MMWHHUCTEPCTBO IMTPOCBEILEHU ST POCCUMCKON ®EJEPALIN
MunucTepcTBO 00pazoBanus ApociiaBckoi 001acTu

Otnen obpazoBanust Aagmunuctpanuu Hexoysckoro MP
MOY Moxkeesckas COILI

3BOHKOBQ 'oAmMcaro
undposon

EneHa NOANUCHIO:

3BOHKOBa EneHa

AHaTOJ'I b @ AHaTonbeBHa
[aTa: 2024.09.17
BHa 13:01:47 +03'00'

YTBEpKAECHO
JIMpEeKTOp IMIKOIBI:
3BoHKOBa E.A.

[TpukazNe32 ot 29.08.2024r.

AnantupoBaHHas paboyas yueOHas mporpamma
st oOyvaromuxcs ¢ 3I11P

(ID 688808)

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

JU1st oOyyaromuxcst 8 — 9 Ki1accon

c.Moxenxa, 2024r.



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (henepanbHON paboueld MPOrpaMMBI
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPENoaaBaHusl y4eOHOTO npeameTa « XuMusH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xumuu JOa€T TPEACTaBICHHE O LENAX, OOIIeH CTpareruu
oOy4YeHHUs, BOCHUTAHUS M Pa3BUTUS OOY4YAIONIUXCS CPEACTBAMH y4eOHOrO
npeameTa, YCTaHABIIMBAET o0s3aTeNIbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET pPACIpPEIEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pazieniaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEENseT KOJWYECTBEHHBIE WU
KAueCTBEHHbIC XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJEA0BAaTEIbHOCTh U3YYEHHUS XHUMHUU C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTHKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAessieT BO3MOXKHOCTU MpeaMera st
peanm3anuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKKe TPeOOBAaHUN K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-NO3HABATEIbHONU JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIIY)KUT OCHOBOH JUisi (OPMHUPOBAHUS MHPOBO33PECHHUS
00y4aromierocsi, €ro MpeAcTaBICHU O MaTepualbHOM €IMHCTBE MHPA, BAKHYIO
posib urpatroT (GopMHUPYEeMbIe XMMHUEH MNPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUM U 00 HBOJIIOLMH BEIIECTB B MPHUPOJE, O MYTSIX PEHICHUS TII00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3allud  BO3MOXKHOCTEH NIl CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (yHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHME MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OOy4YaromMXcs, HABBIKOB HX CaAMOCTOSITEIIbHOW Yy4eOHOW  JIeATeNbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIEIOBATEIIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEJIHEBHOM )XU3HU, TaK U B MPOGHECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AMHCTBO MPUPOJIbI U YETOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH O0yYaIOIIUXCS;



CHIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHONICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00YUYaIOIIUXCS.

JlanHbie HampaBlieHWs B OOyYEHWHM XUMHUU O0ECIIEUMBAIOTCS CHEIU(DUKON
collepkaHusl  y4eOHOTO  MpeaMeTa, KOTOpBI  SIBIAETCS  MEJAarormuecKu
aJIalTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKH XMMUU HA ONpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHHsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX MOHSTHH XHMHH, OCHOB
HEOPraHUYECKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IIOHATHI
OPraHUYECKON XUMUHU.

CtpykTypa coaepKaHus MPOTPAMMBI IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ u3ydeHuro. ConepkaHue CKIaAbIBAETCA U3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLHUITY
MOCJICIOBATEBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUN
pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMW CBSI3U;

— TMpEeACTaBICHUN 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE ASMIMPUYECKHU
MOJIYYCHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJHOTO
YPOBHSL K JIpyrOMy, BBITIONHSS (QYHKIUU OOBSICHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TOJyUYEHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpamMMbl IO XUMHUU  CIOCOOCTBYET  (POPMUPOBAHUIO
MPECTABJICHNUS O XUMUYECKON COCTABJISIOIIEN HAYYHOW KapTHUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW MNpUPOAIbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HAaHUSl B Hayke. M3ydeHue XUMHUM MPOUCXOOUT C MPUBJICYEHUEM
3HAHMM W3 paHee H3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyX aroluid MHUP,
«buomorus. 5—7 knacced u «Du3nka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUHU MPOUCXOIUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3agavya ydeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUIIUX (PAKTOB, MOHATUMN, 3aKOHOB U TEOPETUUECKUX MOJOXKECHUH,
JOCTYITHBIX 00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM II0O3HAHWS TPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakilnii, B GOPMHUPOBAHUU U PA3BUTHUU MO3HABATEIBHBIX YMEHHUM U
UX TPUMEHEHUU B Y4YEOHO-NIO3HABATENBHOM U y4yeOHO-HCCIEN0BATEIbCKOM
JeSATENbHOCTH, OCBOCHHMM MpaBWJI Oe30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipn m3ydyeHUM XMMHUHU HAa YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs BaXKHOE
3HaYeHUE MPUOOPENIH TaKKe 111, KaK:

— (GopMHpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHSATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HAmNpaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTU4YeCKOoe MpHOOIICHHE
oOy4Jaromuxcsd K CaMOCTOSITENbHOW MO3HABATEIbHOM JAESITENbHOCTH, HAay4YHBIM
METO/IaM TO3HAHHS, (POPMUPYIONIMM MOTHUBAIIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— o0ecrieueHre yCIOBHM, CTOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyUaIOIUMUCS
OTbITA Pa3HOOOPA3HOUN NEATETLHOCTH, TMO3HAHHMS M CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIIMUX YHUBEPCAIbHOE 3HAYECHUE IS
pPa3JIMUHBIX BUJIOB JEATECIbHOCTH,

— (dopmupoBanre oOmEeH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBSICHATH U OIECHUBATh SIBJIICHUS
OKPYXAaIOLEr0o MHUpPA, MCIOJIb3Yys 3HAHUS W OMbBIT, MOJYYEHHbIC MPU H3YYECHHUH
XUMUHU, TPUMEHITh WX MPH PEIIEHWH MTPoOJeM B TOBCEAHEBHOW >KU3HU W
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHHME Yy OOYyYalOIUXCS TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUSl 1IEHHOCTH XUMHUYECKUX 3HAHUU JIJI1 BBIPAOOTKH DKOJIOTHMYECKH
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY M TPYJOBOM JESITEIBHOCTH B IEIAX
COXpaHEHUs CBOETO 3/I0POBbs M OKpY>KaroUlell NpUPOTHON CPeIbl;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIMTAHUID HA OCHOBE YCBOCHMS OOLICYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIs M HAMPaBIECHHOCTH JaTbHEHIIETO
oOyueHwusl.

OOmiee 4YMCIO YacoB, OTBEACHHBIX HJs HU3Y4YEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctasisieT 136 yacos: B 8 kimacce — 68 gacoB (2
yaca B HeJleN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).

Ocooennocmu oemein c [P

Hetn c 3IIP mnoxo 3amoMuHalOT HMHPOPMALMIO, MOTOMY 4YTO O0BEM HX
KpPaTKOCPOYHOM UM JOJITOBPEMEHHOM TaMATH OTpPaHUYEH, €CTh HapyLICHHUS
MEXaHU4YeCKoi mamMsTH. VX BOCIOMHHAHUSA OTPBIBOYHBI, HEIMOIHBI, TOJBKO YTO



BbIYYEHHBI YpOK, ObIcTpO 3a0biBaercs. Ilmoxas mnamsTh MelIaeT BO BpeMms
3aHATUSA: HampuUMep, TakoMy peOeHKY MPHUXOAUTCA TOCTOSHHO HAalOMUHATh
YCJIOBHSI 33Jja41 WJIU IIPABWIIO, OH ITyTAET CJIOBA U T.JI.

UM TpeOyercs OOabpIIE MOMBITOK, YTOOBI 3allOMHUTH YTO-TO, IO3TOMY
HEOOXOJJMMO MHOIOKpaTHOE€ TMOBTOpeHHe HoBoW uHopmaruu. Ilpu eé
BocrpousBefeHnu pedenky ¢ 3IIP Takke HYXHO OoOJibIlle BPEMEHH, TaK Kak OH
JI0JITO MOAOHUPAET HYKHBIE CIIOBA.

N3-3a mi1oxoi maMsITH 0 MHOTHX IIpeaMeTax, MOHATUSX, sABIeHUAX y aetei ¢ 3I1P
CKJIaJbIBaeTCcsl (pparMEeHTHOE IMpe/CTaBiIeHHe: 0OIas KapTHHAa €CTh, HO 4YacTh
KYCOYKOB MO3aUKH OTCYTCTBYET.

Harnsaueii maTepuan ycBauBaeTCss HAMHOTO JIYYIIE, YEM CIIOBECHBIN, IIOITOMY
pu 00BSICHEHUU HEOOXOIUMO UCIOJIb30BaTh PUCYHKH, IPOCTHIE CXEMBI.

[Ipu 3IIP pebeHky TpyaHO yAepKMBaTh BHUMAHUE Ha OJHOM NpEIMETe WU
3aHSTHH, OH IMIOCTOSTHHO Ha YTO-TO OTBJIEKaeTcs. PEOEHOK HEyCHAUMB, HECTIOCOOEH
BBIITOJIHATD 3aJaHUE 0 KOHIIA.

UtoObl cnenath 3aHATHA B 1IKoje Oosiee d3PPEKTUBHBIMU U UHTEPECHBIMU IS
pebeHka, HEOOXOUMO OpPraHU30BaTh MX TakK, YTOObI Oblla YeTKa CMEHa BUOB
NEATEIbHOCTH.

OOpa3Hoe MBIIIJIEHUE y TaKUX JeTell HapyleHo, TO €CTb OHU HE MOTYT
IPEICTaBUTh JAE€TaIbHO KOHKPETHYIO CUTYAIUIO WIH MPEAMET B yMe. AOCTpaKkTHOE
MBILIUIEHHE (OTBJICYEHHBIN MOUCK PelIeHus: TPOOJIeMbl, CIIOCOOHOCTD B3TJISTHYTh Ha
CUTYallMIO B II€JIOM, HE O0palasch K ONBITY, OpraHamM 4YyBCTB) U JIOTHYECKOE
MBbIIIJIEHUE (YMEHHE BBICTpauBaTh NPUYUHHO-CIIEICTBEHHBIE CBA3M, MPUMEHSS U
aHAIU3UpYys 3HAHUS, MOJYYECHHbIE paHee) pabdoTarOT TOJbKO, €CIM pedeHKa
HaIIpaBJIIET B3POCIIBIN.

CaMoCTOSITENIBHO PEOEHOK HE MOXKET CHAellaThb KaKOW-TO OOIIMK BBIBOJ,
KJaccu(UIMpoBaTh MHPOPMALIMIO, BBIACIUTH OCHOBHBIE MPU3HAKU MPEIMETOB,
CpaBHUBATh, HAUTH pa3nuuus U o01ee MEXAy HUMU, HAUTHU CBA3b U T.I.

Hetn c¢ 3IIP yacTo MO3AHO HAYMHAKOT TOBOPUTH, HEMPABUIBHO MPOU3HOCST
MHOTHE 3BYKH, Y HUX HEOOJBIIOW CIIOBAPHBIM 3amac, UM CJIOKHO IMOCTPOUTH
JUIMHHOE ITPEJIOKEHHUE.

3amepikKka MCUXUYECKOrO0 pPa3BUTHUA OCOOEHHO CHUJIBHO BIIMAET HAa CHOCOOHOCTH
pebeHKa ynpaBisaTh CBOUMH ACHCTBHAMHU, YyBCTBAMH, YHEPTHEH, BOJICH. Y TaKHUX
JEeTeN:

- IOCTOSIHHBIE PE3KUE MEPENAIbl HACTPOCHHS;

- BHYIIIA€MOCTb, OBICTPO MOMAIAET MO/ BIUSHUE APYTUX;
- YaCThI€ MPOSIBJICHUS arpECCUU, BCIIBIIIKY THEBA;

- IOBBIIICHHAS] TPEBOXKHOCTb, CTPAX;

- HA3Kas CaMOOLIEHKA, HEYBEPEHHOCTh B ce0€;

- HE )eJaHUe YTO-JIM00 CIeNaTh;

- HECTIOCOOHOCTh CAaMOCTOSTENbHBIM JACHCTBUSIM;

- TUIIEPAKTUBHOCTH;



- HEpEKO COBEPIIAET MOCTYIKH, HAXOSICh B CHJIBHOM BO30YXICHUH, B
coctosinuu addexra.

Ocobennocmu yuebHoU OesimenbHOCU.
[Tpu o6yuenun nereii ¢ 3[TP HEOOXOAMMO YUNTHIBATH CIETYIOIIEE:
- OHU YMEIOT HAaXOJIUTh PEIICHUS] COOTBETCTBEHHO C BO3PACTHOM HOPMOM;
- OHHU OXOTHO NMPUHHUMAIOT MIOMOIIIb;
- YPOK HYXXHO MAaKCHUMAaJIbHO pPa3HOOOpa3uTh C TMOMOIIBIO JAUIAKTUYECKUX
MaTepUaoB, JOMOJHUTEIBHBIX YIPAKHEHUN U (PUKYJIBTMUHYTOK;
- OHM Jydllle TOHUMAIOT CKa3aHHoe, OJjarojapsi KapTUHKaM W HarJsIHbIM
OCOOUSM U MHOTOKPATHOMY TTOBTOPEHHUIO;
- OHU MOTYT YJIOBUTH CIOXKET, MOHATh U PELIUTH 3a7a4y, YTO-TO 3alIOMHUTh.



COJEPXXAHME OBYUYEHMUA

8 KUIIACC

IlepBoHaYaIbLHBIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Posib XuMHM B KU3HU 4Y€IIOBEKA. XMMHUSA B CUCTEME HAYK.
Tena wm BemectBa. du3nyeckue CBOWCTBA BEMIECTB. ArpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTojaxX MO3HAaHMUSI B XUMHUU. YHMCThIE BEIIECTBA U CMECH.
CriocoOsI pazaeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U CIIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢dopmysna. BaleHTHOCTH aTOMOB XMMHUYECKHUX DSJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCWUTENbHAs aTOMHas Macca.
OTHOcHUTENbHAS MOJIEKYJIsSIpHAs Macca. MaccoBasi 10l XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KommuecTBo BemecrBa. Mosib. MonsipHast Mmacca. B3auMoOCBS3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3znuecKkrue U XMMUYECKHUE SIBIICHUS. XUMUYECKasi peakius U e€ MpUu3HaKu.
3aK0H COXpaHEHHsI MacChl BeHIECTB. XuMu4eckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PEaKINil (COeqMHEHUS, pa3JIOKEHUS, 3aMEeIlIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBmiIaMu pabOThl B J1a00OpaTOpUU U
npuémMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YUYEHHUE M OMHMCAHHE
bu3MYECKX CBOWCTB O0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJI0JACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHAECHCAlMsS BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYM, IPOKAIMBAHHE
MEJTHOM MTPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) sSIBIEHUM, HAOII0/IeHrEe U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapus, pasyiokKeHUE THAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMoOAEHCTBHE Keje3a ¢ pacTtBopoM cond meau (ID),
U3Y4YEHUE CIOCOOOB pPAa3JICICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIIMUSA, XpoMaTorpadus, IPOBEACHNE OYUCTKH MOBAPEHHOMN
COJIU, HAONIOJIEHWE W  ONHWCAHUE  pEe3yJIbTAaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xkHeiiue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMEHT U mpocToe
BelecTBO. HaxoxkaeHue kuciopojga B mpupojie, (GU3HYECKHE U XUMUYECKHUE
cBoiictBa (peakiuu ropenus). Oxkcupabl. Ilpumenenue xkucnopona. CrocoOsl



MOJIYYCHHSI KHCJIOpOJa B Jlabopatopuu © MpOMbIIUIeHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — autoTponHas MOAU(PUKAIIHS KUCIOPOIa.

TernoBo#t 3¢ (heKT XUMUYECKON peakIuu, TePMOXUMHYECKHE YpaBHEHUS,
DK30- M DHJIOTEPMUYECKUE peakuuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE
BO3/lyXa, yCWICHHE MapHUKOBOro 3¢ (dekra, pa3pyiieHue 030HOBOTO CIIOSI.

Bomopon — »snemeHT uM mpocTtoe BemiecTBo. Haxoxkaenue Boaopoaa B
npupoae, (GU3MYECKHEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnotsl u conu.

MomnsipabIii 00BEM ra3oB. Pacy€Tsl Mo XUMHUECKUM YPaBHEHHUSM.

®usnyeckue CcBoMcTBa BOAbBL. Bojga kak pactBoputenb. PacTBOpEL
HaceblllieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10714 BEHIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YelIOBEKA. KpyroBopoT BOJBI B MPUPOJIE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukarus neopranmueckux coenuHenuid. Oxcuapl. Kiaccudukanus
OKCHJOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosneoOpasyronme. HomeHknatypa oOKcugoB. DU3MYECKUE W XUMHUYECKHE
CBOWCTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Kmaccudukanuss OCHOBaHHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknarypa ocHoBaHui. Du3nueckue M XUMHUYECKUE CBOICTBA
ocHoBaHui. [loryuenrne oCHOBaHMUM.

Kucnotsl. Knaccudukamus kucior. Homenknatypa xucinor. Ousznyeckue u
XMMHUYECKUE CBOMCTBAa KHCHOT. Psg aktuBHoctn MetamuioB H. H. bekerona.
[lony4yeHnne KUCIOT.

Comu. Homenkiarypa coneil. ®u3n4eckue U XMMHUYECKUE CBOKMCTBA COJICH.
[Tosyuenue coien.

['eHeTnyecKkas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii Ixcnepumenm:

Ka4€CTBEHHOE OMNPECICHUE COAECPKaHUSI KACIOPOAa B BO3AyX€E, MOJIyUYCHHE,
coOupaHue, pacrno3HaBaHUE U U3YYEHUE CBOWMCTB KHUCIOPOJa, HaONIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS U
npeKpalieHus ropenust (moxapa), O3HAKOMJIEHHE C O00pa3laMud OKCHUIOB H
OMHMCaHWE WX CBOMCTB, IOJy4YeHHE, COOUpaHHUE, paCllO3HaBaHHE W H3yUYCHUE
CBOMCTB Bojopoja (ropenue), B3aumojeiictsue Bogopoaa ¢ okcuaom menu (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAOIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJIIAMHU
(HatpyeM ©  KanblKeM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPHUAIIOB),



UCCJICIOBAaHUE OOpPa3IOB HEOPTaHWYECKUX BEHIECTB PA3UYHBIX  KJIIACCOB,
HAOJII0ICHHE U3MEHEHHUs OKPACKH MHJIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcupga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMH, PEaKIU{d HEeUTpalIu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJHU, PEUICHUE
DKCIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenne KIacChl HEOPraHUYECKHUX
COCIUHCHUN.

Ilepuoanuyeckuin 3axkoH u Ilepuoamyeckas cucTreMa XUMHYECKHX
iemeHnToB JI. . MenpgeneeBa. CTpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKK KiacCU(PUKAMK XUMHUYECKUX 3eMEHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METALIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCHUJBI.

[lepnognueckuii 3akoH. Ilepnoanueckas cucteMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepwognas ¥ JUIMHHONIEPUOAHAS  (POPMBI
[Tepuoauueckoit cucrembl xumuueckux sneMeHToB . 1. Menneneesa. [lepuoabl
u rpynnel. PU3MYECKUM CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
TPYNIIBI JJIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oronel. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J0YeK aroMOB MepBbIX 20 XUMHYECKMX 3JIEMEHTOB
Ilepuonnueckoin cucremsl [[. M. MenzaeneeBa. XapakTepuCTHKAa XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHUSl pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U HEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoandeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIM U
rpaX1aHUH.

Xumudeckass cBsi3b. KoBanenTHas (moyisipHass M HEMOJSpHAsi) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX A1EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLINH.
[Iponiecchl okucneHns U BocCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3lloB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICUCTBUE
TUAPOKCUIA LHWHKA C pacTBOPAMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiiu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemnule ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU U3YUYEHHM XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAaHUME KaK OOIIHUX eCTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U MOHSATHUM, SIBJISIOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIN (DaKT, THIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiaccuuKaius, NEPUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

@dusnka: maTepusi, aToM, DOJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHU],
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKHUIM 3apsij, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHE BEIEeCTBA, ra3, (GU3NYeCKue BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COoHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: armochepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHUYECKAsI peaKIUs

[lepnognueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHAX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX D3JIEMEHTOB TIEPBBIX TPEX MEPUOAOB, KaJUs, KadblUUsd MU HX
COCIMHEHUM B COOTBETCTBMM C IIOJIOKEHUEM »JJIEMEHTOB B llepuoanueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BelIeCTBA: BUIBI XMMHYECKOW CBS3U. THIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJla XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPTaHUYECKUX
COEIUHECHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccuduxaiuys XuMUYeCKUX peakiiuii MO pa3IudHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
W3MEHEHUIO CTENEHEH OKUCIICHUS] XMMHUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4acTHUIO KaTaau3aTopa). DK30- U SHJOTEPMUUYECKUE PEAKIIUH, TEPMOXUMHUUECKUE
YPaBHEHUS.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHUUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEaKIMU,  DJICKTPOHHBIM  OajlaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOW  PEaKIIUU. CocraBieHue  ypaBHEHHI



OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HKCIOJBb30BAHUMEM  METOAA
AJIEKTPOHHOTO OaliaHca.

Teopust FNEKTPOIUTHUECKON TUCCOUUALIMUI. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, aHrOHbl. MeXaHHW3M JOUCCOLUMALMKU BEIIECTB C PA3IUYHBIMU BUJIAMHU
xuMuueckoi cBsa3u. Crenenp guccornyanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu moHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIlIEHHbIE HOHHBIC ypaBHEHHs peakuuil. CBOWCTBa KHUCIIOT,
OCHOBaHMW M CcOJiek B CBeT€ TNPEACTaBICHUM 00 DJIEKTPOIUTHUYCCKOU
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIN3E COTEN.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIuu
OT BO3JEHUCTBUSl PA3UYHBIX (PAKTOPOB, HUCCIETOBAHUE DIECKTPONPOBOIHOCTH
pacTBOPOB BELIECTB, MpPOLECCa AUCCOLUUAIMU KHUCIOT, IIEJI0YE U COoJeH
(BO3MOXXKHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKAHUsT  peakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKEeHUs, COSIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBK) KA4YECTBEHHBIX pEAaKIMid HA HOHBI, PpEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaJibl 1 X COeUHEHUS

OOmas xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUEeCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa OpUMEpe  XJjopa
(B3aMMOJICIICTBHE C MeETa/llaMHM, HEMeTajulaMH, WIeJIoYaMu). XJIOPOBOJOPO/I.
ConsiHast Kucn0Ta, XUMUYECKHE CBOMCTBA, MOJIy4YEeHHE, NMpUMEHEHue. [lelicTBue
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YeJloBeKa. BakHeWluue XJIOpUAbl U HX
HaXOX/ICHUE B MPUPO/IE.

Oo6mas xapakrepuctuka ameMeHToB VIA-rpynmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIC CTereHH OkucieHus. CTpoeHue W (pu3nueckue CBONCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U CEPbl. AJUIOTPONHBIE MOAU(DUKALIMKM KUCIOPOaa
U ceprl. XuMudeckne cBoucTBa cepbl. CepoBOIOpOA, CTpoeHUE, (HU3NYECKue H
XuMuuyeckue cBorctBa. OKCHIBI CEpPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHast kucnota, (¢GU3MYECKHME UM XUMUYECKHMEe CBoWcTBa (oOmIuMe Kak
NPEACTaBUTENd Kjacca KHCIOT MW crneuuduueckue). XUMHUYECKHE peakiuH,
JeXalmue B OCHOBE MPOMBIIIUICHHOTO CIOC00a TONYYCHHS CEPHOW KHCIIOTHI.
[Ipumenenue cepHoil KUcIoThl. COJIM CEPHOW KUCIIOTHI, KAUECTBEHHAS PEAKLIUS Ha



cynb(dar-non. Haxoxmaenue cepbl W €€ COCNMHEHHMA B MpUPOLe. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE IOXKIH,
3arpsi3HeHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 PeI0TBPAIICHHUS.

OOmmas xapakTepucTuka 3JeMeHTOB VA-rpyrrbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUA. A30T, paclpoOCTpPaHEHHUE B MPHUPOJE,
dbuznyeckre U XuMudeckre cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nUecKre 1 XUMUYECKHUEe CBOWCTBA, MOMyueHrue u npuMenenne. Com aMMOHHS,
ux pu3NUecKre U XMMUYECKHE CBOMCTBA, puMeHeHre. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKUue U XUMHUYECKHE
cBoMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHWEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHMHEPAIbHBIX
yao0pennii. XuMHUYeCcKoe 3arpsi3HEHHE OKPY Kalollel cpeibl COSTMHEHUIMH a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHUWE BO3AyXa, MOYBbI M BoaoéMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue M XMMHYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas KucioTa, pu3ndeckue 1 XUMAYESCKUE CBOKMCTRA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
Moau(pUKalUM, paclpocTpaHEHWEe B NpUpojae, (U3NYECKHE U XUMUYECKHUE
cBoiicTBa. Ancop6rus. KpyroBopor yriepoaa B mpupoae. Okcunabl yriaepoaa, ux
dbusznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMpPUMEHEHHE. DJKOJOTHYECKHUE MPOOIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIUICHUS KIUMaTta, MapHUKOBBIN
s dexT. YrompHas KucaoTa U €€ conr, ux GU3NIECKUEe M XUMHUUIECKHE CBOWCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHITUSL 00 OPTAHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, STaHOJI, TJIMIIEPUH, YKCyCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIN Ta3, HEDTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTHMYECKN Ba)KHBIX BEIIECTBAX: XKUpax, OeIKax, yrieBojgax — U ux
poinu B OKM3HM 4YeJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEIMHEHUN.

Kpemnuii, ero ¢usuyeckue U XUMHUYECKHE CBOWMCTBA, TMOJy4YCHUE U
npumeHenue. CoenuHeHuss KpemHHs B mpupome. OOmue mpenctaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kuciore. CUTUKATHI, UX HCIOJIH30BAHKE B
ObITY, B IIPOMBIIINICHHOCTU. Ba)kHellme cTpouTeIbHbIE MaTepuasbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGiaemMbl G€301MacHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
IPOBEJICHHE KaueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE PU3HAKOB
UX TPOTEKAHMsSI, OMBITHL, OTpa)KalIHue (QU3NYECKHe M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M HUX COEJWHEHHH (BO3MOXKHO HCIIOJNb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C o00pa3lamMu XJIOpPUAOB (TaJOTEHUAOB), O3HAKOMIICHHE C
obpasmamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoj JIeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, U3yYEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHOI CEepHOI KUCIOTHI, MPOBEICHUE KAUECTBEHHON peakIui Ha CyIb(aT-
UMOH U HaOJIofieHHe MpHU3HaKa e€ MpPOTEKaHMs, 03HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMu a3ora, ¢Gochopa MU HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3iaMu a30THBIX U (HochOpHBIX ya0OpeHul, MoayyeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYECHHE CBOICTB aMMHaKa, IPOBEJACHHE
KayeCTBEHHBIX pEaKlMid Ha UOH aMMOHHUA U PochaT-uoH U U3yyeHUe MPU3HAKOB
UX TIPOTEKAHUs, B3ANMOJIECTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEABIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3Yy4YCHHE Mozenen
KPUCTAJUTMUECKUX pPEHIETOK anMasa, rpaduta, (QyiiaepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PaCTBOPEHHBIX BEUIECTB AaKTHMBUPOBAaHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHue, cOOUpaHue, paclo3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKMCIIOrO ra3a, MpOBEJCHUE KAYECTBEHHBIX peakuuid Ha KapOOHAT U
CWIMKAT-UOHbBl M M3yYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKUMEH CHJIMKATHOM IPOMBIIIIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COSUHECHUS.

MeTaJibl 1 X COCUHEHUS

OO01mas xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nojioxeHus B llepuoamyeckon cucreme xumudeckux osneMmeHtos JI. N.
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtaioB. Merajunueckas CBA3b U
METAUIMYECKAas] ~ KPUCTAJUIMYECKAs]  PEIETKA.  DNEKTPOXUMUYECKHA  pAX
HanpspkeHuil MetaiioB. dusndyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. OO0riue
crocoObl TosiydeHus: MeTayyioB. [loHATHE O KOPPO3UU METAJIOB, OCHOBHBIE
crocoObl 3amMTBl UX OT Koppo3uu. CrutaBel (CTajdb, YYryH, AIOPATIOMHHMIM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounbie MeTayIbl: MosokeHue B llepuoanueckoil cucTeMe XMMHYECKUX
anemeHnToB /l. . MenaeneeBa, cTpoeHHEe MX aTOMOB, HAXOXIEHHUE B NPUPOLE.
du3nyuecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB H  UX
COCIMHEHUN.

[[lemoyHO3EeMENBbHBIE METAUIBl MArHUA HW  KaJIbLHWH: TOJIOKEHHE B
[Tepuonuueckout cucremMe xumuueckux siemeHToB . . MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nUecKrue U XUMUYECKNE CBOMCTBA MATHUS
U Kaiblus. BaxnHelmme coequHeHUs] Kalnblus (OKCUJI, THAPOKCHUA, COJH).
JKécTkocTh BOJIBI U CTTOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: Tosio)keHue B [lepuoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MenzaeneeBa, CTpoeHUE aroma, HaxOXAeHHUE B Ipupone. Pusuyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U TMAPOKCHIA
ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3eMEHTOB /I,
N. MenneneeBa, CTpOEHHE aroMma, HaxoxJaeHue B npupone. dusuueckue u
XUMUYECKUEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCU B U conn xenesa (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAJIOB M CIUIABOB, HUX (PU3HMUCCKUMH
CBOMCTBaMH, M3y4Y€HHE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIUS W HATpus C BOJOM (BO3MOXHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECcCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXKHO  KCHOJIb30BAaHWE  BHJICOMATEPHUANIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4eCTBEHHBIX PEAKLHMI HAa MOHBI: MArHUS, KaJbIUs, aJTIOMUHMS, [IUHKA, JKEJe3a
(IT) u xeneza (III), menu (II), HaOGxrOIEHNE U OMMCAaHKE MPOIECCOB OKpAIIMBAHUS
IJaMEHH WOHAMM HATpus, Kajdusg MW KajablMs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA AITFOMUHHS
Y TUJIPOKCHUA IMHKA, PEIIEHNUE YKCIEPUMEHTAIbHBIX 3a/1a4d o TeMe «Baxkueimue
METAJIJIbl U KX COCTUHEHUSD).

XUMHA U OKPYKAKOIIAA cpeaa

BemiectBa u marepuasibl B MOBCEIHEBHOW XW3HU 4YeoBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momonis npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarlleh cpenbl (MpenesibHas J0MyCcTUMAas
KOHIIEHTparus BemecTB, aanee — [1/1K). Poias xumuu B pernieHnn 3KoJIOTrMIeCKUX
poOJIEM.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIoB MaTepuajioB (CTEKJIO, CIUIaBhl METAJLIOB, MOJHUMEpPHbBIC
MaTepUabl).

Mestcnpeomemmnnie ceéa3u



Peanuzanus MeXNpeIMETHBIX CBSI3ed MpU U3YYEHUM XUMHHM B 9 Kiacce
OCYHIIECTBIISIETCS. 4Yepe3 HCIIOJNIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OT/ICIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiIaccuukaius, MNEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPECHHE, MOJCNb, SBJICHHE, TaPHUKOBBIM
s PeKT, TEXHOIOTUS, MaTEPUAIIBI.

dusznkKa: Marepusi, aToM, »OJIECKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOMbBI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJAHHKH,
MOJYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILIAYECKAs
peméTKa, CIuiaBbl, (PU3MUYECKHE BEIWYUHBI, €IUHUIIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunTes, apixaHue, Ouocdepa, sKocHCTEMA, MHUHEpAILHBIC
yA0OpEeHUsI, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE NCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHUs XUMHUU B €JIMHCTBE y4eOHOU U
BOCIUTATEJIBHOMN ESATEIBHOCTU B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPUHSATHIMU B
o0liecTBe MpaBWIaMM M HOPMAaMM TMOBEACHHUS M CIIOCOOCTBYIOT IpoIeccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yYarOIINXCA.

JIndHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOyYaromiuxcs
PYKOBOJICTBOBaTbCA CHCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OpHEHTAlUUWd U
pacIIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) IaTPHOTHYECKOr0 BOCIIUTAHMS

LIECHHOCTHOI'O OTHOILLIEHUSI K OTE€YECTBEHHOMY KYJBbTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJEOUI0, MOHUMAHWsS 3HAYCHHS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOI0 OOLIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALIMEH O
MEPEJOBbIX JOCTUHKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIENAOBATENbCKOM,  TBOPYECKOM M JAPYIHMX  BHJAX
JEeATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOW COBMECTHOM JAESATENbHOCTH IPHU
BBITIOJIHEHUU YYE€OHBIX, TI03HABATEIbHBIX 3aJ1a4, BBIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpoLEcce ITOW Y4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHUE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH W COCTABJISIOIIME
OCHOBY [l TIOHUMAHHS CYIIHOCTA HAay4YHON KapTUHBI MUpa, NPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOAbI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJIHON CPENOiL, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIC MOTHBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOIMMBIE IJi OOBSCHEHHUS HAOII0JaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATENLHON, WH()OPMAITMOHHOW M YHUTATEIbCKOW KYJIbTYPHI, B TOM YHUCJE
HABBIKOB CAMOCTOSITEIBHOW palbOThl € Y4YE€OHBIMH TEKCTaMH, CIPAaBOYHOM



JUTEPATYPON, JIOCTYIMHBIMA TEXHUYECKHUMH CPEICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOYyYEHUI0O M TMO3HAHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIIbCKOM
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH M YPOBHsSI OOy4YeHHUS B
JIanTbHEUIIIeM;

4) gopMupoBaHNS KYJIbTYPbI 310POBbA:

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEACTBUI U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOMMMOCTH COOJIOJEHUST TIPaBWJI OE30MacHOCTH TIPU  OOpaIleHuu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPyA0BOT0 BOCIIUTAHMS:

MHTEPEC K MPAKTHUYECKOMY U3yUEHHUIO TIpodeccuii U Tpyaa pa3audHoro poja,
YBOKCHHE K TPYAy M pe3yjibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS] NPEJAMETHBIX 3HAHUWA [0 XHMHUHU, OCO3HAHHBIA BBIOOD
WHNBUyAIbHON TPAEKTOPUH MPOJIODKCHHSI 00pa30BaHUs ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHON MeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCUOHANIBHON CPEE;

6) 3K0J10rHYeCKOro0 BOCIIUTAHUSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHWE K MPUPOJIE KaK HCTOUYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHKHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o6Opasza JKM3HH, OTBETCTBEHHOE OTHOILIECHHE K COOCTBEHHOMY
bu3HUecKOMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBui 0€30MacCHOTO MOBEJEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYallUsX,
YIPOXKAIOIIKMX 3J0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MMOJy4YaeMble MPU U3YYECHUU XUMHUH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEW MPUPOIHOU CPENOH, ISl OBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HAHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJIEM M TMyTed UX PElIeHUs MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIUJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHOW IPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIJICISAIOT 3HAYUMBIE JJIS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TeopHus,
MPUHIIUII, TUIIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYEOHBIX NpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM



HAyYHOW KapTHUHE MHpA, ¥ YHUBEPCAIbHBIC yUeOHBIC JEHCTBUA (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnBaAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO YYEOHOM
NESTETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jjornyeckue 1ecTBUA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSITUN (BBIACISATH UX XapaKTEpPHBIC
MPU3HAKH, YCTaHABIMBAaTh B3aMMOCBSA3b C JIPYTMMH TMOHSTUSIMH), UCIOJIb30BAThH
NOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SIBIICHUHN, BHIOMpATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(PUKAIMKM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MNPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXAYy OOBEKTAaMU HU3Yy4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHBHBIC, I€TyKTUBHbBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOYEHUS;

YMEHHUE TMPUMEHSATh B TIpoIlecce TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBAaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEeMEHTa), XUMUYeckas QopMylna U ypaBHEHUE
XUMUYECKON peakln — MPU PElIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUM BBISBISITh U XapaKTEPU30BaTh CYILECTBEHHBIC
MPU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIECJICTBEHHbIE CBSI3U |
MPOTUBOPEUMS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Bba3oBble ncciieqoBare/ibCKue 1eiiCTBUA:

YMEHHE UCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETeHNE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHUE HaOIoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIKIO
pPa3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJISIpHAS.  JINTEpaTypa XUMHUYECKOTO COJAEpKaHHs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHMUS
y4eOHBIX U MO3HABaTEIbHBIX 3aj[a4 ONPEe/IEIEHHOrO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BbIOMpaTh ONTUMAJIbHYIO (hOpMY NpeacTaBieHUs HHDOPMALIUU U
WUIIOCTPUPOBATh peIllaeMble 3a7aud HECJOXKHBIMHU CXEMaMH, JIuarpaMMmami,
apyrumu popmMamu rpadukKi 1 UX KOMOMHALUSMU;

YMEHHME HCIOJb30BaTh M AaHAJU3UpOBAaTh B Ipolecce ydyeOHOH u
UCCIIEIOBATEIBCKON N1E€ATENbHOCTH MH(MOPMAIMIO O BIMSHUM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SMICTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepPcaibHble yueOHbIe 1eHCTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHI (B XoJie Auanora W (WJIM) JUCKYCCHUM) TIO
CyLIECTBY  OOCyXJaeMOol  TeMbl, (QOPMYJIMpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHUS MPEI0KEHHOH 3a1a4H;

YMEHUS  NPEIACTaBIATH  MOJYYEHHBIE  pe3yibTaThl  IO3HABATEIbHOU
NESTEIbHOCTY B YCTHBIX M IUCBbMEHHBIX TEKCTaX; JejaTh IPE3CHTALMIO
pe3yIbTaTOB BBINOJHEHUS XUMHUYECKOr0 3KCIepuMeHTa (11adopaTopHOro OmMbITa,
71ab0paTOpHOI pabOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI
[O3HABaTEJIbHOM W MCCIEAOBAaTENbCKOW  AESATEIBHOCTH NpPU  PELICHUU
BO3ZHUKAIOLIMX NPOOJIEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUSA
no3uuui (00CyXIeHHsl, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMBbD», KOOPIWHALIHS
COBMECTHBIX JICHCTBUI, OIpENEICHUE KPUTEPUEB [0 OLIEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHBIC YHUBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITENIbHO OINpPEAENATh LENIU JESTeNbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNbHOCTh, BIOMPATh Hanbosiee 3(hPEeKTUBHBIE CLIOCOOBI PEIIEHUS] YUEOHBIX U
NIO3HABATENBHBIX 3a/a4, CaMOCTOATENIBHO COCTABIIATh WA KOPPEKTUPOBATh
OPEUIOKEHHBIA aTOPUTM JEHCTBUM MpH BBINOJHEHUM 3aJaHui C yd€TOM
MOJIYYEHHsS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOTO pE3yJibTaTa 3asBJICHHON UENIH, YMEHHE
MCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaraéMble€ B YCIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00s3aTENBHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JIaHHOM (QeaepanbHOll paboueld Mporpammoi,
BBIICIIAIOT: OCBOEHHBIE OOYYalOIIMMHUCS HAy4YHBIE 3HAHUS, YMEHUS U CHOCOOBI



JnercTBUl, crenuduyYecKue IS NPEeIMETHOM oOmactm  «XUMHS», BHIBI
JNEATEIbHOCTH [0  MOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpETAIUH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYAIIHUSX.

K xoniy o0yuenus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J10JIsl XUMUYECKOT0 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEINECHb
OKHUCJICHUS, XUMHMUYECKasl peakius, KiacCU(pUKaIMs peakuui: peakuuu
COCAMHEHUS, PEaKIUU pa3JIOKEHUs, PEaKIMu 3aMEIICHUs, peaKiuu
oOMeHa, 9K30- M IHJAOTEPMUUYECKUE PEaKIUU, TeTJIOBOK 3PPEKT peakiiuu,
PO aToOMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHasi OpOWTallb, PagUyC
aToma, XMMHYECKas CBs3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAas CBS3b,
WOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAcCOBas JI0JIs BEIIECTBA
(mpolieHTHAs! KOHILIEHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TH OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY HJig CoOCTaBieHUus (opmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COEIMHEHUH IO
dbopmynaMm, BHUJ XUMHYECKOW CBsi3U (KOBaJ€HTHas W HWOHHas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE IEPUOANYECKONM 3aBUCUMOCTU CBOMCTB
XUMUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B [lepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHUsI MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTaIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabMUuHyr0 ¢opmy Ilepuonnueckon
CHUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3auyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnooouynas noarpynna (b-rpynna)», mansie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osaemeHtoB . .
MeHneneeBay C YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sAapa, oOIee Yrucio dJIeKTPOHOB
U pACTIPEJICIICHUE UX TI0 PJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKUE pPeaKIuu (MO0 YUCIYy U COCTaBy YYaCTBYIOIIMX B peaKluu
BELIECTB, N0 TEIIOBOMY (D deKTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, TOJITBEPXKAAsi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMpPEBpalcHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOro JdJeMeHTa 1o (dopmyre
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKITNU;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JESTEIPHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTeMaTH3aIllIo, KIacCU(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CJIEACTBEHHBIX CBA3EH — MJIsi M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKMX pEaKIHi, eCTCCTBEHHO-HAYYHBIC METOIbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

cleloBaTh  IpaBWjaM  MOJb30BAaHUA  XUMHUYECKOM  mocynod
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TakKe IMpaBWiIaM OOpaIlleHUs ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHHUIO
pacTBOPOB C OMNPEIEIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IUTAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APyTrue).

K koHIy 00yueHus B 9 kj1acce npeIMETHbBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIMA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHSATHH: XHMHYECKUHI
AIIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHUOH, IMPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusl, XUMUYECKasl CBs3b, TEIUIOBOM 3(PPeKT
peakuuu, MOjJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT OUCCOLMALNS, PEaKUUU HOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIE PEAKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHUCIEHHUE U  BOCCTAaHOBJICHUE,
ajutoTponusi, aMmGpOTEPHOCTh, XUMHUUYECKasi CBS3b (KOBaJICHTHAsl, UOHHAs,
METAJUTMYECKAsl), KPUCTAJUIMYECKAsT pEHIETKa, KOPPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakuuu, MpeAeiabHO AO0MyCTUMas
koHuentpanus [IJIK Bemecrtna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUA U
MPUMEHSTH 3TH NOHATHUSA P ONMCAHUM BELIECTB U UX MPEBPALLICHHII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIi COCTaBJieHHUs (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

ONPEICIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKHUX JIEMEHTOB B
COCAMHEHHUSIX PA3JIUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIWHEHUW 1o ¢opmMmyram, BHUJ XUMHUYECKOU
cBsi3u  (KOBaJI€HTHAs, MOHHAS, MeETaJUIM4YeCKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOU dopmylie, XapakTep Cpe/bl B
BOJIHBIX PAacTBOPAX HEOPraHUYECKUX COCIMHEHUH, THUIl KPUCTAIMUYECKOMN
PEETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca [lepuonmyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH W XapaKTepU30BaTh
TabnuyHyro Gopmy Ilepuogmdeckoi CUCTEMBbl XUMHYECKUX DJIEMEHTOB:
pa3nuyarth MOHATUS «rjaBHas noxarpymnmna (A-rpymnma)» u «1oOodHas
noarpynmna (b-rpynma)», Mameie u OoyblIM€ TEPHOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj slpa, oOOIlee YHCIO DJICKTPOHOB U
pacmpenesieHne WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBICHITH OOIIue
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npejenax MaJibIX MEPUOJIOB U IJIaBHBIX MOATPYMM C YUYETOM CTPOCHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAaHMYECKUE BEIECTBA,
XUMUYECKUE peakuuH (M0 YUCIY U COCTaBy YYacCTBYIOIIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 U3MEHEHUIO CTENEHeW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMME W crenudUuueckrue XUMHUYECKHE
CBOWCTBAa TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIas OMNHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJIAITb YPABHEHUS AJIEKTPOIUTHYECKOW JTUCCOLUUALMM  KUCIIOT,
HIEJI0YEN U COJIEH, OJIHBIE U COKPAILEHHBIC YPABHEHHS PEaKLIMii HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKIUi
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;
MIPOTHO3UPOBATh CBOWCTBA BEMICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHX TMPEBPAIICHUI B pPa3THMYHBIX
YCIIOBUSIX;

BBIUHUCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYI0O W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0O XHMHYECKOTO JJeMeHTa 1o (opmye
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coOmolaTh  MpaBWia  MOJb30BaHUS ~ XMUMHYECKOM  TOCyIoll U
Ja00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IpaBujia oOOpallleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O W COOHMpaHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOrO rasa);

NPOBOJUTh  PEaKIHUH, IOATBEPKIAIOIMINEC  KA4YeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMU/I-,
uonun-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTUOHbI aMMOHHUSI ¥ HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpaX HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIlUU MBICIUTEILHON JEATEIHPHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHHS CBOICTB BEIECTB U
XUMUYCCKAX PEaKIUi, €CTeCTBCHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIFOICHNE, W3MEpPEHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue Buabl gefiTe1bHOCTH €
Ne (uudposbie)
pa3/iesioB H TeM Kontpoabnsie | IIpakTnyeckne yueToM nporpamMmMbl
n/n Bcero o0pa3oBare/ibHbIE
MpPOrpamMmblI padoThI patoThI BOCIIMTAHUS.
pecypchbl
Pasnea 1. [lepponayanbHble XHMMHYECKHE TIOHSATHS
HabmtoneHue HampaBieHHOE
Ha LIEHHOCTHOT'O OTHOLIEHHUS
K OTE€YECTBEHHOMY
KyJIETYPHOMY,
UCTOPUYECKOMY U HAYYHOMY
HaclleINI0, TOHUMAaHHUs
3HAYECHHUSI XUMUYECKOH HAyKH
B KM3HU COBPEMEHHOTO
XuMuUs — BaKHast
00111ecTBa, CHOCOOHOCTH
o0nacTtp -
BJIAJI€Th JOCTOBEPHOU
€CTECTBO3HAHUS U bubmnorexa IHOK .
1.1 5 2 uH(popMalreit o nepe1oBbIX

MPAKTHYECKOU
JESTEIIbHOCTH
4eJIoBeKa

https://m.edsoo.ru/7f41837¢

JOCTUKCHUAX U OTKPBITUAX
MHPOBOM M OTE€YECTBEHHOMN
XMMHH, 3aNHTEPECOBAHHOCTH
B Hay4HbIX 3HAHUAX 00
YCTpOMCTBE MUpa U
of1ecTBa DBpUCTHYECKAsS
Oecena HampaBJIeHHAs Ha
IIPEJCTaBICHUS O
COLIMAJIBHBIX HOPMaxX U
IIpaBUJIaX MEKINYHOCTHBIX




OTHOILIEHUH B KOJJIEKTUBE,
KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOI,
y4eOHO HCCIIeIOBATEIILCKOMH,
TBOPYECKOM M IPYTUX BUJAX
NEeATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM
NEeATEIbHOCTH MIPU
BBITIOJTHEHUH YYE€OHBIX,
MO3HABATENbHBIX 33/1a4,
BBITIOJIHEHUN XUMHUYECKUX
3KCIIEPUMEHTOB, CO3JJaHUU
y4eOHBIX TPOEKTOB,
CTPEMIJICHHUS K
B3aMMOIIOHUMAHUIO U
B3aUMOIIOMOIIU B IIpoLIECCe
3TOM y4eOHOMU NesATEeTbHOCTH,
TOTOBHOCTHU OLIEHUBATH CBOE
MOBEJIEHNE U TTOCTYIIKH
CBOUX TOBAPUILEH C MO3ULIUH
HPaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HaHUS
MOCJIECTBHI MOCTYIIKOB.

1.2

BemecTtBa n
XUMUYECKHE
peakuuu

15

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

VueOHEbIi auaior
HaIpaBIICHHBIN Ha
MHUPOBO33PEHUYECKHE
MIPEJICTABJICHHS O BEIIECTBE U
XUMHYECKON PEAKIUU,
COOTBETCTBYIOIIIHE




COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U
COCTaBIISIIOUINE OCHOBY IS
IIOHMMAaHHS CYIIIHOCTH
Hay4YHOW KapTHUHBI MUDA,
IpeJCcTaBIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSA
IIPUPOJIBbL, B3aUMOCBSI3SX
4eJI0BEKA C IIPUPOTHOU
CPEoH, O pOJIM XUMUU B
[IO3HAHUM 3TUX
3aKOHOMEPHOCTEN

Hroro no pazneny

20

Paspnen 2. BaxkHeilumne npeacraBuTe/ M HEOPraHMYEeCKUX BeleCTB

2.1

Bo3nyx. Kucnopog.
[Tousatre 00 okcumax

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢

OBpucTHueckas decena
HaIpaBlIeHHAs Ha
MMO3HABATEIBHBIE MOTHUBEI,
HaIpaBJICHHBIC HA TIOJyYeHUE
HOBBIX 3HAHUH 110 XUMHH,
HEOOXOAUMBIE NSt
00BsCHEHHS HAOJF0TaeMBIX
MPOLECCOB U SIBJICHUI,
MO3HABaTEILHOM,
nH(GOPMaLIMOHHON U
YUTATEIbCKON KYJIbTYPHI, B
TOM YHCJIC HAaBBIKOB
CaMOCTOSITENIbHOM paboTHI ¢
y4eOHBIMU TEKCTaMH,
CIIPABOYHOM JIUTEPATYPO,




JTOCTYITHBIMU TEXHUICCKUMHU
CpeacTBaMu
MH(OPMAITMOHHBIX
TEXHOJIOTUI

2.2

Bonopoa.Ilonsitue o
KHCJIOTaX M COJIIX

bubmmoreka 1IOK
https://m.edsoo.ru/7f41837¢

['pynmoBeie pOEKTHI
HaIpaBJICHHBIC HA MHTEPEC K
00yYEeHHIO 1 TTO3HAHUIO,
JIFO003HATEIIFHOCTD,
TOTOBHOCTb U CIIOCOOHOCTH K
camM000pa30BaHUIO,
MPOEKTHOU 1
HUCCIIEN0BATEILCKON
JesITeNbHOCTH, K
OCO3HAaHHOMY BBIOOpY
HAIMPaBICHHOCTH U YPOBHS
oOyueHus B AajbHEHIIeM

23

Bopna. Pacteopsl.
[Tousitue 06
OCHOBAHHUAX

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

[TpakTrueckas pabora
HaInpaBJICHHAs HAa UHTEPEC K
MPaKTUYECKOMY U3YUYEHUIO
npodeccuii u Tpyaa
Pa3IMYHOrO POJIa, YBAXKEHUE
K TpyAy U pe3yJibTaram
TPYJAOBOM AEATEIbHOCTH, B
TOM YHCJIC Ha OCHOBE
MPUMEHEHHUS MPEAMETHBIX
3HAHUM 110 XUMHH,
OCO3HAHHBIN BBEIOOD
WHJMBHUYaTbHOU
TPAEKTOPUU MPOJAOKEHUS




00pa3oBaHUs ¢ yU4ETOM
JMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH,
OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHeIHON
npodeccHoHaTbHON
TEATeTbHOCTH 1 Pa3BUTHS
HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb a/IallTHPOBATHCS
B podecCHoHaNBbHOI cperie

24

OCHOBHBIE KJIaCChI
HEOPraHU4eCKUX
COEeTMHEHUN

11

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢

Ponesbie urpsr
HalpaBJICHHbIC HA
9KOJIOTHYECKU
1enecoo0pa3Hoe OTHOLICHNE
K IPUPOJIE KaK UCTOYHUKY
’KM3HU Ha 3emiie, OCHOBE e
CYILIECTBOBAHUS, IOHUMAHUE
LIEHHOCTH 3JI0POBOTO H
6e30macHoro 0opasza JK13HHU,
OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (PH3HUECKOMY
Y TICUXUYECKOMY 3JI0POBBIO,
OCO3HaHHE [ICHHOCTH
COOJIIOICHUS TTPABUIT
0€30MacHOTO MOBEICHUS TIPU
paboTe ¢ BemecTBamu, a
TaK)Ke B CUTYAIHsAX,
YTPOXKAIOIIUX 370POBBIO U
KU3HMU JIIOJIEN




Hroro no pazneny
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Paznen 3. Ilepuoanueckuii 3axon u llepuoguueckasi cucrema xumnueckux 3j1emMeHToB JI. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peaKiuu

PaGora ¢ HarnsAHOCTHIO —
PUCYHKaMH, COJIEPKaLIMHU
XUMHUYECKYI0 HHPOPMAITUIO

[Tepuognueckuii HAIPaBJICHHAS HA UHTEPEC K

3aKOH U 00yYEeHHIO 1 TTO3HAHHUIO,

[lepuonnyeckas JH0003HATENIBHOCTD,

11 cucTeMa 7 bubaunoreka LIOK TOTOBHOCTb U CIIOCOOHOCTB K
’ XUMHYECKUX https://m.edsoo.ru/7f41837¢ camMo00pa30BaHuIo,

anemenTtoB J[. U. MPOEKTHOU 1

Menpeneesa. HCCIIEA0BATENBCKOM

Crpoenue atoma NEeSATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY
HaIIPaBJIEHHOCTH U YPOBHS
o0yuyeHus B AajibHeieM
CIIOCOOHOCTH HPUMEHATH
3HaHMS, NOJy4aeMble IPU
W3YYEHUU XUMHH, JJIs
penieHus 3aaay, CBA3aHHbIX C

XuMUYeCcKas CBS3b. OKpY>Karolleil mpupoIHOM

39 OxucnauresnbHo- 2 bubnumoreka LIOK CPEOH, MJIs MOBBILLIECHUS
' BOCCTaHOBUTEIIBHBIE https://m.edsoo.ru/7f41837¢ YPOBHSI KOJIOTUYECKOMN

peaxiuu KyJbTYpPbl, OCO3HAHUS
rI100aIbHOTO XapaKTepa
HKOJIOTHUECKUX MPOOIIeM U
MyTeN UX pEIICHUS
IIOCPEICTBOM METOOB




XUMUH, YKOJIOTMYECKOTO
MBILICHHS, YMECHHUS
PYKOBOACTBOBAThHCS UM B
IIO3HABATENBHOM,
KOMMYHHKaTUBHOHN U
COIMAJIbHOW MPAKTHKE

Hroro no paszgeny 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




9 KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

KoanuecTBo yacos

KoHTpoJbHbIE

Bcero
padoThbI

IMpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudpossie)
oOpa3zoBarejibHbIE

pecypcsbl

Bunnl 1esiTeJILHOCTH C
Y4eTOM NMPOrpamMmbl
BOCIIUTAHHUA.

Pa3n

exl. BelecTBo U XUMHUYECKHE P€aKkuumn

1.1

IToBTOpEHME M
yriryOJieHne 3HaHUHN
OCHOBHBIX pa3/iesioB
Kypca 8 Kiiacca

but6mmoreka [JOK
https://m.edsoo.r/7f41a636

BrinonHeHne KOHTEKCTHBIX
y4eOHBIX 3aJJaHuI
HaIpaBJICHHOE Ha
MHPOBO33PEHUYECKUE
MPEJCTABIICHUS O BEIIECTBE
Y XUMHYECKOH peakinu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U
COCTAaBJISIFOLIME OCHOBY JIJIsI
MOHUMAaHUs CYIIHOCTH
Hay4YHOU KapTHUHBI MUDPA,
MpeICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBL,
B3aUMOCBSI35IX UEJIOBEKA C
MIPUPOHON CPENIOM, O PO
XUMUU B MO3HAHUM 3TUX
3aKOHOMEPHOCTEN

1.2

OCHOBHBIE
3aKOHOMEPHOCTH

XUMHUUYECKUX PEaKLUi

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

Pabota B mapax
HarpaBJICHHAs Ha
IIEHHOCTHOTO OTHOIICHUS K




OTE€YECTBEHHOMY
KYJIbTypHOMY,
HUCTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, TOHUMAaHUS
3HAYEHUS XUMHUYECKOU
HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOH MH(pOpMaIuen
0 MEePEeIOBBIX JOCTHKEHUSIX
U OTKPBITUAX MUPOBOM U
OTE€UYCCTBCHHOM XUMHUHU,
3aMHTEPECOBAHHOCTH B
HAaYYHBIX 3HAaHUIX 00
YCTPOMCTBE MUpPA U
o01ecTna

1.3

ONEKTPOIUTHYECKAS
JCCOLMalus.
XUMHUYECKUE PEAKIIUU
B pacTBOpax

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

OBpucTHyueckas decena
HaIpaBJieHHAs Ha
MPEJICTaBICHUS O
COLIMATILHBIX HOpMax U
MpaBUJIaX MEKITMYHOCTHBIX
OTHOIICHU B KOJJIEKTUBE,
KOMMYHHUKaTUBHON
KOMIETEHTHOCTH B
OOIIECTBEHHO II0JIC3HOMH,
y4eOHO HCCIIET0BATENBCKOM,
TBOPUYECKOM M IPYTHX BUIAX
JESITEIIbHOCTH, TOTOBHOCTH K
Pa3HOO00OpPa3HOI COBMECTHOM
JESTEIILHOCTH TIPU




BBHITIOJIHEHUH YUEOHBIX,
MO3HAaBaTEIbHBIX 3a/7a4,
BBIIOJIHEHHH XUMHYECKUX
SKCIIEPUMEHTOB, CO3/TaHUH
y4eOHBIX MPOEKTOB,
CTpEMJICHHUS K
B3aMMOIIOHUMAHHUIO U
B3aMMOIIOMOIIM B IIpoLIecCe
ATOM y4eOHOM IeATEeTLHOCTH,
TOTOBHOCTH OLICHUBATh CBOE
MOBEJICHUE U TTOCTYIIKH
CBOMX TOBAapHUIIEH C MO3UIIUU
HPaBCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHUS
MOCJIE/ICTBUM IOCTYIIKOB.

Hroro no pazneny 17

Pa3zgen 2. Hemerasjibl 1 UX COeTHHEHUSA

O61mas
XapaKTePUCTHKA
2.1 XAMHUYECKHX 4
anemeHToB VIIA-
rpynibl. ['anoreHs

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

Y4eOHbIil auanor
HaIpaBJICHHBIN Ha
MHPOBO33PEHUYECKHUE
MIPEJCTABIICHUS O BEIIECTBE
Y XUMHUYECKOHN peakiinu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTaBJISIFOLAE OCHOBY IS
MOHUMAaHUS CYIIHOCTH
Hay4HOU KapTHUHBI MUDPA,
MIPEICTaBJICHHS 00




OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIBI,
B3aMMOCBS35IX YeJIOBEKa C
MIPUPOJTHON Cpelioi, O pOIr
XUMUU B TIO3HAHUH ITUX
3aKOHOMEPHOCTEMN

['pyninoBsie NpOEKTHI
HaIpaBJCHHBIC HA HHTEPEC K
00yYEeHUIO U MTO3HAHHUIO,

OOmas JIF0003HATENIFHOCTD,
XapaKTepUCTHKA TOTOBHOCTb U CHOCOOHOCTB K
29 XUMHYECKUX bu6munoreka [IOK caM000pa30BaHHIO,
’ aneMeHToB VIA- https://m.edsoo.ru/7f41a636 | NPOEKTHON U
rpymnmsl. Cepa u eé HCCIIEI0BATEIbCKOU
COEJIMHEHUS JEeSTeNIbHOCTH, K
OCO3HAaHHOMY BEIOODY
HAIpPaBJIEHHOCTU U YPOBHS
00ydeHus B JaJIbHEHIIIEM
OBpucTryueckas oecenia
HallpaBJICHHAas Ha
Ob6mmas MI03HABATEJIbHBIE MOTHBBI,
XapaKTepUCTHKA HaIpaBJIeHHbIEC HA
XUMHYECKHUX MOJIyYEHUE HOBBIX 3HAHUU
but6mmoreka [JOK
2.3 3JIeMeHTOB VA- 10 XUMHUHU, HEOOXOINMEIE

rpymnmbl. A30T,

dochop u ux
COCZIMHCHHS

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

U1 OOBACHEHUS
HaOII0JTaEMBIX TIPOIIECCOB U
SIBJICHUM, O3HABATEILHOM,
UH(POPMALMOHHON 1
YUTATEIbCKOU KYJIbTYPHI, B




TOM YHCJI€ HAaBBIKOB
CaMOCTOSITEJIbHON PabOTHI C
y4eOHBIMU TEKCTAMH,
CIIPABOYHOM JIUTEPATYPOil,
JIOCTYITHBIMU TEXHUYECKUMU
CpeIcTBaMu
UH(POPMAIIMOHHBIX
TEXHOJIOT U1

24

O61mas
XapaKTepUCTHKA
XUMHUYECKUX
snemeHTOB [VA-
rpynmnbl. YTaepoa u
KPEMHUU U UX
COEJIMHEHUS

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

[IpakTnueckas padbora
HampaBJieHHAs Ha HHTEPeC K
MIPAKTHYECKOMY H3YUCHHIO
npodeccuii u Tpyaa
Pa3IUYHOTO POja, YBAKCHHE
K TPYIY U pe3yabTaraMm
TPYAOBOM IEATEIbHOCTH, B
TOM YHCJIE HA OCHOBE
MPUMEHEHUS TIPEIMETHBIX
3HAHUM 110 XUMHH,
OCO3HAHHBIH BHIOOD
WHJIMBUTyaTbHOMN
TPACKTOPHUH MPOIOJIKEHUS
o0pa3oBaHus ¢ y4ETOM
JUYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTHU K XHMHUHU,
0OIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, yCIeIHOM
npodeccuoHaTbHON
JESTEIIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS




B IIpo(hecCHOoHaNBHOM cpefie

Hroro no pazneny
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Pa3zgea 3. MeTajlibl 1 UX COeTUHECHUSA

3.1

OO011e CBOUCTBA
METAJIJIOB

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

Poneseie urpsl
HalpaBJICHHbIC Ha
HKOJIOTUIECKU
1esnecoo0pa3Hoe OTHOLICHHE
K TIPUPOJIE KaK UCTOUHHUKY
JKM3HH Ha 3eMJle, OCHOBE €€
CYIIECTBOBaHMS, IOHUMaHHUE
LIEHHOCTH 3/J0POBOTO U
6e3omacHoro oopasa >K1u3HH,
OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (PU3UUECKOMY
U TICUXUYECKOMY 3JI0POBBIO,
0CO3HaHME [IEHHOCTH
COOJTI0ICHUSI TIPABUJT
0€3011acHOr0 MOBEICHUS IIpU
pabore ¢ BemecTBamMu, a
TaKXe B CUTyallHsX,
YTPOXKAOIIUX 30POBBIO U
JKU3HU JIIOAEH

32

Baxxueiinme MeTauibl
U UX COCTUHEHUSI

16

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

PabGora ¢ HarmsIIHOCTBIO —
PUCYHKaMH, COACPIKAITUMU
XUMUYECKYI0 HH(POPMAIIHIO
HaIpaBJICHHAs Ha HHTEPEC K
00yYEeHUIO U TTO3HAHHUIO,
JIF0003HATEIHHOCTD,




TOTOBHOCTB U CITOCOOHOCTB K
€caM000pa30BaHHUIO,
MIPOEKTHOU 1
HCCIIEI0BATENLCKOM
NeSTeTbHOCTH, K
OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS
o0OydeHus B JalbHEHIIEM

Hroro no pazneny
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Paznen 4. Xumus 1 oKpy:kamomas cpena

4.1

BemecTBa n
MaTepI/IaJ'H)I B ) KU3HHU
YyeJloBeKa

but6mmoreka [JOK
https://m.edsoo.r/7f41a636

MortuBanonHas 6ecena
HarpaBJIeHHAs Ha
CIIOCOOHOCTH NPUMEHSATh
3HaHUS, MTOJTyYaeMbIe TIPH
U3YYCHUU XUMHH, JIIS
peleHus 3a1a4, CBSI3aHHbIX C
OKpYXarolieil mpupoIHOM
CpezoH, [T MOBBIIIEHUS
YPOBHS DKOJIOTUYECKOM
KYJBTYpPbI, OCO3HAHUS
r7100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPOOIeM U
MyTel UX pemieHus
MOCPEACTBOM METOIOB
XHMHH, SKOJIOTHIECKOTO
MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCSI UM B
MO3HABATENBLHOM,
KOMMYHHUKATHUBHOU U




COLIMAJIBHON ITPAKTUKE

Uroro no pazneny 3

P 3 bu6mmoreka [TOK
C3EPBHOC BpEMA https://m.edsoo.ru/7f41a636

OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







ITOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl

1 [Ipeamet xumun. Poss XUMUU B JKU3HA 1 Bu6mmoreka [JOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTvie 0 MeTO/1aX MO3HAHUS B XUMHUH 1 bubmorexa TIOK

A https://m.edsoo.ru/ff0d227¢
[IpaxTuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpPUU U MPUEMBI | 1 bubnuoreka [IOK
oOparieHust ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 YucTteie BemecTBa U cMecH. CriocoObl | bubmuoreka [{OK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «I1’3a3 eJIeHUe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa [IOK

a . puMep https://m.edsoo.r/ff0d28c8
OUYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [JOK

6 ATOMBI 1 MOICKY TbI ! https://m.edsoo.ru/ff0d2a6¢

. XHUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bubnuoteka [{OK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U crokKHBIE BEIIECTBA 1 brbmorexa [OK

P - https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 uommoreia O

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

bubanoreka [IOK
10 X .B
nMudeckas popmyina. BaneHTHOCTb hitos://m._edsoo. ru/f0d2eac
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnuoteka [IOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
2 MaccoBas 10JIs1 XUMHYECKOI'0 bubanoreka LIOK
3JIEMEHTA B COEIUHECHUU https://m.edsoo.ru/ff0d350c
3 KomuuectBo BemecrBa. MoJib. Bu6mmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUUYECKUE SIBJICHUS. bu6mmoreka [IOK
XUMHUYECKask peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBUsI IPOTEKAHUS bubnuoreka LIOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEUIECTB. bubnuoteka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX brbmmorexa HOK
N . b https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanuust XuMuueckux peakiuii
18 (coe I/IH(I;HI/ISIH a3JI0KEHUS e bubmmorexa [OK
8 P : https://m.edsoo.n/ff0d3£34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneucT. O000IIeHHEe 1 bubmmorexa [IOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alMs 3HaHUU
20 KonTponbnas padora Nel mo teme bubnunorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. Coctan but6mmoreka [JOK

Bo3ayxa. Kucinopom — sieMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

dusznyeckre 1 XUMUYECKHE CBOICTBA

bu6mmoreka [JOK

22
KHCII0POA (PCAKILHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 006 okcumax
Crioco0pl MoJTy4eHus: KUCII0po/ia B
23 1a00paTopur U MPOMBIIUICHHOCTH bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoit 3¢ ekt XuMHUIecKou
24 peakuuu, MOHATUE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEaKIUIX
Tomnuso (HedTh, yroiab U MeTaH).
25 3ar 513H€I§I/qu];03 yxa CTIOCOOBI iro bubmmorexa LIOK
P e, https://m.edsoo.ru/ff0d4c4a
MIPEeI0TBpAILICHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «[lonydyenne u coOupanue KHCIOpoIa Bubmmorexa LIOK
y . P poAd, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEeHHE €ro CBOMCTBY
7 Bonmopon — anemeHT u nmpocToe bubnuoreka [IOK
BemecTBo. Haxoxaenue B nmpupozae https://m.edsoo.ru/ff0d4dd0
)% du3nYecKre 1 XUMUYECKHEe CBOMCTBA bubmuoreka [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.r/ff0d4dd0
bu6mmoreka [JOK
29 II
OHSITHE O KUCJIOTaX U COJISIX httos://m.edsoo.rw/ f0SO2
30 Crioco0bl TToTydeHus1 BOAOPO/Ia B bubnnorexa [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmyuenne u coOupaHue BOIOPOIa,

HU3Yy4YCHUC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




Mounsipabiii 00BEM razoB. 3aKOH

bubanoreka LIOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 1o €ro U3BeCTHOM bubmorexa TIOK
III . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrurcienus 00bEMOB ra3oB 110
34 ABHEHMIO PEaKI[Md Ha OCHOBE 3aKOHa bubmorexa TIOK
P . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 du3znueckue U XMMHUUYECKHE CBOICTBA bubmnoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [lonstre 06 bubnmoreka [JOK
MHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputesnb. HacblllieHHbBIC
37 Y HEHaChI peHHH: acTBOpEI. MaccoBast buGmorexa TIOK
= pacTROpHL- https://m.edsoo.rw/f0d5b40
JIOJIsl BEILIECTBA B PacTBOpE
IIpakTuyeckas pabora Ne 5 mo teme
18 «IIpuroroBienne pacTBOpPOB € bubnuoreka LIOK
onpeaesEHHON MacCOBOM J101eH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILLIECTBAY
39 Konrtponsnas padora Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccupuKaIus, bu6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHUA: COCTaB, KJIACCH(PUKAIIHSI, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHnue u XuMH4YECKHE CBOMCTBA

bubanoreka LIOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, Bbu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XuMHUECKHUE CBOMCTBA bubmmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIAaTypa,
46 CHOCOébI; IIOJI q)eHHsI XI/IMI/I‘-IZEKI/IG bubmmorexa TIOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTuyeckas pabora Ne 6. Pemenue
47 AKCIICPUMEHTAJIBHBIX 337124 110 TEME bu6moreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
43 ['eHeTH4ecKas CBSI3b MEXKIy KiIacCaMH bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
49 O00011IeHNEe U CUCTEMATH3AIMs 3SHAHUI
H H https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJIaCChl HCOPTaHUUECKHX bubmorexa TIOK
“n P https://m.edsoo.ru/00ad9ela
COCIUHEHUI
[TepBbie MOMBITKY KIaCCH(PUKAITUU
bubmuoreka [OK
51 XUMHYECKHX 3J1eMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
Ileproanueckuii 3aKOH U
prol bu6mmoreka [JOK
52 [Teprnoanueckast cuCTEMa XHMHUYECKUX
https://m.edsoo.ru/00adasS2c
anemeHToB 1. . Meneneena
bu6mmoreka [JOK
53 [Iepuonsl, Tpynnsl, MOArPYIIIBI nomoreka I

https://m.edsoo.ru/00ada52¢




Crtpoenue atomoB. COoCTaB aTOMHBIX

bubanoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 37IeKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB [leprnoanueckoii bubmmorexa [OK
https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA 10 €ro MOJ0XEHUIO B but6mmoreka [{OK
[Tepuonuueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [leproauueckoro 3akoHa s
57 pa3BuTHUA HayKu W npaktuku. /. 1. bubnuorexa [HIOK
MenpeneeB — y4€HbIN, MEIaror U https://m.edsoo.ru/00ada96e
rpaXxIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [IOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
Bu6moreka [JOK
59 Howwas xumurccKas ceash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnspHas XUMHYECKas bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOsIpHAS XUMUYECKasT bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka [OK
62 Crene okuererus https://m.edsoo.ru/00adae28
63 OKHCTUTENIBHO-BOCCTAHOBUTEIILHBIC bubnnorexa [HOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucIuTeN 1 BOCCTAHOBHUTEIH bubmorexa TIOK
https://m.edsoo.ru/00adb076
65 Kontposnbnas padota Ne4 o teme bubnmoreka [JOK




«Ctpoenue aroma. XUMUYECKas CBSA3b)»

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

bubanoreka LIOK
I 1
66 O0001IeHNE ¥ cUCTEMATH3AMS 3HAHUI hitos://m_edsoo.rw/00adb33c
bu6moreka [JOK
5 1
67 O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUHI hitos://m._edsoo. r/00ad9ch?
bu6mmoreka [JOK
I 1
68 O000111eHNEe U CUCTEMATU3ALUS 3HAHUHI httos://m.edsoo.n/f0A61c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME
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9 KUIIACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nu(ppoBbIie
Tema ypoka KouTtpoJbHbIe IIpakTuyeckue
n/n Bcero U3y4eHus1 | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
[Iepnonnueckuil 3aK0H.

1 [Iepnonnueckas cucrema ) bubnuorexa [HOK
XUMHYECKUX djieMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuoteka [IOK
2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIIATypa ) but6mmoreka [{OK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOW CBSA3U U TUITBI ) bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padora Nel no teme

5 «IloBTOpEHUE U yrinyOieHre 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMu4ecKux | bu6mmoreka [JOK
peaKuui 10 pa3InYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTU XUMUYECKON

7 I 1 bubmuoteka [{OK

eakiuu. [ToHsTHE O TOMOT'€HHBIX U
p https://m.edsoo.ru/00adbe9a
TETEPOTECHHBIX PEAKIIUIX
[ToHsiTHE 0 XMMUYECKOM PaBHOBECHU.
bu6mmoreka [JOK
8 @aKTOpBbl, BIUAIOLINE HA CKOPOCTh 1

XUMUYECKON PEAKLIUU U MTOJIOKEHUE

https://m.edsoo.r/00adc28c




XUMHNYECKOT'O paBHOBECCHUA

OKHUCIIUTEIFHO-BOCCTAHOBUTEILHEIC

bub6mnoreka LIOK

9
peakumuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHYECKON
10 nccormanu. CHILHBIE U c1a0bie bubmmorexa LHOK
A HHATHH. https://m.edsoo.ru/00adcd68
3JIIEKTPOJIUTHI
11 Honuble ypaBHEHU peaKnii bubmmorexa LHOK
yp peatt https://m.edsoo.ru/00add448
XUMHAYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN Bubmorexa IIOK
puI[ https://m.edsoo.ru/00add5d8
00 3IEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MpeaCTaBIEHU 00 bubmorexa LHOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLUAIIIN
14 IlonsTue o ruaponuse cojeit bubmorexa OK
P https://m.edsoo.ru/00add9d4
15 O06o00mIeHe U CHCTEMAaTH3aIIHs bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenue 3kcriepuMeHTaILHBIX Bubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a71a9y
Kontponbnas padota Ne2 o teme
17 «DNEKTPOIUTHYECKAS] TUCCOIIUALIUI bubmorexa LOK
p A HHaTHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B pACTBOPAX»
OO6m1as XxapakTepuCTHKA TaJOTeHOB.
18 XHUMHYECKHAE CBOMCTBA HA IIPUMEPE bubmmorexa LHOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnopooaopoa. ComnsiHasi KHCIOTa, bu6mmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJyYECHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[Ipaktuyeckas pabora Ne 2 o Teme
20 «ITomyueHnne COIAHON KUCIOTHI bubmmorexa [OK
y ) . ’ https://m.edsoo.ru/00ade348
n3y4eHHE €€ CBOMCTB)
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKUX PEaKILUM, €CIIM OJUH U3 bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO01mas xapakTepuCcTUKa dJIEMEHTOB bubnuoteka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOIU(PUKAIIUN CEPBI.
” Haxoxnaenue cepsl u e€ coeAMHEHUH bubnuoreka LIOK
B IIpupoJe. XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0po1, CTPOCHHUE, bubnmoreka [JOK
(u3nuecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTa,
. bubmuoreka [IOK
25 (bU3MIecKre U XUMUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUUECKUE PEaKLUH, JIeKAIINUE B
OCHOBE TMPOMBIIIIEHHOTO crocoba
% MIOJIy4Y€HHUsI CEPHOI KUCIIOTHI. bubnuoreka LIOK
XHUMHUUECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlIEH Ccpeibl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBO# JOIM BBIXO/A bubnuoteka [{OK
MPOAYKTA pPeaKIUU https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHKA JIEMEHTOB bubnuoreka LIOK




VA-rpynmnsl. A30T, paclipOCTpaHEHHE
B IIpUpoO/ie, GU3HUECKUE U
XUMUYECKHE CBOMCTBA

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

AMMuak, ero ¢puznyecKkue u

29 XUMHUYECKHE CBOMCTBA, MOJYUEHUE U bubmmorexa [OK
’ Y https://m.edsoo.ru/00adf004
IPUMEHEHUE
[IpakTuyeckas pabora Ne 3 o Teme
30 «ITonyyenne aMmMuaka, u3y4eHue ero buGnnorexa LIOK
. Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTB)»

31 A3OTHas KUCI0Ta, €€ pusnueckue u bubmmoreka [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U CONEN
aAMMOHHS B KaUeCTBE MUHEPATHHBIX

32 00pennii. XMMHUYECKOE buGnnorexa LIOK
yAo0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COEIMHEHNSIMH a30Ta
®ochop. Okcun dpocdopa (V) u

33 (1)00((11))0 pHa}I KI/I(f[J'I((I))Ta (b(l)lfsﬂ(qezmne u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, IMMOTyYEHUE
Hcnonb3oBanue gpocaToB B

34 KayeCcTBE MHUHEPAJbHBIX yI00pEHUH. bubmumoreka [IOK
3arpsi3HeHUE NPUPOJAHON CpPEAb https://m.edsoo.ru/00adfc20
tdocharamu
Yraepon, pacnpocTpaHeHE B

35 pu 2 e gnznlr)iecxl;e 1 XUMHUYECKHE buGnnorexa LIOK

P P Ae; https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcupsl yraepoaa, ux Guandeckue u bubnmoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

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




DKOJIOrH4€eCcKHe MpoOIeMbl,
CBsI3aHHBIE C OKcUJoM yriaepoaa (IV)

N bubmuoreka [IOK
37 YronpHas KUCJIOTa U €€ COu
https://m.edso0o.1u/00ae006¢
[Ipaktuyeckas padora Ne 4 o teme
"ITomyuyeHue yriaekucioro rasa. bubnmoreka [JOK

38
KauectBennas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHayanbHbIC MOHATHS 00
bu6mmnoreka [JOK
39 OpraHMYECKUX BEUIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX yTIiepoJa
40 Koe 4 1 eI CORIIHE Bbu6mmoreka [JOK
MHUH H €T JIMHCHUS
p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 SKCMIEPUMEHTAJIbHBIX 33J1a4 110 TEME bu6mmoreka [JOK
«Baxwneiiniie HeMeTaIbl U UX https://m.edsoo.r/00ac0bf2
COCIUHCHUSDY
Kontpoinbnas padota Ne3 no teme

N bubmuoreka [IOK
42 «Baxneiiiiie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCIUHCHUSDY
OO01mas XxapakTepuCcTUKa XUMUIECKUX
9JICMEHTOB — METAIIJIOB.

03 Merannuueckas CBSI3b U bu6mmoreka [JOK
MeETaJlJInYecKast KpUCTAITINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJIJIOB
XHMHYECKHE CBONCTBA METAJIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUECKUN Psift

HaprI}KCHI/Iﬁ MCTAJJIOB

https://m.edsoo.ru/00ael156




OO61ue criocoObl NOTyUYEHHS
meTa1oB. CruiaBel. BeruncieHus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIINI bubmorexa LOK
yp peaKiH, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJICPKUT
IpUMECH
bubanoreka LIOK
46 Ilo € 0 Koppo3 eTaJIIo
HATHE O KOPPO3HH METAILIIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
[lenounnie MeTaLs! https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka [IOK
KaJIns https://m.edsoo.ru/00ae14b2
49 [[lenouyHO3eMeNbHBIE METAILIBI — bubnmoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxneiime coenuHeHns KaabIns bubmorexa OK
A Il https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMAaTU3 AL
3HAHUU
5 JKEcTkOoCTh BOMIBI U CITOCOOBI €& bubnuoteka [{OK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI U METOMEI €€ Bubmmorexa IOK
" a a https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubanoreka LIOK
54 Anx 7|
FOMUHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U bubnuorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86




Oxcupl, TMIPOKCHIBI U COJIN JKETIe3a

bubanoreka LIOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢e6
58 O06001IeHre U cHCTeMaTU3alus
3HaHUI
[IpakTuyeckast pabora Ne 7. Pemenue
59 SKCMEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«Baxueime MeTamIbl 1 UX https://m.edsoo.ru/00ae3de8
COCIIMHCHUS
Boruricnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3
60 peareHToB /1aH B U30bITKE WIH bubnuoreka LIOK
COAEPKUT NpuUMecH. Brruncienus https://m.edsoo.ru/00ael750
MAacCOBOM J0JIA BBIXOJA IPOJYKTa
peakuuu
61 O000I1IIeHNE U CUCTEMATH3AIUS
3HAHUI
Konrtponsnas padora Ne4 o teme
62 «BaxxHeunme MeTaJlIbl U UX
COCJTMHEHUS)
BemectBa u matepuansl B bu6mmoreka [JOK
63 .
TIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arps3HEHUE bubnmoreka [JOK
OKpYKarolleH cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumMum B perieHuu bubnuorexa [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo0.ru/00ae4270
66 O000I11IeHNE U CUCTEMATH3AIMS but6mmoreka [JOK
3HaHUU https://m.edsoo.ru/00ae0d0a
67 O000111eHNE U cCUCTEMATU3ALIUSA bu6mmoreka [JOK




3HAHUU

https://m.edsoo.ru/00adb33¢c

68 O0001IEHHE U CUCTEMATU3ALIUS

3HAHUU

bub6mnoreka LIOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJIUYECKOE

OBECNEYEHUE OBPA3OBATEJILHOIO

MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenieHue
» Xumus, 9 xknacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos

C.A., AkmonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://m.edsoo.ru/7f41837¢
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