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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mno xumuu g oOywaroummxcs 8-9  kiaccos
pa3zpaboTaHa Ha ocHOBe PDenepalbHOIO TOCYAAPCTBEHHOTO0 00pa3oBaTEIbHOTO
CTaHJIapTa OCHOBHOI'O 0011ero o0pa3oBaHUs C YYETOM U COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, NPEABSIBIIEMBIX K XHMHUYECKOMY OOpa3oBaHUIO, U TPaAULIUN
poccuiickoro 00pa3oBaHUS, KOTOpbIE OOECIEUYHBAIOT OBJIAJCHUE KIIOYEBBIMU
KOMITETEHLIUSIMHM, COCTaBIIIOIIMMH OCHOBY JUIsI HEMPEPBIBHOIO 00pa3oBaHUs U
CaMOpa3BUTHUSA, a TAKXKE LEJIOCTHOCTh OOIIEKYJbTYpPHOIO, JUYHOCTHOIO H
MIO3HABATEJILHOTO Pa3BUTHS O0YUYarOIIHUXCA.

Pabouass mporpamma mnpeamera «XHMHsSD» COOTHOCHUTCA C IMPOrpamMMoOi
Bocrutanust [OBOOY 3CIHIN na 2024 -2025 y4eOHBIH TO/I.

BocnurarenpHblld NOTEHIHA PEAMETA « XUMUSD PEATUIYETCS YEPE3:

- MaKCHMajbHOE  HCIOJh30BAaHME  BOCHUTATENBHBIX  BO3MOXKHOCTEU
collepKaHusl ydyeOHOoro mnpenMera sl (GOpPMHpPOBaHUA y OOydaronIuxcs
POCCHIMCKHX  TPAIUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX H  COIHUOKYJIBTYPHBIX
[IEHHOCTEH, POCCHIICKOTO HCTOPHYECKOTO CO3HAHHSI Ha OCHOBE HCTOPHUYECKOTO
IPOCBEUICHMSI; TOJ00pP COOTBETCTBYIOLIEIO COAEPKAHUS YPOKOB, 3a/laHui,
BCIIOMOTaTENIbHBIX MaTEPUAJIOB, MPOOJIEMHBIX CUTYaIlui JJi1 00CYXKICHUM;

- BKJIFOUCHHUE IIEJIEBBIX OPUEHTHPOB PE3YyJIbTAaTOB BOCHUTAHUS, UX Y4€T B
OTIPEJICTICHUH BOCTIMTATENBHBIX 3a/1a4 YPOKOB;

- BKJIFOUCHHE TEMATHKA B COOTBETCTBUM C KAJICHAAPHBIM ILIAHOM
BOCIIUTATEIbHOU PabOTHI;

- WHUIMAPOBAaHUE  OOCYKIEHWH, BBICKA3bIBAHWW  CBOETO  MHCHWUS,
BBIPAOOTKU CBOETO JTMYHOCTHOTO OTHOIIEHUS K MU3YyYaeMbIM COOBITUSIM, SIBJICHUSIM,
JUIAM TPYIIOBOM pabOThl WM pabOThl B Mapax, KOTOPHIE ydaT OO0Yy4YaroImUXCs
KOMaHJTHOH paboTe U B3aUMOJCUCTBUIO C APYTUMHU 00yUYaIOIIUMHUCS;

- NpUMEHEHUE  HMHTEPAKTUBHBIX  (popm  yueOHOM  paboThr  —
WHTEJUICKTYaJIbHBIX, CTUMYJIHPYIONIUX T03HABATCILHYI0 MOTHBAIIUIO, HWTPOBBIX
METOJIUK, IUCKYCCH, IaroMIMX BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUSA
KOHCTPYKTUBHOTO JHaJIoTa; TPYNIOBOM pabOThI, KOTOpas Y4YUT CTPOHUTH
OTHOIIICHUSI U JEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIIIJICHUS;

- noOyxaeHne oOydaronuxcst coOJo/IaTh HOPMBI TOBEACHHS, IpaBuia
OOIIIEHUsI CO CBEPCTHUKAMH W TearoraMu, cooTBeTcTBytomue ykiaaaxy 'ObOOY
3CIIIH, ycTanoBieHHEe W MOIACPKKY T00poKeIaTeaIbHON atMochepsl B TIEpHO
CMEHBI,

- WHUIIMUPOBAHUE W TOIIACPKKY HCCIEAOBATEIBCKON  JIEATEIBHOCTH
oOydJaroImuxcs, MJIAHUPOBAHWE M BBIMOJHCHUE WHAWBUIAYAIBHBIX M TPYIIIOBBIX
IPOEKTOB BOCIIUTATEIHHON HAPaBIEHHOCTH.

Pabouass mporpamma mno ydyeOHOMY mpenMery «XuMHs» pa3padoTaHa C
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yaetoM  (GopmupoBaHHus  (QPYHKIIMOHAIBHOW  TPAaMOTHOCTH  IIKOJIHHUKOB
(udTarenbckasi ~ rpaMOTHOCTb,  €CTECTBEHHO -  Hay4yHas  TIPaMOTHOCTD,
MaTeMaThyeckass TPaMOTHOCTh W T.1.). @DopMUpOBaHHME  KOMIIOHEHTOB
(GyHKIHMOHATIBHOM TPAMOTHOCTH OOYy4YaloIMXCS B paMKax Y4yeOHOro mnpeamera
«XuMHS» peanu3yeTcsl uyepe3 IIaHupyeMble pe3ylbTaThl, cOopMyIUpOBaHHBIC B
cootBeTcTBUM ¢ DPI'OC HOBOrO MOKOJIEHHMS] OCHOBHOTO OOIIEro 0Opa3oBaHUS.
OOyuyeHue Mo mporpaMme y4eOHOro mpeaMera «XUMUS» OCYIIECTBISETCS C
MCIIOJIb30BaHUEM BepU(UITMPOBAHHBIX AJIEKTPOHHBIX u U (HPOBBIX
00pa30BaTENbHBIX PECYPCOB.

PaGouass mporpaMma Mo XMMHH ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOoBaHWII K pe3yjbTaTaM OCBOCHHS 0Opa30BaTEILHOMU
IIpOrpamMMbl OCHOBHOT'O 0OIIEro oOpa3oBaHUs, MPEACTaBICHHBIX B DenepabHOM
rOCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE OCHOBHOTO OO0IIEro oOpa3oBaHUs
u @enepanbHOi paboueit mporpaMMe Mo y4eOHOMY MpeaMeTy « XUMHUs), a TaKxKe
Ha OCHOBE XapaKTEPUCTHUKHU IUIAHUPYEMBIX PE3YJIbTATOB TYXOBHO-HPABCTBEHHOIO
pa3BUTHS, BOCIHUTAHHUS W COLMAIM3AIMN OOYYaIOIIUXCs, TPEJACTaBICHHOW B
dbenepanbHOM paboyeil mporpaMMe BOCIIUTAHUS.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeAepaqbHON padoyeil mnporpamMmbl
BOCIIUTAHUS U C YUETOM KOHLIECTIIUU MPENOJaBaHusl y4eOHOT0 mpeaMeTa « XUMUsDH)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TMPEACTABICHHE O LENAX, OOIeH CTpareruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
MpeAyCcMaTPUBAET pPACIpENEIeHUe €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE 10
pazmenaM M TEeMaM MPOrpaMMbl MO XUMHUH, ONPENENSAET KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeaAeNieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTataM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOW JEATEIBHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHHUS MUPOBO33PEHUS
00ydJaroIerocsi, ero MpeACTaBICHUN O MAaTEPUATHHOM E€IUHCTBE MHPA, BAKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TI00aThHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.



N3ydenune xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4Jaronnxcsi, HaBBIKOB HX CAMOCTOSITEIBLHOW  Y4eOHOUM  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHUU OOECIEUMBAIOTCA CHEIU(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormuecKu
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro YpOBHSI:

—aTOMHO - MOJICKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HAa OCHOBE HAMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HaHUs B HaYyKe.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
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JIESITEIbHOCTH 4YEJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbBl XUMHUYECKUX
3HAHUN — BaKHEHUIINX (AaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHHH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM [IO3HAHWS TPU U3YYCHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPABWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMaTHYECKOE MPUOOIICHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUaOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I HM3yUyeHUS XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Tpenmer xumun. Ponbh XMMUM B JKM3HH 4YeloOBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATpEeraTHOE COCTOSHHUE
BemiecTB. [loHATHE O MeTOAax TMO3HaHWS B XUMHUHU. UHMCThIC BEIIECTBA M CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XUMHUYECKUX
arieMeHTOB. [IpocThie U ClI0XKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumudeckass ¢opMyna. BaleHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBas ol XUMHUYECKOTO AJIEMEHTa B
COCTUHEHUH.

KonunuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsi3b kKoiudecTsa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOMW, MpaBWIaMHu paboOThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHbBIM O000PYAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢usnyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOMN) SIBICHUH, HAOM0IeHUE 1
ONKMCaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3iokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCHIa
memu (1) mpu HarpeBanuu, B3auMoielicTBHE kene3a ¢ pactBopoM costr meau (II),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOGHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJENEH MOJIEKYI
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3HUeckue M XUMHYECKUe



cBoictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJly4YeHUsl KUCIOpoJa B J1abopaTOpUU H  MpOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yIrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHEHHSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacelleHHbIe M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpOJZIe U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BOJ. OXpaHa U OUYKMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenkiatypa okcunoB. dusnueckue M XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucinor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COCAMHEHU.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus: TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (II)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUaoB), HaOIIOeHNE O0pa3LOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHHWE OCOOCHHOCTEW pacTBOPEHHS BEILECTB C
pa3IMYHOW pPACTBOPUMOCTBIO, TNPUTOTOBIEHWE PACTBOPOB C  ONPEAECIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLUIAMU
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(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAHHE BHJIEOMATEPHAIIOB),
WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumojiecTBUa okcuaa meau (II) ¢ pacTBOpoMm cepHOM KHCIIOTHI,
KUCJIOT C METaJlaMH, pPEakKiuid HeUTpaau3aldu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsithe o
IPYIaxX CXOJHBIX DJIEMEHTOB (IEJOYHBIE U IEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aMm(bOTEepHBIEC OKCHIBI
Y TUJIPOKCUBI.

[lepnogmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JiuHHONEpuoAHas  (OpMbI
[Tepuomuueckoit cucrembl xumuueckux sneMeHToB [. M. MenneneeBa. [leprobl
u rpymnbl. PU3NYECKUN CMBICT TOPAAKOBOTO HOMEpAa, HOMEpPOB IepHoAa |
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOUeK aToMOB TepBBIX 20 XHMHYECKHX  DJICMEHTOB
[Tepuomnueckonn cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
rpaXJaHMH.

Xumudeckass cBa3b. KoBajieHTHass (TOJIipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuclieHUsA.  OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporiecchl OKUCIICHUSI U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiu pa3aoKeHUs, COEAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSTHH, TaK ¥ TIOHATHH, SIBISIFOIIMXCS CUCTEMHBIMU IS OTJIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1mme ecTeCTBCHHO--HAyYHbIC TIOHATHS: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: Marepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJICKYA, SJICKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKLMs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KU, KaJIbLUUs U HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHYECKOM CBSI3U. THIBI KPUCTALIAYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaimsa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YHUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3(dekTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XUMHUYECKUX peakiusiX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTeHHBIX
peakuusx. [Tonstue o karanuse. [loHsTHe 0 XMMUYECKOM paBHOBecuU. DakTopBhI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHMIl
OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBa3u. Crenens qucconuany. CUIbHbBIC U CIa0bIe SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiin Ha MOHbL. [[oHsITHE O TUapOIU3E CONeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JEUCTBHUSL PaA3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BbIACICHHE Tra3a, o0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMEeTajulaMH, WIeno4amMu). XJIOpOBOAOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMEHeHHUe. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMUYEeCKue CBOMCTBa cepbl. CepoBOOPO, CTpoeHUE, (PU3HUECKHE U
XUMHUYeCcKue cBoucTBa. OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,

10



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHASI PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux (U3MUECKUEe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb30BaHWE HUTPATOB M COJIEW aMMOHHS B KayeCTBE MHUHEpaIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3ndeckue 1 XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(DUKALMK, PACHPOCTPAaHEHUE B MPUPOAE, (PHUINYECKHUE U XUMHUYECKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢uznyeckue W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIM
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
MPOJAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KMpax, Oeskax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpencTtaBieHus o0
okcune kpemaust (IV) u kpemaueBoit kuciore. CUIMKATBI, UX UCIOJH30BAaHUE B
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OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHAIOB), HAOIIOCHNE TIpoliecca OOYTIIMBAHUS caxapa Mo ACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HX COCIUHEHHHA (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
WX IPOTEKaHUsI, B3AMMO/ICHICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE MoZENnen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MpoLIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTATbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenaeneeBa u crpoeHusi atoMmoB. CTpoeHue MeTajuioB. MeTtaimyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUUI,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIbI U
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxXOXkJeHUE B Npupojie. PU3nueCcKre 1 XUMUUECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojie. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRBA kene3a. OKCUIbI, THIAPOKCUIBI U cosn kenesa (I1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIMOJIb30BAHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).
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Mescnpeomemmunie ceazu

Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMU U OTICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOTBI, PAIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KpUCTAJUIHYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIICCTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TIOJIE3HBIC
HCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHWI0 U TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIEeCO00pa3sHOE OTHOIIEHHWE K MpHUpOJie KaK MCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, SIKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISIOT Ha
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OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOU
HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOU
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (JAaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J/1ad, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA .

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMUd M MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMALIHUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOJIyIaeMyl0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHUI 00513aTEIbHOTO
COJEp)KaHUs, YCTaHOBJIEHHOIO JaHHOW (QeaepanbHONM paboueil MmporpamMmon,
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BBIICIISIIOT: OCBOCHHBIC OOYYAIOIMMHUCS HAy4YHBIC 3HAHUSA, YMEHUS W CIOCOOBI
NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xonIy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:
. pacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX IOHSITUWA: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAas AaTOMHAas H
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCHUI, KUCIIOTA,
OCHOBAaHHUE, COJib, BJEKTPOOTPUIATEIBLHOCTh, CTEIECHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccupuKaiusa peakiuil: peakiiui COeTUHEHUs, PEaKIUU Pa3NIOKEHHUS,
peakiMy 3aMeIleHUs, peakiuu OOMEHa, SK30- U JSHIAOTEPMUUYECKHUE PpEaKIIUH,
TEII0BOM A(PEKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MacCoOBasl 0
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;
. WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX TMOHATHH U
MPUMEHSIThH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
. HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJI COCTaBJICHUsS] (POpMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;
. OTpeNeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHMSIX,
CTETNICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICKHOCTD
BEILECTB K OMpPEACIEHHOMY KJIaccy CO€AMHEHUHN 1o (GopMyiiaM, BUJI XUMHUYECKOU
CBsI3U (KOBaJICHTHAsI U MOHHASI) B HEOPTaHUYECKUX COCIUHECHUSX;
. packpeiBath cMbici [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAHEHHMS MacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOIO
Y4E€HUs, 3aKOHAa ABOTAIpO;
. OMHCHIBATh U XapakTepuzoBaTh TabauMuHyto (opmy Ilepuonnueckoit
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noiarpynna (A-
rpymnmna)» u «modoyHas noarpynmna (b-rpymnma)», Manbie U OOJbIIME MEPUOIBI,
COOTHOCUTH 0003HA4YeHHUs, KOTOpble wuMerTcs B Tabnuie «llepuoanueckas
cucreMa xumudeckux oanemeHtoB JI. . Menaeneesay € 4YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACHPEICTICHUE UX 10 JICKTPOHHBIM CJIOSIM);
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. KJIacCU(PUIIMPOBATh XMUMHUYECKHE DJIEMEHTHhI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeroBoMy 3G (heKTy);
. XapaKkTepu3oBaTh (OMUCHIBaTh) OOILIME XWMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPXKAAsl OMNUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;
. MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAaHUS XWMHYECKHUX NPEBPALICHUN B Pa3JIMYHBIX
YCIOBUSIX;
. BBIYUCIISAITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QOopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakuuu;
. IPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBLHON AEATEIBbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — IS W3Y4YEHHUS CBOWMCTB BEILECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIC METOAbI MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICJICHHBIN);
. CJIeIOBaTh MpaBUiIaM IMOJIb30BAHUSI XUMUYECKON MOCYA0N U JIa0OpaTOPHBIM
000pyZOBaHUEM, a TaKXe MpaBUJIaM OOpalleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJIYYCHUIO U COOUpaAHUIO Tra3000pa3HbIX BEHIECTB (BOJAOPOJAa U KUCIOPOAA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM J0JIEd PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBIO HWHANKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHXK U JPYTHUE).

K xonity oOyuenus B 9 kiacce npeIMEeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
. pacKpbIBaTh CMBICJI OCHOBHBIX XHUMHYECKUX TIOHSATHUM: XUMHUUYECKUU
AIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas peakius, XUMUYECKas CBS3b, TEIJIOBOM A(DQEeKT peaxiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUECKAS
JUCCOIMAIIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOE paBHOBECHE,
oOpatuMble U HEOOpaTUMbIC PEAKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
pEaKiuu, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJIEHHUE,
aloTponus, aM(OTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICGHTHAs, WOHHA,
METAJJIMYECKas), KPUCTAJUIMYECKasl peIIETKa, KOPPO3Usl METaIOB, CIUIABHI,
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CKOPOCTb XHMHMYECKOM PEAKLHH, NPEeAesbHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

. WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHWYECKHX TOHSITUH U
MIPUMEHSTH 3TU NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBlIeHUsI (OpMYIT BEILIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

. ONPENIENIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COEJAMHEHHM 1o ¢dopmyiaM, BHJI XUMHUYECKOW CBs3M (KOBaJIeHTHa,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj] HOHA IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
COCIMHEHUM, TUIT KPUCTAJNIMUECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbIci Ilepuonnueckoro 3axkona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OONbIIME TEPUOJbl, COOTHOCUTH O0O3HAYEHHUS, KOTOpbIE HMEITCI B
NEePUOJIMYECKON TaONHIE, C YUCIOBBIMU XAPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacripeieJieHue UX MO AJEKTPOHHBIM CJI0SIM), OOBACHATH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHHI B Mpeenax MajblX NEPHOI0B
Y TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

. KJacCu(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIEeCTBA,
XUMHUUYECKUE peakuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TEeIIOBOMY J(PdekTy, N0 U3MEHEHUIO CTEMEeHEW OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME U Clenu(PUUIecKue XHUMHUYECKHE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEUIECTB, MOJTBEpPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUA;

. COCTABIIATh YPABHEHUS DJIEKTPOIMTHUECKON JUCCOLUMALIMY KUACIIOT, IEJI0YEN
W COJIe, TOJIHBbIE W COKpAIEHHbIE YpaBHEHUs pEaKIUid HOHHOTO OOMEHa,
YpPaBHEHUSI PEaKUui, MOJATBEPKIAIOMINX CYIIECTBOBAHHE TI'€HETUYECKOW CBSI3U
MEK]ly BELIECTBAMU PA3JINYHBIX KJIACCOB;

° PaCKpLIBAaThb CYIIHOCTDb OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MMOoCPCACTBOM COCTABJICHHSA DJICKTPOHHOI'O Oayranca PTHX peaKuHﬁ;
o IIPOrHO3upPoOBaTh CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,

BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIA B Pa3JIUYHBIX YCIOBUSX;
. BBIYUCIISAITH OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChbl BEUIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
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JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU
peaxImmy;

. co0roAaTh MpaBuja MOJb30BAHUS XMMHUYECKON MOCYyA0N U J1ab0paTopHBIM
00OpyIOBaHUEM, a TaKke IpaBHUiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
UHCTPYKUUSMU 110 BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIIBITOB 10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);
. MPOBOANTH PEAKIINUHU, MOATBEPIKAAIONINE KAYeCTBEHHBI COCTaB Pa3iMYHbIX
BELIECTB: PacllO3HABaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOOUA-, KapOOHAT-,
docdar-, cwiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aAMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPaX HEOPraHUYECKHUX
BEIIIECTB;

. MPUMEHSTh OCHOBHBIE OIEPAIH MBICIUTEIBHON ACSITEIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHUE, O0000IIEHHE, CHUCTEMAaTU3allUi0, BbBISBICHUE TNPUYUHHO-
CIIEICTBEHHBIX CBA3EH — JJI U3yYEHUsS] CBOMCTB BEILIECTB U XUMUUECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHBIC  METOJAbI TO3HAHUS — HAONIOACHHE, W3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHBbIE (LM pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiecTBa 1 xummuueckue 15 1 0 bubmnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [lonsitue 6 0 1 bu6mmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopoga. ITonstue o 8 0 1 bubmuoreka [JOK

' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

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

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [JOK

3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue
aroMa
XUMHYECKAS CBI3b.
3.2 OKUCIUTEIILHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIHH
33 O06o001eHue u 3 bubmuorexa [JOK
' cUCTEMaTH3alis 3HAHUH https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Hroro no paseny 18 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 0 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnmnoreka [HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX EutG OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nonmorexa [

KPEMHUU U UX COCIUHECHUS

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

Hroro no pazneny

Pazgen 3. MeTa/JIbI M BX COeTUHEHU S

25

. bubmuorexa [JOK
31 Obmpe cBoHCTBa METANIOR 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
4.2 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 04.09.2024  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 05.09.2024  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «[IpaBuia
paboThI B 1a00OpaTOpUu U IPUEMBI 1 0 1 bubnuorexa [JOK
oOpartieHus ¢ 1abopaToOpHBIM 11.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CrocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PHNEP 18.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A
TOMBL I MOCIYIRE 1 0 0 19.09.2024  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2024  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0 0
POCIRIC I CHOMHBIC BOMlcTTha 26.09.2024  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A -
TOMHOTMOCKYILPHOE YHEHHE ! 0 0 02.10.2024  https://m.edsoo.ru/ff0d2d50

27
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumitecias opuyaa. Basiewrhocts 03.10.2024  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 09.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bu6mmorexa [IOK
Monspras macca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 17.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 24.10.2024  https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KOJIUYeCTBa, MacChI
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa [JOK
nieerpatiovp 06.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
P ’ 07.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmorexa LHOK
] . 13.11.2024 = https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 14.11.2024  https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmechk razos. CocTtas bubnmoreka [JOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2024 | https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
POAG IPEAiEH ’ 21.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu Zlqn OMLILHJIerHci‘TI/I bubmorexa LHOK
patop P ’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM ypaBHEHUH, 9K30- U 28.11.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P AR, 04.12.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmmorexa [JOK
! P pOAS: 05.12.2024  https:/m.edsoo.ru/ffoddae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BenlecTBo. HaxoxeHnue B mpupose 11.12.2024  https://m.edsoo.ru/ff0d4dd0
28 ®dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 12.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJAX bubmorexa HOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 19.12.2024  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [TOK
e P HOPOAA, 25.12.2024  https://m.edsoo.ru/ff0d4f42

W3YyYEHUE ETO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 26.12.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
0 . Y 09.01.2025  https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEaKI[MM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDABHEHITIO peaietin 1 10.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 15.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 16.01.2025  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HaceienHbie
37 u HI:?HaCI)IpeHHBIIe) acCTBOPBI B bubmmorexa [JOK
B P poL 22.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 23.01.2025  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 29.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 30.01.2025  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 05.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 06.02.2025  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 12.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 13.02.2025  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 26.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf r[)lon )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa [TOK
N YHEHI 27.02.2025  https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 05.03.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas cBsI3b MEXKIy KiIaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI 06.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAaHUHU 12.03.2025  https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa LHOK
. P 13.03.2025  https://m.edsoo.ru/00ad9ela
COeIMHEHMI
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX djIeMeHTOoB. IloHsaTHE O bubnmorexa [IOK
) 19.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Mepuognueckas cucreMa XUMAYECKUX bubmnorexa [IOK
P 20.03.2025  https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 ITepuonsl MBI, TOATPYIIIEI bubmorexa [TOK
PHOZEL, TPYHIIHL HOATPY 02.04.2025  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
sep. M3oTombl 03.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000TI0YCK
55 aToMOB 3JeMeHTOoB llepnoanueckoit Bubmaorexa ITOK
PHOA 09.04.2025 | https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menaeneesa
XapakTepucTHUKa XUMHUYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHUIO B bu6mmoreka [IOK
[Tepunoanueckoii cucreme /. U. 10.04.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 16.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh ATOMOB
58 XUMHYECKHUX DIIEMEHTOB/ bubmmorexa LOK
. 17.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
59 HMonnasg xuMmuueckas cBI3b bubmorexa [JOK
23.04.2025  https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHasi XuMu4eckas bubnmnorexa [JOK
CBS3b 24.04.2025 @ https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosspHas XUMUYeCKas bubnnorexka [JOK
CBS3b 29.04.2025 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TTICHb OKHCIICHI 30.04.2025 @ https://m.edsoo.ru/00adae28
63 OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu 07.05.2025  https://m.edsoo.ru/00adb076
64 OKUCINUTEIN U BOCCTAHOBUTEIN bubmmorexa LIOK
08.05.2025 | https://m.edsoo.ru/00adb076
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KonTtponsHast padora Ne4 o reme

65 «CTtpoenne aToMa. XuMHUUYECKast 1 14.05.2025 ngg;;f;igﬁgw db486
CBSI3b»

66 O06o001IeHre U CUCTEMaTH3aIUs 1 bubmuorexa [JOK
3HAHUHN 15.05.2025  https://m.edsoo.ru/00adb33c

67 O06o00mIeHNE U CHCTEMAaTH3aIIHs 1 bubmuorexa [JOK
3HAHUM 21.05.2025  https://m.edsoo.ru/00ad9ch2

68 O06o0011eHe U cUCTeMaTU3aLUs 1 bubnnorexa [HOK
3HAHUH 22.05.2025  https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMHUYECKUX emenToB [l. U. 04.09.2024  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmorexa HOK

R 05.09.2024  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanusa u HoMeHkIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKHUX BEILECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 1 1 0 bubmorexa HOK

P Yy 18.09.2024  https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3fIeNioB Kypca 8 Kiaccay

6 Knaccugukanus XuMmuaeckux 1 0 0 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IIPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOMN

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
p ' 25.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMHUECKOM

8 aBHOBecHH. PaKTOPBbI, BIUSAIOLINE 1 0 0 bubmmorexa LIOK
P ’ PEL, . Hl 26.09.2024  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

o peakiumn 02.10.2024 = https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHatH. 03.10.2024  https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubmaorexa LIOK
P peart 09.10.2024 | https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa ITOK
pet N 16.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruApoOIN3E CONIEU Bubmorexa ITOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue skcepuMEHTAITLHBIX Eubmorexa IIOK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3a51a9»
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmorexa IIOK
P A HHat 06.11.2024  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTCHOB. bubnnoreka [HOK
XHUMHYECKUE CBOWCTBA HA IIPUMEPE 07.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHHE bubmmorexa HOK
> O ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tomydenne COISTHON KUCIIOTHI bubmorexa [IOK
YHACHHE . ’ 14.11.2024 = https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OJUH U3 bubmmorera [IOK
Pearii, A 20.11.2024  https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuoreka [JOK
VIA-rpynnsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 28.11.2024  https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorera LOK
. 04.12.2024 = https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIX BBIXOJA bu6mmoreka [IOK
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MPOAYKTA PEAKIIHU 11.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB
28 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 12.12.2024  https://m.edsoo.ru/00adeea6
(du3HUeCKre U XUMUYIECKUE CBONCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MTOJYYCHUE U bubmorera [JOK
> HoyH 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 19.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnons30BaHrne HUTPATOB U COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX
32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
4 ' . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaSI KI/I(f[J'I((i))Ta q)q)pll)gn(qe)cxne " bubmorexa HOK
P . 09.01.2025  https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOMCTBA, ITOJIYICHUE
Hcnonb3oBanue GpocaToB B
34 KaueCcTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 10.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu E 2 $H3;iec;;e11ngquCKne bubmorexa [TOK
PHPOAS, 15.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 16.01.2025  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
22.01.2025 | https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 23.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P B 29.01.2025 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHEeHHUS bubmmorexa [TOK
P A 30.01.2025  https://m.edso0.ru/00ae080a
[IpaxTuueckas padora Ne 5.
a1 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «Ba)kHelIIne HeEMeTaIIbl U 05.02.2025 | https://m.edsoo.ru/00ae0bf2
UX COEIUHEHUS
KonTponbnas padorta Ne3 o teme
42 «Baxuelnme HeMeTauIbl U UX bubmmorexa LOK
06.02.2025 | https://m.edsoo.ru/00ae0el8
COEIMHEHUSD
OO01mas xapakTepucTHKa
XUMHAYECKUX DIEMEHTOB —
43 MeTautoB. MeTtayuimueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 12.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckKue CBOMCTBA
MCTAJ1JI0B
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKHI PsL buGnnorexa LIOK
P . b 13.02.2025 @ https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MeTaanoB. CiuiaBel. Berauciaenus mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 26.02.2025  https://m.eds0o.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 IlousiTre 0 KOPPO3UU METAILIOB bubmmorexa [IOK
PP 27.02.2025  https://m.eds00.ru/00ael1278
bubmuorexa [JOK
47
[esmotmere MeTans: 05.03.2025  https://m.edso0.ru/00ael14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJus 06.03.2025  https://m.edso0.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 12.03.2025 | https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa [IOK
s t 13.03.2025 | https://m.edsoo.ru/00ael5e8
51 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHHI 19.03.2025 | https://m.edsoo.ru/00ael5e8
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 20.03.2025  https://m.edso0.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmorexa IIOK
" 02.04.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
4 An
° FOMHIIH 03.04.2025 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuorexa [JOK
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TUAPOKCH]IA 09.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 AKeneso 10.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COJTU KeEJe3a bubmuoreka [JOK
(1) u xeme3a (1) 16.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus bubnmoreka [JOK
3HAHUU 17.04.2025  https://m.edsoo.ru/00ae35e6
[IpakTuueckas padborta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJlIbl U UX 23.04.2025  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 24.04.2025  https://m.edsoo.ru/00ael1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
3HaHUI 29.04.2025  https://m.edsoo.ru/00ae1750
KonrtponsHast padota Ne4 o reme
62 «BaxHeinme MeTaIbl U UX bubmorexa LHOK
30.04.2025  https://m.edsoo.ru/00ael1750
COCTTUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 07.05.2025  https://m.edso0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 08.05.2025  https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX TPOOIEM 14.05.2025  https://m.edsoo.ru/00ae4270
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66 O06o001IeHre U cHCTeMaTH3aIus 1 bubnmoreka [JOK
3HAHUU 15.05.2025  https://m.edso0o.ru/00ae0dOa
67 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HAHUU 21.05.2025  https://m.edsoo.ru/00adb33c
68 O60061eHre U cucTeMaTu3aus 1 bubnmoreka [JOK
3HAHUU 22.05.2025  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 9 knacce/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBemienue»

» Xumus: 8-t kiacc: 6a30BbIl YPOBEHB: YUECOHUK; 5-€ U3aHNUE,
nepepabotanHoe, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumus. 8 ki.: KoHTposibHBIE W TIpoBepouHbIe paboThl K yueOHuky O. C.
["abpuensina «XuMusl. &» - «3naTenbCcTBO «IIpocsemenue»

Xumus. 9 ki.: KoHtponbHbie W mpoBepouHbie padoThl K yueOHuky O. C.
I"abpuensna «XUMHA. 9 - «31aTenpcTBO «IIpocsemienue»

["abpuensn O. C., Bockoo6oiinukosa H. I1., flmrykosa A. B. HactonbHas kHura
yunurensa. Xumud. 8 KiI.. Meronuueckoe mnocodue. - «M3gaTenbeTBO
«ITpocsenieHue»

INabpuensn O. C., OctpoymoB W. I'. HactonpHast kHUTa yuutess. Xumus. 9
k1. Meronuueckoe mocobue. - «M3marenbctBo  «IIpocBemenue»

[Nabpuensa O. C., Smykosa A. B. Pabouas TeTrpaas. 8 ki. K yueonuky O. C.
labpuensna  «XuMmus. 8» - «3naTenbCcTBO «IIpocsemenue»

[Ma6puensa O. C., AmykoBa A. B. Pabouas terpaas. 9 k. K yuedonuky O. C.
labpuensna  «XuMmus. . - «3paTenbCcTBO «IIpocsemenue»

[Nabpuensa O. C., AmykoBa A. B. Terpanp nns mabopaTOpHBIX OMBITOB U
npaktuyeckux padot. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacc -
«3paTenbCcTBO «IIpocseuieHue»

[Mabpuensn O. C..SmykoBa A. B. Terpags anga nabopaTOpHBIX OMNBITOB U
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npakTuaeckux padot. 9 ki. K yuebnuky O. C. 'abpuensna «Xumus. 9 xiacc -
«3naTensCcTBO «IIpocsemenue»

[Mabpuensn, O. C. Metonuueckoe mocodue k yueoHuky O. C. I'abpuensna
«Xumus». 8 kimacc / O. C. lNabpuensn. - «M3narenbctBo «lIpocBemnienue»

["abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensina
«Xumust». 9 kmace / O. C. T'abpuensn. - «M3parensctBo «lIpocBerienue»

[Mabpuensn, O. C. Metoandeckoe nmocooue Xumus 8-9 kiacc- «M3aaTenbcTBo
«ITpocsemieHue»

INabpuensn, O. C. Xumusa 8-11 kimacc. Metoauueckue peKOMEHIAMU M
pabouas IporpamMmma- «3naTenscTBO «IIpocsemienue»

["abpuensH, O. C. [JononHuTenbHas IiiaBa K y4eOHHKY «XHUMHS 9 Kiaccy-
«3naTensCTBO «IIpocemienre»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://window.edu.ru Poccuiickuii 0011e00pa3oBaTeIbHbIN MOPTAJ, CIUHOC

OKHO JIOCTYTIa K 00pa30BaTeIbHBIM PECypCaM.

2. https://resh.edu.ru  «Poccuiickas 3IeKTpOHHAsI IITKOJIa

3. https://m.edsoo.ru Exunoe comepskanue o01Iero oopa3oBaHus
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