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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO O0IIIEro 00Opa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUH MPETNOJaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickont denepanuu.

[Iporpamma mo xumumM Aa€T TpeACTaBICHHE O IENsIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTAHUS U PAa3BUTHUS OOYYaIOIIMUXCA CPEACTBAMU y4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE COJIepKaHue,
npeAycMaTpUBAET pacIpeleleHue €ro Io KiaccaM M CTPYKTYpUPOBAaHHE IO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OINPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIE0BAaTEIbHOCTh  M3YUYEHHUSI XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH  O00ydYarolMUXCs, OMpeAeiasieT BO3MOXHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTelIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yJibTatam 00y4YeHHs] XUMUU Ha YPOBHE II€JIEH U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENILHON JEATEIbHOCTH O00yYalolmerocs IO OCBOCHHIO
y4eOHOTO CoJiepKaHusl.

3HaHWEe XWMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOydJaromierocsi, ero MnpejcTaBiIeHU O MaTepUaTLHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POPMUPYEMBbIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPTUU M 00 HBOJIIOIMU BEIICCTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, JSHEPIECTHUCCKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3yuenue xumum:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  y4yeOHOM  JesTeNIbHOCTH,
AKCIIEPUMEHTANILHBIX W HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHENUu(UKON HAayYHOrO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIINXCs;

CIOCOOCTBYET dbopMHPOBAHNIO LIEHHOCTHOT'O OTHOILICHUS K
€CTECTBEHHO-HAYUYHbIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
AKOJIOTMYECKOe 00pa30BaHUE O0yHAIOLIUXCS.

JlanHbple HampaBiieHHs B OOYyYEHMHM XHMHHM OOECHEYHMBAIOTCS CHEHU(PUKON
COJICp’)KaHUsl  y4yeOHOTO  TpeJAMETa, KOTOPBIM  SIBISETCS  IeJarorMuecKu



aJlalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HayKH XMMHUHU Ha OINpeeIEHHOM dTare e¢
pPa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIIero oO0pa30oBaHHs OPHCHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX IOHITHHA XHUMHUHM, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IMOHSATHH
OpPraHuY€CKOM XUMMUHU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHpPOBaHA HA OCHOBE
CHUCTEMHOr0 mnojaxona kK €€ mzydeHuto. CojaepkaHUE CKIQJbIBACTCS U3 CUCTEMBbI
MOHATHUM O XUMHYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI IOHITHH O XMMHUYECKOMN
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 IPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHMSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3Y;

— TpEeACTaBICHUM 00 DICKTPOJMTHUYCCKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAaHWUS PACCMATPUBAIOTCS HA OCHOBE HMITMPUYECKHU
MIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS ITOCICAOBATEILHO OT OJTHOTO
YPOBHS K JpPYroMy, BBINOJHSS (QYHKIIMH OOBSCHEHUS MU IPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHHUS W TOJIyYEHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUH  CHOCOOCTBYET  (hOPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTABIAIONICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HaHUsI B Hayke. M3ydeHHe XUMHHM MPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee H3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYXKaroUid MHUPY,
«buomnorus. 5—7 knacce» n «duznka. 7 Kinaccy.

[Ipy wu3yYeHHMH XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB
XUMHYCCKON HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHMS, IMPAKTHUSCKOM
JESITCIbHOCTH YEJIOBEKAa W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3agadya ydyeOHOro mnpeaMera COCTOMT B (OPMUPOBAHUM CUCTEMBl XMUMHUYECKHX
3HAHUM — BaKHEWIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUYECKHUX ITOJ0KEHUM,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TIPU M3YYEHUU BEUIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUM B YYEOHO-TIO3HABATEIHPHOM M y4EOHO-HCCIIEIOBATEIHCKON
JEATeIbHOCTH, OCBOEHHWU IIpaBUJI O€30IacCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy m3ydeHnr XUMHH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs BaKHOE
3HaYCHUE MIPUOOPEIIN TaKue eI, KaK:



— (¢dopmupoBaHHEe WHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIbBHOMY TPUHSTHIO PEIICHUH,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HU;

—  HamNpaBJICHHOCTh OOyYeHUS Ha  CHCTEMaTHYEeCKOEe IMPHOOIIECHUE
oOydJaronmxcsi K CaMOCTOATEIbHON I03HABATEIIbHON JI€ATENIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHMs, (GOPMUPYIOUIUM MOTHBAILMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIeueHUe YCIOBUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YyYaIOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWS M CAMOIIO3HAHMSI, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIN), WMCIOIMNX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCILHOCTH;

— ((dopmupoBanre oOwmEed (QYHKIIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPY>KaIOIlIeT0 MHpA, WCIOJIb3ysl 3HAHUS WU OIBIT, MOJY4YEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSITh MX MPU pPEIIeHUH MpoOjeM B TMOBCEIHEBHOW KU3HU U
TPYAOBOM JIEATEIBHOCTH;

— ¢opmupoBaHHe Yy OOydYalOIMXCA TyMAaHUCTHYECKUX OTHOIICHUMA,
MOHVUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYCCKU
1eaecooOpa3HOro MOBEJCHUST B OBITY W TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXpaHEHHUS CBOETO 3I0POBbs M OKPYKAKOLIEU ITPUPOTHON CPEIbI;

— pa3BHTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOII M
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX II€HHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS W HANPABJICHHOCTU JATbHEUIIETO
00yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHHUS XUMUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctasisieT 136 gacos: B 8 kimacce — 68 gacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YETOBEKA. XMMUSI B CUCTEME HAYK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIICCTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax MO3HAHUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3jieneHus cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAasi aTOMHas Macca.
OtHocuTenbHas MOJNEKyIsipHas macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTA B
COCIMHECHUM.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUMN.

PU3UUECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUSA U €€ TIPUHAKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIIUM (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBuiiaMu paboThl B J1abopaTopuu U
npuémMamu oOpalleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUECHUE U OMUCAHUE
¢bu3nueckux CBOMCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALMSI BOJAbI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCIOTON) SIBJICHUM, HAOIIOACHUE U
OMHUCAaHUE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCU]IA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3YUYEHHUE CIIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (pUiIbLTPOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MOBAPEHHON
Colld, HaOJIOJEHWEe W  ONUCAaHWE  pe3yJbTAaTOB  MPOBEACHMS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(I1apoCTEePKHEBBIX).

BaxHeilne npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3ayx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemecTBO. HaxoknmeHue kucimopoma B Tpupoie, (HU3MUYECKHE W XUMUYECKUE
cBorictBa (peakiuu ropeHus). Oxcupabl. IIpumenenune kuciopoma. CrocoObl
MOJIyYEHUs] KHUCIIOpoJa B Jabdoparopud U HOpoMbllIUIeHHOCTH. Kpyrosopot
KHCJIopoaa B ipupojie. O30H — ajuioTponHas MOAU(PUKAIUS KUCIOPOa.



TermoBo#t 3hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/IyXa, YCHIICHHE TapHUKOBOTro 3¢ deKra, pa3pyIiecHue 030HOBOTO CIIOS.

Bogopon — nsnemeHT M mpocTtoe BemecTBo. Haxokiaenue Boaopoaa B
npupojsie, (U3MYECKHME M XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydeHus. Kuciorel u comnu.

Mounsipublii 00BEM ra30B. Pacy€Tbl 0 XUMUYECKUM YPaBHEHUSM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelsib. PacTBopsI.
HacellieHHBIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBAa B paCTBOpE. XUMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsA3HeHne NpupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmueckux coemnunenuit. Oxcunbl. Knaccuduxarus
OKCUJIOB:  cojieoOpasyiomue (OCHOBHBIC, KHCIOTHBIC, aMQOTepHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcujgoB. Pu3nyeckue U XUMHUUYECKHUE
cBoMcTBa OKCHAOB. [losrydeHrne OKCUI0B.

OcHoBanusi. Knaccudukaiiuss OCHOBaHUN: WIENOUYA U HEPACTBOPUMBIC
ocHoBaHus. Homenkiiatypa ocHoBaHui. PU3UUYECKHME U XUMHUUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[Tony4deHnue KUCIoT.

Conu. Homenknarypa coneil. @u3nueckue U XUMUYECKHE CBOICTBA COJIEH.
[Tomyuyenue couei.

['eneTnyeckas cBsA3p MEXKAY KIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE ONPEJECICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, IMOJNyUYEHHUE,
coOupaHue, paclio3HaBaHWE U U3YUYEHUE CBOICTB KHUCIOPOJa, HAOIIOJACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Mo)kapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OTMMCAaHUE HX CBOWCTB, MOJy4YeHHE, COOMpaHHE, paclo3HABaHUE M H3YyUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBiue Bojioposia ¢ okcupoM meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBaHUE OCOOEHHOCTEW pACTBOPEHHUS BELIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpyieM ©  KaibleM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpUAIIOB),
UCCJICIOBAaHUE OOpPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKW MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzyueHue B3aumojeictBus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METaJIaMHM, PEaKIUid HEeUTpalu3aluu, MOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PAacTBOpa COJIA, PEIICHUE



HKCIEPUMEHTAIBHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKHUX
COEMHEHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jiemenToB JI. U. MenageneeBa. CrpoeHne aroMoB. XuUMHYECKass CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIETOYHO3EMEJIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIC Ta3bl). DJIIEMEHThI, KOTOpPbIe 00pa3yoT aM()OTEpPHbIE OKCHUJIBI
Y TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [lepuoguyeckas cucreMa XMUMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa.  KopoTkomepuonHas ©  JJIUHHOMNEpUoAHass  (HOpMbI
[lepnoanueckoi cucrembl xumudeckux siemeHToB JI. Y. MenaeneeBa. [lepuoas
u rpynnbel. OU3NYECKUl CMBICIT IOPSAKOBOIO HOMEPA, HOMEPOB IMEPHOAA U
TPYIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA T10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIiaM U NEPUOJIaAM.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB UL Pa3BUTHS HAayku W npakTuku. . . MenneneeB — y4y€HbIM U
rpakIaHUH.

Xumuyeckass cBsA3b. KoBajlieHTHast (MOJIIpHAsE W HEMNOJIIPHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX A1€MEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponecchbl okucieHus: 1 BOCCTaHOBIIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3yueHHe oO0pa3loB BEUIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEIACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakivu pa3aoKeHUs, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanmzanust MeXNpeIMETHBIX CBS3€M MpU WM3YYEHHMH XHMHHM B 8 KIlacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYyYHBIH (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJMW3, CHUHTE3, KiIaccu(ukanus, TMepUuOANIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: wmarepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,



00bEM, arperaTHOE€ COCTOSIHHE BEIECTBA, a3, (U3UUYCCKHUE BEIUMYHMHBI, €TUHUIIBI
HU3MEpPEeHMs, KOCMOC, TIJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: gporocunrtes, apixanue, Onocdepa.

l'eorpadus: armocdepa, ruapochepa, MuHEpaibl, TOPHBIE MOPOJHI,
MI0JIE3HbIE UCKOITAEMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHUYECKASI peaKUMs

[lepnonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kaus, KaabliUsl MU UX
COCIMHCHUHA B COOTBETCTBHM C IIOJIO)KEHHUEM 35eMeHTOB B Ilepuonnueckon
CHCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJAbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKHUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K pa3IMYHBIM KjJaccaM HEOPraHMYECKUX
COEJIMHEHUI, TEHETUYECKas CBS3b HECOPTaHMYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX PeaKIui MO pa3IMuHbIM MpHU3HaKaM (110 YUCTY
W COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTEIEHEeW OKMUCIICHUS XMUMHYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xuMuueckor peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpPAaTUMBIX XHMHYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M T'€TEPOTrCHHBIX
peakuusax. [lonarue o karanmse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIIME HAa CKOPOCTh XHMHUYECKOM PEAKIUMHA W TMOJIOKEHHE XHUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIUu. CocraBneHue  ypaBHEHUH

OKHMCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUM C  HMCIOJIB30BAHHMEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALNU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMM BEMIECTB C Pa3JIMYHBIMH BUJIAMHU
XuMu4eckoit csizu. CteneHs aucconnanuu. CHIbHBIC U CIa0bIE DJIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cIoBusi MPOTEKAaHUS PEAKIIMA HOHHOTO OOMeHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TPEICTABICHUNA OO0 OSIEKTPOIUTUYECKON
nucconuannu. KauecTBeHHbIE peaknu Ha MOHBL. [[oHSTHE O TUApONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJECJISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BCILIECTB — METAJVIOB UM HEMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu



OT BO3JICUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIEIOBAHHE DJIEKTPOMPOBOIHOCTU
pacTBOpPOB BEHIECTB, Mpollecca AUCCOIMALMU KHUCIOT, WIEJOYeld U  CcoJiel
(BO3MOXKHO  HCIOJIb30BAaHHE BHUJACO MaTE€pUalioB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COSTUHEHHS), paclo3HaBaHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHYECKHE CBOWCTBA HAa M[pUMEpe  Xjopa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEMeTajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJy4YeHUE, MpUMEHeHue. [lelicTBue
XJOopa W XJOPOBOJAOPOAA Ha OpPraHW3M 4YejioBeKa. BakHeWinue XJopuibl M HX
HAXO0XJICHUE B MIPUPO/JIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3UYECKHE CBOMICTBA
MPOCTBIX BEIIECTB — KUCIOPOa U Cephbl. AJIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (HU3HUECKUE U
XuMuueckue cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (QuU3MYEeCKHe M XUMHUYECKHE CBOWCTBa (00mue Kak
IPEICTaBUTENA Kjacca KHCIOT W chenuduyeckue). XHUMHUUYECKHE pPEaKIluu,
JeXamuye B OCHOBE IMPOMBIIUICHHOTO CHOCcO0a MOMyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KucioThl. COMU CEpHON KUCIOTHI, KAU€CTBEHHAs peaKiys Ha
cynbdar-uoH. HaxoxmeHue cepbl U €€ COCIWHCHHN B IMPUPOAC. XHMHYCCKOE
3arpsi3HEHUE OKPYXKAIoIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE O],
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6miast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHHS. A30T, paCIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot a3ora B mpupojie. AMMHUaK, ero
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMmeHeHue. Coiam aMMOHus,
X pU3NUECKUEe U XMMUYECKHE CBOWCTBA, MpUMeHeHre. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MUYECKUEe M XUMHUYECKHE
CBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHeludUuyYecKue).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEpaIbHBIX
yno0peHuil. XuMHUYeCKOe 3arps3HEeHUE OKPYIKAIOIICH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCIIOTHBIE MOXAH, 3arpsi3HCHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
ajoTponHeie Moaudukaruu (ocdopa, dhuU3NUECKHUE W XUMHYECKHE CBOMCTBA.
Oxcun pocdopa (V) u pochopnas kuciaora, GuU3NIECKHE U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnoap3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YIOOPEHUN.



Ob6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTETMECHW  OKHUCICHUA.  YTJIEpPOJ,  aJUIOTPOITHbBIC
MOMU(UKAIINKA, PACHIPOCTPaHEHUE B TpUpoAe, (u3mdeckue U XUMHUYECKUE
cBoiicTtBa. Ancop6rus. KpyroBopot yraepoaa B mpupoae. OKCuabl yriepoja, ux
du3nUeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTHYECKHE MPOOJEeMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIMMaTa, HapHUKOBBIM
s dexT. YronpHas KHCIIOTa M €€ COH, MX (PU3NYECKUE U XUMUYCCKHUE CBOWCTBA,
nojiyueHue W npuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[TepBoHavasibHBIE TOHATHA 00 OPraHUYECKHUX BEIMIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHbie HWCTOYHWUKH YTIIEBOJIOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIUIICHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHPAX, OCNIKaX, YIJIEBOAaX — U MX
poli B OKM3HM UEJOBEKa. MaTepuaqbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYCCKUX COCTUHEHUHN.

KpeMHuii, ero ¢usnueckue W XHMHYECCKHE CBOHCTBA, IMOJyUCHHUE U
npuMmeHeHue. CoeIMHEHHMS KpemMHHUs B npupozae. OOmme mpeacraBiacHus o0
okcune kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThI, UX HCIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTEIBHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHUE KAYEeCTBEHHBIX PEAKITUN Ha XJIOPUJI-MOHBI U HAOIIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKaIHUe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TAJIOTCHOB M WX COCIWHCHHWHA (BO3MOYKHO HCIIOIh30BAHUE BHUACOMATEPHATIOB),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUIOB (TajJOT€HHIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPHAIIOB), HAOIOCHHUE TIpoliecca OOyTJMBaHUS caxapa Ioj ACHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KUCIOTHI, HU3YYEHUE XUMHUYECKUX CBOMICTB
pa30aBI€eHHON CEpHOM KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHOM peakiuu Ha
cynbar-uoH u HaOMOIEHHE TpU3HAKa €€ TMPOTEKaHUs, O3HAKOMIICHHUE C
dbusnueckumMu cBoicTBaMu a3zora, ¢Gochopa U UX COCIUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUATIOB), oOpa3iaMu a30THBIX ©  (pocopHBIX
yAOOpeHH, TMoMydeHue, coOupaHUe, paclo3HaBaHWE W W3YyYCHHUE CBOWCTB
aMMUaka, MPOBEACHNE KaUeCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH u
W3y4YeHUE TPU3HAKOB WX TNPOTEKAHHS, B3aMMOJCHUCTBHE KOHIIEHTPUPOBAHHOU
A30THOM KHCIIOTBI C MeIbI0 (BO3MOXHO HCIIOJb30BAaHUE BHJICOMATEPHAIIOB),
U3YUEHHE MOJIeNied KPUCTAUTMYECKUX pelmeToK anMasza, Trpaduta, ¢yiuiepeHa,
O3HAKOMJIEHHE  C  MPOIECCOM  aACOpPOIMM  PACTBOPEHHBIX  BEIIECTB



AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHE, coOMpaHue,
pacno3HaBaHWE W  U3YyYEHUE CBOWCTB  YIJIEKMCIOrO Ta3a, IPOBEICHUE
KauyeCTBEHHBIX PEAKIMi HA KapOOHAT M CUIIMKAT-UOHBI U U3YYCHHE MTPU3HAKOB UX
MIPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHMEN CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTABHBIX 33/1a4 M0 TeMe «BakHeWIlne HeMeTaulbl U UX
COEJIMHECHUSD.

MeTasuibl 4 UX COCAMHEHM S

OO0mras xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux TnonoxeHus B llepuomuueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHUE MeTauioB. MeTamndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pelIETKa.  JJIEKTPOXUMUYECKUH  psAll
HanpsHKeHUH MeTaiuioB. OU3NYECKre U XUMUYECKHUE CBOMCTBa MeTayioB. Oomue
crocoObl ToixyueHus: meTauioB. [lOHSATHE O KOPpO3MHM METAIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Kopposuu. CrmaBel (CTajlb, YyTyH, JIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lenounsie mMeTamnel: nonoxeHue B llepuogmyeckol cucremMe XMMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXJACHHE B IPHUPOJIE.
dusnyuecKkre U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiausi). OKCUIbI U
TUJIPOKCUAB HaTpusis W Kanud. I[IpuMeHeHHne WIEIOYHBIX METANIOB M UX
COEJIMHEHU.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHMil W KaJbUUW: IIOJIOKEHHE B
[lepuoanueckon cucreme xumudeckux snemeHToB . M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B ITpupoae. PU3nuecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmmomMuHUiA: osioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaXOXJCHHE B mnpupoje. dusznueckue u
XUMUYECKUE CBOWMCTBA altOMHUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCU]IA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXJIEHUE B mpupoac. dPusnyeckue Hu
XUMUYECKHEe CBOMCTRBA xkene3a. OKCUIbl, THIPOKCU bl U cosn xenesa (I1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C O0OpaslamMu METAUIOB W CIUIaBOB, WX (U3MUECKUMU
CBOWMCTBAaMH, U3YYEHHE  PE3YyJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJIECUCTBUA OKCHJIA
KaJIbIIMSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
VCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS Kejle3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, AJIIOMUHUS, [IMHKA, JKEJe3a
(IT) u xeneza (I11), meau (1), HabnroAeHUE U OMKMCAHUE MIPOIECCOB OKPAITUBAHUS
MJJaMEHU MOHAMU HaTpusl, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE



BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxunelue
METaJUJIbl U KX COCJTUHEHHUS.

XuMUS ¥ OKPY:KaOUIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM >XU3HU 4eJOBEKa. be3onacHoe
UCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMUYECKUX 0KOTaX M OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKarollehd cpeinl (MpeaenabHas JI0IMyCcTUMas
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMuu B pemieHnn 3KoJI0ruyecKux
poOJIeM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIE
MaTepualbl).

Mesxcnpeomemmunie ceasu

Peanuzanus mexnpenMeTHBIX CBS3€M NpU U3YYCHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPEe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4dHBIM (akT, rumoresa, 3aKkoH,
TEOpHs, aHalu3, CHUHTEe3, KiaccuuKaius, TMepUOJUIYHOCTh, HAOJIO/ICHHUE,
SKCIEPUMEHT, MOJEJIUPOBAHUE, HW3MEPEHUE, MOJIEINb, SBJICHHUE, NapPHUKOBBIN
3 deKT, TEXHOTIOTHsI, MaTEPHAITBI.

duznka: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH]I,
W30TOIbI, PAJUOAKTHUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKHN 3apsii, MTPOBOJHUKH,
MOJIYIIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIuiaBbl, (PU3MUECKHE BEIMYWHBI, SIUHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, KOCUCTEMA, MUHEPAIbHBIE
yA0OpEeHUsI, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HbIE UCKOMAeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAaMMbl OCHOBHOI'O OOILETO
00pa3oBaHUsl JTIOCTUTAIOTCS B XOJi¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIUTATEJIBHOMN ESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COITMOKYJIBTYPHBIMH U JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWIaMd M HOPMaMM TOBEACHHS U CIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIM3AIMU O0YyYaArOITUXCS.

JIndHOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTAUUA W
paclIMpEeHUE OMbITA IESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAaydyHOMY HACJEIUI0, TMOHUMAHUSI 3HAYCHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaruenn o
NEPEOBbIX JOCTUXKEHUSIX U OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax W NpPaBUJIaX MEKINYHOCTHBIX
OTHOUIECHUHN B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYyrux  BHUAAX
NeSTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHINIOJHCHUH XWMHUYECKHUX
IKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIPOILIECCE HATOM Y4YEOHOU NESITENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHU M COCTABISAIOLINE
OCHOBY JJI MMOHUMaHHUS CYIIHOCTHM HAyYHOW KapTHUHBI MUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aUMOCBA3SX YEIIOBEKAa C
MPUPOJIHON CPENOiL, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJIOJaeMbIX IMPOIECCOB M SIBIICHHM,
MO3HABATENbHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJIBTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYMHBIMA TEXHHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIIENOBATEIHCKON



NeSTENTLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHIIeM;

4) popMUpPOBAHUSA KYJIbTYPbI 310POBbI:

OCO3HAHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHHME TMOCJIEICTBUU U
HETPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHUS ),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBuid 0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PeabHOMN KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO MTpodeccuil u Tpyia pa3inyHOTO poJia,
YBAXKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XWUMHUH, OCO3HAHHBIM BBIOOP
WHMBUyAIbHON TPAeKTOPUHU MPOAOKEHUS 00pa30oBaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCHOHATBHON JACSTENHPHOCTA M PA3BUTHS HEOOXOAUMBIX YMECHHM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOU CpeIE;

6) 3K0JI0rM4YeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
JKU3HU Ha 3€MJI€, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTHU 3I0POBOrO U
O6e3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3rUecCKOMYy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE LIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBEAEHUS MTPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYalIUsX,
YIPOXKAIOIIKNX 30POBbIO U )KU3HU JIIOAEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW KyJIbTYpPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
AKOJOTHYECKUX MPOOJIEM W IMyTeH WX PEIICHUS MOCPEICTBOM METOJOB XHWMHH,
AKOJIOTMYECKOT'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOW U COITMAIIBHOMN TTPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, Teopwus,
NPUHIIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJACTABICHUE O LETOCTHOU
HAyYHOW KapTHUHE MHpa, U YHUBEpCaJIbHbIC yUeOHbIE NeUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISITHBHBIE), KOTOphIE o0bOecmeunBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4EOHOU
NEeATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUH
3HAHUW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACISATH UX XapaKTEPHBIC



PU3HAKK, YCTaHABINBATh B3aMMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIIOJIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH JIsI KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEAKITUH,
yCTaHABIMBATh MPUINHHO-CIEACTBEHHBIC CBS3M MEXAY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTHUBHBIC, 10 aHAJIOTHUH),
JIENaTh BBIBOJIBI M 3aKTIOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCE ITO3HAHWUS TOHATUSA (MPEIMETHBIC U
MeTaIpeJIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCITOJIb3yEMbIC B XUMUH,
peoOpazoBhIBaTh MIMPOKO NMPUMEHSEMbIC B XUMUHU MOJICIIbHBIC MPEACTABICHUS —
XUMHYECKHHA 3HAaK (CHMBOJI JJIEMEHTa), XUMHU4YecKas QopMmyla W ypaBHCHHE
XUMUYECKON PEeaKIuu — MPU PEHICHUH Y4eOHO-TTO3HABATENbHBIX 33/1a4, ¢ YUETOM
TUX MOJIETBHBIX TPE/CTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICJACTBEHHBIE CBS3U U
MPOTHUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHUE HCIIOIh30BaTh TMOCTABICHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBBI UISI (POPMHUPOBAHUS THIOTE3BI II0
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHNEe OINbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMH U TPOBEICHUIO
YUYEHUYECKUX OKCIICpUMEHTOB, YMEHHWE HaONIoJaTh 3a XOJOM Tpoliecca,
CaMOCTOSITENIbHO TTPOTHO3MPOBATh €ro Pe3ysbTar, (HopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPHPETUPOBATH HH(HOPMAIIIIO
Pa3TUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs ~JUTEpaTypa XHUMHUYECKOTO COACpPI)KAHUS, CIPABOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh MPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3IudHbIe METOIBI W 3alPOCHl MPHU IOUCKE M OTOOpe
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/a4 OMPENeIEHHOTO THITA, TIPUOOPETCHHE OIbITa B
o0JacTl  WCTHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSTENILHO BHIOMpATh ONTUMAIBHYIO (JOpMY MpeCTaBICHUS HHHOPMAIIIH U
WUTIOCTPUPOBATh pEeIIaeMble 3a7a4dl  HECIOKHBIMUA CXEMaMH, JharpaMmMaMu,
npyrumu hopMamu rpaduKu ¥ iX KOMOWHAIIASMY,

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENBCKON EATEIbHOCTH MH(MOPMAIMIO O BIUSHUU MPOMBIINLICHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPYKAIOUIEH MPUPOTHON
CpeIbl.

KoMMyHHKATHBHbIE YHHBepPCAJbHbIe YUeOHbIE NelCTBHS:



yMEHHs 3aJlaBaTh BOIPOCH (B XOJ€ Juaiora W (WJIH) JIUCKYCCUHU) TIO
CymecTBy  oOCyx)maemMoil  Tembl, (OPMYIUPOBATh CBOW  MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKECHHOMN 3a/1a4H;

YMEHUS  MPEACTABISATh  IOJYYEHHBIE  pPE3ydbTaThl  [O3HABATEIBHOMN
JNEATEIbHOCTH B YCTHBIX M TIMCBbMEHHBIX TEKCTaX; JeNaTh MPE3CHTALUIO
pPE3yJbTATOB BBHIMIOJIHEHUS XMUMHUYECKOTO0 JKCIEpUMEHTa (J1abopaTOpPHOrO OMBITA,
Ja60paToOpHOI pabOTHI O UCCIIEI0OBAaHUIO CBOMCTB BEMIECTB, yUYEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENBbCKOW  NIEATENIBHOCTH  INPU  PEUICHUU
BO3ZHUKAIOIIUX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICICTBUM, OIIPEIACICHUE KPUTEPUEB 110 OLEHKE KadecTBa
BBITIOJITHEHHON PaOOThI U IPYTHE).

PeryasiTuBHbIE YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOATENIBLHO OIPEICIATh LENIH ACATEIIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIIATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BIOUpaTh Hanbosee 3PPEeKTUBHBIC CIIOCOOBI pElICHUs] YUEOHBIX U
MO3HABATEIbHBIX 33J1a4, CAMOCTOSTEIIBHO COCTABJSATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM  JEHUCTBUM I[PU BBIIIOJHEHUM 33JaHUN C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTAaTOB IO OCBOCHHUIO 005S3aTEIBLHOTO
colepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOM pabodeil mporpaMMoHu,
BBIJICIIAIOT: OCBOCHHBIC OOYYAIOIMIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS W CIOCOOBI
JNercTBUH, crmermudHUUecKue I TpeAMETHOH o0jacTh  «XUMHUS», BHUIBI
JNEATENbHOCTH 1O  IOJYYEHWIO HOBOIO  3HAaHWS, €ro HHTEPIPETalNH,
peoOpa3oBaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiry oOyueHnusi B 8 kiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM ypPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUM:

e PpPacKpbIBaTh CMbBICJI OCHOBHBIX XMMHYECKHUX IOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO dJIEMEHTa B COSTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiacCUu(ukanus peakiuii: peaxiuu
COCIMHEHUS, PpEAKIUU Pa3I0XKEHUs, pPEaKIUU 3aMEIICHUs, pPEaKIuu
0o0MeHa, 3K30- U IHAOTEPMHUUECKUE PEAKIUU, TEIIOBOM d(PdeKT peakiuu,
SApO aToMa, JJEKTPOHHBIM CJOHW aToMa, aToOMHas OpOHUTalb, pPaauycC
aToOMa, XMMHYECKasi CBSI3b, MOJISIPHAS W HEMOJISIpHAs KOBAJCHTHAsl CBS3b,



WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHas! KOHILIEHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUY BELIECTB U UX MPEBPAILICHUII;
UCIIOJb30BaTh XHWMHYECKYIO CHMBOJIUKY JUISi COCTaBJieHUSI (HOpMyll
BEILIECTB U YPaBHEHUM XUMHUUECKUX PEAKIIHii;

OTPECIIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX,
CTENCHh  OKHCJICHUSI  JJICMEHTOB B  OWHApHBIX  COCAWMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHM MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB ~ COXpPAHEHHMSI MacChl  BEIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTajpo;

ONHMCHIBATh M XapaKTepu3oBaTh Ta0OiauuHyro dopmy Ilepuognueckoit
CHUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)y, maneie u
OOJbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCA B
tabmuie «llepuoanueckass cucremMa Xxumuueckux osaementoB . .
MeHnpeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij spa, 00Iee Yuciio dJIEKTPOHOB
U pacnpeiesieHUue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YKCIly U COCTaBy YYAaCTBYIOIIMX B PEAKIHUU
BEIIECTB, IO TeTIOBOMY (D PeKTy);

XapaKTepru30BaTh (OMHCHIBATH) OOIIME XMUMHYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPIK/IAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSITh OCHOBHBIE OIEpAlMU MBICIUTEIBHON JEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIllio, KIacCH(PHUKAIIIIO,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAYyUHbIE METO/IbI
MO3HAHUSI — HaAOIIOJICHUE, U3MEPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasbHBIA U MBICJICHHBIN );



clenoBaTh ~ MpaBWJaM  TOJb30BaHMS ~ XUMHUYECKOHW  TMOCYAOH U
7abopaTopHbIM 000pYy/IOBaHHEM, a TAaKXKe TMpaBWIaM OOpalIeHHus C
BCIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMH 110 BBITIOJHECHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHUIO W COOUPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
PACTBOPOB C ONPEICIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBAaTh W TPOBOAUTH  XMUMHYECKHE  IKCIICPUMEHTHI  I10
pacro3HaBaHHWIO PACTBOPOB MICIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xonmy oOyuenus B 9 kiaacce nmpeaMeTHbIEe pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  PacTBOp,  DIEKTPOJIUTHI,
HEDIJICKTPOIUTHI, AJIEKTPOJIMTHYECKAS] JTUCCOLMAIUS, PEAKIIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE€ paBHOBecHe, OOpaTUMble U
HEOOpaTUMBbIE peaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTAaHOBJIEHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHYECKasl CBS3b (KOBaJCHTHAs, MOHHAs,
METaJUIMYECKas), KPUCTAIJIMYECKasl pelETKa, KOpPpOo3Usi METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUUYECKOW pEaKIMu, MPEeAeIbHO JONMyCTUMas
koHueHrtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMHUUYECKMX TIOHSITHHA U
MIPUMEHATH ITH TOHSITHUS MPU OMTMCAHUH BEIIECTB U UX IIPEBPAIICHHUI;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHI;

ONPEICIISTh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJaccy COEIMHEHMH 1o (opmysiaM, BUJ XUMUYECKON
cBsi3u  (KOBaJICHTHAs, MOHHAs, MeETaUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUSIX, 3apsJ)l MOHA MO XUMUYECKOW (popMyrie, xapakTep cpeibl B
BOJIHBIX PAacCTBOpPax HEOPraHUYECKUX COCAUHEHUMH, TUI KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIca [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIUCHIBATh W XapaKTepU30BaTh
tabmmmunyio Gopmy Ileproamueckoil CUCTEMBl XMMHYECKUX DSJIEMEHTOB:
pasInyaTh IOHATHS «rJaBHas mnoarpynma (A-rpynma)y H «mo0odyHas
noarpynna (b-rpynma)», manble W OOJBIIME TMEPHOJBI, COOTHOCHUTH
0003HAYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHYECKHUX
3JIEMEHTOB (COoCTaB M 3apsll sijApa, oOOIIee 4YHUCIO0 JJIEKTPOHOB H



pacmpenesieHne WX 10 DJJIEKTPOHHBIM  CJIOSM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MaliblX MEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUE
CBOMCTBAa TMPOCTBIX U CJOXHBIX BEIECTB, MOATBEPXKIAs OMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEN, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO
oOMeHa, ypaBHEHHS pEakiui, MOATBEPKIAAIOMIUX CYLIECTBOBaHUE
TEHETUYECKOU CBA3U MEXK/y BELIECTBAMU Pa3IMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX PeaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX TPEBpaIlCHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

BBIUKCIIATh OTHOCHUTEIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

coOyofaTh  MOpaBujia  MOJb30BAaHUA  XUMHUYECKOM  mocyaol U
Ja0opaTopHBIM  O0OPYJIOBAaHMEM, a TaKXke NpaBuWia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOrO rasa);

NPOBOJAUTh  PEaKIUMW,  MOJTBEP)KJIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPH-, OPOMUJI-,
woaua-, kapOonat-, ¢ocdar-, cuiaukar-, cyiabdar-, THAPOKCUI-HOHBI,
KaTUOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAlMN MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlui0, BBIIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJIl U3YyYEHHUS CBOWCTB BEILECTB U
XUMHUYECKUX PEaKIui, €CTECTBEHHO-HAy4YHbIE METOJbl T[O3HAHUA —
HaOII0JICHNE, U3MEPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM K I (uugposbIe)
n/n | MmporpaMmsbl Bcero 0; TPOTLHBIC 1)6aKanec1me o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecypesI
Pazjea 1. IlepBoHayaibHble XUMHYECKHE IOHATHS
Xumust — BakHas 00J1acTh

1.1 €CTECTBO3HAHUS U MPAKTUYECKOM 5 2 bubmiorexa [JOK

) p https://m.edsoo.ru/7141837¢c

JeSITeIbHOCTH YeJIOBEKa
bubnunoreka LIOK

1.2 BemectBa u XMMUYeCKUE peakiuu 15 1 htps:/m.cdsoo.ru/7f41837c

Hroro no pazaeny 20

Pasznen 2. BaxHeiilue npejacTaBuTe/ i HEOPraHu4eCKUX BellecTB
71 Boznyx. Kucnopon. Iloustue 06 6 bu6mmoreka [IOK

) OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucinorax u 3 1 bu6mmoreka [JOK

) COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnmnorexa [JOK

' COEIMHEHHI https://m.edsoo.ru/7f41837¢

Htoro no pazaeny 30

Paznen 3. llepuoauyeckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3jemeHToB /. U. MenaeneeBa. CtpoeHue

aTOMOB. XMMH4YecKas cBA3b. OKUCINTEIDL

HO-BOCCTAHOBHUTEC/IbHBIC PCAKIIUHN

[Tepuonuueckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 bubmmoreka [JOK
' XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. Ctpoenue aroma
39 XuMudeckas CBS3b. 3 1 bubmoreka [JOK

OKHCINTEITBHO-BOCCTAHOBUTEIBHEIC

https://m.edsoo.ru/71f41837¢c
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peakuuu

" 10 DABICL 15 but6mmoreka [IOK
Toro pasiicily https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 Bubmnorexa OK
p P https://m.edsoo.ru/7141837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB K I (uudposBbie)
/| ¥ TeM NPOrpamMmbl Beero OﬁﬂTpom’HHe pﬁalcanecRne oOpa3oBaTejibHbIE
padoThI padoThI pecypebi
Paznen 1. BenecTBO M XUMHYECKHE PEeaAKIIUN
I1 0
| mompeme e | 1 BuGaionesa LOK
) pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
) XUMHUYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
DneKTpo ecka
1.3 gcé(gp H:H;;IqX;MflquKHe 8 1 1 bubmmorexa [JOK
) A LHamH. https://m.edsoo.ru/7f41a636
pPEaKIIiK B pacTBOpax
HToro no pazueny 17
Paznen 2. Hemerajuibl M MX COeIMHEHMSI
OO01mmas XxapakTepucTHKa
tHasl XapaKtepueTH bubmmoreka [JOK
2.1 XHMHYECKHUX DJIECMEHTOB 4 1
https://m.edsoo.ru/71f41a636
VIIA-rpynns. ["anorenst
OO0mmas xapakTepucThKa
29 XUMHYECKUX AJIEMEHTOB 6 bubnmuoreka [JOK
' VIA-rpynmel. Cepa u e€ https://m.edsoo.ru/7f41a636
COCMHEHHUSI
OO6mras xapakTepucTuKa
23 XUMHYECKHUX AJIEMEHTOB 7 | bub6mnoreka [IOK
' VA-rpynmnsl. A3zot, pocdop https://m.edsoo.ru/7f41a636
Y UX COCIUMHEHHUS
OO6m1as xapakTepucTuKa
24 XAMHYECKHUX DJIEMEHTOB 3 1 > bubnuoreka [JOK

IVA-rpynmnel. Yraepon u
KPEMHUW U UX COCIMHEHUS

https://m.edsoo.ru/7f41a636
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Nroro no pazaeny 25
Paznen 3. Merasuibl M UX COeIMHEHUS
3.1 OO0uue cBOMCTBAa METAIOB 4 ngg;ﬁfg;gg% 412636
39 Baxneiime MeTauibl U UX 16 bu6mmoreka [{OK
COCIUHCHMUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 4 OKpyzKamIas cpeaa
41 BemectBa u matepuansl B 3 bu6nuoreka [IOK
JKM3HH 4Y€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 Eubmaorexa TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Ne KoJsinuecTBO 4acoB JIeKTPOHHbIE
; undposBbie Oo6opynoBanue
n/ Tema ypoka
I yp Beer KOHEPO‘H"H” Hpaécanecml oOpa3oBaTe/ibHbIE "Touka pocra"
0 e padoThI e padoThl pecypesi
[Ipeamer xumuu. Posb xumuu B bub6munoreka LIOK
JKU3HU yesoBeka. Temna u 1 https://m.edsoo.ru/ff0d210
BEIECTBA c
bub6mmorexa [JOK
[TonsTHE O METOAAX TIO3HAHMSI B
a 1 https://m.edsoo.ru/ff0d227
XUMUHU
S
DKCIepUMEHTATBHBIC METO IBI
no3nanus. [Ipaktuyeckas padora
Ne 1 «IlpaBuna paGoTsl B bubmmorexa [JOK HaTtunk
1a00paTOPUH U IPUEMBI 1 1 https://m.edsoo.ru/ff0d23d | TemIepatypsl
oOparieHus ¢ 1abopaTopHBIM c TepMOTIAPHBIN
obopynoBanuemy. "M3yuenue
CTpOEHUs IIaMeHn"
DKCIepUMEHTAIBHBIC METO/IBI
no3Hanus. JJabopatopHblie OMBITHI
. Jatunku
«J1o xakoif TeMrepaTypbl MOKHO bubmuoreka [JOK
non TEMIICPATYPhL
HarpeTthb BemiecTBo?", "M3Mepenue | https://m.edsoo.ru/ff0d2a6 N
TEPMOTIAPHBIH,
TEMIIEPATYPhI KUTICHUS BOJIBI C c o
TUTATUHOBBIN
ITOMOIIIBIO JaTYUKA TEMIIEPATYPBI
U TEPMOMETPa»
bubmnoreka LIOK
HucTele BElIECTBA U CMECH.
B . 1 https://m.edsoo.ru/ff0d26¢
CrniocoObl pa3aeneHus cmecei .
[Ipaktrueckas pabora Ne 2 bubnuorexa [JOK HaTtunk
«Paznenenue cmecelt (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28¢ | 3IEKTPO-IIPOBOJIHOCT

OUYMCTKU OBAPEHHOM COJIN ).

8

u, ITUPOBOH
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JlaGopaTOpHBIi OIBIT
«Ompenenenue BOIOMPOBOIHOMN U
JMCTUJLTUPOBAHHOM BOJIBI

MHUKPOCKOIT

ATOMBI U MOJIEKYJIBI.
XUMHUYECKUE JIEMEHTBI. 3HAKU

bu6mmorexa [JOK

7 https://m.edsoo.ru/ff0d2be
(CUMBOJIBI) XUMHUYECKUX 3
2JIEMEHTOB =
[IpocThie U cI0XHBIE BEIIECTBA.
)lepMOHCTpauHOHHHﬁ Bubmorexa IJOK [Tprbop st oneIros
8 https://m.edsoo.ru/ff0d2a6 C DJIEKTPUUECKUM
SKCnepuMeHT «Pa3noxeHne BoAbI
" Y TOKOM
SJCKTPHICCKHM TOKOM
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSHCTBA COCTaBa
BelIeCcTB. XUMU4eckas popmyia Eubmiorexa HOK
10 ) ) https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB .
XUMHUYECKHUX JJIEMEHTOB -
OrtHocHUTeNnbHAs aTOMHAas Macca. bu6mmoreka [JOK
11 OTHOCHUTENBHAS MOJIEKYJISIpHAs https://m.edsoo.ru/ff0d323
Macca c
bubmunorexa LIOK
MaccoBas 1015 XUMHYECKOTO
12 A https://m.edsoo.ru/ff0d350
3JIEMEHTA B COCAUHCHHUH .
bu6mmoreka [IOK
KonnuecTBo BemecTBa. Mob.
13 = https://m.edsoo.ru/ff0d523
MousipHast macca 0
DU3NYECKUE U XUMUYECKHUE Bubmaorexa LIOK
14 https://m.edsoo.ru/ff0d37f
sIBJICHUSI. XUMHUYECKas PEaKIIHs .
ITpu3Haku ¥ ycloBUs MPOTEKAHUS bubmmorexa [JOK Jlatunk
15 XUMUYECKHUX PEAKLIUN. https://m.edsoo.ru/ff0d3al TeMIepaTypsl
JleMOoHCTpaIMOHHBIMI 6 TJIATUHOBBIN
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IKCTIEpUMEHT «Bpinenenue u
IIOTJIOICHUEC TCILJIA — HpI/I3HaK
XUMHYECKON PEaKIuu»

3aKOH COXpaHEHHUS MacChl
BELIECTB. XUMUYECKUE

bubmuoreka [{OK

16 ypaBHeHUs. JleMOHCTpallMOHHBII https://m.edsoo.ru/ff0d3b8 | Becsl anexkTpoHHbIE
SKCIEPUMEHT «3aKOH COXpaHEHUs 8
MacChl BEIIECTBY»
Brrunciienus KoandecTBa, MacChl bu6mmorexa [JOK
17 BEILIECTBA [10 YPaBHEHUIM https://m.edsoo.ru/ff0d570
XMMHYECKHMX PEaKIIHii 8
Knaccudukamums XuMuaeckux
peaKuHIgI) (coemuHeHUs Bubmzorexa LIOK
18 ’ https://m.edsoo.ru/ff0d33
pa3NoKeHUs, 3aMeIIEHU, 4
oOMeHa) -
M. B. JlomoHOCOB —
YEHBIN-OHIIMKIIONECTUCT Bubmzorexa LIOK
19 y ) https://m.edsoo.ru/ff0d40c
O000I11IeHNE U CUCTEMATH3ALUS 4
3HaHUH B
Kontponbnas padota Nel o teme bubanoreka IIOK
20 «BerecTBa 1 XMMHUYECKHUE https://m.edsoo.ru/ff0d429
pEaKIIUM 0
Boznyx — cmech rasos. Cocras
Bo3ayxa. Kucinopon — snemMeHT u
Hpozé}Tloe BCH.ICCTI])Z'OH O3oH Bubmiorexa LHOK [Tpubop ans
21 N ' https://m.edsoo.ru/ff0d448 | omnpeneneHus
JleMOHCTpalMOHHBII . COCTABA BOIYXA
sKcnepuMeHT.«OnpeaeneHue B Y
COCTaBa BO3yXa»
dusznuecknue 1 XUMHIECKUE
CBOMCTBAa KMCJIOPOJia (peaKIuu Bubmzorexa LIOK
22 https://m.edsoo.ru/ff0d461
okucieHus, ropenue). [lonsrue 4
00 okcHJIax -
23 Crioco0bl OJTYYSHHST KHCIIOpOa bubmuoreka [IOK
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B J1JaOOpaTOpHUH U
MPOMBINUIEHHOCTH. [IpruMeneHune
KHCJIOpO/Ia

https://m.edsoo.ru/ff0d497
a

TennoBoii 3 PexT XuMUIecKoi
p€aKuuu, IMOHATHUE O

bubmuoreka [{OK

24 TEPMOXMMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d479
9K30- M IHIOTCPMHUUCCKHX 0
peaKIusIxX
Tormnuso (HedTh, yroiab U METaH). bubmuorexa [IOK

25 3arpsi3HeHUE BO3/AyXa, CIOCOOBI https://m.edsoo.ru/ff0d4c4
€r0 MPEIOTBPAIICHHUS a
[IpakTrueckas padota Ne 3 o
Te]i)vle «Honyqelfﬂe U coOupaHue Enbmiorexa TOK

26 https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3yYCHUE eT0 )
CBOMCTBY»
Bomopon — anemMeHT u mpocToe bubnuorexa [JOK

27 BemecTBo. Haxoxnenue B https://m.edsoo.ru/ff0d4dd
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p P but6mmoreka [IOK
000JI04€EK aTOMOB DJIEMEHTOB
55 N https://m.edsoo.ru/00ada6
[Tepuonuueckont cucremsr /. U. be
Menneneena —
XapakTepruCcTUKa XUMUUECKOTO
P P bubmuoreka [JOK
3JIEMEHTA 10 €T0 MOJI0KEHHUIO B
56 N https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. Y. 24
Menpgeneena T
3nauenune [lepuomgmuueckoro
p bu6mmoreka [IOK
3aKOHA /IS Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. I. MengeneeB — 6o
y4EHBIN, IEAroT U rpaXkKIaHUH —
bu6mmorexa [JOK
DIIEKTPOOTPHULIATEIHHOCTh AaTOMOB
58 pooTpHL https://m.edsoo.ru/00adaa
XUMHYECKHUX DJIEMEHTOB b8
59 HMonHas XxuMuiecKas CBS3b but6mmoreka [IOK
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https://m.edsoo.ru/00adac
34

KoBanentnas nonsipras

bu6mmoreka [IOK

60 1 https://m.edsoo.ru/00adaa
XUMHYECKas CBS3b b3
KoBanentHas HenomnsipHas bubmiorexa LIOK
61 1 https://m.edsoo.ru/00adaa
XUMHYECKasl CBSA3b bo
bu6mmorexa [JOK
62 CreleHb OKUCICHUS 1 https://m.edsoo.ru/00adae
28
bu6mmoreka [IOK
63 OKUCIUTEIEHO-BOCCTAHOBUTEIBH 1 hitps://m.cds0o.rw/00adb0
bIC peaKIuu 76
bubmuoreka [JOK
64 OKXuCIUTEIN ¥ BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
Kontponbnas padota Ne4 o reme bubnmoreka [JOK
65 «Ctpoenne aroMa. XuMHAYECKast 1 https://m.edsoo.ru/00adb4
CBA3b» 86
. bubmunorexa LIOK
66 Pesepibiii ypok. 0606\1,11 crme i 1 https://m.edsoo.ru/00adb3
cHUCTeMaTH3aIMs 3HAHUH 3c
. bu6mmorexa [IOK
67 PesepsHbId ypo. 0606\1,11 CHHC H 1 https://m.edsoo.ru/00ad9¢c
cHUCTeMaTh3alus 3HAHUH b2
. bubmuorexa [JOK
68 PesepHbIi ypok. 0606511 e 1 https://m.edsoo.ru/ff0d61¢
cHUCTeMaTu3alus 3HAHUH 6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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9 KVIACC

Ne KoJsnyecTBO 4acoB DJIeKTPOHHbIE
, uupoBbIie Oo6opynoBanue
;[/ Tema ypoka ?cer 53:;3;’3"““ ?g:g:f;em" oOpa3oBaTe/ibHbIE "Touka pocra"
pecypchl

[Tepuoanueckuii 3aK0H.
Hegnonnqecxaﬂ cucrema Brbmioreka IJOK

1 1 https://m.edsoo.ru/00adb59
XUMUYECKUX dieMeHToB /1. U. o
Meunpeneena -
3aKOHOMEPHOCTH B U3MEHEHUU bubmuorexa [JOK

2 CBOWCTB XMMHUYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
MEPBBIX TPEX MEPUOJIOB 6

3 Knaccudukanmst 1 HOMEHKIaTypa 1 ngg;;fg;gg}é 0adbTe
HEOPraHUYECKHUX BEILECTB )
Bunbl XuMu4ecko CBA3H U TUIIBI Bubmiorexa IJOK

4 N 1 https://m.edsoo.ru/00adbac
KPUCTAJUTMYECKUX PEIIETOK 6
KonTponbaas padborta Nel mo Teme

5 «IToBTOpeHue u yriyonaeHue 1 1
3HaHUI OCHOBHBIX Pa3/iesioB Kypca
8 Kjacca»
Knaccudukanmst Xumuaeckux bubmuotexa [JOK

6 peaKuuii 1o pa3IMuHbIM 1 https://m.edsoo.ru/00adbcb
pHU3HAKaM 0
[TonsiTHE O XMUMUYECKOM

aBHOBecUH. DaKTOPBI

Enm}omne Ha cxopECT’L bubmorexa LIOK

7 . 1 https://m.edsoo.ru/00adc28
XUMHYECKON peakinu 1 .
MOJIOKEHUE XUMHUIECKOTO
paBHOBeECHs

8 [ToHsTHE O CKOPOCTH XUMUYECKOMN 1 bubnnoreka [JOK [Tpubop s
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pCaKkuu. ITonsITHE O TOMOTEHHBIX

HUITIOCTpaln

«Pemrenne SKCIICPUMCHTAJIBHBIX

a

Y TETEPOTCHHBIX PEAKITUIX 3aBHCHMOCTH
P b ) https://m.edsoo.ru/00adbe9 | cropocTh
JleMOHCTpaIlMOHHBIE OTBITHI .
a XUMHUYCCKOU
«M3ydeHne BIUSHUS Pa3TUIHBIX
" pEeaKIuu OT
(aKkTOpOB Ha CKOPOCTh PEAKIIUU .
yCIIOBUI
bu6nuoreka [JOK
OKHCIIUTETbHO-BOCCTAaHOBUTEIBH
9 https://m.edsoo.ru/00adcad
bIC PCAKITUU .
Teopust 2EKTPONIUTHYECKON
nuccorani. CHIIbHBIE U ClTa0ble
bubnnorexa [HJOK Jatunk
AJIEKTPOJIUATHL.
10 . https://m.edsoo.ru/00adcd6 | Temmepa-Typbl
JleMOHCTpaIMOHHBIN OTIBIT
. 8 TJIATHHOBBI
«TemnnoBoit 3@ ekt pacTBOpeHUs
BEIIECTB B BOJIEY
bubmuoreka [JOK
11 HonHbIe ypaBHEHHSI peaKIuil https://m.edsoo.ru/00add44
8
XUMUYECKHE CBOMCTBA KUCJIOT U
OCHOBAHHI1 B CBETE Bubmiorexa LIOK
12 . https://m.edsoo.ru/00add5d
MpeICTaBICHUH 00 ]
ANEKTPOJUTHUECKON JUCCOIMAITTHT -
XHWMUYECKUE CBOMCTBA COJIEH B bubnuorexa [JOK
13 CBETE MpeCTaBICHU 00 https://m.edso0.ru/00add8b
AIEKTPOJUTUYECKON JUCCOIMAITTI 2
bu6mmorexa [IOK
14 [TonsiTre 0 TUAPOSIU3E COJICH https://m.edsoo.ru/00add9d
4
bubmmoreka [JOK
O06001IeHNEe U CUCTEMATU3AIIHS
15 Hul . https://m.edsoo.ru/00addd1
3HAHUI 5
bu6mmoreka [IOK
ITpaxTrueckas paborta Ne 1.
16 D P https://m.edsoo.ru/00addbf



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

3a1a9»

Kontponbnas padota No2 o teme
«INEeKTPOIUTUYECKAS

Bbubnuoreka [JOK

17 https://m.edsoo.ru/00addec
JIMCCOITUAITUS. X UMUYECKHE 0
PpC€aKU B paCTBOpPax» B
OO1as xapakTepucTUKa
rajoreHoB. XMMHUYECKHE CBOMCTBA Ammapar s
Ha IpUMepe Xjaopa Bubmiorexa [JOK HpOBeI,)Z[eHI/ISI
18 . https://m.edsoo.ru/00addfe
JleMOHCTpaIMOHHBIN OTIBIT ) XUMHUYECKHUX
«M3yueHne pu3nIecKux u B npoueccos (AITXP)
XHMHYECKHUX CBOMCTB XJ10pa
XmopoBogopoa. CosisiHast KUCIIOTA, bu6mmoreka [IOK
19 XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00ade10
HOJTyYEHHE, IPUMEHEHHE. 4
IIpaxTuueckas padora Ne 2 o
teme «Ilomydenue cosstHOM bubanorexa [JOK
.. . Jatuuk
20 KHCJIOTBI, U3y4YeHHE €€ CBOMCTBY https://m.edsoo.ru/00ade34
XJIOPUA-UOHOB
«OmnpeneneHue couepaHus 8
XJIOPUA-UOHOB B MTUTHEBOU BOJIEN
Brruucnenust no ypaBHeHUSIM bubnmnoreka [JOK
21 XUMUYECKUX PEAKLUHI, €CIIH OJUH https://m.edsoo.ru/00ade48
W3 PEarcHTOB JiaH B M30BITKE 3
bu6mmoreka [IOK
OO61rast xapakTepucTUKa
22 i P p https://m.edsoo.ru/00ade64
a1eMeHTOB VIA-rpynmbl a
AnnotponHbsle MoaUbUKALIUN
cepsl. Haxoxnenue cepsl u eé Bubmiorexa [JOK
23 ) N https://m.edsoo.ru/00ade64
COCTMHECHHI B TIPUPOJIC. .
XUMHUYECKHE CBOWCTBA CEPBI B
CepoBoji0poj1, CTpOEHUE, bubmuoreka [JOK
24 ¢buznyecKkrue 1 XuMHYECKUe https://m.edsoo.ru/00ade80
CBOICTBa 2
25 Oxkcunpbl cepbl. CepHasi KMCIIOTA, bubnnoreka [JOK
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buznyecKkrue 1 XuMHYECKUe
CBOIWCTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea2
8

XUMHYECKUE PEAKLUH, JIEKALIUE B
OCHOBE IPOMBILIIEHHOTO criocoba
[OJIy4YE€HUSI CEPHOM KUCIIOTHI.

Bbubnuoreka [JOK

26 https://m.edsoo.ru/00adec8
XHUMUYECKOE 3arpsi3HEHUE a
OKPY>KaroIlen cpeibl
COEIMHEHMSIMU CEPBI
. bubmuorexa [JOK
27 Brraucienne MaccoBoii 1o https://m.edsocl).lru/OOadec8
BBIX0/JI1a TPOJIYKTa PEaKLUU a
OO1as xapakTepucTUKa
anemMeHToB VA-rpynmsl. A30T, bubmmoreka [JOK
28 pacnpoCTpaHEeHUE B IPUPOJE, https://m.edsoo.ru/00adeeca
bu3HYeCKre U XUMUICCKUE 6
CBOMCTBA
AmMmuak, ero Gpusznyeckue u bubmuorexa [JOK
29 XUMHYECKHUE CBOMCTBA, MOJTyYEHUE https://m.edsoo.ru/00adf00
U IPUMECHEHHUE 4
[TpakTrueckas padota Ne 3 o
teme «lloyuenne ammuaka, Bbubanoreka [JOK Jaruuk
30 M3Y4YEHUE €ro CBOKCTBY. https://m.edsoo.ru/00adf18 | 31IEKTPO-IIPOBOIHOC
Jlaboparopusrtii onbiT « OCHOBHBIE 0 T
CBOMCTBAa aMMHAKa
31 ABOTHasI KUCIIOTA, E:é dbuzmveckue ngg;;?:;;grou}é 0adf30
1 XMMUYECKHE CBOMCTBA 6
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHUS B KQUe€CTBE
MUHEPATBHBIX YI00pEHUIA. Bubmiorexa IJOK Jatuuk
32 https://m.edsoo.ru/00adf51

XUMHYECKOE 3arpsi3HEHNE
OKpY>Karolleu cpebl
COCIMHEHMSIMU a30Ta.

8

HUTPAT-HOHOB
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«OrmpeeneHne HUTPAT-HOHOB B
MUTATEILHOM PAaCTBOPEN

dochop. Oxcun pochopa (V) u
dbocdopnas kuciora, puzndeckue

bu6mmorexa [IOK

33 . https://m.edsoo.ru/00adf68
U XUMUYECKUE CBOMCTBA, .
MOJIy4YCHHUE B
Ucnonb3oBanue ¢pochaTtos B
KauecTBE MHUHE ibﬂ%lx Bubmiorexa [JOK
34 MHHED https://m.edsoo.ru/00adfc2
ynoOpeHuit. 3arpsi3HeHHE 0
MPUPOIHOH cpeabl hochaTamu -
Yraepon, pacripocTpaHEHUE B bubmuoreka [JOK
35 npupoje, GpuznyecKue u https://m.edsoo.ru/00adfd9
XUMHUYECKHE CBOMCTBA c
Oxcunpl yriaepoaa, ux
¢bu3nUecKrne 1 XUMHYECKHE bubmmoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIEC C OKCHUIOM e
yraepoza (IV)
bu6nmmoreka [IOK
37 VYronbHasg KUCIOTa U €€ COJIN https://m.edsoo.ru/00ae006
c
[TpakTuaeckas padbota Ne 4 o
TepMe "HonyquFI)/Ie YIJIEKUCIIOTO Brbmoreka LJOK
38 https://m.edsoo.ru/00ae027
ra3a. KauectBeHHas peakius Ha .
KapOoHaT-roH" -
[lepBoHayanbHbIE MOHATHUS 00 bubnnorexa [JOK
39 OpraHMYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ac054
COCIIMHEHUSX yTIepoaa e
bu6mmorexa [IOK
40 Kpemuuii u ero coenunenus https://m.edsoo.ru/00ac080
a
A1 [TpakTuueckas paborta Ne 5. bubnmnoreka [JOK

Pemienue skcnepuMeHTaIbHBIX

https://m.edsoo.ru/00ae0bf
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3a1ad4 1o teMe «Baxkaenmnme
HEMCTAJIJIBI 1 UX COCAUHCHU S

2

KonTponbaas pabota Ne3 mo teme

bubmuoreka [JOK

42 «BaxkHeinme HeMeTaJllbl U UX https://m.edsoo.ru/00ae0e
COCOUHCHUS» 8
OO1as xapakTepucTUKa
XUMUYECKUX IJIEMEHTOB —
MeTaioB. MeTtannudeckast CBsI3b Bubmorexa LIOK
43 ) https://m.edsoo.ru/00ae103
1 MeTaJuTHIecKas o
KpUCTAIIIMYECKasl pEIIETKa. N
Pu3NYeCKre CBOMCTBA METAIIJIOB
XUMHUYECKre CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
44 DNEeKTPOXUMHUYECKUHN P https://m.edsoo.ru/00ael 15
HaINpPsOKCHUH METAJLIOB 6
OOurre cnocoObl MOTYYSHHUS
MetauioB. CrutaBel. Berauciaenus bubnnorexa [JOK
45 10 YPABHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael15
peaxiui, eciu OJUH U3 PEareHToB 6
COJICPKUT MPUMECH
[TonsiTHIE O KOPPO3UM METAILIIOB. bubmmoreka [IOK
46 Jlaboparopuslii onbIT «OKUCICHHE https://m.edsoo.ru/00ae127 | JlaTyuk naBieHUs
JKeJie3a BO BIIAXKHOM BO3JIYXE» 8
bu6mmoreka [IOK
47 [IlemoyHbIe METAIITBI https://m.edsoo.ru/00ac14b
2
OxcuIBl U TUIPOKCHIIBI HATPHS U Bubmaotexa LIOK
48 https://m.edsoo.ru/00aec14b
Kanust
2
[[lenoyHO3EMENBHBIE METAILIBI — Bubmiorexa [JOK
49 N N https://m.edsoo.ru/00ael5e
KaJIBIIUN ¥ MarHuit g
. bu6mmoreka [IOK
50 Baxwuerime coeTMHEHUS KaJablUs

https://m.edsoo.ru/00aecl5e
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O06001IeHE ¥ cUCTEMaTU3aIUs

51 N
3HAHWI
N n bu6mmoreka [IOK
52 HKECTKOCTE BOJIL 1 CMIOCOGEI &8 https://m.edsoo.ru/00ac188
YCTpaHCHUS p
[IpakTuueckas paborta Ne 6 o bubnnorexa [JOK
53 TeMe "JKECTKOCTDL BOJBI U METOIBI https://m.edsoo.ru/00aelae
e€ yctpaHeHus" 8
bu6mmoreka [IOK
54 ATroMAHAN https://m.edsoo.ru/00aelc6
4
AMmdoTepHBIE CBOICTBA OKCHIA U Bubmiorexa LIOK
55 https://m.edsoo.ru/00aeclc6
THAPOKCH]IA 4
Bbubnuoreka [JOK
56 Kenezo https://m.edsoo.ru/00ac1d8
6
OKCcHIBI, THIPOKCHIIBI U COJTH brbmiorexa [IOK
57 https://m.edsoo.ru/00ae35¢
xene3a (II) u sxenesa (I1I) 6
53 O06001IeHE ¥ cUCTEMaTU3aUs
3HAaHUU
IIpaxTrueckas padora Ne 7.
Pé)IHeHI/Ie SKCHGFI))I/IMGHTEU'IBHBIX brbmiorera [IOK
59 N https://m.edsoo.ru/00aec3de
3a7a4 1o TeMe «Bakuelmne 2
METaJUIBl U UX COCAUHEHUD) -
Brruucienust mo ypaBHeHUSIM
XUMUYCCKUX PEAKIU, CCITH OJUH
bu6mmoreka [IOK
60 U3 PEAreHTOB AaH B H30LITKE MM https://m.edsoo.ru/00aecl75

COJICPKUT MpuMecH. Berancienus
MAacCOBOM J0JIM BBIXOJa MTPOIAYKTa
peaKkIu
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O06001IeHrEe ¥ cUCTEMAaTU3aIIH

61 N 1
3HAHUI
KonTponbaas pabota Ne4 mo Teme
62 «Baxuelnnme MeTayuIbl U UX 1
COEUHEHUSD)
bu6nuoreka [JOK
63 Bemectsa n l\il,aTepHaHH B 1 https://m.edsoo.ru/00ae3{5
[MOBCEAHEBHOM XU3HU YEI0BEKA 0
bu6mmorexa [IOK
64 XHMquCKoevgarpﬂgHeHHe 1 https://m.edsoo.ru/00ae427
OKPYIKaIoIIeH cpebl 0
bu6mmoreka [IOK
65 Pon, xumin B pemcHmy 1 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIeM 0
. bu6nuoreka [JOK
66 PesepsibIi ypok. 0606\1'11 cHaCe 1 1 https://m.edso0.ru/00ac0d0
CHCTEMAaTH3aLUs 3HAHUI .
. bu6mmorexa [IOK
67 PesepBHbIi ypor. 0606.1,H cHuC 1 1 https://m.edsoo.ru/00adb33
CUCTEMATH3AINA 3SHAHUI .
. bubmuoteka [JOK
68 Peseprbiii ypox. 0606\I,H CHHC 1 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aIUs 3HAHUI ’
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» Xumus, 8 kimacc/ 'abpuensua O.C., OctpoymoB W.I'., Cnagkor C.A.,
Axmmmonepnoe obmectBo «M3aarenberBo «IIpocBemenney

» Xumus, 9 ximacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuunonepHoe o6mectBo «M3natensctBo «IIpocBeiienue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1.T'a6puensu O. C. Xumus. 8 —9 knaccel: meToandeckoe nocodue / O. C.
[Nabpuensn, A. B. Kymnosa. - M.: [Ipoda, 2015.

2.T'abpuensn O. C. Xumus. 8 kiacc: HacToJibHas kHura J1s yuurens / O. C.
["abpuensn, H. I1. BockoOoitnukosa, A. B. fmrykosa. - M.: [Ipoda, 2015.
3.I'abpuensu O. C. Xumus. 9 knacc: HacTonabHas kHura 11 yuutens / O. C.
["abpuensn, H. I1. Bocko6oitnukoBa, A. B. Slmykosa. - M.: JIpoda, 2016.
4.I"'abpuensu O. C. Xumus. 8 Ki1acc: KOHTPOJIBHBIC ¥ IIPOBEPOYHBIE PaOOTHI /
0.

C. I'abpuenss [u ap.]. M.: JIpoda, 2014.

5.T'abpuensu O. C. Xumus. 9 kiacc: KOHTPOJbHBIE U MPOBEPOUYHBIE paOOTHI /
0.

C. I'abpuensn [u ap.]. M.: JIpoda, 2015.

6.I'abpuensn O. C. Xumus. 8§ —9 kiiaccel: XUMHS B TeCTax, 3ajiavax,
ynpaxHenusx / O. C. I'abpuensy, H. I1. Bocko6oitnukoBa M.: JIpoda, 2017
7.I'abpuensu O. C. Xumus. 9 knacc: XUMHUECKHUH dKkcniepuMeHT B 1koiie / O.
C.

["a6puensn, H. H. Pynos, B.W. Tonkynos. - M.: [Ipoda, 2013.

8.I'abpuensta O. C. Xumus. 8 Kaacc: 3JIEKTPOH. MyJIbTeMUI. TIpUIL. / M.:
Apoda,

2012.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
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