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1IMMOACHUTEJIBHAS 3AITUCKA

PabGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHHsS st
oOydaromuxcs 8-9 kimaccoB (manee — mporpaMmma 1o XUMHH) pa3padoTaHa Ha OCHOBE:

- denepanabHOrO0 rOCYIapCTBEHHOTO OOPa30BATENBLHOTO CTAHJApPTa OCHOBHOIO OOIIEro
obpazoBanus (yrBepxkaeH [Ipukazamu MunucrepcrBa npocBemenus Poccun ot 31.05.2021 Ne
287 «O6 yrBepxkAeHUH (enepallbHOTO TOCYIapCTBEHHOIO 00pa3oBaTEeNIbHOIO CTaHAapTa
OCHOBHOTO 00IIero o0pa3oBaHUs», C U3MEHEHUSIMH, BHECEHHBIMH IpHKa3zaMu MUHHUCTEpPCTBA
npocemenns Poccutickori @eneparuu ot 18 urons 2022 r. Ne 568 u ot 8 HOos0ps 2022 1. Neo
955),

- ®DepnepanbHOil 00pa3oBaTENbHON MHPOrpaMMbl  OCHOBHOIO 001Iero o0Opa3oBaHus,
yTBepKAEHHON mpukazoM Munuctepcra [IpocBemenuss Poccun ot 18.05.2023r N 370 "O06
yTBEepkKAeHUU (pesiepaibHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHU.

[IporpamMa 1O XUMHUHM Ja€T TPEACTABICHHWE O IENsAX, OOmIed crpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeielieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHE T10 pa3fieliaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOIUYECTBEHHbIS
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
Ipolecca, BO3pacTHbIX OCOOEHHOCTEH 00y4aroIuXcsi, ONpPeeiseT BO3MOKHOCTU IpeaMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIoIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSI»

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHUPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTepUAILHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMUEH
MIPEJICTaBICHUSI O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIeM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH sl caMmMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpPBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TarloM B JOPMUPOBAHUU
€CTECTBEHHO--HAYYHOH TPAMOTHOCTH O0YyYaIOIINUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJAaJ B D3KOJOTMYECKOoe OOpa3oBaHUE
o0yJaromuxcs.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOW XMMHUH.

CtpykTypa coaep:KaHHs MPOTrpamMMbl IO XUMHH c(HOpMHpOBaHA Ha OCHOBE CHUCTEMHOTO
nonxona kK e€ mzydeHuro. CopepixaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 0 MPUHIUIY IOCIEAOBATEILHOTO Pa3BUTHUS 3HAHMA Ha OCHOBE



TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCICIOBATEILHO OT OJHOTO YpPOBHSA K JPYroMmy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEU
MPAKTUYECKOTO TPUMEHEHUS U TIOTYICHHS H3y4aeMbIX BEIIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
[EHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHUIO U METO/IaM MM03HaHUs B HayKe. M3ydueHne xumun
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee W3YyYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pusuka. 7 Kiaccy.

[Tpu u3y4eHNM XUMUU TIPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XUMUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — Ba)XKHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHPOBO33PEHYCCKOTO XapakTepa, s3bIKa HayKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[O3HABATCIBHBIX YMEHUH M WX TNPUMCHCHHH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpalleHus ¢ BEIIeCTBAMHU B TTOBCETHCBHOM JKHU3HH.

Cooepoicanue  Kypca  0anHo20 _ y4ebH020 npedmema  y4umovléaem _ Cneyupuky
00paz08amenbHO20 YUpeHcoeHUsl.

B yenax ¢opmuposanus y wKonvHuxos — cucmemvl 3HAHUL, OCO3ZHAHHBIX HABLIKOS
bezonacnoco ywacmusi 8 OOPONCHOM OBUNCEHUU,  CHUINCEHUS OOPOIHCHO-MPAHCNOPMHBIX
npouculecmsauil ¢ yyacmuem oemeti, 60OCHUMAHUSL OMBEMCMEEHHOCMU 3a Oe30NACHOCMb C80ell
HCUSHU U JHCUBHU OpY2ux atooel, NOmpeOHOCmu 68 COON00EHUU NPABUTL OOPOIHCHO2O OBUNCEHUS.
cooepoicanue yuebHo2o npeomema «Xumus» OONOIHEHO  BONPOCAMU bezonacHocmu
00POAHCHO20 OBUNCEHUSL.

B yenax gpopmuposanusn gpunancosoii epamomHocmu yuaumuxcs cooepircanue yiebHo2o
npeomema «Xumusiy OONOIHEHO COOEPIHCAHUEM MeM, CNOCOOCMBYIOWUX — (DHOPMUPOBAHUIO Y
yuauwuxcs KomnemeHyuil 8 odracmu 6100xcema u hUHAHCO8.

B yenax gopmuposanus He2amueHo20 OMHOWEHUS K KOPPYNYUU, NOJLYYeHUs
NPAKMUYECKUX COYUANbHBIX HABLIKO8 U KOMMYHUKAYUOHHBIX YMEHUL, NO38ONAWUX U3becamb
KOPPYNYUOHHBIX NPAKMUK, COOepicanue yuebHo2o npeomema «Xumusy OONOIHEHO 80NPOCAMU
AHMUKOPPYNYUOHHOU HANPABNIEHHOCTU.

HEJIM U3YUYEHUSA YYEBHOI'O TIPEJMETA «XUMMUSI»

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
MpUOOPENH TaKKe LEIH, KaK:

— (hopMupoBaHUE WHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW aTanTHpPOBAThCI K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

— HANpaBJICHHOCTh OOYYCHHS HA CHCTEMaTHYeCKOe IPUOOIIEHUE OOYJaroIUXCs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTENbHONW  NIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HAHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnieueHre YCJIOBH, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYUYAIOIIUMUCS OIbITa
pa3HOOOpa3HOW JIEATEIBLHOCTH, MMO3HAHUS W CAMOIIO3HAHWS, KJTFOYECBBIX HABBIKOB (KITFOUYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS Pa3IMYHbIX BUOB JESTEIBHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM




qrclie YMEHUU OOBSCHATH M OILICHUWBATH SIBICHUS OKPYXKAIOMIETO MUPA, WUCIOJB3YS 3HAHUS H
OMbIT, TOJYYEHHbIE MPU HM3IYYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pElIeHUU TNpodiieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOUICHHUM, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U
TPYIOBOM JEATENILHOCTH B LENSIX COXPAHEHHs] CBOETO 3I0POBBS M OKPYXKAlOUIeH MpUpOIHON
Cpelbl;

— pa3BUTHE MOTUBAIMU K O0YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduis U HANPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS» B YYHEBHOM IIVIAHE

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 gaca B Hezleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



2.COAEP)XAHUE YYEBHOI'O IPEJIMETA

8 KJIACC

IlepBoHaya/IbHbIE XMMUYECKUE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BellecTBa. DuU3MYECKHE CBOMCTBAa BEIIECTB. ArperatHoe cocTtositHue BemecTB. [loHsTue o
METOJaX MO3HaHUS B XUMHH. YucThie BemecTBa U cMmecd. CrocoObl pa3felieHUus: CMEceu.
Houemy sadxcro uszyyams unancosyo 2pamomuocms? Ipuuunovl asapuiinwix cumyayuil Ha
dopozax.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE HJIeMEHTbl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocTbie u cioXHbIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckass ¢dopmysia. BajaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAas Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBas 011 XUMHUYECKOTO 3JIEMEHTA B COSIMHECHNM.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anMocBsI3bp KOJIMYECTBA, MAacChl M
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coenuHeHus, pa3oKeHUs, 3aMelIeHus, 0OMeHa)._[lonamue koppynyuu.

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMamu
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TASTHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XHUMHUUYECKHX peakiuuid (pas3loKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pa3ieNieHusi CMeceil: ¢ TMOMOIIBI0 MarHuTta, (UIbTPOBAHUE, BBIIAPUBAHHE, IUCTHUIUISAIINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aljgoTporHas MOAH(PUKAIUS
kuciopona. Ixkonoeuueckuu acnekm J{T/]{. Hopma codepoicanus yenekucio2o 2a3a 6 8blxl10nHbulx
2a3ax asmompancnopmad..

TemoBoil 3(ddexT XuMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTBo. HaxokaeHue Bomopoaa B INPUPOIE,
buznyeckne U XMMHYECKHE CBOMCTBA, MPUMEHEHHUe, crocoObl monydeHus. Kucinorel u conu.
Yuumes oyenusamo ceoe gunarcosoe nosedenue.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0js BelllecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoOE. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa W OYHCTKA




MPUPOAHBIX BOA. [Iputunsl nosasneHus KOppynyuu.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuawl. Knaccudukanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIEC, KHCIIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckue M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @u3nyeckre U XMMUYECKUE cBoOWcTBa cosieil. [lomyueHnne
couiei. Ocobennocmu 3umneti 0opocu. Anmuzononeonbvle peazeHnbl.

I'eneTnueckass CBsA3b  MEXAY KjlacCaMdM  HEOPraHMYECKMX  COeduHEHuu._ Kak
chopmuposame cemelinbiii O100AHcem.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPE/ICNICHUE COJEPKaHUs KUCIOpoaa B BO3JyXe, MOJyYeHUE, coOupaHue,
pacrno3HaBaHHE M HM3y4YEHUE CBOWMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M IMPEKpAIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HMX CBOWCTB, MOJyue€HUE, COOMpaHUEe, pACIO3HABaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccneaoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIISCTB C Pa3IMYHOM PAacCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE OOPa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalllaMH,
peaKuuii HEUTpalu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema xumudeckux odnemeHros [, .
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [leproaudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIAKOBOTO HOMEpPA, HOMEPOB I€pUOJa W TPYyHIbl dJeMEHTa. Aenenue Koppynyuu 8
uen06e4ecKol UCHOPUU.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
[Tepuonuueckoit cucreme JI. M. MenneneeBa._ Cembssi  u 2ocydapcmeo:. KAk _OHU
83AUMO0elCmBYIOM.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenue [lepuoanmueckoro 3akona u Ilepuognueckoil cuCTEMbl XUMUUECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. MOHHas cBsA3b. [lonyueHue He3aKOHHbIX




yennocmeu u onae.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporecchr
OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIUTEIM W BOCCTAHOBHUTCIIH. YCMPOUCMEO A8MOMOOUSL.
3eprana 3adne2o suoa.

Tlocnedcmeus KOppO3UOHHBIX NPOUECCO8 MEMALLA KaK 00ut u3 haxkmopos ATII.

Xumuueckuii IKCnepumMeHm:

M3YyYCeHHE OOpa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA
[IMHKA C PacTBOpPaMHU KHUCIOT W IIEJI0YeH, MPOBEJACHHUE OIBITOB, MILTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpEeHre, PEaKIUU Pa3I0KEeHHs], COSTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 HCIOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYyYHBIX TOHSITHH, TaK W TOHATHH,
SBJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHS: HAy4YHbIM (DaKkT, TUIIOTEe3a, TEOpHs, 3aKOH,
aHaIu3, CHUHTE3, KIIacCHU(UKALUS, MEPUOIUYHOCT, HaOJII0JICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE IOPOJBI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJJACC

BeurecTBo M XMMHUYeCKas peaKkuusi

[Tepmonnueckuii 3akoH. Ilepumoamueckas cucremMa XuMU4Yeckux djemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBONCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajus, KaJbLMS W HUX COCAMHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM DJIEMEHTOB B llepromnueckoit cucTeMe U CTPOCHHUEM WX aTOMOB. [ pajcoanuH u
KOpPYRUUSL.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBs3U. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEMETKH M BHUJIA XUMHUYECKOU
cBs3U. Ymo makoe cmpaxosarnue u 0Jis 4e20 OHO HeoOX00UMO.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHMX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO0 Pa3IuYHbIM MpU3HAKAM (TI0 YKUCTY U COCTaBY
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeMmIoBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHCJIEHUSI XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYAaCTHIO KaTajau3zaropa). JK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsTHE O XUMHUYeCKOM paBHOBecHH. @DaKTOPHI, BIHSAIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIHHBIC PEAKIIUM, JJICKTPOHHBIN OajaHC OKHCIHTEIBHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
PEeaKIHii ¢ UCTIOIB30BAHUEM METO/Ia JICKTPOHHOTO OayiaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIMHU. DIEKTPOIUTHl U HEANEKTPOJIuThl. KaTHoHBI,
aHWOHBI. MeXaHW3M JHMCCOIMAIMA BEIIECTB C PAa3JIMYHBIMH BHJIAMH XWMHYECKOW CBSI3H.
Crenenp muccormanui. CubHBIE W cla0ble AJIEKTPONUTHL. [locniedcmsus KOppO3UOHHBIX
npoyeccos Memania kaxk ooun uz gpaxmopos AT11.




Peakuuu noHHoro oOMeHa. YCIOBHUS MPOTEKaHUS PEaKIMil MOHHOTO OOMEHa, TOJHbBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
NpEeICTaBICHUNA 00 SJICKTPOTUTHUYECKONW mucconuanvu. KadecTBEHHBIE pEakIMd Ha HOHBI.
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJICJOBAHNE 3aBHUCHUMOCTH CKOPOCTHM XHMHYECKOM pEakUuu OT BO3JACHCTBUS pa3IMYHBIX
(akTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpOIecca AMCCOLMAIIUT
KHCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHHUS peakiyii MOHHOro obOMeHa (oOpa3zoBaHME
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, peakUUu pPas3IoKEeHUs], COCAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKLHU HAa HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CtpoeHue M (hU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aUMOJEHCTBUE C METalJlaMH, HeMETaJUlaMH,
menoyamu).  XuopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M uesoBeka. Baknenme Xiaopuabl
U UX HAXOXKJCHHUE B IPUPOJIC. Anmeuxa nep8ou meduyunckou nomowu npu JATI1.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYecKHMe M XMMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a Mojdy4deHUs cepHol Kuciotel. IIpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ CoeIMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arps3HEHHE OKpY’Kalollel cpenbl
COEMHEHUSIMU Cepbl (KHCIOTHBIE TOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
npeloTBpalleHus. Ymo u kak ModxxcHo cmpaxosams

OOmast xapakTepucTuka 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, ero (pu3ndeckue U XMMUYECKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢uznueckue M XUMHYECKHE CBoOilcTBa (oOlIMe Kak NpeAcTaBUTENs Kiacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOMIEH Cpelbl COSNIMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUGPUKAIIH
docdopa, dpuznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpAJIbHBIX yI00peHuil. Jlekapcmeennvie cpedcmea anmeyku nepeot MeoUuyUHCKOU noMouu
npu JATI1.

Koppynyusa kax npomusonpagnoe oeticmsue.

OObmast xapakrepuctuka sJaeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4ecKue cBoiictBa. Ancopouus. Kpyropopor yrieposa B mpupose.
Oxkcuppl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,




NOJy4eHUE M TPUMEHEHHE. DKOJIOTHYEeCKHe Mpo0JieMbl, CBs3aHHbIE ¢ OKcHIoM yriepoaa (IV),
TUIOTE3a TII00aIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3pQekT. YronbHas Kuciora u eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBa, MOJy4YeHHWE M mpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COECIUHEHHSIX yriepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJIMIEpPUH, YKCcycHas Kkuciora). llpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HePTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTUYECKN Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE E€IHHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0e30MacHOr0 UCMOJb30BaHUSI CTPOUTENBHBIX MAaTepUATIOB B IOBCEAHEBHOW KU3HHU. Kak
onpeodenums HA0EeHCHOCHb CIPAX08bIX KOMRAHUU
bezonacnocme Ha dopoee - ceemoompasicamenu.

Xumuueckuii IKcnepumenm:

U3y4eHHue o0paslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLIUi Ha XJIOPUA-WOHBI U HAOIIOJCHUE MPHU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NUECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3liaMu XJIOPHUIOB (TaJIOTCHHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZCOMATEpHAOB), HaONIOAEHUEe Tpouecca OOYrNMBaHUS  caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYCHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeakIMH Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBAMM a30Ta, (pocdopa M uUX coeluHEHHH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX y100peHuH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uoOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHON a30THOW KHCIOTHI C MeNbl0 (BO3MOXHO
MCIIOJIb30BaHUE BUJCOMATEPHUATIOB), U3yUYEHHE MOJENeld KpUCTANIMYECKUX PpEemETOK aiamasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOpOIMH PacTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAueCTBEHHBIX peaklMil Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3Yy4YEHHE TMPU3HAKOB MX IMPOTEKAHUs, O3HAKOMJIEHHE C MpPOJIyKIHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBbHBIX 3a/ay Mo TeMe «BakHelue
HEMETAJUIbl U UX COETMHEHUS.

MeTtajibl M MX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosio>keHus B Ilepnonnueckoil cucreme xumndeckux 3nemeHToB /. 1. Menzaeneesa u crpoeHus
atoMoB. CTpoeHne MeTaioB. MeTalanyeckas CBSI3b M METaJJIMYEcKas KpUCTaIndecKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpspKeHUH MeTamioB. Pu3nueckue W XUMHUYECKUE
cBoicTBa MeTaiuioB. OOmue crocoObl MOMyYeHHUST METaIoB. [oHSATHE O KOPpO3UHU METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX TpUMEHEHHE B ObITY U NPOMBINUIEHHOCTH. [Ipogunakmuka J[TII uepe3 npumenenue
AHMUKOPPO3UOHHBIX NOKPLIMULL U KOPPOIUOHHO-YCIMOUYUBLIX CNIABO8 8 A8IMOMOOULECTNPOCHUU.

[Ilenounbie MeTauibl: TookeHUe B [leproanueckoil cucTeMe XUMUYECKUX AJ1€MEHTOB /1.
H. MenneneeBa, CTpO€HHUE MX aTOMOB, HAaXOXACHHUE B MpHUpoae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue




MICIIOYHBIX METAJIJI0B M UX COSIUHCHHH.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: mosokeHne B Ilepuoanueckoit

cucremMe xumuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXxOXICHUE B
npupozae. OuU3nyeckue U XMMHUYECKUE CBOMCTBA MarHusd M Kajblus. BakHeilume coenuHeHus
Kaiblus (OKCUI, THIPOKCH, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.
Amomunuii: nonoxkenne B Ilepuonnueckodt cucreme xuMmuueckux oanementoB [, U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyueckne U XMMHUUYECKUE CBOMCTBA
amroMuHMs. AMQOTEpHBIE CBOMCTBA OKCHJA W THAPOKCUIA aTfOMUHUS. Memaniuueckue
00POIHCHBIE 3HAKUL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHtoB J[. U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckne U XMMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U comu xenesa (II) u xenmeza (III), ux cocras, cBOWCTBa H
MoJIy4eHHe. B3samounuyecmeso.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3Y4YEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KalbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMaTEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKele3a B
Kuciopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aIIOMUHUS, IIMHKA, xene3a (I1) u xenesa
(IIT), menu (II), HAOMrOIEHHE W ONMKMCAHKME MPOLIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATpPHS,
KU ¥ KaJIbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHeWIme MeTalljibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BewectBa u MaTepuasnbl B IOBCEJHEBHOM >KU3HM 4YeoBeKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beulects, aanee — [IJIK). Ponp xuMum B pemieHun 3KoJorudeckux mnpodnem. JKuszue dana ma
0006pule dena.

Pucku nomepu denee u umyuecmea, kax 3auumumscsi.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEPUAIIbI).

Mesicnpeomemmuuie cea3u

Peanuzanust MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Ki1acce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSTHs: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaJINW3,  CHUHTE3,  KiacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHHUE, MOJIEIb, IBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

®dusnka: Marepus, aToMm, DOJEKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JTUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHUE BEILIECTBa, Tras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€MHUIIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, 3KocHcTeMa, MUHEpAIbHBIE yI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.




3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU M HOpPMaMM IOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE ONbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEpHONW MH(OpMaLMEl 0 MEepefoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYIKH CBOMX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUIN MOCTYIIKOB;
0CO3HAHUE OCHOBHLIX NPas, c60000 U 00A3AHHOCMEN 2PANHCOAHUHA, COYUATLHBIX HOPM U NPABUT
MEAHCTUYHOCIHBIX OMHOWEHUN 8 NOJIUKYTIbIMYPHOM U MHO2OKOHDECCUOHaIbHOM 0buecmse;
npeocmasienue 0 _cnocobax npomuooelcmsus Koppynyuy, O0co3Hanue KOPPYNyuu Kax
He2amueHo20 A6NEHUsL;
oenadenue Ha4anbHbIMU HABbIKAMU Ad0ANMAYUY 8 MUpe QUHAHCOBbIX OMHOULEHUL;
0CO3HaHUe _ceOs KAk _4leHa _ceMbu, obwecmea _u__20cyoapcmed, OCO3HAHUE _JUYHOU
0MEemcmeeHHOCU 3a C80U NOCMYNKU |
NOHUMAHUE 3HAYEHUs Npasui _0e30nacHOCmU _O0OPOICHO20 OBUICEHUS, 08]A0CHUE YMEHUAMU
pPaznuyams _00pPOACHbIE 3HAKU U _C1e008amb Npasuilam 0e30nacH020 00POHCHO20 OBUINCEHUS,
UCNONb308AHUE NOTYYEHHBIX 3HAHUU 8 ICUSHU.

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, O poiu
XMW B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUH IO XHMMH,
HeoOXoauMble U1l OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYpHhI, B TOM YHCIIE HABBIKOB CAMOCTOSATENBbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOd, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpEeC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUeHUS B TAIbHEHIIIEM;




4) opMUpPOBaHNS KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBHI W HEMPHUAITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOICHUS
npaBwJl 0€30MaCHOCTH TPH OOpAlEeHHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHOUN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPyAy H pe3yibTaTaM TPYIOBOM JEATEIHHOCTH, B TOM 4YHCIE Ha OCHOBE IPHUMEHEHUS
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAHHBIA BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30POBOro0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpPHU H3YyYECHUH XUMHH, IS PElIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIIJICHHS, YMEHHUS PYKOBOJCTBOBATLCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAyYHbIe MOHATHS (3aKOH, TEOpHs, MPUHLMII, TUNOTe3a, (akT, cucrema,
MPOLIECC, KCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPEICTaBIEHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHUBEpCalbHbIE ydeOHble NEHCTBUs (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh MPUEMBI JIOTHYECKOIO MBIIUIEHUS IIPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUSA U KPUTEPUM Ul KJAcCU(PUKALUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIIECICTBEHHBIE CBA3H
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHTh B Mpoliecce MO3HAHUS MOHATUS (MpeAMETHbIE U MEeTanpeaMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBbIBATH MIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOH peakUMu — NpU pelIeHUH Yy4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM OSTHUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYUS B U3yYaEMBIX NIPOLECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCcKue AeiCTBHA:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa IO3HAHUSA, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M IPOBEICHHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PA3TMUHBIX BUI0B
1 GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs IUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE MOCOOMsA, pecypchl VHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI IPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBITOJIHEHUS Y4E€OHBIX U IMO3HABATEIbHBIX 3a/1a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpenCTaBICHUS
uH(pOpMallMM U WIUTIOCTPUPOBATH pEIIaeMble 3a/ladydl HECJIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYeOHON W HCCIeI0BaTENbCKOU
NEeSITeTbHOCTH HH(OPMAIIHMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
HA COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHUKAaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

yMEHHsI 3aJaBaTh BOINPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHUU) MO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
MPeJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 PpPe3yJbTaToOB BBIOJHEHUS XHMHUYECKOTIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpPoOjeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIMSI COBMECTHBIX JEHCTBHM, Onpe/iesieHre KpUTEpUEB M0 OIL[EHKEe KadecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BBIOMPAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpUTM JIEHCTBHHA NpuU
BBHIITOJIHEHUH 33JIaHUH C yYETOM TMOJydeHWs] HOBBIX 3HAHWH 00 HM3y4aeMBIX OOBEKTaxX —
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3ysbTara 3asBJICHHOM LienH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEAMETHBIE PE3VYJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJAEp)KaHUS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yyarolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUHM, cnenuduyeckue A
npeaMeTHOW oOnactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonny o0yuenuss B 8 kiacce mpeaMeTHble Ppe3yabTaThl J0KHbI OTPaKATh



¢(pOpMHPOBAHHOCTH y 00Y4YAIOIIMXCSI YMEHHUI:

® PaCKpBIBATh CMBICJI OCHOBHBIX XMUMUYECKHUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHUI DIIEMEHT,
IIPOCTOE BELIECTBO, CJI0)KHOE BEILIECTBO, CMECh (OJHOPO/IHAS M HEOAHOPO/HAs), BaJICHTHOCTbD,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYyJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIApHas
Macca, MaccoBas J0JII XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHMH, MOJSIPHBIH OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTb, CTEIEHb OKUCIICHHS, XMUMHYECKas
peakiys, KiacCU(pUKAIMs pPEeaKUUi: peakiud COCJUHEHUS, PEaKIMH Pa3JIOKCHHS, PeaKIuu
3aMEIIEHUs, peakluuu OOMEHa, 3K30- U SHAOTEPMHUYECKHE peaklUH, TeIuIoBOH 3¢¢exT
peaknuu, SApO aToMa, S3JCKTPOHHBIM CJIOW aroma, aTOMHas OpOUTalb, PaJAUYC aToMa,
XUMHMYECKasl CBA3b, MOJIIPHAs M HENOJIApHAs KOBAJICHTHAs CBsSI3b, MOHHAS CBS3b, HOH, KaTHUOH,
aHWOH, PacTBOP, MaccoBasl 10Jis BeLleCTBa (IIPOLIEHTHAs KOHIIEHTpAal|sl) B pacCTBOPE;

® MJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX INOHSTHM W IPUMEHATH ITH IOHATHS
IIPY OIIMCAHMM BEILECTB U UX IPEBPAICHUN;

® ICTIOJIF30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHHS (OpPMyJ BEUIECTB U YpaBHEHUI
XUMHYECKUX PEAKIIUI;

® ONpe/IEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX, CTEIICHb OKUCIIEHUS
3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAUIEKHOCTh BEIIECTB K ONpPEAeIEHHOMY Kiaccy
coeauHEeHU 10 QopMmynam, BHJ XUMHYECKOW CBsA3M (KOBAaJCHTHAss ¥ HWOHHAs) B
HEOPraHUYECKUX COCIUHECHMUSIX;

epackpeiBaTh cMbica [lepuoamueckoro 3akona JI. WM. MenngeneeBa: JI€MOHCTPUPOBAThH
[IOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IOJIOKEHHUS
B [lepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHs MAacCChl BEILECTB, NOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOIaJipo;

® ONMCHIBATh M XapakTepu3oBaTb TabunuHyro (opmy Ilepuonmyeckoil cucTremMbl XMMHUYECKHX
9JIEMEHTOB: pa3iMyaTh MOHATHS «TJlaBHas noAarpymnna (A-rpymnma)» v «moOouHas mojarpymnmna
(b-rpymnmna)», Manble u OoJbLIME MEPUOMABI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE MMEIOTCS B
tabmune «[lepuoauueckas cuctema xumMuueckux >emMenToB /. . MenneneeBa» ¢ YuCIoBbIMU
XapaKTepUCTHUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijpa, oOuiee
YHCII0 3JIEKTPOHOB U pacrpeieleHNue X M0 3JIEKTPOHHBIM CJI05IM);

e Ky1accU(UIMPOBATH XUMHUUECKHUE IEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE PEAKINU
(Mo 4MCITy ¥ COCTaBY YYacTBYIOIUX B PEAKLIUU BELIECTB, MO TEIIIOBOMY 3D (EKTy);

® XapaKTepu3oBaTh (ONMUCHIBAaTh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX KIIACCOB,
MOATBEP)K/asi ONHMCAHWE NpUMEpaMU  MOJEKYJISPHBIX YpaBHEHHH  COOTBETCTBYIOLIMX
XUMHYECKHUX PEAKIIN;

® [[POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pAa3JIMUHbIX YCIOBUSIX;

® BHIYKCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAacChl BEILIECTB, MACCOBYIO JIOJIO
XUMUYECKOT0 3JIeMEHTa 1Mo (opMysie COEAMHEHMs, MAaCCOBYIO JOJIO BEIIECTBa B PAacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkIuy;

® IPUMEHATH OCHOBHBIE ONIE€PALIMK MBICIUTEIBHON AESITEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000IIeHne, CHCTEMaTU3aluIo, KIAaCCU(UMKALMIO, BBIIBIEHHE MNPUYMHHO--CIIEICTBEHHBIX
CBSI3€M — JUIS M3YYEHHs CBOMCTB BEUIECTB U XMMHUYECKHUX pEaKUWd, eCTeCTBEHHO-Hay4yHBbIE
METO/BI MO3HAHHUS — HaOIIOJIeHUEe, U3MEPEHHE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U
MBICJIEHHBIH);

® CJIe/IOBATh NPAaBUJIAM MOJb30BaHMs XMMUYECKON TIOCYI0U U 1abopaTopHBIM 000pyI0OBaHUEM, a
TaKXkKe TNpaBWIaM OOpalleHusi ¢ BEIeCTBAMM B COOTBETCTBHM C WHCTPYKIMAMHU T10
BBITIOJTHEHUIO  J1a0OpAaTOPHBIX XMMHMYECKHUX OIBITOB IO TOJYYEHHUI0 U COOMPAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOJa M  KHUCIOPOAA), HPUTOTOBIECHHIO PACTBOPOB C
ONpeAeIEHHON MaccOBOM JOJIe pPAacTBOPEHHOIO BENIECTBA, IJIAHUPOBATH M MPOBOJUTH



XUMHUYECKHE DKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYECH U KUCIOT C IMOMOIIBLIO
WHJIUKATOPOB (JIakmyc, heHoadTaaenH, METHIIOPAHX U IPYTHE).
® hopmuposams _yMeHue NpoSHO3UPOSAMb CE0E NOBCOCHUE KAK VYACMHUKA _OO0PONCHO20
O0BUICEHUS, PACUUUPAML 00WUTL KPY2030p NO npobieme 6e30nacho20 noeeoerus Ha YIuuax u
dopoz2ax; (hopmuposamv _meopemudecKue YMeHus neuexo008 U _600umenetl npocmenuux
MPAHCROPMHBIX CPEOCHIE.
® NPUMEHAMb _NOJIYYEHHbIe 3HAHUS NPU_NIAHUPOBAHUL CeMeluH020 0roxcema; 6 obaacmu
OKOHOMUYECKUX OMHOULCHULL 8 ceMbe U obuecmse.
® IPUMEHAMb _NOJIYYEHHbIE 3HAHUSA 6 (DOPMUPOSAHUU AHMUKOPDYIYUUOHHO20 MUPOBO33DEHUS,
NO360JAI0UE20 OCO3HAHHO OMKA3AMbCsL OM NPAKMUKU KOPPYIYUOHHO20 NOBEOCHUSL.

K xonHmy oOyuyenuss B 9 kiiacce mnpeaMeTHble Pe3yJbTAThbl [J0/LKHBI OTPAaXKaTh
c¢(popMUPOBAHHOCTH y 00Y4YAIOIIMXCH YMEHUIA:
. pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX IOHATHI: XUMHUYECKHUU 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTWOH, aHHOH, MPOCTOE BEILIECTBO, CI0KHOE BEUIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaKlMs, XUMHYECKas CBS3b,
TEII0BOM 3P PEeKT peakiiu, MOJb, MOJISIPHBIH 00BEM, PacTBOP, IMEKTPOIHUTHI, HEIJICKTPOIUTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALMS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecue, oOpaTHMMble M HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAaHOBJIEHHUE, aJJIOTPOIUS,
aM(pOTEepHOCTb, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaTnYecKas
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MpeneabHO
nonyctumas koHueHntpauus [1/1K Bemectsa;
o WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX IOHATUH WU TNPUMEHATh ITH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;
. UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJUKY JMJI COCTaBi€HHUS (HOpPMYN BEUIECTB U
YPaBHEHUN XUMMUYECKUX PEAKIUM;
o OTIpEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XMMUYECKUX AJIEMEHTOB B COETMHEHUSAX
Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTb BELIECTB K ONPEAENEHHOMY KJacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyie, XapakTep cpelibl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUH, TUI KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA,
. packpsiBaTh cMmbici [lepuoandeckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBAThH €r0
MOHMMAaHUE: OMHCHIBATH M XapaKTepu3oBaTh TaOnmuuHyro (opmy I[lepuogmdeckoi crcTeMbl
XUMHUYECKHMX 3JIEMEHTOB: pa3inyarh MOHATUS «TJIaBHasg HoArpymnna (A-rpynmna)» u «noOouyHas
noarpynna (b-rpymmna)», manbsie U OONbIINE TEPUOMABI, COOTHOCUTH O00O3HAYEHUS, KOTOPHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj s/pa, oOliee YHUCiIo JIEKTPOHOB M paclpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B Mpenesax MajiblX MEPUOJOB UM TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
. KJacCcu(UIUPOBaTh XMMHYECKHE 3JIEMEHTHI, HEOpPraHWYeCKHe BEIIEeCTBA, XMMUYECKHE
peaknuu (1Mo YKCIy M COCTaBy y4acTBYIOIIMX B PEAaKLMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
U3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);
. XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U crHeuu(pUUYecKue XUMHUYECKHEe CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIN;
o COCTaBJIATh YPAaBHEHUS AJIEKTPOJIMTUYECKOW IUCCOLMALNU KHUCIIOT, LIENOYEH U COJIEH,
MOJIHBIE M COKpAIICHHbIE YypaBHEHUS pEaKIUii HMOHHOTO OOMEHa, ypaBHEHHUS peakiui,



MOJATBEPXKIAIONIUX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXKAY BEIIECTBAMH PAa3JIMYHBIX
KJIACCOB;

° pacKphIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ITUX PEaKIUii;

° MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMIHBIX YCIOBUSX;

° BBIYHC/ISATH OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MacChl BEIICCTB, MAacCOBYIO
JIOJTI0 XMMHUYECKOT0 AJIEMEHTa 110 (pOopMyIie COSTMHEHHUS, MACCOBYIO JIOJIIO BEIISCTBA B PaCTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

° coOMroaTh MpaBWIa  IOJb30BAaHUS  XHMHYECKOW TOCYAOM M J1aOOPaTOPHBIM
000py/I0BaHUEM, a TaKXKe IIPaBHJIa OOpaIlleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMHU
M0 BBIMIOJIHEHUIO J1a0OpaTOPHBIX XHMHUYECKHX OMNBITOB IO TMOJYYCHHUIO H COOMpaHUIO
ra3000pa3HbIX BEIECTB (aMMHAaKa M YIJIEKHCIOr0 ra3a);

° MIPOBOANTH PEAKIIMU, MOJITBEPKIAIONINE KAYECTBEHHBIH COCTAaB PA3UYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM IYyTEM XJIOPHUA-, OpOMHI-, HOAUA-, KapOoHat-, docdar-, cuiIuKar-,
cyibdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHS W  HMOHBl HM3YYCHHBIX  METAJLIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHUMUYECKUX BEIIECTB;

. MPUMEHITh OCHOBHBIC OIICPALIMM MBICIUTEIBLHOM JESITECIbHOCTH — aHadUu3 M CHHTE3,
CpaBHEHHE, 0000IICHUE, CHCTEMATH3AIUIO, BBISIBIICHUE TPHYUHHO-CICICTBEHHBIX CBS3CH — IS
W3YYCHHUS CBOMCTB BEIISCTB M XUMHUYCCKUX PEAKIINI, €CTECTBEHHO-HAYYHBIC METOJIbI ITO3HAHUS
— HaOJII0ICHUE, U3MEPEHUE, MOICITUPOBAHNE, SKCIICPUMEHT (PEaIbHBIN M MBICIICHHBIH ).

° dopmuposams _ ymeHue npocHO3UpOsaAmb _ C80€  NOBCOCHUE KAK _ VYACMHUKA

00POIHCHO20 OBUNCEHUA, PACUUPAIMb 00Ul KDY2030D N0 npobiieme 6e30nacio2o noeeoeHus Ha

VAUYAX U 00po2ax; (hopMuposams meopemudeckue YMEHUs Neuexo006 U eooumenel

NPOCMeUUUX MPAHCROPIMHbBLX CDEOC.

o NPpUMEHANIb NOJYYEHHbIE 3HAHUA Npu niaarnuposaruu cemennozo 6)‘0691‘6‘671’161,‘ 6
001acmu YKOHOMUYECKUX OMHOUICHULL 8 CeMbe U 06114601’)16@.
° NPpUMEHANb noy4€eHHble SHAHUA 6 d)OpMuDOGClHMM AHMUKOPPYNYUOHHO20

MUDOBO33DEHUSA, NO3680JAIOUE20 OCO3HAHHO OMKA3AMbCA  OM  NPAKMUKU KOPDYAUUOHHO20
NnoeeoeHusl.




4. TEMATHYECKOE IINTAHUPOBAHMUE

8 KNIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U K I (uu¢posBbie) JdonmostHUTEIBbHAS
n/n TeM MPOrpaMMbl Bcero 061-ITp0.JII>HLIe pﬁalcanecKne oOpa3oBaTe/ibHbIE uHopmanus
padoThI padoThI pecypebi
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
bubmuorexa [JOK
. Llouemy sasicno uzyuamo
https://m.edsoo.ru/7f
XuMusi — BaxkHast 00J1aCTh 41837¢C Qurnancosyio
€CTECTBO3HAHUS U 5. - 2Pamomuocmy?
1.1 N 5 29 Poccuiickasa .
MPAKTUYECKOU NeSATEIbHOCTH Ilpuyunvl asapuninvlx
3JIEKTPOHHAs -
YeJIoBeKa cumyayuti Ha 00po2ax.
HIKoJIa -
https://resh.edu.ru/
bu6nuoreka [IOK
https://m.edsoo.ru/7f
BemectBa 1 xumMnueckue al837c Llonamue xoppynyuu
1.2 m 16 1 5 Poccuiickast PPV,
peakuumn
AJIEKTPOHHAs
IKoJja -
https://resh.edu.ru/
Hroro no pazgeny 21
Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BEILeCTB
IKoN02UeCKUl acnekm
but6mmoreka [IOK T1. Hooma
https://m.edsoo.ru/7f HIA Hopita
cooeparcanus
Boznyx. Kucnopona. [lonsitue al1837c VeNeKUca020 2a3a 8
2.1 yX. PO 6 2,5 Poccutickasa
00 okcumax BbLIXTIONHBLX 2A3AX
AJICKTPOHHAS
asMmompancnopma..
HIKOJIA -
https://resh.edu.ru/
2.2 Bonopon. Ilonsitue o 8 1 3,9 bubmmoreka [IOK Yuumcs oyenusams ceoe



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

2.3

2.4

KHCJIOTaX U COJIAX

Bopa. PactBopsl. [lonsitue 06
OCHOBAHHUAX

OCHOBHBIE KJacChl
HEOPraHWYECKUX COCTMHEHUIN

Hroro no pazneny

12

31

2,1

3,9

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

duHarncosoe nogedenue.

41837c
Poccuiickas
AJIEKTPOHHAS
IIKOJIa -
https://resh.edu.ru/

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41837c
Poccuiickas
3JICKTPOHHASI
IIKOJIa -

https://resh.edu.ru/

bubnnoreka IIOK
https://m.edsoo.ru/7f

HDM'{Z/IHbl NOABIEHUA
KO nuuu.

Ocobennocmu 3umueu
00pozu.

41837c
Poccuiickas
AJICEKTPOHHAS

IIKoJa -
https://resh.edu.ru/

Anmueononeounvie
peazeHmbi.

Kak chopmuposame
cemetinblil broocem.

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumudeckux d1eMenToB /I. M. MennesneeBa. CTpoeHue aTOMOB.

Xumuuyeckas cBsi3zb. OKHCJIANTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIUH

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /J[. .
Menaene-eBa. CtpoeHne
aroMma

XUMHUYECKASA CBI3b.
OKHUCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

2,1

2,1

but6mmoreka [IOK
https://m.edsoo.ru/7f
41837c
Poccuiickas
JJIEKTPOHHAA

IIKoOJ1a -
https://resh.edu.ru/

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

Hesnenue koppynyuu 8
4e08e4ecKou UCMOpUlUL.

Cembsi u 2ocyoapcmeo:
KaK OHU
83aUMOOEUCMBYION.

Hoayuenue He3aKOHHBIX
yennocmeu u bnae.

41837c

Yempovicmeo



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

Hroro no pasaceiny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

16

68

24,5

Poccuiickas
3JICKTPOHHAs
IIKOJa -
https://resh.edu.ru/

asmomobuns. 3epkana
3a0He20 8Uoaq.
Iocneocmeus
KOPPO3UOHHBLX

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41837c
Poccuiickas
3JICKTPOHHAs
IIIKOJIa -
https://resh.edu.ru/

npoueccos Memaiia Kak
ooun uz chaxmopos JTI1.



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

9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB (undposbie) JdomosHuTeabHas
n/n U TeM MPOrpamMMmbl Bcero Konrpoabnbie | IIpakraieckue odpa3oBaTe/bHbIE uHpopManus
padoThI padoThI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
bu6mmoreka [IOK
https://m.edsoo.ru/7f
HOBTOPGHI/IG U yriryolieHue 41a636u Todocd i u
1.1 3HAaHUH OCHOBHBIX Pa3/ciiOB 6 1 1,2 Poccuiickas LpuICadine i
Kypca 8 kiacca AJIEKTPOHHAS KOPPVIUA.
IIKOJIa -
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636 Ymo makoe
19 OcHoBHbBIC 3aKOHOMePHOCTI/I 4 1.2 Pocemiickas cmpaxosanue u 0Jisl 4e2o
XUMHUYECKHUX PEaKIHi OHO Heobx00uMo.
AJICKTPOHHAS
IIKOJIA -
https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f  I[Hocreocmeus
ONEeKTPOIUTHYECKAS 41a636 KOPPO3UOHHbIX
1.3 nucconuanus. XUMHYECKUE 8 1 2,8 Poccuiickast npoyeccos Memaiia KaK
peakuuu B pacTBOpax DJIEKTPOHHAasI 00un uz ghakmopos JATI1.
IIKOJIa -
https://resh.edu.ru/
Hroro no paszneny 18
Pasznen 2. HemeTa/sIbI M HX cOeIMHEHHUS
OO01mas xapakTepucTHKa bu6nmoreka [JOK Anmeuxa nepsoi
2.1 XAMUYECKHX JIEMEHTOB 4 21 https://m.edsoo.ru/7f = meduuuncrou nomowu

VIIA-rpynnsl. I'agorenst

412636

npu JATII.



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

OO61as xapakTepucTHKa
XUMHUYECKUX HJIEMEHTOB

Poccuiickas
AJICKTPOHHAS
IIKOJA -
https://resh.edu.ru/

bubmunoreka [JOK
https://m.edsoo.ru/7f
41a636

Ymo u KkaKx MoicHo

2.2 .. 6 2 Poccuiickas cmpaxosamsv
VIA-rpynnel. Cepa u eé
AJICKTPOHHASI
COEIMHEHUS
mIKoJa -
https://resh.edu.ru/
Jlexapcmeennuvie
bubmuoreka [JOK P
] cpedcmea anmeuKku
https://m.edsoo.ru/7f N .
OO01mmas xapakTepuCcTHKa 412636 nepeol MeOUYUHCKOU
XUMHUYECKUX DJIEMEHTOB N nomowu npu ATII.
2.3 VA-rpymisl. A3ot, pocdo 8 2.8 Poccutickas Koppynyus kax
L ’ P DJIEKTPOHHAS PRV
U UX COEIUHEHUS NPOMUBONDABHOE
IKoJIa - oelicmeue
https://resh.edu.ru/ —————
bubmuoreka [JOK Kax onpedenumo
https://m.edsoo.ru/7f = nadesicnocmo
OO01mas xapakTepucThKa .
412636 CMPAxX08bIX KOMNAHUU
XUMHAYECKHUX DJIEMEHTOB -
2.4 8 3,5 Poccuiickas besonacrocmo Ha
IVA-rpynnel. Yraepon u
o AJIEKTPOHHAs dopoee -
KPEMHUH ¥ UX COCAMHCHHUS
IKoJIa - ceemoompaxcamein.
https://resh.edu.ru/
Hroro 1o pasneny 26
Pa3zgen 3. MeTaJsIbl M BX COETUHEHUS
bu6mmorexa [JOK lpogunaxmuxa J{TI1
https://m.edsoo.ru/7f | uepesz npumenenue
3.1 OO0mre cBoiicTBa METAIIOB 4 1,4 412636 AHIMUKODPDO3UOHHBIX
Poccuiickas NOKpbIMULL U
AJICKTPOHHAS KODDO3UOHHO-
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mIKoJa -

VCIOUYUBLIX CNIABOE 8

https://resh.edu.ru/  asmomoburecmpoenuu.
bubmuorexa [JOK
https://m.edsoo.ru/7f
412636 Bzamounuuecmso.
392 Baxknelnue MeTamibl U UX 17 6.7 Poccuiickas Memannuyeckue

' COCJIMHECHHUS ' AJIEKTPOHHAS 00pOoJICHbIE 3HAKU.
IIKOJIA -
https://resh.edu.ru/

Htoro no pazneny 21

Pa3znen 4. Xumus u okpyxamomas cpeaa
bubmuoreka [JOK
https://m.edsoo.ru/7f = JKusus oana na 0obpwie

BemecTBa u maTepuaisl B 413636 dena.
4.1 3 0,9 Poccuiickas Pucku nomepu oenez u
JKU3HHU YEI0BEKA

AIIEKTPOHHAS UMyuecmea, Kax
IIKOJIA - 3AUUMUMbCSL.
https://resh.edu.ru/

Hroro mo pazueny 3

OBIIEE KOJIMYECTBO HACOB 68 24 6

I10 ITPOTPAMME
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