeHHE B IPUPOJIE, GU3HUCCKUE U bubnmorexa LHOK
» pactip pu PHPOJE, https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOMCTBA
30 AmMHEaK, ero pu3nIecKrne 1 XHMUYECKHE CBOMCTBA, bubnmnorexka [JOK
MOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
31 [Ipaktrueckas padota Ne 3 o reme «Ilomyuenue bubnmnoreka [JOK
aMMMaKa, U3y4eHue ero CBOMCTB https://m.edsoo.ru/00adf180
1 A3OTHas KUCIOTa, €€ (PU3nuecKre U XUMUIECKUE bubnmnoreka [JOK
CBOICTBa https://m.edsoo.ru/00adf306
Hcnonbs3oBaHre HUTPATOB U COJIE aMMOHUS B
1 KauyeCTBE MHUHEPAJBLHBIX YA0OpeHUH. XUMHUYECKOe bu6muoreka [IOK
3arpsA3HEHUE OKPYXKAIOLIEH CPebl COCTUHEHUAMU https://m.edsoo.ru/00adf518
azoTa
®docdop. Oxcun pochopa (V) u pochopnas
34 KHCTIO0Ta, PU3NYECKUE U XUMHUUECKHE CBONCTBA bubmmorexa TIOK
’ ’ https://m.edsoo.ru/00adf68a
HoJTy4yeHue
35 HcnonwszoBanne GocdaToB B Ka4eCTBE MUHEPATHHBIX bubnuorexa [JOK

yaoOpeHui. 3arpsi3HeHHE MPUPOTHON CPEIbl

https://m.edsoo.ru/00adfc20




dbocdharamu

VYraepon, pacnpocTpaneHue B pUpo/e, Gu3ndecKue

bubnuoreka [JOK

36
W XUMHAYECKHE CBOUCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yraepoaa, ux pu3nveckue u XUMHIECKUE

. bubmoreka [JOK
37 CBOMCTBA. DKOJOTMUYECKHE MTPOOJIEMBI, CBSI3aHHbIE C
https://m.edsoo.ru/00adfebe
okcuzoM yriaepona (1V)
38 VYronbHas KUCIOTa U €€ CoNu bubmmorexa [IOK
https://m.edso0o.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o teme "llomxydenue

39 riekucioro raza. KauectBennas peakuust Ha bubmorexa HOK
y . P https://m.edsoo.ru/00ae027¢
KapOOHaT-NOH

40 [lepBoHauanbHbIE TOHATHUS 00 OPraHUYECKUX bu6muoteka [{IOK
BEILIECTBAX KaK O COEAUHEHUAX yIriepoaa https://m.edsoo.ru/00ae054e

41 Kpemuuii u ero coequHeHust bubmmorexa ITOK

p https://m.edso00.ru/00ae080a

4 O600menue: «BaxkHele HeMeTauTbl U UX
COCIMHECHU S
[TpakTrueckas padota Ne 5. Permenue

43 SKCHEPUMEHTAILHBIX 3a7a4 10 TeMe «BayxkHenme bubnnorexa LOK

P https://m.eds00.ru/00ae0bf2
HEMETaJUIbl U UX COCAMHEHUS»

44 KonTponbhas padorta Ne3 no teme «Baxueitmue bubnmoreka [JOK
HEMETAIUIBI U UX COCTUHEHUSI https://m.edsoo.ru/00ae0el8
OO01mast XapakTepuCcTHKa XUMUIECKIX DIIEMEHTOB —

45 MeTaJUIoOB. MeTaiuinuecKas CBs3b U MeTaJTnIecKas bubmuorexa [JOK
KpUcCTajuMueckas pemeérka. Gusndyeckue cBONCTBa https://m.edsoo.ru/00ae103e
METaJIIOB

46 XuMHYECKHEe CBONCTBA METAJIIIOB. bubmuoreka [JOK
DNEKTPOXUMHUUECKHUN Psii HAIIPSDKEHUH METaIIIOB https://m.edsoo.ru/00ael156
O6mmue criocoOb! moxyyeHust MeTamuioB. CIuTaBbl.

. but6mmoreka [JOK

47 Brruucnenust no ypaBHEHUSIM XUMHUYECKUX PEAKIIHM,

€CJIM OAUH U3 PpCarcHTOB COLUCPIKUT IIPUMCCU

https://m.edsoo.ru/00ael 156




but6mmoreka [{OK

48 I1
OHATHE O KOPPO3HH METATIOB https://m.eds00.1ru/00ae1278
but6mmoreka [JOK
4
? [Henotrbre MeTans! https://m.edso0.ru/00ae14b2
50 Oxcuabl U THAPOKCHUIBI HATPUS U KaJIUA bubmmorexa IIOK
A AP A P https://m.edsoo.ru/00ael14b2
51 [llenoyno3eMeNbHBIE METAJIIBI — KAJIBIIMA M MarHui bubmorexa HOK
1t https://m.edsoo.ru/00ael5¢e8
52 Bakueimme coeTMHEHNUA KLU buGnnorexa LIOK
& H https://m.edsoo.ru/00ael5e8
but6mmoreka [{OK
53 Ké Ol €€
€CTKOCTh BOJIbI U CLIOCOOBI €€ yCTpaHEHUS htps://m.edsoo.r/00ae1 886
54 [IpakTuueckas pa6ora Ne 6 no teme "XKeEcrtkocTh bubnuoreka [{IOK
BOJIbI M METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aeclae8
but6mmoreka [JOK
55 Amro I
MHHIH https://m.edsoo.ru/00aelc64
56 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCUAA bubmorexa [TOK
p A AP a https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
57 XK
CI1e30 https://m.edsoo.ru/00ae1d86
53 Oxkcuapl, rusipokcuisl U conu xkenesa (II) u xenesza but6mmoreka [JOK
(I1I) https://m.edsoo.ru/00ae35e6
59 O00011eHre U cUCTEMAaTH3alUs 3HAHNH
[IpakTtuyeckast pabora Ne 7. Pemenue
60 JKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe «Bakueiimme buGnnorexa LIOK
p a https://m.edsoo.ru/00ae3de8
METaJUIbI U KX COESTUHEHUS
Brluncnenus 1o ypaBHEHUAM XUMHUYECKUX PEAKLIUM,
61 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WU but6mmoreka [JOK
COAEPKUT IPUMECH. Bpuncienus MacCoOBOM JOJIH https://m.edsoo.ru/00ae1750
BBIXO/Ia TIPOYKTA PEAKIIUN
62 O0001Ienre ¥ cucTEMAaTH3aIMs 3HAHUH 110 TEME




«BaxHeu1me MeTauibl 1 UX COEIUHEHUSD)

KonTponbras padora Ne4 mo Teme «BaxxHeitmme

63 1
METaJJIbl U UX COEIMHEHUS
BemecTBa 1 Matepuaiibl B IOBCEAHEBHOMN KU3HU
64 yenoBeka. [Ipodeccun, cBa3aHHbBIE ¢ XUMHEH B | bubnuoreka [IOK
MOBCEIHEBHOM JKM3HU (IapuKMaxep, KOCMETOJIOT, https://m.edsoo.ru/00ae3f50
MOBap-KOHAUTEP U T.1.)
65 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpeibl 1 Bubmmorexa LIOK
P Py HHer cpen https://m.edsoo.ru/00ae4270
66 Posib XUMUM B pelLICHUH HKOJIOTHUECKUX MTPOOIIEM. | bubnuoreka [IOK
[Mpodeccus sxomora https://m.edsoo.ru/00ae4270
67 IIpodeccun B cenbCcKoM X034HCTBE, B |
MPOMBIIIIEHHOCTH, CBSI3aHHBIE C XUMUEH
MeauuuHckue u apyrue npodeccruoHaabHble
68 yeOHbIe 3aBEACHHUS, TJIe HEOOXOUM MpeaMeT 1 bubmmorexa TIOK
Y a T g pex https://m.edso0.ru/00ae0d0a
XUMHSL.
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YUYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocBenienne»
* Xumus, 9 kimacc/ I'abpuensa O.C., Octpoymos WU.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

[Tporpamma Kypca xumu Jyist 8-9 kiaccoB 001meo0pa3oBaTenbHbIX yupexaenuil (aBropsr O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnaakoB)

VYpoku xumun B 8 kiacce. Meronuueckoe nocooue. Apropsl: O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnanxos, U. B. AkcenoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
videouroki.net . www.yaklass.ru
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