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IHosicHuTeAbHASA 3aNIMCKA

Pabouas mporpamma mo y4eOHOMY TMpenMeTy «XUMUsS» COCTaBlIeHA ¢ Y4ETOM OCOOBIX
00pa3oBaTeNbHbIX MOTPEOHOCTEH ClIabOoCTBIIAIINX O0YUYAIOLUXCS C 3a/IePKKON MICUXUUECKOTO
pa3BUTHS, OTy4aommx odpazoBanue Ha ocHoBe AOOIT O0O.

PaGouas mporpamMma nmo xumMuu pa3zpaboTaHa Ha OCHOBE IMOJIOKEHHMH U TpeOOBaHUM K
pe3yJbTaTaM OCBOCHHMS OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEACTABICHHBIX B
®denepalibHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHapTe OCHOBHOTO 00IIEro 00pa3oBaHus,
B cooTBeTcTBUU ¢ KoHIemnuei npenoaaBanus yueOHOTo npeaMera « XuMUs» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit denepanuu, pealn3yrolMX OCHOBHBIE 00I1€00pa3oBaTeIbHbIE
nporpammbl (2019 1.), a Takke ¢ yuétom denepanbHOl paboyeil mporpaMmbl BOCIIUTAHUS U
MO/JIC)KUT HEMOCPEICTBEHHOMY NPHMEHEHHUIO TpH peanusanuu o0s3atenbHoi yactu AOOII
00O s obOyyaromuxcs ¢ HapyeHusMu ciayxa (B. 2.2.1).

[IporpaMmma mo xuMHuM Ja€T MpEACTaBIECHUE O IENAX, OO0meld cTpareruu OOy4eHHUs,
BOCIIUTAaHUSI M Pa3BUTHA OOYYalOIIUXCS CPEACTBAMH y4eOHOTO NpEAMeTa, yCTaHABIUBACT
o0s3aTenpHOE TPEIMETHOE COZepKaHUe, MPeyCcMaTpUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpHUpOBaHME 10 pa3/esiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONPEAEsSeT KOIMUECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO ITOCIIeIOBATEIbHOCTD U3yUeHUs
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroIMXCcs, ONpeesieT BO3SMOKHOCTH MPEAMETa 7S pealin3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOOBaHMI K pe3ylbTaTaM OOy4eHHs XUMHUU Ha
YpOBHE 1ieJIell U3Y4YEHHUs MPEIMETa U OCHOBHBIX BUJOB Yy4eOHO-II03HABATEIbHON JESITEIbHOCTH
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepIKAHUSI.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEILIECTB B IPUPOJIE, O MYTIX
pelieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS  4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOM, MUIEBOM U HKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3ydyeHne Xxummuu:

-CIIOCOOCTBYET peanu3alii BO3MOKHOCTEH AJ1 caMOpa3BUTHS U POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

-BHOCHUT BKJIaJ] B (POPMHpOBaHNE MBIIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

-3HAaKOMHUT €O CHenu(UKON HAy4YHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAy4YHON ITPaMOTHOCTH 00Y4aroIIuXCs;

-croco0CTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--HAYYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBiieHHs B OOy4YE€HHH XUMHUHU OOecredyMBaroTCs CHelUUKON colep:kaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 06a30BOi
HayKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKON XUMHH.

CrtpykTypa coiepxaHusl NMPOrpaMMbl MO XMMHH c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepaHUe CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHI O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKOMN TUCCOIIMALIMYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
GbyHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BOZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TTOTYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
MPOUCXOAUT C IPUBJICUCHUEM 3HAHHUM U3 paHee U3yUEHHBIX YUeOHBIX MpeaMeToB: « OKpyKaroumi
mup», «bruonorud. 5—7 knacce» n «duznka. 7 Kjaacey.

[Tpu u3yueHNN XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYCCKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3agada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[O3HABATEIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Yy4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHEe O0O0y4aroImuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrcIie yMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YyUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOM JEATENbHOCTH;

— ¢opMHUpOBaHKE y 00YUYAIOMINUXCS TYMAaHUCTUUECKUX OTHOIIEHU, TOHUMAaHUS [IECHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU DKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpensbl;

— pa3BUTHE MOTHUBAITUHU K 00YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1ee 4nCiIO 4acoB, OTBEAECHHBIX ISl M3YUYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezen), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

Caa3b ¢ padoueii MpOorpaMMoi BOCIMTAHUS IIKOJIbI
Peanu3zarust BocnuTaTeIbHOTO MOTEHIIMANIA YPOKOB XMMUU MPEANOJaraeT cleayoliee:



- YCTaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUH MEXKIY IMEAarorHuyecKuM PaOOTHUKOM H
00y4JarIUMUCS, CIIOCOOCTBYIOMIMX MO3UTHBHOMY BOCIPHUATHIO O0yYaIONTUMUCS TPEOOBaHUN U
npoch0 Menarorn4eckoro pabOTHHKA, MPUBJICYCHUI0O UX BHUMAHHUS K OOCYXKIaeMOH Ha ypoKe
uH(pOpMAIINU, AKTUBU3AIIMY TT03HABATEIILHOU JIEATEIILHOCTH;

- moOyXJeHHe 00YYaroIIUXCsl COONI0IaTh HAa YPOKE OOIICTTPHHSATBIC HOPMBI ITOBE/ICHUS,
npaBwiia OOIIEHUS CO CTapmuMu (MeAarorndecKuMu  pabOTHUKAMH) U CBEPCTHUKAMU
(oOy4arouMMucs ), MPUHIUIBI y4eOHOW JUCIUTUIMHBI U CaMOOPTaHHU3AIINY;

- IPUBJICUCHUE BHUMAHUS O0YUAIONINXCs K IEGHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YPOKax
SIBIICHHI, OpraHu3aIus UX paboThl ¢ TOJTyYaeMOi Ha YPOKE COLMAIBHO 3HAYMMOM HH(popMaIiei
— WHUILUUPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHHS OOYYAIOIIUMUCS CBOErO0 MHEHUsS IO €¢
MIOBOJ1Y, BEIPAOOTKU CBOETO K HEH OTHOIIICHMUS,

- WCIOJL30BaHME BOCIUTATEILHBIX BO3MOXKHOCTEH COJICpX)aHUS y4eOHOro mpeaMera
4yepe3 JCMOHCTPAIMI0 O0YYaroIIUMCsl TIPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO IMOBEICHHS,
MIPOSIBIICHUST YEJIOBEKOIIOOMS U 10OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHUS, 3814 JJIs1 PEIICHUSs, TPOOJIEMHBIX CUTYAIU [Tt 00CYKICHUS B KJIacce,

- TpUMEHEHHWE Ha YPOKE WHTEPAKTUBHBIX (opM paboTel C OO0ydYarOUUMHUCS:
UHTCIUICKTYaJIbHBIX HIP, CTUMYJIHMPYIOIIUX IT03HABATCIbHYI0 MOTHBALUIO OO0YYarOIIUXCS;
JTUIAKTHYECKOTO TeaTpa, TIe MOJyYeHHBIC Ha YPOKE 3HAHHS OOBITPBIBAIOTCS B TEATPATBHBIX
MIOCTAHOBKAX; JIUCKYCCHUH, KOTOpBIC JalOT OOYYarOIIMMCS BO3MOXKHOCTH IMPHOOPECTH OIIBIT
BEJICHHUSI KOHCTPYKTHBHOTO JUAJIOTa; TPYMIIOBON pabOThl WK pabOThI B Mapax, KOTOPHIC ydaT
KOMaHTHOW paboTe U B3aUMOJICHCTBHIO C IPYTHMU JICThMU;

- BKJIFOYCHHE B YPOK UTPOBBIX MPOIEIYP, KOTOPHIC TTIOMOTAIOT MOAICPKATh MOTHBAIIHIO
00yJaroImuxcs K MOJIy4CHUIO 3HAHUN, HAJTAXKUBAHHUIO TIO3UTHBHBIX MEKITMYHOCTHBIX OTHOIICHUH
B KJIacce, MOMOTAI0T YCTAaHOBIICHHUIO JOOPOKEIAaTeIbHOM aTMOC(Ephl BO BpeMs YPOKa;

- opraHmzaiys medcTBa MOTHUBHPOBAHHBIX U JPYJIMPOBAHHBIX OOYYAIOMIMXCS HAll UX
HEYCITeBAOIINMHU OJTHOKIIACCHUKAMH, JTAFOIIET0 UM COITHAIEHO 3HAYUMBIH OTIBIT COTPYAHIHYECTBA
¥ B3aUMHOI MOMOIIIY;

- WHHUIIMAPOBAHHWE W TIOJJICPIKKA HCCIIECIOBATEIILCKON JEATCILHOCTH OOYYArOIIUXCS B
paMKax peanu3alud UMU HHIWBUIYaITbHBIX M TPYNIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO
JacT OOydJaromuMCsi BO3MOXHOCTh TMPUOOPECTH HABBIKM CaMOCTOSITEIIEHOTO — PEIICHUS
TEOPETUUECKON MPOOIEeMbl, TeHEPUPOBAHUS U 0POPMIICHHUS COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO
OTHONIICHHUSI K YyXHUM HaesM, OQOPMIICHHBIM B paboTax JpYyrux HCCIenIoBaTeNield, HaBBIK
MyOJMYHOTO BHICTYIUICHUS Tepe]] ay TMTOPUEH, apTyMEHTUPOBAHUS U OTCTAHUBAHHS CBOSH TOUKU
3peHwsl.

Pe3ynbTaThl eAMHCTBAa y4eOHOM M BOCIUTATENBHON AEITETFHOCTH OTPaXXCHBI B pa3fele
paboueii mporpamMmbl «JIMIHOCTHBIE pe3yJIbTaThD Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMUs.

@opMbI peau3alii BOCIUTATEIHHOT0 MOTEHINAIA
yueOHOro npeamera « XuMHsD)

YcTaHaBiaMBaTh JOBEPUTEIIbHBIE OTHOLICHHS [TpuBnexaTh BHUMaHHE 00yUaIOMIUXCS K
MEXy YUUTENIEeM U 00yJaroumcs, o0cy»kJ1aeMoii Ha ypoke HH(pOpMaIuH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUSTHIO | AaKTUBU3AIMH [TO3HABATEIBHOM
y4aluMMucs TpeOOBaHUN U IPOChO yUHTENs JIESITEJIbHOCTH 00YyYarommXCst
[ToGy>xknate oOy4aromuxcs cooyo1aTh Ha OpraHu3oBbIBaTh paboOTy 00yUarOMUXCS €
YPOKe OOIIETPUHSATHIE HOPMBI TTOBEICHHS, COLMATBHO 3HAYMMOM HH(pOpMAIHEH 110
npaBuiia OOIIEHUs CO CTApPIIUMU (YUUTENAMH) | MOBOAY MOJTy4aeMoOl Ha YpOKe COLIMATIbHO
U CBEpCTHUKAMHU (00y4aroIuMUCs) 3HaYUMOM HH(pOpMaLIUU — 00CYXKAATh,
BBICKa3bIBaTh MHEHHUE
[TonnepkuBaTh B AETCKOM KOJJIEKTUBE [ToGy>xnate o0yyaromuxcs cooo1aTh Ha
JIETIOBYIO, IpYyKeNtoOHyt0 atMochepy YPOKE MPHUHIIUIIBI YIeOHON AUCIUTUTMHBI U
CaMOOpTaHU3aINH




NHnnmupoBaTh 00y4aronuxcs K 00CyKISHHIO,
BBICKA3bIBAHUIO CBOETO MHEHHS, BBIPAOOTKE
CBOETO OTHOIICHMS 0 MOBOAY MOIy4aeMol Ha
YPOKE COIIMATIbHO 3HAYUMON MH(OPMALIIH

CoTpyaHuYaTh C JPYTUMH
HearornyeckKuMy pabOTHUKAMU U APYTUMU
CIIELUAJIMCTAaMU B PEILICHUU
BOCIIUTATEIbHBIX 3a/1a4

CtpouTh BOCIIUTATEIBHYIO ACSITEIBHOCTD C
YYETOM KYJbTYPHBIX PAa3IU4YUi JETEH,
MOJIOBO3PACTHBIX U MHIUBUTyATbHBIX
0CcOOCHHOCTEM

Co3znaBaTh B yueOHbIX Ipynnax (kiacce,
KPYXKe, CEKLIUH U T.I1.) pa3HOBO3PACTHBIE
JIETCKO-B3pOCIIbIe OOIIHOCTH 00yYaIOIMIUXCS

[TpuBiiekaTh BHUMaHHE 00YYAIOIINXCS K
[IECHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha YPOKE
SBJIEHUU, IOHATUHI, IPUEMOB

YpaBasaTh y4eOHBIMH IPYTIIIAMH C LENBIO
BOBJICUEHUS 00yUaroIUXCcs B IPOLIEcC
00yueHHsI ¥ BOCIIUTAHUS, MOTUBHUPYS UX
y4eOHO-1103HaBATEIbHYIO AEATEIbHOCTh

AHaIM3UPOBATH PEATBHOE COCTOSIHUE JIENT B
y4eOHOM KJ1acce/TpyIIe

OpFaHI/I3OBI)IBaTB OKCKYpPCHHU, TIOXObI 1
SKCIICANIMHU U T.II.

Haxoauth IeHHOCTHBIN aclieKT y4eOHOTO
3HaHUSA U HHGOPMAIUH, 00ECIICYMBATh €ro
MMOHUMaHUE U TIEPEKUBAHUE O0YHAIOIITUMUCS

3amumarb JOCTOMHCTBO U UHTEPECHI
00yyaroIuxcsi, IOMOraTh JIETsIM,
OKa3aBIIMMCS B KOH(QIMKTHON CUTYyalluu
U/Win HeOIaronpUsTHBIX YCIOBHSIX

Opeanuzosvieams weghcmeo MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX 0OYUAIOUWUXCSL HAO UX
HeyCcnegaruumu 0OHOKIACCHUKAMU, 0arujee 00y4arouumcs COYUaIbHO SHAUUMbBII ONbIM
COmpyoHuyecmea U 63aUMHOU NOMOUWU

OpFaHI/ISOBBIBaTB I_He(1)CTBO MOTHBHPOBAHHBIX
06yqa101111/1xcs1 Haa UX HCYCIICBAOIIUMU
OJHOKJIAaCCHUKaMH, Jaromicc 06y‘{aIOH_II/IMCH
conuaJibHO 3HAYUMBIN OIIBIT COTPYyAHUYCCTBA U
B3aMMHOMN IIOMOIITH

Opranu3oBbIBaTh MEGCTBO IPYIUPOBAHHBIX
00yyJaronmxcs HaJl X HEYCIEeBAIOIIUMHU
OJIHOKJIACCHUKAaMH, JIafolee 00yJarommumMes
COITMAJILHO 3HAYUMBIHA OITBIT
COTPYJIHUYECTBA U B3AMMHOM ITOMOLIU

WuunuupoBaTh U MOAIEPKUBATh
MCCJIEI0BATENbCKYIO ICSITENHHOCTD
00y4aromInXCcsl B paMKax peaan3aluid HMH
WHIMBUIYITBHBIX U TPYIITOBBIX
MCCJIEI0BATENbCKUX MPOEKTOB

NuunmnpoBath 1 NoAIEPKUBAThH
HCCJIEIOBATENbCKYIO JAESITEIbHOCTD
00y4JaroIUXCs B paMKax peaan3aluu HMH
HHIWBHUAYAJbHBIX U T'PYIIIOBBIX
MCCIIE0BATENIbCKUX MPOEKTOB, YTO JACT
00y4JaromuMcsi BO3MOKHOCTb PUOOPECTH
HAaBBIK YBAKUTEJIBHOTO OTHOILLIEHUS K
qyKUM HJieM, 0(pOpPMIIEHHBIM B paboTax
JIPYTHX UCCIIEIOBATENEH

WuunuupoBaTh U MOAIEPKUBATh
HCCIIEIOBATEIBCKYIO AESITENILHOCTD
00y4aromuxcs B paMKax peain3anuy UMH
WHAWBUAYAJIbHBIX U IPYNIIOBBIX
HCCJIEIOBATEIbCKUX MPOEKTOB, YTO AACT
00yyaromuMcsi BO3MOXXHOCTb ITpHOOpecTr
HaBBIK MyOJIMYHOTO BBICTYIICHUS Tepes
ayJIMTOpUEH, apryMEHTUPOBAaHUS U
OTCTaMBaHUS CBOEH TOUKHU 3pEHUS

NHnnmnpoBate 1 MOAIEPKUBAThH
UCCIIEN0BATENBCKYIO ACSATENBHOCTD
00y4aromuXxcs B paMKax peaan3aluy UMH
WHAUBUAYAJIBHBIX U TPYNIIOBBIX
HCCIIEN0BATENIBCKUX MPOEKTOB, YTO JACT
00yyaromuMcsi BO3MOXXHOCTb ITPHOOpecTH
HAaBBIK CAMOCTOSITEIIbHOTO PEIIECHHUS
TEOPETUYECKOM MPOOIEMBbl, HABBIK
reHepUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIBHOTO
OTHOUICHHUS K Uy>KUM UAESIM, OPOPMIIEHHBIM
B paboTax APYTUX UCCIEI0BATENCH, HaBBIK
yOIMYHOTO BBICTYIUIEHUS TEepes
ayIUTOpHUEH, apryMEHTUPOBAHUS U
OTCTaWBaHHUsS CBOEH TOUYKHU 3PCHHUS




Peanusosvieams 6ocnumamenbHble 603MONCHOCMU 8 PA3TUYHBIX 8UOAX 0ESAMENbHOCTU
o00yuarowuxcs

Peanu3oBbIBaTh BOCTIUTATEIHHBIE
BO3MOXKHOCTH B Pa3JIMYHBIX BUIAAX
JEeSITeTLHOCTH 00YYaIOIIMXCsl CO CJIOBECHOU
(3HAaKOBOI) OCHOBOM: caMOCTOsITEIbHAs paboTa
¢ yueOHHKOM, paboTa ¢ HAyYHO-TIOMYJISIPHON
JUTEPaTypOid, OTOOP U CpaBHEHHE MaTepHasa
110 HECKOJIbKUM MCTOYHHKAM

Peann3oBbIBaTH BOCIIUTATEIBHbIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
JEeSITeTLHOCTH 00YYaIOUIMXCsl CO CJIOBECHOU
(3HAaKOBOI) OCHOBOM: BBIBOJIbI K
JI0Ka3aTe’abCcTBO (POpMYII, aHATH3 POPMYIL,
pEIICHHE TEKCTOBBIX KOJHMYECTBCHHBIX U
Ka4eCTBEHHBIX 33]a4, BHIITOJHEHNE 3aJaHUI
110 Pa3TPAHUYCHUIO TOHATUH

Peann3oBpiBaTh BOCIIUTATEIIbHBIC
BO3MO>KHOCTH B Pa3JIM4HBIX BUJAX
JESITEIbHOCTH 00Y4YaIOUIUXCsl CO CJIOBECHOU
(3HaKOBOI1) OCHOBOM: CIIyIIIaHWE U aHAJIN3
BBICTYIUICHHI CBOMX TOBapHILEH

Peanu3oBBIBaTHE BOCIIMTATEIILHEIC
BO3MOKHOCTH B Pa3JIMYHbIX BUAAX
JESATEIbHOCTH 00Yy4arOUIUXCsl CO CJIOBECHOU
(3HaKOBOI1) OCHOBOM: crcTeMaTU3aLus
yueOHOro Marepuasa

Peanmn3oBBIBaTh BOCIIUTATEILHBIC
BO3MOKHOCTH B Pa3JIMYHBIX BUIAX
JESTEIbHOCTH 00YYaroIUXCsl Ha OCHOBE
BOCITPUSITUS SJIEMEHTOB JIEUCTBUTEIILHOCTHU
HaOII0/IeHUE 32 IEMOHCTpAaIuel yUuTens,
IPOCMOTP Y4EOHBIX (DHITBMOB

Peanu3oBBIBaTH BOCIIMTATEIILHEIC
BO3MOXHOCTH B PA3JIMYHBIX BHUAAX
JACATCIbHOCTH 06y11a}01u1/1xc;1 Ha OCHOBC
BOCIIPpHUATHUA 3JICMCHTOB I[GflCTBI/ITGJIBHOCTHI
aHaJInu3 HpO6J’IeMHHX CI/ITyaI_II/Iﬁ

Peann3oBbIBaTh BOCIIUTATENBHBIC
BO3MO>XHOCTH B pPa3JIM4HbIX BUJAX
JeSITeIbHOCTH 00yUaroIIUXCsl HA OCHOBE
BOCHIPUATHUS AJIEMEHTOB JIEHCTBUTEIBHOCTH:
U3y4eHHue yCTpOoHCTBa MPUOOPOB MO MOJIENISAM U
yeprexam

IIpoexmupoeams cumyayuu u cobbimusi, pazeuearouyue IMOYUOHANbHO-YEHHOCMHYIO chepy
obyuaiowje2ocs (Kyibmypy nepelcusanuii u yeHHoCmmuvle opueHmayuu pedenka)

[TpoekTHpOBATh CUTYaIlMU U COOBITHS,
Pa3BUBAIOIIKE YMOIIHOHATBHO-IIEHHOCTHYO
ctepy oOyuatromerocs

[TpoexTHpoBaTh CUTYyallMU U COOBITHS,
Pa3BUBAIOIINE KYJIbTYPY NIEPEKUBAHUN U
IICHHOCTHbIE OPUEHTALIMU pebeHKa

Onupambucs Ha HCUSHEHHBLU ONbIM/YEHHOCIHbIE OPUEHMUPBL 00YUATOWUXCSL C YYEemOoM
gocnumamenbHulx 6A306blX Hayuonalbhvlx yennocmei (bHL])

Onupatbcs Ha KU3HEHHBIN OTBIT
00yJaronuXxcs C y4eTOM BOCTIUTATEIIBHBIX
0a30BBIX HaIMOHANBHBIX IeHHocTel (BHII)

OnupaTbcsi Ha HEHHOCTHBIE OPUEHTUPbI
00yJaromuXxCcsi C y4eTOM BOCTIUTATEIHHBIX
0a30BbIX HallMOHANBHBIX IIeHHOcTel (BHII)

OnupatbCs HAa JKU3HEHHBIN OTBIT
00y4aromuxcsi, MPUBOJIS JCHCTBEHHbBIE
npuMepsbl, 00pasbl, MeTadopsl — U3 OIM3KUX UM
KHUT, QUIEMOB, MYJIbTHKOB, KOMITBIOTEPHBIX
Urp

Onupasice Ha )KU3HEHHBINA OIBIT
00y4JaroIUXCsl, yTOUHSS YTO OHU YHUTAIOT,
YTO OHM CIYIIAKOT, BO YTO OHHM UTPAIOT, O
YEM TOBOPAT Ha ITIEPEMEHAX, O YEM YaTATCS
B ceTax”?

Brika3zathk CBOI HHTEpEC K YBICUCHUSM,
MeuTaM, XKH3HEHHBIM IIJIaHaM, TIpodieMaM
neTeit/o0yJarommxcst B KOHTEKCTe COJepKaHUs
y4eOHOro npeaMeTra

AKHGHTHpOBaTL BHUMAHUC 06yqa101u14xc;1
Ha HPpaBCTBCHHBIX Hpo6neMax, CBA3aHHBIX C
HAay4YHbIMHU OTKPBITHUAMU, U3YHACMbIMU HA

ypOKe

[TpuBneusr BHUMaHUE O0YYAIOLINXCS K
TyMaHUTapHBIM ITpobeMaM 001IecTBa

[Tomoub 00yUaroMMCsI B3TJITHYTh HA
y4eOHBIN MaTepHasl CKBO3b MPU3MY
YeJIOBEYECKOU [IEHHOCTU




BocnutbiBath y 00y4aronmxcst 4yBCTBO

YBa)KEHUS K JKU3HU JIPYTUX JIIOJEH U )KU3HU

BOOOIIE

Pa3BuBath y o0yuaromuxcs NO3HABATEIbHYO | YUUTBIBATh KYJbTYPHbIE PA3JINUMS

AKTUBHOCTh, CAMOCTOSATEIbHOCTD, HHUIIUATHUBY, | 00yYarOIINXCs, IOJIOBO3PACTHBIC U

TBOPYECKHE CIIOCOOHOCTH WH/IMBUyallbHble OCOOEHHOCTH JIeTeil

@opMupOBaTh Y 00YYarOIUXCs KYJIbTYPY ®opmupoBaTh y 00yHaromuxcs

3I0POBOT0 U O€30I1aCHOr0 00pa3a )KU3HU IpakJaHCKON MO3ULIUH, CIOCOOHOCTH K
TPYAY ¥ )KHU3HH B YCIOBUAX COBPEMEHHOTO
Mupa

OO61arecs ¢ o0yyaroumucs (B Juajiore), MonenupoBaTh Ha ypOKe CUTYalluu s

IPU3HABaTh UX JIOCTOMHCTBA, IOHUMATh U BbIOOpaA MOCTYyIKa 00y4arolMHucs (TEKCTHI,

IIPUHUMATh UX uH(porpaduka, BUIEO U Jap.)

Peann3oBbIBaTh Ha ypoKax MOTUBUPYIOIINI Co31aBath 10BEPUTEIIbHBIN

MOTEHIMAJ FOMOPA, pa3pspKaTh HAMIPSDKEHHYIO | TICHXOJIOTHYECKUH KIIMMAT B KI1acce BO

00CTaHOBKY B KJlacce BpeMs ypoka

Conep:xanue yueOHOT0 npeamera

8 KUIACC

IlepBoHayaJbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMUM B KM3HU 4YejoBeka. XUMHUSA B cucTeMe Hayk. Tena u
BelecTBa. u3znueckre CBOMCTBA BEIIECTB. ATpEraTHoe COCTOIHUE BenecTB. [lonsTre o MmeTogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3ienenus cMeceil.

ATOMEI U MOJICKYIJIBI. XuMuueckrue djieMeHThl. CHMBOJIBI XUMHYECKUX DJIEMEHTOB.
[IpocTble U cioXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTEbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 AJIEMEHTa B COCTMHECHHH.

KonnuectBo BemectBa. Mosb. Monsipaast macca. B3auMocBs3b KOIMUYECTBa, Macchl U
Yucia CTPYKTYPHBIX €IMHUI] BelIecTBa. Pacu€Tsl o popMynamM XUMHYECKUX COSTUHEHUH.

Ou3nyeckue U XUMHUYECKHE SBICHH. XUMHYECKas peakius W e€ MpU3HaKU. 3aKOH
COXpaHEHHs Macchl BEIleCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMU4ecKux peakuui
(coenMHEHUs, PA3NOKESHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0H, MpaBuiIaMy pabOTHl B Taboparopuu U npuéMamu
oOpareHusi ¢ J1aboOpaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne Gu3nuecKuX (IJIaBICHHE BOCKA, TassHUE JIbJIa,
pacTupaHue Ccaxapa B CTYIIKC, KUIICHUEC W KOHICHCAIHA BO}II)I) U XUMHUYECCKUX (FOpeHI/Ie CBC€YH,
MPOKaJIMBaHNE METHOM MPOBOJIOKH, B3aUMOCHCTBHE Mea C KUCIOTOH) SIBJICHUI, HAOII0IeHHE U
OTMCaHUe MMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIuii (pa3ioKeHHe caxapa, B3auMOICHCTBIE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasznoxkeHue ruapokcuga menu (ll) mpu nHarpeBanum,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydeHue crmocoOoB pa3aenieHus CMecei:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, JUCTUIULIMS, Xpomarorpadus,
MMPOBECACHNUEC OYHCTKU HOBapeHHOﬁ coJin, Ha6m0)1eH1/1e U OIIMCAaHHE PE3YJIBTATOB MPOBECIACHUA
ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHsS MAacChl, CO3/JaHHE MOJENIe MOJIEKYJ
(1IapocTep>KHEBBIX).

Baskueiinue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nuecKkue U XHMHUECKHUE CBOWCTBA (peaKIuu TOPCHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJMydYeHHS KHCIOpoja B jabopaTopuud U



npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCJIOPOJA.

TennoBoit 3pPexT XUMHUECKON peakIh, TEePMOXUMHUYECKHE YpaBHEHUS, 3K30- U
OHAOTEPMUYECKUE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — anemeHT M mpocrtoe BemecTtBo. HaxoskaeHue BOAopoaa B IPUPOIE,
dbuznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyueHus. KucioTsl u comnu.

Mosnsipublit 00b€M razoB. PacuéThl 10 XMMUYECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bonma kak pactBopurenb. PactBopbl. HacwllieHHbIE U
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTh BeliecTB B BoAe. MaccoBas 1o BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poibp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsisHEHUE MNPUPOJIHBIX BoA. OXpaHa M OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss neopranmueckux coenuuennit. Oxcuasl. Kimaccudukamuss oxcumos:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknatypa
OKCHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue OKkCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMA: HIENOYM M HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBAaHMM.

Kucnorsl. Knaccuduxanus xucnor. Homenknarypa kucior. duzndeckue 1 XUMHYECKHE
cBoiicTBa kucior. Psan akrusnoctu metauios H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenkiarypa cosneid. dusndeckue u XuMu4eckue cBoicTBa coseit. [lomydyenue
COJICH.

['eHeTnueckas cBsI3b MEK]y KJIACCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEIICHUE COAEepKaHUs KUCIOpO/ia B BO3AyXE, IOIyUYeHHE, COOMpaHue,
pacrmo3HaBaHHE M HM3yUYeHUE CBOWMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M TMpPEKpaIeHus: ropeHus (mokapa), 03HAKOMJICHHE C
oOpa3lilaMud OKCHIOB M OINHCAaHUE HX CBOWCTB, MONyuYe€HHUE, COOMpaHHe, paclio3HaBaHUE U
U3yueHHe CBOWCTB Bojopoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYHO MCIONIb30BaHKE BUAEOMATEPUAIIOB), HAOIIOeHIE 00pa3IIOB BEIIECTB KOJIHUYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEW pAacTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOPa3I[0OB HEOPTaHMUYECKHUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOIOZIcHUE W3MEHEHMsI OKPACKH WHIMKATOPOB B PAcTBOpAaX KUCIOT W IIEJIOYEH, M3ydeHHUE
B3anmMoeiicTBus okcuaa Meau (1) ¢ pacTBopoM cepHO KMCIOTHI, KUCIOT C METaJllIaMH, peaKIui
HEUTpaJIU3alliH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METaia JPYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJauy Mo TeMe «Baxuelmme Kiaccol
HEOPraHWYECKUX COCIMHEHUI.

Ilepuoanyeckuit 3akon u Ilepuoaunyeckas cucrema XUMHYeCKUX dj1eMenToB JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBSA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKA KIAaCCU(UKAIMA XWMHUYECKHX DJJIeMEHTOB. lloHsATHE O Trpymmax
CXOJHBIX JIEMEHTOB (IIIETTOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbI, MHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THUIPOKCH/IBL.

Ilepnonnueckuit 3akoH. Ilepumonmueckass cucrema xumudeckux siemeHtoB I, WM.
MenneneeBa. KoporkomepuoaHass u ayMHHONIEpUOAHAs ¢opmMbl [lepuomanyueckoid CHCTEMBI
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombel. Onektponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoll CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAINIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPyIIaM U EPHOJIaM.

3nauenue [leprnonnueckoro 3akoHa u [leproanueckoi cucTeMbl XMMUYECKHUX 3JIEMEHTOB
JUIS pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuyeckass  cBi3b.  KoBaneHTHas  (mojisipHass M HENOJSIpHAs)  CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucinenus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3yuyeHrue oO0paslloB BEIIECTB METAJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCH]IA
LMHKAa C pacTBOpamMHu KUCIOT W IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI (TOpEHUE, PEAKIIUU PA3TIOKECHHS, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzarust MexXnpeIMeTHBIX CBSI3e€H TPU U3YyUEHUU XUMHUH B § KIJIACCE OCYIIECTBIISICTCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SIBISIOLINXCS
CHUCTEMHBIMU IS OTJCJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAyUYHbIE MOHTHS: HAy4YHbIH (PaKT, TUMOTE3a, TEOPHs, 3aKOH,
aHaJu3, CUHTE3, KJIacCCU(PUKALIMS, TIEPUOAUIHOCTD, HAOJIIOICHHUE, SKCIIEPUMEHT, MOJCIIMPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, H3OTOIIHI,
pPaZIMOaKTUBHOCTb, MOJIEKYyJa, SJICKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdhepa, rumpochepa, MuHEpanmbl, TOPHbIE TOPOMBLI, TMOJE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M xXuMHueckasi peakius

[lepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XuMuueckux diemeHtoB [l .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteMe u CTpOSHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMMHYECKOW CBA3U. THIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTALTUIECKON PEIIETKN M BUIa XUMUYECKON CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XUMHUYECKHUE CBOMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TC€HETHYECKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Kinaccudukanmss XuMruuecKix peakiiyfii Mo pa3aTudHbIM MPU3HAKaM (TI0 YHUCITy U COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTaiu3aTopa). OK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopoctu xuMuyeckoi peakuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMH U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.



OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, SJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2371EKTPOAUTUYECKOHN TUCCOLMALINN. DINEKTPOJIUTHI U HEANIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHMU3M TUCCOLIMAIIMY BEIIECTB C Pa3IM4HbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu nonHoro oomeHa. Y cioBus IpOTEKaHUSI peaKuii HOHHOTO 0OMEeHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
NpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMud Ha HOHBI
[ToHsTHE O THAPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHUE C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METaJUIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(bakTOpoB, UCCIIEOBAHHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOIUAIIUN
KHCJIOT, 1I€J104€el U cosel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK MPOTEKaHHUS peakluii MOHHOro oOMeHa (0OpazoBaHUE OCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakluid (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COSAUHEHUs), paclio3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEAKIMA Ha HWOHBI, pEHICHUE
9KCIIEPUMEHTANBHBIX 3a7a4.

HemeTayuibl U UX cOeTHHEHUS

OOmiast xapakTepucThKa raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJIOTEHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOJICHCTBHE C MeTaUlaMH, HeMeTaUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas —KUCIOTa, XMMHMUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OPraHu3M uenoBeka. BaskHel e XI0puabt
U X HAXOXK/ICHUE B IIPHPO/IE.

Oo6mas xapakrepuctrka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKue M XUMHUUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTA, PU3NYECKUE U XUMHYECKHE CBONCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 CrIoco0a NOIy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoii KUCTIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue cepel u eé
COEIMHEHUI B NpUpPoAE. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH CPEIbl COEAUHEHUSAMH CEPbI
(KUCIIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MpeA0TBpaIlleHuUS.

OO6miass xapakrepucTtuka 3mMeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (unMdeckue u
XUMHUYECKHe cBoiicTBa. KpyroBopoT a3oTa B mpupoie. AMMHUAK, ero GU3NYeCKue U XUMHUECKUE
CBOWCTBA, MOJy4YeHue 1 npuMeHeHue. Conu aMMOHUS, NX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMeHeHrne. KadecTBeHHass peakius Ha WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MONydeHue,
bu3nvecKkue W XWMHYECKHE CBOHCTBa (0OmMe Kak TPEACTaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnompb3oBaHWe HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3MyXa, MOYBBI M BOAOEMOB). Docdop, almoTporHble MOAUDUKAINN
docdopa, puzmueckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u pochopnas kucmnora,
¢u3nueckue M XUMHYECKHE CBOWMCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEpaIbHBIX YA0OPCHUH.



O6mas xapaktepuctuka 3aeMeHTOB |V A-rpymnmbl. OcOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, Gpusnueckre U XUMUYECKue cBoicTBa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriuepona, ux GU3UYecKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTy4eHHe U TPUMEHEHHE. DKOJOrHYecKre MpoOeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM dPQeKT. YToNbHAsS KUCIOTa U e
conu, uX (uU3MYecKue M XHMMUYECKHE CBOICTBa, MOdy4deHHe M npuMeHeHHe. KadecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO351CTBE.

[lepBoHauaIbHBIEC TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCTUHEHMAX yTriiepoja
(MeraH, 9TaH, STUJICH, alleTUJIeH, 3TAHOJ, TJIUIEPUH, YKCyCcHas kucnoTta). [I[pupoaHbie HCTOUHUKH
YTIEBOIOPOAOB (YToJib, IPUPOIHBIN ra3, He(PTH), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY M IPOMBINUICHHOCTH. [loHsITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OelKax,
yIJIeBOJaX — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHHUII.

Kpemuuii, ero ¢usnyeckue M XHMMUYECKHE CBOWMCTBA, IOJYyYE€HHUE M IPUMEHEHUE.
Coenunenus kpemHusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimme
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. I[IpoOnembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii 3xcnepumenm:

n3ydyeHue o0pa3LoB HEOPraHMUYECKHUX BEILIECTB, CBOMCTB COJITHOM KHCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakarommue (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMIJIEHHE € OOpas3llaMd XJIOPUIOB (TaJIOr€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuajoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyib(paT-HOH M HaOJIOJeHHe NMpU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (pU3MYEeCKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMy a30THBIX U (POChOPHBIX YAOOpEHHIA,
NoJlyueHue, coOupaHue, pacro3HaBaHHWE€ W U3YyYEHHE CBOMCTB aMMHaka, IpPOBEICHHE
Ka4eCTBEHHBIX PEAKIIMi Ha HOH aMMOHUS U (hoc(aT-uoH U 3yUYeHHUE MIPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/bI0 (BO3MOYKHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAJUIMYECKUX pelméToK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOHCTBOM ITPOTUBOTa3a, MOJIy4YeHue, coOupaHue, paclio3HaBaHUE U H3yUeHHE CBOMCTB
VTJIEKUCIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBINIIIEHHOCTH, PEllIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COEIUHEHU.

Metanibl M X COeIMHEHUS

OOmast XapakTepUCTHKa XHMHYECKUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemMeHToB . 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalnudeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HANPSOKEHU MeTamuioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOb! MmosyueHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH32a) 1
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[I{enouHble MeTAJIBL: MOJ0KEHNUE B [lepuonnueckoin cucteMe XUMHUYECKUX 3JIEMEHTOB
. 1. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXxOJeHUE B npupoze. Pusnueckue U XMMUYECKUe



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[IlenoyHO3eMeNbHBIE METAIBl MarHUi W Kajnpuuid: mnosoxeHue B llepuogmueckoit
cucremMe xumuueckux siemeHToB [[. M. MeHpueneeBa, CTpOEHHME MX aTOMOB, HaxO0XJICHUE B
npupoje. Puznyueckue U XMMUYECKUE CBOICTBA MarHusi M Kajiblus. BakHelinne coequHeHUs
KanpLus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuil: nonoxenue B Ilepuogmueckoil cucreMe xumuueckux asnemeHtos JI. W.
MennieneeBa, CTpO€HHE aTOMa, HaxoXKJeHUe B mpupojae. Ousznyueckne U XUMHUUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCU]IA ATIFOMHHHSL.

Kenezo: nonoxenue B llepuoamueckoin cucreme xumuyeckux snemeHToB [l U.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MoJTy4eHue.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMM METaJUIOB M CIUIaBOB, UX (PU3UYECKHMMH CBOMCTBAMH,
W3y4YeHUE Pe3yJbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJIEIOBAHUE CBONCTB >KECTKOW BOJBI, IpoIlecca TOPEeHMs Keje3a B
Kucioposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUICOMATEPHUATOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblvs, allFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHIE U ONMMCAHKE MPOLECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPHS,
KaJusl U KaIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia alIFOMUHUS U TUIPOKCU]IA [IMHKA, PEIICHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 T10
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMus U OKpy:KamoLas cpeaa

BemectBa u Matepuaibl B MOBCETHEBHON KU3HM YEJIOBEKa. be3omnmacHoe ucnoiib30BaHue
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXOTax H
OTPAaBJICHUSIX.

XuUMUYecKoe 3arps3HEeHHE OKpyXaromied cpeabl (mpedenbHas  JOMyCTHUMAs
KOHIIeHTpanus Bemects, naiee — [1/1K). Ponb xuMun B penieHnn S3KOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

n3yudeHue o0pasioB MaTepuasoB (CTEKIIO, CTIaBbl METAJJIOB, TOJIMMEPHBIE MAaTEPUAIBI).

Mesicnpeomemmnie céasu

Peanuzarust MexXnpeIMETHBIX CBsI3eH TPU U3YyUECHUU XUMUU B 9 KI1acce OCYIIECTBISETCS
Yyepes UCTIONBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU IS OTJCIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAay4HBIN (DakT, TUMOTE3a, 3aKOH, TEOPHs,
aHaJu3, CHHTE3, KJIacCU(PUKAIIHSI, IEPUOANIHOCTD, HAOIIOICHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE,
U3MEepEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PEeKT, TEXHOJIOTHS, MaTePHAIIBI.

dusmka: martepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsij, MNPOBOAHUKH, MOJYHPOBOJIHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTbH, KpUCTAILTUYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIBI
HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/161, COHITE.

buonorus: ¢orocunres, npixanue, 6mochepa, sKocrcTeMa, MUHEpAIBbHBIE yI00OpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJBI, TIOJIE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

I[lnanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JInyHOCTHBIE pPe3yJIbTAThI



JIMYHOCTHBIE PpEe3yJIbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHHS
JOCTUT'aOTCA B XO€ 06yquI/151 XUMHUHN B €AUHCTBEC yqe6H0171 U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKHMMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMHU, IMPUHATBIMU B OGH.[CCTBG ImpaBuJiaM U HOpMaMU NOBCIACHUA U
CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATM3AIMN 00YYarOIIUXCS.

JImuHOCTHBIC PE3YJIbTAaThl OTPAXAKOT TIOTOBHOCTH 06yqafoumxc;1 PYKOBOJACTBOBATHCH
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACHIMpPEHHE OIbITa JCATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

-I[CHHOCTHOI'O OTHOIIEHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAYYHOMY HACJICJMIO, TOHMMAaHUS 3HAYCHUS XWMHUYECKOM HAyKH B JKH3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM HMH(pOpMAIMENd O MEepeaoBBIX JOCTIKEHUSX U
OTKPBITUSAX MUPOBOW M OTCUCCTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa B OOIIECTRA;

2) rpaskIaHCKOro BOCIIMTAHUS:

-OpCACTaBJICHUS O COLMAJIBHBIX HOPMaX W IMpaBHJIaX MCKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTGHTHOCTH B OOINEGCTBEHHO  IIOJIC3HOW,
y4eOHO-HCCIIEeIOBATENbCKOM, TBOPUECKOW H JAPYTHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JICATEIILHOCTH TIPU BBIMOJIHEHUH YYCOHBIX, IO3HABATEIILHBIX 33134,
BBITIOJIHCHHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3daHHUU y'—I€6HI)IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAaHUIO ¥ B3aMMOIIOMOIIY B INPOLIECCEe ITON Y4eOHOW AESTEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMMOBCACHHE U ITOCTYIIKHU CBOUX TOBapI/IIHGf/'I C MMO3UIMHU HPABCTBCHHBIX W IIPABOBLIX
HOPM C Y4ETOM OCO3HAHUS TIOCJICJCTBHIA TIOCTYITKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHUS:

-MHUPOBO33PEHUECKHE TPEACTABICHUS O BEUIECTBE W XUMHUYECKOW peakIuH,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3sBUTUA HAYKH W COCTABJIAIOINIHWEC OCHOBY [JIA
MOHMMAaHUA CYIITHOCTUA HAYYHOW KapTHHBI MUPA, MIPEJICTAaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKaA C HpHpOI[HOfI cpeﬂoﬁ, O pOJIM XMMUHU B MO3HAHHUU
3THUX 3aKOHOMEPHOCTEH;

-IIO3HABATCJIbHBIC MOTHUBLI, HAIIPABJICHHBIC Ha IMOJYYCHHEC HOBBIX 3HAaHUH IO XHUMMHU,
HEoOXoIuMBbIe Ul OOBSCHEHMS HaOMI0JaeMbIX IPOLECCOB U SBJICHUH, I0O3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JMTEpaTypod, JOCTYNHBIMH TEXHHYECKUMHU CpPEICTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHIA;

-MHTEepec K 00yYeHHIO U MO3HAHMIO, JTI0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

-OCO3HAaHUE LEHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3[0POBBIH 00pa3 JKW3HW, OCO3HAHHWE IIOCIEACTBUH W HENPUSATHE BPEIHBIX
OpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOIOACHUS
npaBuiI 0€30MacCHOCTH TIPH OOPAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaTbHOM KU3HU;

5) Tpy10BOr0 BOCIUTAHUS

-MHTEPEC K MPAKTHYECKOMY U3yUEHHIO MTPOGECCHI U TPY1a pa3IMYHOTO POJia, YBAKEHHE
K TPyAy M pe3yiabTaraM TpYJIOBOH JAEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHUS
INpEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEnHON MPOQECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(HECCHOHATLHON CPeae;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUSI:



-9KOJIOTUYECKH 1I€J€CO00pa3HOe OTHOIIEHUE K MPUPOAE KAK HMCTOYHHMKY XKU3HM Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAaHHE LIEHHOCTH 37J0POBOTO M 0Oe3omacHOro odpasa
KHU3HHU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXHMUYECKOMY 37J0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOIEHUS IPaBMiI 0€30IacCHOTO TOBEACHUS MPH paboOTe C BEIIECTBAMH,
a TAK)KE B CUTYALMsX, YTPOXKAIOIIUX 300POBbIO U JKU3HHU JIOACH;

-II0COOHOCTH NPUMEHATh 3HAHUS, IOJy4YaeMble MPU MU3YUYEHUU XUMMHU, I pELICHUS
3a[a4, CBA3aHHBIX C OKPY>KAIOIIEN IPUPOAHON CPEIOH, Ul TIOBBILICHHUS YPOBHS dKOJIOTUYECKOU
KYJIbTYpBI, OCO3HaHMSA TINIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM M MyTel MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, HKOJIOIMYECKOTO MBILIUICHHS, YMEHHS PyKOBOJICTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

MertanpeameTHbie pe3yJIbTaThl

B cocraBe meranpeaIMETHBIX Pe3yJbTATOB BBIACHSIOT 3HAUYMMBIC Ui (DOPMUPOBAHHS
MHUPOBO33PEHUS OOLIEHAYYHbIE HOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNoTe3a, (Hakt, cucrema,
IIPOLIECC, IKCIIEPUMEHT U JPYTOE€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPeAMETOB (pOpMUPOBATH MPEACTaBICHUE O
LIEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCalbHblE YUeOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PEryJsTUBHBIC), KOTOpble OOEcreYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHOH 1€ATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUSA

ba3oBble JlornyecKkue AeiCTBUA:

-YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIIIJICHUS TIPU OCBOCHHUU 3HAHWMN:
PacKpbIBATh CMBICII XMMMUYECKUX MTOHATHH (BBIIENIATH UX XapaKTEepHbIE IPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSIMH), UCIOJIB30BaTh MOHATHS JUIsl OOBSCHEHMS OTHAEIbHBIX
(baxTOB U SBJICHUH, BEIOUPATh OCHOBAHMS M KPUTEPHUH ISl KJIacCU(DUKAITIN XUMUIECKHUX BEIIECTB
U XMMHMYECKHX PpEaKIHi, yCTaHaBIMBAaTh MPUYUHHO-CIEJICTBEHHBIE CBSI3UM MEXKIY OOBEKTaMHU
U3YYEHHUsSI, CTPOUTH JIOTUYECKUE PACCYKIACHHS (MHIYKTHBHBIC, IE€AYKTHUBHbIEC, MO AHAJIOTUH),
JlenaTh BBIBOJBI U 3aKJIFOUCHHS;

-yMEHHUE IMPUMEHSATH B MIPOLIECCE MMO3HAHUS MOHATHS (IIPEIMETHBIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMyla M YpaBHEHHE XHMHUYECKOH peakUuu — NpU peleHUH Yy4eOHO-
IIO3HABATENIBHBIX 3a/1ad4, C YyYETOM O3THUX MOJEIbHBIX MPEJACTABICHUN BBIABIAT U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHYECKHX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3YUYaEMBIX MIPOLIECCAX U SBIICHUSIX.

Ba3oBble uccienoBare/bCKue 1eHCTBUA:

-YMEHHE HCIIOIb30BATh IIOCTABICHHBIE BOIIPOCH! B KAYECTBE UHCTPYMEHTA IIO3HAHUS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHU;

-npuoOpeTeHre ONbITa MO MIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEJIEHUIO YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a XOJIOM MPOLECCa, CAMOCTOATENBHO MPOTHO3UPOBAThH €ro
pe3ynbTat, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI MO pe3ysibTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOAETaHHOM padorTe.

Pabora ¢ undopmanmueii:

-yMEeHHME BBIOMpATh, AHATU3UPOBATh W HHTEPIPETUPOBATH HH(GOPMAIMIO PAa3IUYHBIX
BUJIOB M (OPM NPEICTABICHHUSA, IMOJy4aeMyl U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TOMYJISIpHas
JUTEepaTypa XHMHYECKOTO COZAEp)KaHUs, CIpaBOYHBbIE TOCOOMs, pecypchl HHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUMBYIO M HEAOCTOBEPHYIO HH(OPMAIIHIO;

-yMEHHE PUMEHSTh PA3ITUYHbIE METO/IbI U 3aIPOCHI IIPH MOUCKE U 0TOOpe HH(pOpMaIUU
U COOTBETCTBYIOIMX JQHHBIX, HEOOXOAMMBIX Ul BBIIOJIHEHUS YYEOHBIX U IO3HABATEIbHBIX
3a[a4 ONpeAeIEHHOr0 TUIIA, TPHOOPETEHHE OMbITa B 00JACTH MCIOIb30BaHUS HHPOPMALIMOHHO-



KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIAJIEHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAHMSI PA3JIUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMaJbHYIO (OpMy mpeacTaBiIeHUsS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu GpopmamMu rpaduky U ©X KOMOMHALUSAMU;

-yMEHME HCIIOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce yuyeOHOM M HccienoBaTeabCKon
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY>KaroLled MPUPOJHON Cpeibl.

KoMMyHHKaTHBHBbIE YHHBepcaJbHble Y4eOHbIe eicTBHA:

-yMEeHMs 3ajJaBaTh BONpPOCHl (B XoJe auagora U (MIM) AMCKYCCHM) IO CYLIECTBY
oOcyxmaeMoll TeMbl, (HOPMYyITUPOBaTh CBOM NPEIJIOKEHUS OTHOCUTEIFHO BBIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

-yMEHHS TIPEACTABIATH IOJyYEHHBIC Pe3yJbTaThl IO3HABATEILHOW JEATEILHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTaX; JI€1aTh MPE3EHTALUIO PE3yJIbTATOB BHIMOIHEHUS XMMUYECKOTO
IKCIIEPUMEHTa (JIa0OpPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI MO WCCICAOBAHUIO CBOHCTB
BEIIECTB, y4eOHOTO MPOEKTA);

-yMeHUs y4eOHOI0 COTPYHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1103HABATEIbHOMN U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIUX HpoOjeM Ha OCHOBE yudéra
O0IMMX WHTEPECOB W COTJACOBaHMs NO3MLUK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJAMHAIIMS COBMECTHBIX JEHCTBHM, ONpeesieHue KPUTEPUEB IO OLEHKE KayecTBa
BBIIIOJTHEHHON PabOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe JeliCTBHA:

-YyMEHUE  CaMOCTOSITENIbHO  ONpENesTh  LEeNU  JIeATEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOKO AEATEIbHOCTb,
BbIOMpaTh Hamboinee 3¢ddekTuBHBIE crOCOOBI pemeHus y4eOHBIX M IO3HABATEIBHBIX 3a/ad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTUPOBATh NPEJIOKEHHBIN alropuT™M AEUCTBUM mpu
BBITNIOJTHEHUH 3aJJaHUH C y4ETOM MOJTyYEHUS! HOBBIX 3HAaHUM 00 N3ydaeMbIX 00BEKTaX — BEHIECTBAX
U peakiusaX, OLEHMBATh COOTBETCTBHME IOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW e/, yMEHHe
MCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIpe/IjlaraéMble B yCIIOBUU 3aJJaHU.

IIpeaMeTHbIe pe3yabTaThI

B cocraBe mnpeameTHBIX pPE3yJbTAaTOB IO OCBOEHUIO O0053aTENbHOIO COAEpKaHMUS,
YCTAHOBJIEHHOTO JaHHOM (exnepanpHOW pabouell MporpaMMoM, BBIJIENAIOT: OCBOCHHBIE
oOydJarlmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMEeTHOW 00sacTh «XUMUs», BHUIBl JEATENBHOCTH MO TMOJXYYEHHIO HOBOIO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYaIHsX.

K xoHiy oOyueHus B 8 kiiacce npeaMeTHbIE pe3ysibTaThl Ha 0A30BOM YPOBHE JTOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

® PaCKpBIBaTh CMBIC] OCHOBHBIX XHMUYECKHX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUYECKUH
AJIEMEHT, TPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOJAHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHYECKOTo 3JE€MEHTa B COCJMHEHUH, MOJSPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiIacCU(pHUKaAIMs pPeaKkLUui: peakMM COEAMHEHUS, PEaKLUUU pa3IokKeHUs, peakiuu
3aMelIeHMs], peakIui 0OMeHa, SK30- M IHIOTEPMUYECKUE PEaKIUH, TEIUIOBON A (deKT peakuuu,
PO aToMa, JIEKTPOHHBIN CIIOM aToMa, aToMHasi OpOuTallb, paJnyc aToMa, XMMUYecKas CBS3b,
NoJIsIpHasl U HEMOJsipHas KOBaJE€HTHas CBS3b, MOHHASI CBA3b, MOH, KaTHOH, aHWOH, PacTBOp,
MaccoBas JI0JIs BellecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B pacCTBOPE;

® MJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHH M MPUMEHSTH 3TH
HOHATUS NPU OIMCAHUU BELIECTB U UX IPEBPALICHUH;

® CIOJb30BaTh XUMHUYECKYIO0 CHUMBOJMKY JUIsI COCTAaBJICHMsS (OPMyJd BEILECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;



® ONpeAcnATh BAJCHTHOCTb aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETIECHBb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHMH 1o QopmyiaMm, BUJ XUMHYECKOH CBsS3U (KOBaJCHTHas M HWOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpbiBaTh cMbicha [lepuoanueckoro 3akona /. 1. Menneneesa: 1eMOHCTPUPOBATh
MOHMMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepnonuueckoii cucreme, 3aKOHOB COXPAHEHHUSI MACChI BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

® OIHKCHIBAaTh U XapakTepu3zoBaTh TabmuuHyro ¢opmy Ilepuoanueckoit cuctembl
XUMHUYECKHUX JJIEMCHTOB: pa3linyarh MOHATHS «TJIaBHAs MOATpymma (A-rpynmna)» U «mododHas
noarpynna (b-rpymnma)», manbsie u OosblIMe NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
umerotes B tabnuue «llepuoanueckas cuctema XuMuyeckux >nementoB J[. 1. MenneneeBa» ¢
YHCIIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa,
o0I11ee YMCII0 3JIEKTPOHOB M PACIIPENICIIEHUE UX T10 SJIEKTPOHHBIM CIIOSIM);

¢ KJIACCH(PHUIMPOBATH XUMUYECKHUE IIEMEHTHI, HEOPIaHNIECKHE BEIIECTBA, XUMUIECKUE
peaxiuu (1o YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

® XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, TOATBEPIKJasi ONMMCAHHWE MPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOILIMX
XUMHUYECKHUX PEaKIIHii;

® TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHUSI XUMHYECKHIX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO H MOJIIPHYIO MAaCChl BEIIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (popMyIie COeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

® TMPUMEHSATH OCHOBHBIE OMEPAlMU MBICTUTEILHON IEATEIbHOCTH — aHaJIN3 U CHHTE3,
cpaBHEHHE, O0O0O0IIEeHHe, CHUCTEMATU3alNI0, KIACCU(UKAIMIO, BBIIBICHWE IPUYUHHO-
-CIIEICTBEHHBIX CBSA3EH — /Il U3YUYEHHUS CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIHi, €CTECTBEHHO-
Hay4YHBIE METOJbl TIO3HAHWS — HAONIOJCHWE, W3MEpEHUE, MOAEITHPOBAHHE, IKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

e cClefoBaTh TMpaBWJIaM TIOJIb30BAHUA XHUMHYECKOH TIOCYyJ0H M JabopaTopHBIM
000pyI0BaHKEM, a TAKKE TPAaBUIIaM OOpaIIeHHs C BEIECTBAMHU B COOTBETCTBUH C HHCTPYKIMSIMU
MO BBIMOJHEHUIO Ja0OpaTOPHBIX XMMHMUYECKHX OMNBITOB MO TMOJYYEHUIO U COOUpaHUIO
ra3zo000pa3HbIX BEHIECTB (BOJAOPOA U KHUCJIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHOM
MaccoBOW Jl0Jiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATb M MPOBOJUTH XMMHUYECKHE
OKCTIEPUMEHTHI 0 PACIIO3HABAHHUIO PACTBOPOB MIENOYEH W KUCIIOT C TMOMOUIBIO MHIMKATOPOB
(maxmyc, GpeHondranenH, METHIOPAHX U IPYTHE).

K xonIy oOydeHust B 9 kijiacce npeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

® PpAaCKpBIBaTh CMBICI OCHOBHBIX XHUMUYECKUX MOHSATUN: XUMHUYECKUN IJIIEMEHT, aTOM,
MOJIEKyJla, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEeHb OKHUCIICHUS, XUMHUYECKash pEaKIHs, XUMHYeCKas CBS3b,
TETUTOBON dPQPEKT peaKIiu, MOJIb, MOJISIPHBIN 00BEM, PacTBOp, DIEKTPOIUTHI, HEIJICKTPOIHUTEHI,
AIIEKTPOJIUTHYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKoe
paBHOBecHe, 00paTUMBbIC 1 HEOOPATUMBIE PEAKIINHN, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKHCITUTENb, BOCCTAaHOBHUTENb, OKHCICHHE U BOCCTAHOBIIEHHE, AIJIOTPONUs, aM(pOTEpPHOCTD,
XUMHYeCKast CBs3b (KOBAICHTHAs, HWOHHAs, METAJUITMUYECKas), KpHCTaUTMYecKas pemeérka,
KOppO3MsS METaJUIOB, CIUIABbI, CKOPOCTh XHMHYECKOM pEaKIMu, TpeleNbHO JOMyCTUMAas
koHneHTpauus [1JIK BemecTna;

® JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUNA M MPUMEHATH 3TU
MIOHSITHS TIPU OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;



® CIIONB30BaTh XMMHUECKYIO0 CHMBOJHKY JUISI COCTaBICHHS (OPMYJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

® OIpEenensaTh BAJEHTHOCTh M CTENEHb OKUCIEHMS XUMHMUYECKHUX DJJIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOrO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OINPEeAeIEHHOMY Kiaccy
coeMHEeHUH mo GopMynaM, BUJ XUMHUYECKON CBS3U (KOBAJCHTHAs, MOHHAs, METaNIN4YecKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3apsi/l HOHA [0 XUMUYECKOM (hopMyIie, XapaKTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHMM, THUI KPUCTAUIMYECKOW PpEIIETKH KOHKPETHOI'O
BEIIIECTBA,

e packpsiBath cMbIci [lepuoanueckoro 3akona /. M. MenjeneeBa u 1eMOHCTpUPOBATH
€ro MOHMMAaHHUe: OMUCHIBATh M XapaKTepu30BaTh TabinunHyto ¢opmy [lepuonuueckoil cuctembl
XUMHUYECKHUX 3JIEMEHTOB: pa3finyarh MOHATUS «IJIaBHas MOArpymna (A-rpynmna)» U «mnododHas
noarpynna (b-rpynma)», manbie u Oonbline NEpUOIbl, COOTHOCHTH 0003HAUYEHUS, KOTOpHIC
UMEIOTCS B TEPUOAUYECKON Tabluie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00I1ee YUCIIO0 3JIEKTPOHOB U paCIIpeieICHUE UX 10
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COEJAMHEHUH B IpejesaX MajblX NEPUOJOB U IIABHBIX MOATPYMI C Y4ETOM CTPOECHUS HX
aTOMOB;

¢ Kiaccu(PUIMPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUECKHE
peakiuu (TI0 YUCITy U COCTAaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
WU3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUYECKHEe XHUMHUYECKHE CBONCTBA
IPOCTBIX U CJIOXHBIX BEILECTB, MOATBEPXKAAsi ONUCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJISITh yPaBHEHUS JIEKTPOIUTUYECKON TUCCOLMALIMM KUCIIOT, IIEJI0UEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS peakluil HMOHHOro OOMEHa, ypaBHEHHUS peakiui,
MOATBEPXKJAIOIIUX CYLIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIy BELIECTBAMHM PA3JIMYHBIX
KJIACCOB;

® pacKphIBaTh CYUIHOCTb OKHMCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUi MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;

® [IPOTHO3MPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTU
IIPOTEKAaHNsI XMMUUYECKUX NPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEHIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyJie COeIMHEHNS, MAaCCOBYIO JIOJIIO BEILECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

e coOnrofaTh MpaBHUia TOJb30BAHUS XMMHUYECKOH TOCYyIOM M JabOpaTOPHBIM
o0opyi0BaHKEM, a TaKXKe IpaBuiia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
[0 BBIMOJHEHUIO JA0OPAaTOPHBIX XHWMHYECKHUX OIBITOB IO TOJYYEHHUIO M COOMpPaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

® [POBOJIUTH PEAKIINH, TOJATBEPKIAIOLINE KAUECTBEHHBII COCTaB Pa3InYHBIX BEILECTB!
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUIAPOKCUI-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3Y4YEHHBIX METaJlIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILECTB;

® [IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON EATENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — 1Jis
M3YYEHHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUI, €CTECTBEHHO-HAyUHbIE METO/IbI TIO3HAHUS —
HaOJII0ZICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbIN U MBICJICHHBIH ).



TemaTuveckoe MJIIAHMPOBAHUE

8 kuacc
Ne HanmeHnoBaHue pa3aesioB U TeM KoanuecTBo | JiekTpoHHbIe (IH(POBLIE)
n/n MPOrpaMMbl 4acoB oOpa3oBaTe/ibHbIe PeCypchl
Pasnea 1. IlepponauanbHbie
XHMUYeCKHe NMOHATHS
11 ﬁfgomﬁﬁia; rcl)gglif;t};ecmﬁ 5 bubmmorexa HOK
' https://m.edsoo.ru/7f41837c
JIeATEIIbHOCTH YEJIOBEKA
but6mmoreka [IOK
1.2 BemiectBa 1 XuMHUeCKHE pEeaKIIUN 15 hitps://m.eds00.ru/7f41837¢
Pa3znen 2. BaxxHelinue npeacTaBuTeIu
HEOPraHU4eCKHX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 ﬁgg;l;l/(rﬁzaii(?rﬁ/? £41837¢
2.2 Bomopona.IlorsTie o KucCiIoTax u cosx 8 Eﬁgﬁ?/ﬁi:ﬂii.orﬁﬂ f41837¢
2.3 Bopna. PactBopsl. [ToHsiTHe 006 OCHOBaHUAX 5 Eﬁgﬁ?/ﬁi:ﬂii.orﬁﬂ f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 bubnuorexa [IOK
' COCMHCHU I https://m.edsoo.ru/7f41837c
Paspnen 3. [lepuoanyeckuii 3aKoH u
Ilepuoanyeckasi cucTeMa XHMHYECKUX
37eMmeHTOB [I. U. Menneneea. Ctpoenne
aToMOB. XMMHYECKAS CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEILHbIE
peakuun
[Tepuonnueckuii 3akoH u I[lepuoanueckas BuGmuorexa I[OK
3.1 cucTeMa XMMU4YecKux 3yemeHToB /1. U. 7 .
https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHHe aToMa
32 Xumudeckas cBs3b. OKHCIUTEILHO- 8 bu6nuoreka [IOK
' BOCCTaHOBHTEIIbHBIC PEAKIIUU https://m.edsoo0.ru/7f41837c
PeszepBHOe Bpemst 3 bubmorexa LIOK
https://m.edsoo0.ru/7f41837c
O011ee KOIMYECTBO YACOB MO IPOrpamMMe 68
9 kaacc
Ne HanmeHoBaHMe pa3jesioB U TeM Kosnn4yectBo | DiiekTpoHHbIe (LM (pPOBbIE)
n/n NPOrpamMmbl 4acoB o0pa3oBaTejibHbIE PECYPCHI
Paznea 1. BelecTBo M XUMHYeCKHE
peakiuun
11 IToBTOpenue u yriyoiaeHne 3HaHUN 5 bubmuorexa [IOK
) OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubmuoreka [{OK
) peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOLIUAIIHSL. 8 but6mmoreka [IOK
' XUMHUYECKUE PEaKkIiH B pacTBOpax https://m.edsoo.ru/7f41a636
Pa3gen 2. HeMeTaJJIBI M UX COeUHEHHUS
21 OOm1ast xapaKTepUCTHKA XUMHYECKHX 4 bubmuotexa [JOK

sneMeHTOB VIIA-rpynmnsl. ["anorenst

https://m.edsoo.ru/7f41a636
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OOm1ast XxapaKTepUCTHKA XUMUYECKHX

N bu6muoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 hitps://m eds;}) (u/7f413636
COCITMHEHUSI E— :
OOm1ast XapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u 7 bubmmorexa [IOK

https://m.edso0.ru/7f41a636

NX COCINMHCHUA

OO01mmas xapakTeprucTHKa XUMUIECKUX

2.4 anemeHToB [VA-rpynmel. Yriepon u 8 bubmorexa I[IOK

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

KPEMHUN U KX COCITMHEHUS

Pa3gen 3. MeTaJJIbI M BX CO€IUHEHUS

. bubnuorexa [{OK
31 Obuwe cpoiicrsa MeTaiIOB 4 https://m.edso0o.ru/7f41a636
3.2 Baxkne1me MeTauibl 1 UX COSIUHEHUS 16 bubmaorexa LJOK

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

Paznen 4. Xumus 1 oOKpyskamomas cpeaa

4.1 BemiectBa 1 MaTepuaisl B )KM3HU YEJIOBEKa 3 Bubmaorexa LIOK
https://m.edso0.ru/7f41a636
PesepBHOE BpeMms 3 bubmaorexa LJOK
https://m.edso0.ru/7f41a636
O011ee KOJIMYECTBO YacOB IO MPOTPaMMe 68

Y4eOHO-MeTOAMYECKOE O0ecTedyeHne 00pa30BaTeILHOIO Mpoiecca
Oobs13aTe/ibHbIE yUeOHbIe MATEPUAJIBI 1JI51 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AKUHOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHue.

* Xumus, 9 knace/ I'abpuensa O.C., Octpoymo W.I'., CnagkoB C.A., AKuuoHepHoe
obmectBo «M3narenscTBO «IIpocBemnienue.

MeTtoauyeckue MaTepuasbl IJis1 YHUTEs

Pa6oueit nporpamma: Xumus. Pabounenporpammel. [Ipeamernas nunus yueoHukos O. C.
["abpuensna, N.I'. OctpoymoBa, C.A. CiankoBa. 8-9 kiaccsl: yueb. mocobue s o01eoopa3oBart.
opranmzaruii / O. C. I'abpuenss, C. A. CrnagkoB — M. [Ipocsemnienue, 2019

IIndpossie 00pazoBaTenbHbIE pecypchl H pecypcbl cetn MHTEpHeT

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux aaneMeHToB 1. M. Menneneesa
https://m.edsoo.ru/00adb59e
IIpeamer xumun. Poip XMMuM B KU3HM 4eloBeKa. Tena u Bemecrsa
https://m.edsoo.ru/ff0d210c
YucTeie BemecTBa U cMecr. CiocoObI pa3fieiieHus: cMecei
https://m.edsoo.ru/ff0d26ca
XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUHMHUYECKUX DJIEMEHTOB
https://m.edsoo.ru/ff0d2be8
ATOMHO-MOJIEKYJIIPHOE YUEHHUE. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUecKas hopmyJa.
BaneHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB
https://m.edsoo.ru/ff0d2d50
OtHocutenbHast aToMHast Macca. OTHOCUTENbHAS MOJICKYJISIpHAs Macca
MaccoBas 105151 XUMHYECKOTO 3JIEMEHTa B COEIMHEHUN
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
[Tpu3Haky U yciaoBHsI MPOTEKAHUS XUMHUUECKHUX PEeaKIHi
https://m.edsoo.ru/ff0d3al6
Knaccudukanmst XauMuueckux peakiuii (COeAMHEHUS, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa)
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https://m.edsoo.ru/ff0d3f34

Crioco0bI mostydeHus KHCI0poa B J1ad0opaTopuu U MpoMbIuieHHOCTH. [IpruMeHenne kuciopoia
bubmoreka LIOK https://m.edsoo.ru/ff0d497a
Bonopon — anement u npoctoe BemectBo. Haxoxaenue B npupoaebubdnuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

dusuyeckue 1 XUMUYECKHUE CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a

OCHOBHBIG KJIaCChl HCOPIraHNYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/ff0d664e

https://m.edsoo.ru/ff0d67ca

https://m.edsoo.ru/ff0dfee?

https://m.edso0.ru/00ad9474

BHGKTpOOTpI/II_IaTeJ'IBHOCTB aTOMOB XHUMHYCCKHUX 3JICMCHTOB, Tuel XUMUYECKOU CBA3HU
https://m.edso0.ru/0

https://m.edsoo.ru/00adaab8

OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITGJII)HI)Ie pCaKknuun

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

Teopust 35eKTpOTUTHICCKOH aucconuanii. CHIbHBIC U CIIA0BIC JIEKTPOIUTHI
bub6muoreka IIOK https://m.edsoo.ru/00adcd68

bub6muoreka [{OK https://m.edsoo.ru/00add5d8

Hemeramisl
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edso0.ru/00ae080a
https://m.edsoo.ru/00adeea6
Mertamint
https://m.edso0.ru/00ae1156
https://m.edso0.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00aelc64
https://m.edsoo0.ru/00ae1d86
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEN CPEIBI
https://m.edso0.ru/00ae4270
https://m.edso0.ru/00ae4270
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