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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (eepaabHOi paboyeil mporpaMMbl BOCTIUTAHUS
U C y4€TOM KOHIICNIIMKM TPEernojiaBaHusl y4eOHOro mpeaMera «XHUMHS» B
oOpazoBaTebHbIX opranu3amnusax Poccuiickoit deneparuu.

[Iporpamma mo xumMuu Aa€T MOpPECTaBICHUE O MLEAX, OOIeld cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS ¢ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamera, YCTaHABIIMBAET o0s3aTeNIbHOE npeAMETHOE coJiepKaHue,
IpeAyCMAaTPUBAET PACHPEACIICHHE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IIO
pazmenaM M TeMaM IPOrpaMMbl MO XHMHUHU, OINPENENSAECT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOTO  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydJarouuxcsi, OMpeaeNseT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHMKM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMS, a TaKKe TPECOOBaAaHUU K
pe3yibpTataMm 00y4YeHHUs XMMUU Ha YPOBHE LieJIel U3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENHLHON JEATETLHOCTH OOYYaromerocss MO OCBOCHHUIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XWMHH CIY’)KHT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHUA O MaTePUATHHOM €IWHCTBE MHPA, BAKHYIO
poJib UTparoT (GOpMHUPYEMbIE XMUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPIUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJIE, O IMyTSAX PELICHHs TI00abHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIECTHUYCCKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOIIEM 3IPABOOXPAHEHHUSI.

N3yuenne xumun:



CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITENbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEILCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEeATeIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
ATanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4arONIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlaHHbIE HampaBlieHUs] B OOYYEHHHM XUMHUU OOECIEeUMBAIOTCS CHEIH(PUKON
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  TEAaroruyeckKu
aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAYKU XMMHUHM Ha OINpPEeIEHHOM dTare e
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYarOUIUMHUCS CHCTEMBbI TEPBOHAYATIbHBIX MOHSITUH XUMHH, OCHOB
HEOPraHMYeCKOM XUMHUM UM HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHSATHIA
OpraHUYeCKOW XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO XUMHUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ uszydueHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUNA O XUMUYECKOM
peakuuu. OO0e 53TU CHCTEMBI CTPYKTYpHO OpPTaHW30BAaHBl [0 MPUHIHUITY
MOCJIEIOBATENIBHOTO Pa3BUTHUSI 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUNW 00 »HIEKTPOJUTHUYECKONM JUCCOUMALMMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE ASMIMPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIIHHO OT OJJHOTO
YPOBHS K JIPyTrOMY, BBITIONHSA (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYeT  (HDOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISIONICH HAYYHOU KApTHUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJIaM



MO3HAHUs B Hayke. M3ydeHne XUMUU MPOWCXOAWT C NPHUBJICUCHUEM 3HAHUU W3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: «Okpyxaromuid mup», «buonorus. 5—7
Kknaccs» U «Dusuka. 7 Kiaacey.

[Ipy wW3ydyeHWW XUMHH TIPOMCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHAYECKON HAayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM
AESITETFHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHI. 3a7aua
y4eOHOTO TPEeIMETa COCTOUT B (DOPMHPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHHA —
BaOKHEHTTNX (DAKTOB, TOHATHIA, 3aKOHOB ¥ TCOPETHUCCKHX MOJIOKEHUH, TOCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKd, B MPHOOIICHUU K
HAyYHBIM METOJIaM ITO3HAHMS TIPW M3YYCHHH BEIICCTB M XUMHUYCCKHX PEaKIIHid, B
(bopMHUPOBAaHUY U PA3BUTHH ITO3HABATCIIBHBIX YMEHUH M UX IPUMECHCHHUH B y4eOHO-
NO3HABATEIbHON U yueOHO-HCCIIeIOBATENbCKON JeATENbHOCTH, OCBOCHUH MPaBUII
0e30MacHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Tpu u3yyeHNUM XMMHUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS BaKHOE
3HAauYEHUE MPUOOPENIH TaKHe 11eJ1, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATUIO PEIICHHMH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIFOITUMCS YCIIOBUSM KU3HU;

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecredeHne yCIOBUH, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOPA3HOM MEATETLHOCTH, IMO3HAHUA W CAaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE A
Pa3ITUYHBIX BUIOB JIEATEILHOCTH,

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHATH UM OICHUBATH SIBIICHUS
OKPYXAIOIEr0 MHpPA, WCIOJIb3YS 3HAHUS W ONBIT, MOJYYCHHBIC MPH H3YYCHUH
XUMHH, TIPUMEHATH UX MIPU PEUICHUU MPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
TeSTEHHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalONMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI IIEHHOCTH XUMHUYECKUX 3HAHWHA I8 BBIPAOOTKH DKOJIOTHUYECKH
[IeJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEIAX
COXpaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTUE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIHTAHMIO Ha OCHOBE YCBOGHHS OOIEYEIIOBEUYECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yUYeHMUS.



OO6m1ee urcio YacoB, OTBENEHHBIX /IS N3YYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
oOirero oOpaszoBanusi, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEJICITIO)



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEAKIHi (COeAMHEHUS, PAa3JIOKEHUS, 3aMEIICHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PAaCTHUPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluuil (pas3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kuciopon — 3Jae€MEHT U MPOCTOE
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHCJI0poa B ipupojie. O30H — alIoTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma Kkak pactBoputenb. PacTtBopsl.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4yenoBeka. KpyroBopoT BoAbI B IPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Dusnueckue MW XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHus. HomeHknaTypa ocHoBaHuil. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHE CBOMCTBa KHUCJIOT. Psn aktuBHoctu MmertayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. duzndyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEAEIICHUE COJIEPKAHUS KUCI0POaa B BO3AYyXe, MOJYyUCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJy4YeHHE, COOMpaHUE, pACMO3HABAHME W W3YYCHUE CBOMCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOM AOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOACHHE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJlla JPYTUM U3 pacTBOPA COJIU, PEIIEHNE SIKCIEPUMEHTAIBHBIX 33]1a4 M0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKH KiIacCU(DUKALMM XUMUUYECKUX dJieMeHTOB. l[loHsTHe o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS paJnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBaneHTHas (MOJIApHAasT M HENOJIAPHAs) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHS: HAyYHBIN (akT, TUTIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYNA, AJIEKTPUYECKHUHA 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3WUYECKHE BCIMYUHBI, CIUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TTOJIE3HBIE
HCKOIIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJBbTATHBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynabTaThl OCBOCHMSI TPOrPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHus JOCTUTAIOTCA B XOJle OOyYeHHs XMMUU B €IUHCTBE Y4eOHOW H
BOCIUTATENILHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, TPHUHITHIMA B
oOIIecTBE TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHMS, CAMOPA3BUTHUS U COLMATIM3AIUN O0yUaIOIINXCS.

JIndHOCTHBIE  pe3ynabTaThl  OTPAXAOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUA U
paciIfpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHY€CKOT0 BOCTIUTAHUS

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACJEIUI0, TMOHUMAaHUA 3HAYECHUS XUMUYECKOM HAyKh B IKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JTOCTOBEPHOW HHQOpMANIUEH O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATEIbCKOM, TBOPYECKOW W  JAPYrMX  BHIAX
NEeATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW JESITEJIbHOCTH MPHU
BBIMIOJIHEHUM Y4YEOHBIX, [IO3HABATENIbHBIX 3a7a4, BBIINOJIHEHUU XUMHUYECKUX



AKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOITOHUMAHHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCEe 3TON YUeOHOM NeITeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TOBEACHUE W TOCTYNKH CBOUX TOBAPHUINCH C TMO3WIIMM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEICTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PCHYCCKUE TMPEJCTABICHUS O BEIIECCTBE M XUMHUYECKON pEeaKIIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOIIHC
OCHOBY JUIS TTOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPUPOJIBI, B3aUMOCBS3AX YEIOBEKA C
NIPUPOJTHON CPEIOH, O POJIM XMMHU B TMTO3HAHUH dTUX 3aKOHOMEPHOCTEH;

MO03HABATEILHBIC MOTHBBI, HAIIPABJICHHBIC HA TMOJIYYCHHE HOBBIX 3HAHWUU IO
XHUMHH, HEOOXOIUMBIC JJIi OOBSICHCHHS HaOJI0IaeMBIX IPOIECCOB W SIBICHUM,
NO03HABATEILHOW, WH(OPMAIIMOHHONW M YHMTATEIbCKOW KYJIBTYPBI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHOW pabOThl ¢ yYeOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATYPOH, JIOCTYITHBIMH TEXHUYSCKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHI0O M TO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOW M  HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH W YPOBHS OOYUYeHHUS B
JIaJIbHEUIIIEM

4) popMHpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHHUE IICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHHE TMOCJIEACTBUN U
HETNPUATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOICHHUS aIKOTOJIsI, HAPKOTHUKOB, KYpeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaJIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHHS:

HMHTEPEC K MPAKTHYCCKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IMdyHOTO poja,
YBaKCHHE K TPYAY U pe3yibTaTaM TPYJI0BOMH ACATEILHOCTH, B TOM YUCJIC HA OCHOBE
MPUMCHECHHUS  NPEAMETHBIX  3HAHUM 1O  XUMHH, OCO3HAHHBIA  BBIOOP
WHJMBHUIYATbHONW TPACKTOPUHU IPOJIOJDKCHUS 00pa30BaHUs ¢ yU4ETOM JIMIHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMMOTPEOHOCTEH,
YCIEIHOM Mpo(ecCuOHaNBHON AEATEIBHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBLHOM Cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOMICHHE K MPUPO/IC KaK UCTOYHHUKY JKH3HH
Ha 3emiie, OCHOBE ¢€ CyIIeCTBOBaHMs, ITOHUMAaHHE IIEHHOCTH 370pOBOI0 M
Oe3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
(GU3UIECKOMY H IICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHS



MpaBuJl 0€30MaCHOTO MOBEJCHUS MPU pabOTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOEH;

CIOCOOHOCTHU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU WU3YYECHUU XUMHH, JJIS
peLIeHNs 3a/1a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOM  KYJBTYpbl, OCO3HaHMsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed WX pEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOI0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCSA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIC JIJIA
dbopmMupoBaHus MUPOBO33PEHUS OOIICHAYYHbIC TTOHATUS (3aKOH, TEOPHUS, IPUHIIHII,
runote3a, (akt, cucrema, NPOILECC, DKCICPUMEHT U JIPYroe.), KOTOpHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAbHbIC YUeOHBIC NEeUCTBUS (TT03HABATEIILHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpbhIE oOecrneunBaroT (HOpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TUTAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JICSITEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1ecTBUS:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHASI TPU OCBOCHUH
3HAHUHN: PacCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIISISATH MX XapaKTEpPHBIC
MPU3HAKK, YCTaHABJIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCHOJIH30BATh
MOHATHUS JJIsI OOBSICHEHHS OTAEIBHBIX (DaKTOB M SBJICHUH, BBIOUPATh OCHOBAHUS H
KpUTEPUHU ISl KiIacCU(PUKAIIMK XUMHUYECKHUX BEIIECTB W XMUMHUYCCKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMHU H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IE€AYKTHUBHBIE, IO aHAJIOTUH),
JICJIaTh BBIBOJbI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIECCE TO3HAHUA TMOHATHUS (MpPEeAMETHBIE W
MeTalpeaMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJIEIH, UCIIOIb3yeMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 3JIEMCHTA), XUMH4YecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKONW pEeaKIMy — NP PEIIeHUH y4eOHO-TI03HABATENIbHBIX 33/1a4, C yUETOM
3TUX MOJEIBHBIX IPEICTABICHUN BBIABIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBISATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEUYUS B U3YUAEMBIX IIPOLIECCAX U SBJICHUAX.

ba3oBble ucciieqoBaTe/IbCKHe J1elCTBHUA .



YMEHHE MCIOJIb30BaTh IMOCTABIICHHBIE BOIMPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHMS, 4 TAK)KE B KAYECTBE OCHOBBI JJ1s1 GOPMUPOBAHUS TUTIOTE3HI IO TIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPpUOOPETeHHE OMNbITa MO0 TUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEICHUIO
YUYEHUYECKUX DSKCIHEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POpMyJIUpOBaThH 00OOLIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOMpaATh, AHAIW3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIC METOJBI U 3aIlPOChl MPU MOUCKE U OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX W MMO3HABATEJBbHBIX 3aJ1a4 ONPeeEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
o0JlacTU  HWCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOT'O MCIOJIb30BAHMS PA3TMUHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpejcTaBlieHus WHOpMaAIuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
npyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHHE HCMOJb30BaTh M AaHAIU3UPOBATh B Mpolecce yduyeOHOU u
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOJHOU
CpeIlbl.

KomMmyHukaTHBHBIE YHUBepcaIbHbIE yUeOHbIe 1eificTBUS:

yYMEHUS 3a1aBaTh BOIIPOCHI (B X0JI€ IUAJIOra U (W) JUCKYCCHH) M0 CYILIECTBY
oOcyxmaeMol Tembl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3ylbTaThl  [0O3HABAaTEJIbHOU
NEATEIbHOCTA B YCTHBIX U TMHUCbMEHHBIX TEKCTaxX; JeJlaTb MPE3eHTaLHI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSA Y4e€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM W HCCIENOBATEIIbCKOM  JIEATEIbHOCTHM  TpPU  PEIICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3utivii (00Cyx aeHuss, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHALIMS



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryisiTuBHbIC YHUBepcaJbHble y4eOHbIC ICHCTBUA:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
[TO3HABATEIBHBIX 3aJ1a4, CAMOCTOSATEIIBHO COCTABJIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PEIJIAra€MbIE B YCIIOBUM 3aJIaHHM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoit,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOUIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCcTBUM, crenudpuyueckue s MpeaMeTHoOM obnactu  «XuMus», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHWSA, €ro HWHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonuy oOyueHus B 8 Kki1acce npeJMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHUMN:

e PpACKpPBIBATH CMBICII OCHOBHBIX XMMMUYECKHMX IOHATUN: aTOM, MOJIEKYJIA,
XUMHUYECKUN DJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BEIIECCTBO, CMECH
(omHOPOAHASE U HEOHOPO/HAsA), BAJIEGHTHOCTh, OTHOCUTEJIbHAST aTOMHAs U
MOJIEKYJISIDHAast Macca, KOJIWYECTBO BELIECTBA, MOJb, MOJIIPHAas Macca,
MaccoBas J10JIsI XMMUYECKOIo 3JIEMEHTa B COEIMHEHUU, MOJIIPHBINA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCJICHUS, XUMHUYECKasi peaklus, KIacCU(pUKALUs pPEaKIHil: peakuuu
COCAMHEHUs, PEaKUUU pPAa3JIOKECHUS, pEaKIUU 3aMEIICHUs, peaKkluu
oOMeHa, HPK30- M SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P(HEKT peakinu,
AJIpO aTOMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTanb, paginyc aToMa,
XUMHUYECKas CBs3b, NOJIAPHAsL U HEIOJSApPHAs KOBAJEHTHAs CBS3b, MOHHAS
CBA3b, HWOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJs BEIIECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX IIOHATUM H
IPUMEHATH 3TU MOHATHUS NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHHS (POPMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX,
CTENEHb  OKUCJEHUS  3JEMEHTOB B  OHWHAapHBIX  COEAMHEHMSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHJ XUMHYECKOW CBsi3M (KOBaJICHTHas M HOHHAs) B
HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE MEPUONYECKON 3aBUCHMOCTH CBOWCTB
XAMHYECKUX DJIEMEHTOB OT WX TOJIOKeHHS B llepuoamueckoll cucteme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO yU€HHsI, 3aK0OHa ABOTaIpO;

ONKCHIBATh W XapaKTepw3oBaTh TabmuuHyo Gopmy Ilepuoandeckoit
CUCTEMBbl XUMHUYECKHX DJJICMCHTOB: pa3jiMyaTh TOHATHS  «TJIaBHas
noarpymnmna (A-rpynna)» u «mnobouynas noarpynmna (b-rpynmna)», Mansie u
OOJIBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYCHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB [l W.
MeHpeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi siapa, 00IIee YUCIIO JIEKTPOHOB U
pacripejielieHue UX 10 dJIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATH XUMUUYCCKHUE DJIEMEHTHI, HCOPTraHUYECCKUE BEIECTBA,
XUMHYECKUE pPEaKuu (M0 YUCIY W COCTaBy YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE PUMEPAMHU MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TIPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCUTEIIFHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JIeMEHTa 1o (OpMylie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO
XUMHUYECKOU pEaKInH;

IPUMEHSTH OCHOBHBIE OTIEpPAIlUi MBICTUTEIHHON e TETbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHECHHE, OOOOIICHHE, CHCTEeMATH3allhio, KIacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CICICTBEHHBIX CBSI3€M — JUIsI M3YYCHHS CBOWCTB
BEIIECTB W XUMUYECKHX PEaKIHUi, €CTECTBEHHO-HAYYHBICE METOIbI
NMO3HAHUS — HAONIONCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT
(peanbHbIN U MBICJIEHHBIN);

CJIeIOBATh MPaBUJIaM MOJIH30BAHUS XUMHYECKOW TTOCYA0U 1 1ab0paTOpHBIM
o0opynoBaHMEM, a TakKe TMpaBWiIaM OOpalleHus C BEIIECTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XAMHUYECKUX OTIBITOB TI0 TIOYYCHUTO U COOMPAHUIO Ta3000Pa3HBIX BEIIECTB



(Bomopoja M KUCIOPOJa), IPUTOTOBJIEHHUIO PACTBOPOB C OMNPENECIEHHOM
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOIAUTH
XUMHYECKUE SKCIEPUMEHTHI M0 PAClO3HAaBaHUIO PAacCTBOPOB IIENOYEH U
KHCJIOT ¢ IOMOLIBIO UHJIUKATOPOB (JTaKkMyc, (PeHON(TAIEUH, METUIIOPAHK

U JpyTHe).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK

3.1 XHMUHECKUX d1eMeHToB /1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMu4decKas CBS3b.
3.2 OKHUCIUTETBLHO- 8 Bubmrotexa LIOK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bu6mmoreka [{OK
Hroro no paseny 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 6 bubmmoreka [{OK
JKU3HM 4eoBeKka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 ; bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
paboTHI B TaOOPATOPUN U TIPUEMBI bubnuorexa [JOK
3 1 13
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 14 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 20 bubmmorexa [TOK
: . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1 21
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 27
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJIIPHOE YUYEHHE 1 28 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

9 Xumnueckas popmyrna. BareHTHOCTD 4 bubmiorexa LIOK
Py https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
bubmmorexa [{OK
10 [Ipocteie u cio ¢ BEIeCTBA 11
POCTLIC I CIOAHBIC BELIECTS https://m.edsoo.ru/ff0d2a6¢c
11 OTtHocuTenbHAst aTOMHas Macca. 1 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHAYECKOTO 18 bu6mmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. 19 bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. 55 bu6mmoreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS 6 bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIllECTBA 10 YPAaBHCHUSM 2 bubmmorexa [TOK
B P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus XuMuueckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHUS 8 bubmorexa HOK
peardt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneaucT. O600IIeHNE 1 9 bubmorexa HOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponeHas padota Nel mo teme 15 bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopoa — 3jieMeHT u 16 bubmorexa HOK
AYxd. poaL https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHCIIOpoaa (PeaKIiK OKUCICHHUS 29 bubmorexa LHOK
poJia {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 JIa0OPATOPHUHU U IIPOMBIIIIEHHOCTH 30 bubmiorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O 6 bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITUIX
TormmBo (HedTh, yroias U METaH).
25 3arps3HeHue BO3Iyxa, CIIOCOOBI €r0 7 bubmorexa HOK
p yEd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktruueckast pabota Ne 3 o Teme
26 «ITonmyyenue u cobnpanue 13 bubmorera [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe 14 bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA 20 bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTHe 0 KHCIOTaX U COJIAX 21 bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B 27 bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «[Tony4yenue u cobupanue BOAOPO/Ia, 28 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH 10 bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEII[ECTBA Ia3a [0 €ro U3BECTHOMY 11 bubmmorera [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 YpaBHEHHUIO PEAKIINKN Ha OCHOBE 17 bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA 18 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 ! bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTENb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS 55 bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast padota Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C 31 bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme 1 bubnunoreka [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, ; bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

41 KHUCJIOTHBIX, OCHOBHBIX H 8
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHwusI: COCTaB, K1accuuKaIms, 14 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMUYECKUE CBOWCTBA 15 bubnnorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, )8 bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA 29 bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) 0T )eHI/ISI XI/IMI/I‘IZSKI/I@ 7 bubmorexa OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME 13 bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCCaMH HEOPraHUYECKUX 14 bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHUH
OO6o01eHre 1 cucTeMaTu3arus bubmuoreka [JOK
49 . 15
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 28

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

ol XUMHUYECKHX d71eMeHTOB. [ToHsITHE O 29 httos://m.edsoo.ru/00adaffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema ” bubnuorexa [JOK
XUMHUYECKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [Iepuoasl, rpynmsl, MOATPYIIIIEI 29 bubnuotexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX 6 bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit 7 bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B 13 bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. 1. 14 bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB 20 bubnunoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xumireckas coasp 21 https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas XuMu4eckas 27 bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 ” bubmuoreka [IOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenery oxHCIeHuA . 3 https://m.edsocla_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 4 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 17 httos://m.e dSO(])_.Iru 100adb076
KonTpoapHas Ta Ned o tem
65 «CTp(I))SIJ{IHe ZT(I));T)?HJ:IH%(():K; ) 1 18 brbmmorexa [OK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6001IeHNE U 1 ” bubnuoreka [IOK
CHCTEMaTH3allHs 3HAHHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 55 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edsoo.ru/00ad9cb2
68 Peseprubiit ypok. O6001eHNE 1 1 6 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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Jlata BHeceHus
W3MEHEHUH,
JIOTIOJTHEHU T

Conepxanue
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Xumusa, 9 knacc/ FabpuensH 0.C., Octpoymos W.T., Cnagkos C.A,,

AKuUMOHepHoe obuecTBo «M3aaTenbcTBo «lpocBeweHme»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

2. Metomuyeckoe nocodue. 8 kiacce (aBropsl O. C. IN'abpuensu, U. I'. Octpoymos, U. B.
AxkcéHoBa).

3. [Iporpamma kypca xumuu Juist 8—9 KinaccoB 0011e00pa30BaTEIbHBIX YUPEKICHUN
(aBTopst O. C. I'abpuensn, C. A. Cnaakos).

4. Pabouas tetpanp. 8 kiacc (aBtopsl O. C. 'abpuensu, C. A. Cnagkos).

5. Terpaap st 1abOpPaTOPHBIX OTIBITOB U MTPaKTUYECKUX padoT. 8 kimace (aBropsl O. C.
INabpuensu, . B. Akcénora, U. I'. OctpoymoB).

6. Xumus B TecTax, 3ajadax u ynpaxaeHusx. 8 kimacc (atopsl O. C. I'abpuenss, 1. B.
Tpurybuak). 7. OnexTponHas ¢popma yaeOHUKA.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
1. Poccuiickas anekTpoHHas mkosa. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru
3. XKypuan «Xumus u xusub»io - https://hij.ru/

4. ToxbopHa nuTepaTypsl Mo xumuwio - http://c-books.narod.ru/
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