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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus, MPECTaBICHHBIX
B ®I'OC OOO ¢ yuéToM KOHUEMIUU TPENOoIaBaHusl YYEOHOIro npeamMeTa « XUMHs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHHUsi, BOCHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPECIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazneliaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3ynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUU CIYKUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPUPOJIE, O IMYTAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 (hYHKIIMOHAILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIIBHOW  Y4eOHOW  JIeITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(DECCHOHATBHOMN S TEIILHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

CIoco0CTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHUHM Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHUMU.

CrpykTypa coAepkaHHsl MPOTPaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxona kK €€ usydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
NIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa JI. . MeHeneeBa kak OCHOBHOTO 3aKOHA XWMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBS3H;

— TpeNCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHU U3Y4aeMbIX
BEILIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIONICH HAYYHOM KapTUHBI MUPaA B JIOTHUKE
€€ CUCTEMHOM NPHUPObI, HEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
[I03HAaHUs B Hayke. M3yueHne XMMHM NPOUCXOIUT C MPUBJICYEHHEM 3HAHUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
Kiacce» U «dusnka. 7 knacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH Kak O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHYECCKUX 3HAHUN —
BOKHEHTTNX (AKTOB, TOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAayKd, B MPUOOMIEHUU K
HAay4YHbIM METOJaM NO3HAHUS NPU W3YYCHUH BELIECTB U XMMUYECKUX PEaKLHM, B
(GbOopMUPOBAHUY U PA3BUTHUH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHHUH B y4eOHO-



MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUE LU, KaK:

— (¢GopMHUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

—  HampaBJIICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne yCI0BUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUarOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ¢opmupoBaHue oOmmIeH (QYHKIMOHATHPHOH W E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJICHUS
OKPYXKAIOIIEro MHpA, WCIOJIB3YS 3HAHUS W OIBIT, IMOJYYCHHBIC MPH H3YYCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCsl T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW JJIs BBIPAOOTKH HDKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW MAESATENBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiIs M HANpaBICHHOCTH JaTbHEHUIIEro
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAaHWS B XUMHUU. UKCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XMMHUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHu.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMMCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JbJla, pACTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31e€MeHT W HpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTpornHasi MoaAu(UKaIus 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 poctoe BemecTBo. Haxoxnenue Bogopoaa B IpUpoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

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

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa coseil. @uszndeckre U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHo
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOW MACCOBOM JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK! MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BayXHENIINE KI1acChl HEOPTaHUYECKUX COCUHEHUI.

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

[lepBble MOMBITKU KIacCU(MUKAUM XUMUYECKUX 3yeMeHTOB. l[lonsitue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas u ninuHHonepuoaHas hopmsl [leprogndeckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOMCTB II0 TpylIlaM M I[EPUOJaM.
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
IIEpUOJOB, Kaius, KajJbLUsl U UX COCIAUHEHUU B COOTBETCTBUHU C IIOJOKECHUEM
3JIEMEHTOB B lleproanyeckor cuctemMe U CTPOCHUEM UX aTOMOB

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT M HENOJsApHAasl) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

THUIBI KPUCTATUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA
KPHUCTAJUIMYECKON PEMIETKU U BUAA XUMAYECKOU CBA3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Crenenp  okucieHus. OKHCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHue oO0pa3lioB BEUIECTB METAVIOB M HEMETAJUIOB, B3aUMOJICICTBUE
TUAPOKCUAA LHUHKA C PAcTBOpPAMHM KHCIOT U IIeJIoYeH, MPOBEJCHUE OIbITOB,



WUTIOCTPUPYIOMINX ~ MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
(ropeHue, peakiuyu pas3ioKeHus, COSTUHEHUS).

Mesxicnpeomemmuwle cea3u

Peanmzanust MexXmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMHUU B 8§ Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOMUX eCTEeCTBEHHO--HAyYHBIX
MOHATUHN, TaK ¥ TIOHSATHUH, SBISFOIIUXCS CUCTEMHBIMH JIJISl OTJCNBHBIX PEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OO0mue ecTecTBEeHHO--HAYUHBIC MOHITH: HAYYHBIN (akT, TUIIOTE3a, TeOpus,
3aKOH, aHalM3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
AKCMIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOJICITh, SIBIICHHUE.

dwusuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
pPaMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKHI 3aps], BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSHHE BEIECTBa, ra3, (U3UYECKHE BEJIMYMHBI, €IHHUIIBI
U3MEPEeHHsI, KOCMOC, IJIaHEThI, 3BE3/161, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TTOPO/IbI, TOJIE3HbIE
MCKOIIaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecCKAsi peaKIus

Knaccudukaius XuMUYeCKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (110 YUCTY
U COCTaBy YYaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekTy, 1o
U3MEHEHHIO CTETICHEW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHSI.

[TonsiTie 0 ckopocTH XuUMHUYecKoW peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [[oHsATHEe O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U IMOJIOKEHHE XHMHUYECKOTO

paBHOBECHSL.
OKHCITUTETPHO-BOCCTAHOBUTEIFHBIE ~ PEaKIMM,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBienue YpPaBHEHUMU

OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
KaTtnonsl, anronbl. MexaHuW3M JUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBsizu. CreneHp qucconuannu. CUIIbHBIE U CIa0bIe 3JIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI peAKIUA MOHHOTO OOMEHa,
MOJHBIE W COKpAaIIEHHBIE HWOHHBIC YpaBHEHHs peakuuid. CBOWCTBAa KHCIOT,



OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00 ANEKTPOIUTHUECKON TUCCOLMALIIH.
KauecTBeHHbIe peakuiuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMHU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEeMeTauloB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), UCCIeAOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICHUCTBUSI  Pa3NMYHBIX  (PAKTOPOB, HCCIENOBAHUE  AIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, IPOLIECCA AUCCOLUALIUU KUCTIOT, IEJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BHUEO MaTepUajoB), MPOBEIECHUE ONBITOB, WUIUTFOCTPUPYIOLUIUX
OpU3HAKU TPOTEKaHUs peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX pEaklMii (ropeHue, peakiuu pasioKeHUs,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKLMil HA HOHBI, PEIIEHUE HKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTayibl 1 X COeITMHEHHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpuanyeckue CBOMCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHUE CBOIMCTBA HA IPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTaJUlaMH, HeMeTajUlaMH, Iesoyamu). XiiopoBomopon. ConsiHasg KHCIIOTa,
XUMUYECKHE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. J[leiictBue xyopa U
XJIOPOBOJIOPO/JAa Ha OPraHU3M 4eoBeKa. BaxkxHelmme XIopuabl U UX HaX0KICHUE B
IpUPOE.

O6mas xapaktepucTtuka ameMeHToB VIA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CePhl. AJTOTPOITHBIE MOAU(PUKALIUNA KACTIOPOAa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdeckue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, pU3nUecKre U XUMUYECKUE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJjlacca KHUCJIOT M crnenuduueckue). XUMHUYECKUE PEaKuu, JeKallle B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOJMYy4YEeHUs] CEpHOM KHUCIOTHL. [IpuMeHenuwe cepHou
kuciaoTel. CoOJM CEepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HOH.
Haxoxnenune ceppl m €€ coenuHEHUW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXAaIoLEeH Cpellbl COECOUHEHUSIMHU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAILECHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHs. A30T, paCIpOCTPaHEHHE B IPUPOJE,
dusznueckre u XMMUYECKHe CBoCcTBa. KpyroBopoT a3zoTa B mpupoae. AMMHAK, €ro
(u3nueckre U XMMHUYECKUE CBOMCTBA, MOJyYeHHe U npuMeHeHue. Coiau aMMOHus,
uX (U3HYECKHE U XMMUYECKHE CBOMCTBA, MpUMEeHEeHHe. KauecTBeHHas peakuus Ha



MOHBl aMMOHMS. A30THas KHCIIOTa, €€ MOoJydyeHue, (PU3HUYECKHEe U XUMHYECKHE
cBoiicTBa (0OIIME KaK TMPENCTaBUTENsl Kilacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE MUHEPATIBHBIX YA0OPEHUH.
XHUMHUECKOE 3arpsA3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
Moaudukauuu pocdopa, puznyeckue u xumuueckue corctra. Oxcup docdopa
(V) u dochopras xuciora, Gpu3MUecKUe U XMUMUYECKHE CBOMCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIICHUS. YTIIepoI, AJTIOTPOIHbIE MOIU(DUKALIUH,
pacnpocTpaHeHue B Npupoje, PU3nYecKue U XUMUYECKUEe CBOMCTBA. AJcopOuusi.
Kpyrosopor yrinepoga B mnpupoje. OKcuabl yriaepoja, uX (Qu3anyueckue Hu
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKUBbIE OpraHU3Mbl, IOJyYCHHE U
INPUMEHEHHE. DKOJIOTHYeCcKre MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUrnoTe3a Ta00aqbHOTO MOTEIUICHUS KiuMaTa, MapHUKOBBIM 3(¢ekT. YroibHas
Kuciaora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHUE CBOMCTBA, IMOIYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TIIMLEPUH, YKCYCHasl KHCIIOTa).
[IpuponHble HCTOYHUKU YIIEBOJOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),
OpOAYKTHl MX nepepaboTku (O€H3MH), UX pOJib B OBITY M INPOMBIIIJIEHHOCTH.
[TonaTHEe 0 OHMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KUpax, OeiKax, yrieBojax — 1 ux
poaM B KU3HM 4eJoBeka. MaTepuaabHOE€ €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢wusnyeckue W XUMHUYECKHE CBOWCTBA, TOJNYYCHHUE H
npuMeHeHue. CoeJuHeHNs KpeMHus B ipupoje. Ob1re npeacTaBaeHus 00 OKCcuie
kpemaus (IV) u kpemaueBoii kuciaore. CHIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWUTENbHBIE MaTepualbl: KepaMuKa, CTEKIIO,
IeMeHT, ©OeToH, Xene300eroH. [IpoOmembr  OG€30MMaCHOrO  MCIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPHUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJICHHE KAaUEeCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHUA, OMBITHL, OTpaxkaromue (pU3MUEecKue U XUMHYECKHE CBOMCTBa
TAJIOTEHOB M MX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB),
03HAaKOMJIEHHE ¢ 00pa3laMu XJI0pHUI0B (TAIOTEHUI0B), 03HAKOMJIEHHE C 00pa3aMu
ceppl M €€ COEQUHEHUSMU (BO3MOXKHO HCIOJIb30BAHUE BUIECOMATEPHAIIOB),
HaOJIIoIeHNEe Ipolecca 00yrIMBaHUs caxapa MoJl JeHCTBUEM KOHLIEHTPUPOBAHHOM



CEpHOM KHUCIIOTHI, U3YUEHHE XUMUYECKHX CBOMCTB pa30aBICHHOM CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakiuu Ha CyJib(aT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MIPOTEKAHUs, O3HAKOMJIEHUE C (PU3UYECKUMH CBOMCTBaMU a3zoTa, ¢ochopa U HX
COEIMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), 00pa3liaMu a30THBIX
u pochopHbIX yI0OpEeHUH, TOydeHHEe, cOOMpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOWCTB aMMHaKa, MNPOBEIACHHUE KAYECTBEHHBIX pEAKIMI HAa HOH aMMOHHUSI U
dochar-uoH U U3ydeHUE TPUZHAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yYCHHE MOJCICeH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOlMKU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, MOJIYUYCHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YIJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJIEHME C NPOAYKIHUEH CHIMKATHOW MPOMBIIIIEHHOCTH,
pellIeHNE SKCIEPUMEHTANIbHBIX 3aJlady 1Mo Teme «BaxkHeillune HemeTamabl U HUX
COEZIMHECHUSD.

MeTaabl U UX COeTHHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM
ux mnonoxeHuss B Ilepuogmueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTayioB. Metajuinueckasi CBA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMUYECKUe CBOKCcTBa MeTauioB. Oo1me
criocoObl ToTyueHuss MeTauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
CIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTaimbl: moJjiokeHue B [lepuoaudeckor CUCTEME XMMHYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHHME HMX aTOMOB, HaXOXJICHUE B NIPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWCTBA (Ha mpumepe Hatpusa U Kanwusi). OKCuasl U
TUAPOKCHABI HaTpusi | Kanus. [IpuMeHeHue IIeIOYHBIX METAUIOB U HUX
COEIMHEHU.

[[lenoyHo3eMeNbHBIE METAUIBI MAarHUd ©  KaJIbIUM: TIOJIO)KEHUE B
[Tepunoanueckoit cucreme xumuueckux 3nemenToB 1. 1. Menaeneesa, cTpoeHre nux
aTOMOB, HaxoJieHHuEe B npupoae. PU3N4YEeCKue U XMMUYECKUE CBOMCTBA MAarHUs U
Kanblys. Baxueume coefuHeHUs KaTbIus (OKCUI, TUIPOKCHU, CoJn). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ YCTpAHCHUS.

AJtoMuHMH: oJ10keHne B [lepruoanyeckor cucTeMe XUMHUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aroMa, HaxoXKAeHUe B mpupone. duzndeckue u
XUMHUYECKHE CBOMCTBA alfOMHHUA. AMDOTEpHBIE CBOMCTBA OKCHIa U THUAPOKCHIA
AJTIOMUHHUS.



Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOCHUE aroma, HaxOXJIeHUE B mpupone. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA xene3a. OKCUabl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJblIUsl M HATpPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJICJIOBAaHNE CBOUCTB >XECTKOM BOJIBI, MPOIECCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXKHO  HCTOJB30BAHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha HOHBI: MArHUs, KaJIbIIHs, aTFOMUHMS, ITUHKA, xkene3a (11)
u xene3a (Ill), menqu (Il), HaGaromeHne U omMMcaHWE MPOLECCOB OKpPAIIHMBAHUS
IJIaME@HU WOHAMHU HATpus, Kaluid UM Kalblusd (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMAaTEpPHaJIOB), KCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTATBHBIX 3a/1ad 1o TeMe «BakHeime
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa u maTepuansl B MOBCEIHEBHOW JXKM3HU 4YeloBeka. be3omacHoe
UCITOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momorns npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroIlew cpenbl (MpeienbHas I0MmycTHMast
KOHIIeHTpanwus Bemiects, nainee — [1J1K). Poias Xxumuu B penieHnn SKOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3yueHrne o0pasloB MaTepuaaoB (CTEKIJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepuabl).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK U TOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH JJISI OTJEJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUs, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIEHUE, NapHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI,
PaIMOaKTUBHOCTD, MOJIeKYI1a, AIEKTPUUYECKUN 3aps, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKHU, (POTOAJIEMEHT, BEUIECTBO, TelO, OO0BEM,



arperaTHOe COCTOSHHE BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUINYECKas]
pemérka, CruiaBbl, (U3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUTaHETHI, 3BE3/b1, CoHIIE.
buonorusi: ¢ortocunres, npixaHue, Omocdepa, SKOCUCTEMA, MHHEPAJIbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBRA.
['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAUA W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJIeJuI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HH(pOpMaLHUE O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUN YYE€OHBIX, TIIO3HABATENIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpPA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHHE K TPYJLy U PE3yJIbTaTaM TPYAOBOU JEATCILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ACSTEIBHOCTU U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHUSA, IOHMMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIy9aeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX pEeHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOP U, TPUHITUTI,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUSA U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSITh B TIpolleCcCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmyia U YypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHbIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
IPaBUJIILHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEAEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIHUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUNH 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOU AP(DEKT peakium,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabnuuHyto Qopmy Illepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogmyeckass cucremMa XuMHUecKux dieMmerToB J[. U
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIHH
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOrO0 3JIEMEHTa MO (opMylie COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€M — ISl U3YyYEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuiaM oOOpalleHHus C BeIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh M MPOBOIAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKI[usi, XUMUYECKasi CBs3b, TETUIOBOU A HEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTETICHb OKUCJIEHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepronuyeckoit cUCTEMBl XUMUYECKHX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CcrenuuuecKkrne XUMHYECKUe
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TOIYYEHUIO i COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 ) bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 1
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopon. [Tonsitue o bubnuoreka [JOK
2.2 8 1 1
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 2
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

I[TPOTPAMME



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

9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 L 1 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
19 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 10 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 14
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OOmast XxapakKTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COCITMHEHUS
OOm1ast XxapaKTepUCTUKAa XUMUYESCKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DR ’ P https://m.eds00.ru/7f41a636
COCITMHCHUS
OO11ast XapakKTepUCTUKA XUMUYESCKHX
2.4 :meﬁeHTml: IVAI-)r nbl. YTIIepoa u 8 1 2 Bubmmorexa LIOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 31

Pa3pea 3.

MeTa/jIbl 1 X COCTUHEHUS



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

bubmuoreka [JOK

3.1 00 i 2
HIHE CBOMCTBA METaILIon https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 B 10
aXHEHIIEe METAJUIBI ¥ UX COSTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazgeny 12
Pa3nen 4. O0mue cBeieHus1 00 OPraHUu4ecKUX COeIMHEHNAX
41 Bo3HuKHOBEHME M TpEeIMET OPraHUYECKON 1
' XUMUHU
4.2 YTIIeBOIOPO/IBI. 3
43 Kucnopo comeprxamniue opraHndecKue )
' COCIMHEHUSL.
4.4 Bbrnomornuecky BakHBIE COSTMHEHMS. 2
Hroro mo pazgeny 8
Pa3nen 5. Xumusi u oKpykaionias cpeaa
5.1 BemecTBa 1 MaTepuaibl B )KM3HU YeJIOBEKA 2 bubmorexa HOK
' Hl P https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 2
PesepBHOE BpeMs 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC

N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabnbie | I[IpakTnueckue o0pa3oBaTe/IbHbIE

n/n Bcero H3Y4YeHH s

padoTsI padoThbI pecypchl
BBenenne S)
Boansrit unctpyktax mo Th.
1 HpeiMeT XI/IMI/III?I?II;)OJ'H) XUMHHU B 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c

JKU3HU 4eJloBeKa. Tena u BelecTna.

9 MeTob1 TTO3HAHUS B XUMUH. 1 bu6mmoreka [IOK
ArperatHbie COCTOSIHUS BEIIECTB. https://m.edsoo.ru/ff0d227e

3 YucTele BemecTBa U CMECH. 1 bu6moreka [IOK
CriocoObI pa3eiicHus CMECEH. https://m.edsoo.ru/ff0d23dc
[IpakTrueckas padota Ne 1

4 «IIpaBmiia paboThI B 1ab0paTOpun 1 1 bubmuorexa [JOK
1 TIpuéMBI 0OpaIeHHs C https://m.edsoo.ru/ff0d26ca
J1a00paTOPHBIM 000PYI0BAHUEM)

[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKU MOBAPEHHOM COJIH)»
ATOMHO-MOJIEKYJISIpHOE YUeHHe. 15
XuMHYECKHE IJIeMEHThI.

5 ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 9 bubnuoreka [IOK
AIIEMEHTBHI. https://m.edsoo.ru/ff0d2a6c
3HaKH (CHMBOJIBI) XUMHUYECKHUX

7 BHeMeH(TOB. Heplzozmqecxaﬂ 2 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2be8
cucrema .M. Menzaeneesa.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

8 Xumnueckue Gopmynsl. [Ipocteie n 5 bubmuorexa [IOK
CII0’KHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
3
o | nemecrs. Bancarocts arowos 3 BuGmorera LIOK
m ' https://m.edsoo.ru/ff0d2d50
XAMHAYECKUX IEMEHTOB
X Y
10 | onmrsccn pemct, 3acon | 3 BuGiorera LIOK
PCAKIHH. https://m.edsoo.ru/ff0d2eae
COXPAHEHUS MACCHI.
bubmmoreka [{OK
11 T 7. 2
HIIBE XIMHTICCIUX peatiiid https://m.eds00.ru/ff0d323c
12 KonTpomnbnas padora Nel 1
Ba:xkueiilue npeacraBuTeu
HEOPraHN4YeCKHUX BEIIECTB. 20 bubmuorexa [JOK
KoanuyecTBeHHbIC OTHOLICHHUS B https://m.edso0.ru/ff0d350c
XHMHUH
bu6mmoreka [IOK
13 B K . 2
OAYX M ET0 cOCTaB. RUCIOpoa https://m.edsoo.ru/ff0d5230
14 HIEI)aKTI/I:eCKeaH pZ6OTa Neg 3 . BuGnorexa LIOK
«[lonyuenune, cobupanue u
yi ’ p https://m.edsoo.ru/ff0d37fa
pacro3HaBaHUE KUCIOPOIay
bubmuoreka [JOK
15 O .B . 2
KCHARL BOAOPOA https://m.edsoo.ru/ff0d3al6
156 | donyeenme coompante u ) BuGorera LIOK
ya ’ p https://m.edsoo.ru/ff0d3b88
pacrno3HaBaHUE BOJOPOAa»
b K
17 KucnoTsr. 2 nommorexa [10

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK

18 Coamn. 2 https://m.edsoo.ru/ff0d3f34
19 KosmuecTtBo Beniecta. MousipHas 5 bubnuorexa [JOK
macca. https://m.edsoo.ru/ff0d40c4
. bubmnoreka [IOK
20 Moxsipitili 0GbeM rasos. 1 https://m.edsc]i).ru/fde4290
21 PacueTsl Mo XUMHUYECKUM 9 bubmmoreka [{OK
YPaBHEHHSIM. https://m.edsoo.ru/ff0d448e
bubmmoreka [{OK
22 Boza. Ocropaits. 1 https://m.edS(])_E).ru/fde4614
23 PactBopel. MaccoBas nons 5 bubnuoreka [IOK
PacTBOPEHHOTO BEIIECTBA. https://m.edsoo.ru/ff0d497a
[IpakTnueckas padorta Ne 5
24 «IIpurotoBnenue pacTsopa ¢ 1 bubmuorexa [JOK
3aJJaHHOW MAacCOBOM HOJNEH https://m.edsoo.ru/ff0d4790
PacTBOPEHHOTO BEIIECTBA»
25 KonTtponsHas padorta Ne2 1
OcHOBHBIE KJIACCHI ) 13 bu6mmoreka [JOK
HEOPraHUYeCKHX COeInHEHMIi. https://m.edsoo.ru/ff0d4c4a
26 Oxkcupl, uX KI1accupukanus u 5 bu6mmoreka [JOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/ff0d4ae2
97 OcHoBaHusl, X KIaccuuKanus u 5 bu6mmoreka [JOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/ff0d4dd0
08 Kucnotsl, ux knaccudukanus u 5 bu6mmoreka [JOK
XUMUYECKHE CBOMCTBA. https://m.edsoo.ru/ff0d4dd0
29 Conu, ux knaccupukanus u 5 bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

I'enernueckas CBA3b MEXKIY

30 KJIaCCaMH HEOPraHUYIECKUX bubmnorexa LIOK
SO — https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 6
31 «Pemienne 3kCepuMeHTaIbHbIX bubnuorexa [JOK
3ama4 1o TeMe «OCHOBHBIEC KJIACCHI https://m.edsoo.ru/ff0d4f42
HEOPraHWUYECKUX COCAMHCHUIDY
32 Kontponbhas padota Ne3
Crpoenne aroma.
Ilepuoauveckuii 3aK0H 1 Butmotexa LIOK
TepHOITIeCiat cuerema https://m.edsoo.ru/ff0d542e
XUMH4ecKkux djementon ..
Memnjeseena.
| oo
https://m.edsoo.ru/ff0d55a0
AMdoTEpHOCTS.
OCHOBHBIE CBEJICHHS O CTPOCHUU
34 aToma. CTpoeHII[/Ie BJ'IGKTpopHHI)IX bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
000JI09YCK aToMa.
OTKpBITHE TIEPHOINIECKOTO 3aKOHA
J.M1.MenpaeneeBbiM.
| mememmens
https://m.edsoo.ru/ff0d59e2
XapakTepucTHKa 3JIEMEHTA 110 €ro
MTOJIOYKEHUIO B TIEPHOINICCKOM
cCUCTEME.
36 KonTtponsHas pabota No4



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

XuMuuyeckasi CBA3b.

———— 7 bubmuoreka [JOK
CIHTETLHO https://m.edsoo.ru/ff0d5b40
BOCCTAHOBHTEJbHbIE PeaKINU.
T i :
g | o, |
P https://m.edsoo.ru/ff0d5eba
HEMOJIIpHAs, METaJNIMIeCKasl.
bubmmoreka [{OK
. 1
38 Crenetib OKHCICHHS https://m.edsoo.ru/ff0d6342
bubmmoreka [{OK
K 05, 1
39 OHTpOBHas paGoTa NS https://m.eds00.ru/f0d664e
40 OKHCIUTETHHO- 5 bubmuorexa [JOK
BOCCTAHOBHTEJIbHBIC PEAKIIUH. https://m.edsoo.ru/ff0d664e
A1 Wrorosas koHTposbHas paboTa 1 bubnuoreka [IOK
No6. https://m.edsoo.ru/ff0d67ca
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

XuMHYECKHE PC€aKIuu U
3aKOHOMEPHOCTH UX
NMpPpOTEKaHUA

CKOpOCTh XUMUYECKOHN pEaKInu.
DHepreTuka XuMUYECKHX
peakuuii. DakTopsl, BIUSIOMINE HA
CKOPOCTh XUMUYECKHUX PEAKIUI

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

[IpakTnueckas padora Ne 1.
«BnusHue paznuuHbix GaKkTOpoB
Ha CKOPOCTh XUMHUYECKOM
peaxkiuu.»

bu6mmoreka [IOK
https://m.edso0.ru/00adb6b6

TTousiTie 0 XUMHUYECKOM
PaBHOBECHH.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

PacTBopsbl. Teopus
JIEKTPOJTUTHYECKOM
AUCCOLHALMH.

11

ITonarue o pactBopax. Bemectsa
3IEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M 3JeKTPOTUTHYECKOM
JMCCOLIMALIMN BEIIECTB C HOHHOU
CBA3BIO.

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

MexaHn3m guccoimaliy BEIECTB
C MOJIIPHOM KOBAJIEHTHOM CBSI3bIO.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK

6 CunbHbIe U clla0ble 3JIEKTPOJIUTHI. 1 httos://m.eds0o.ru/00adbch0
7 Peakumu nonHoro oo6MeHa. 1 bubmmoreka [{OK
CBoiicTBa HOHOB. https://m.edsoo.ru/00adbe9a
8 XHUMHUYECKHEe CBOMCTBA KUCIOT 1 bubmmoreka [{OK
KaK 3JICKTPOJIMTOB. https://m.edsoo.ru/00adc28c
XUMHUYECKHEe CBOMCTBA OCHOBAHMIA bubmmoreka [IOK
9 1
KaK 3JICKTPOJIMTOB. https://m.edsoo.ru/00adcade
10 XUMHUYECKHEe CBOMCTBA COJIeH Kak 1 bubmmoreka [{OK
AIIEKTPOJIUTOB. https://m.edsoo.ru/00adcd68
. bu6mnoreka LIOK
1 Fzpomis cone. ! https://m.eds00.ru/00add448
12 O06001menre 3HaHMi MO TeMaM 4- 1 bubmuorexa [JOK
11. https://m.edsoo.ru/00add5d8
[TpakTuueckas padota Ne 2.
13 «IfemeHI/Ie 3KC1'IpepI/IMeHTaJ'II)HI>IX 1 Bubnuorexa LIOK
https://m.edsoo.ru/00add8b2
3a/1a4 1o TeMe.»
bu6mmoreka [JOK
14 Kourpossias padora Nel. L https://m.edsoo.ru/00add9d4
DJIeMeHThI-HeMeTAJJIbI M HX 31
Ba)KHeH IIMe coeTuHeHMsI
DJIeMEHTBI-HEMETAJUIBI B IPUPOIC
15 u B Ilepuoandeckoii cucreme 1 bu6mmoreka [JOK
XMUMHUECKUX deMeHTOB JI. 1. https://m.edsoo.ru/00addd12
Menneneesa.
[IpocThie BelecTBa-HEMETAILIHI, BuGmorexa [OK
16 UX COCTaB, CTPOEHHE U CIIOCOObI 1

MOJIYYCHMU.

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00addbfa

BonopoHbie 1 KUCIOPOIHBIE

bubmuoreka [JOK

17 COC/IMHCHUSI HEMETAILJIOB. https://m.edsoo.ru/00addecO
18 Bonopon - anemeHT u npocroe bubnuorexa [JOK
BemiecTBo. [lonyuenue Boopoa. https://m.edsoo.ru/00addfe2
19 XHUMHUYECKHEe CBOMCTBA U bubmmoreka [{OK
npUMeHeHHe Boopoaa. Boja. https://m.edsoo.ru/00ade104
[TpakTuueckas padota Ne 3.
20 «lPlonyquHe B(?)lopona " bubmmorexa LIOK
N https://m.edsoo.ru/00ade348
W3YYCHHE €r0 CBOMCTB.»
21 I"ajmoreHsl - XUMHUYECKHE bu6moreka [IOK
AJIEMEHTHI ¥ ITPOCTHIE BENIECTBA. https://m.edsoo.ru/00ade488
29 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOJCTBA raJIOr€HOB. https://m.edsoo.ru/00ade64a
XJI0pOBOJOPOIL.
23 Xnoiomioioimﬂ KHCJIOTA. bubmorexa [IOK
https://m.edsoo.ru/00ade64a
XJTOpUJIBI.
[TpakTuueckas padota Ne 4.
24 «lfemeHI/Ie SKCHpepI/IMCHTaJ'II)HBIX bubmmorexa LIOK
https://m.edsoo.ru/00ade802
3a1a4 1o Teme «l ajoreHs».
OO6muras xapakTepucTuKa
25 HCI\I:éTaJ'IJI(I))B no;)rpynnbl bubmorexa [JOK
https://m.edsoo.ru/00adea28
KHCJIOPO/JIa.
26 Kucnopon u o301. Kpyrosopot bubnunoreka [JOK
KHCJIOPOZa B IIPUPOJIE. https://m.edsoo.ru/00adec8a
97 Cepa. AmioTponusi cepsl. bubnunoreka [JOK
CoiicTBa 1 IpHUMEHEHUE. https://m.edsoo.ru/00adec8a
28 CepoBonopoa. Cynbhusl. Bubmorexa LIOK

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



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6

29 Kucnoponaconepxamme bubnmoreka [JOK

coequnenus cepol (1V). https://m.edsoo.ru/00adf004

30 Kucnoponconepxamme bubnuorexa [JOK

coequnenus cepol (VI). https://m.edsoo.ru/00adf180

31 O06o06marmuii ypok mo Temam 27- bubnmoreka [JOK

30. https://m.edsoo0.ru/00adf306
32 OO6mras xapakTepucTuKa bubnuoreka [JOK
3JIEMEHTOB TIOATPYIIIHI a30Ta. https://m.edsoo.ru/00adf518
bubmmoreka [{OK
33 AMMHaK. COIH AMMORI. https://m.edsoo.ru/00adf68a
[TpakTuueckas padota Ne 5.
34 <<HpOJ'IyquI/Ie athHaKa U U3y4YeHUE bubmmorexa LIOK
N https://m.edsoo.ru/00adfc20
€ro CBOMCTBY»
bu6mmoreka [IOK
3 Oxortst asota. https://m.edsoo.ru/00adfd9c
bu6mmoreka [IOK
36 ABOTHas KHCIOTa B €€ COJIH. https://m.edsoo.ru/00adfebe
37 docdop 1 ero coeAMHEHUSI. bubnmuorexa [JOK
Kpyrosopot docdopa B mpupoe. https://m.edsoo.ru/00ae006¢
OOm1ast xapakTepUCTUKA

38 AJIEMEHTOB TIOTPYIIIIBI YTIIepOa. bubmmoreka [IOK
AstoTponus yriepoja. https://m.edsoo.ru/00ae027e
AncopOrus.

39 Oxkcunpl yriaepoja. bubmorexa HOK
https://m.edsoo.ru/00ae054e
bubmmoreka [JOK

40 VYroapHas KUCIOTa U €€ COJIH.

https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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[Ipaktuyeckas padora Ne 6.

bubmuoreka [JOK

41 I1 1
« OMYHCHIE ORCIA ymfpoﬂa https://m.edsoo.ru/00ae0bf2
(IV) u u3y4yeHue ero CBOMCTB.»
4 Kpe 1 erO COTIHe 1 bubmmoreka [{OK
MHHHU U €T HNHCHUS.
p A https://m.edsoo.ru/00ae0el8
43 O06o06mienne 3HaHni 110 TeMam 39- 1 bubnuorexa [JOK
42. https://m.edsoo.ru/00ae103e
bubmmoreka [IOK
44 P : 1
clieHme sanat https://m.edso0.ru/00ae1156
bu6moreka [IOK
45 K 6ota No2. 1
OHTpOIbHA pabota https://m.edsoo.ru/00ae1156
MeTasibl 12
DIIEMEHTHI-METAIIBI B IPUPOJE U
46 B [lepuoanyeckoii cucreme. 1 bu6mmoreka [IOK
OCOOEHHOCTH CTPOEHUS MX https://m.edsoo.ru/00ae1278
aTOMOB.
5| oo sotoms |1 bumiorexa LOK
https://m.edsoo.ru/00ae14b2
METaJlJIOB.
48 DIIEKTPOXUMHUYECKUI P 1 bubmuoreka [JOK
HAIPSOKCHUH METAJIIOB. https://m.edsoo.ru/00ae14b2
49 Mertannbl. Koppo3ust 1 METO1bl 1 bubnunoreka [JOK
00pHOBI C HEH. https://m.edsoo.ru/00ael5e8
M IA- IT
50 o6eTaa3mZiLIe Iil\lx)lznrlf I)(I)CTEIePI 1 bubmorexa LIOK
pasy P https://m.edsoo.ru/00ae15e8
BEIlIECTBA.
51 Mertamnsl [|A-rpynnst I[1C u ux 1

Ba)KHEMIIINE COCAMHECHUS.



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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Kectkocts Boabl. Pojib MeTAILIIOB

bubmuoreka [JOK

52 [1A -rpynmsl B mpupoe. https://m.edsoo.ru/00ae1886
. bubnuorexa [JOK
>3 AMOMHHHH I ET0 COCMHECHTA. https://m.edsc]i).ru/Oanlae8
54 JKenezo-npencraBurens METAILIIOB bubnuorexa [JOK
1O0OOYHBIX TPYIIIL. https://m.edsoo.ru/00aelc64
55 Baxwuerinme coenMHEHUs Kele3a. Brbmiorexa LIOK
https://m.edsoo.ru/00aelc64
56 O06001enre 3HaHui Mo TeMaM 46- bubnuorexa [JOK
55. https://m.edsoo.ru/00ae1d86
[IpakTueckas padora Ne 7.
57 «Pemenune >KcrepuMeHTaIbHbIX bubmuorexa [JOK
3a71a4 110 TeMe «MeTauibl U UX https://m.edso0.ru/00ae35e6
COETMHEHUS.
58 KonTtponbHas padoTa Ne3.
OO01me cBeaeHus 00
OPraHu4YecKuX coeIMHEeHHsX.
59 Bo3HukHOBEHUE U pa3BUTHE bubnmuorexa [JOK
OpPraHu4eCKO XMMHHU. https://m.edsoo.ru/00ae3de8
60 Knaccudukanus 1 HOMEHKIaTypa bubmuoreka [JOK
YTJIEBOIOPOJIOB. https://m.edsoo.ru/00ael1750
61 AJIKaHBI.
62 AJIKEHBI.
53| opramwns cocsumen, Eumiorexa LIOK
CrupTsl. https://m.edso0.ru/00ae3f50
64 KapOoHOBbIE KHCIIOTHI. bubmorexa HOK

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae4270

65 buonornuecku BaxxHbIC 1 bubmuoreka [JOK
COCIMHCHUS- OCIIKU, YIIICBOIBI. https://m.edso0.ru/00ae4270
bubmmoreka [{OK
b ) 1
66 — https://m.edsoo.ru/00ae0d0a
XUMHA 4 )KH3HD. 2
BemiectBa, BpeaHble 11 310pOBbS bubnuorexa [JOK
67 . 1
YeJI0BEKa M OKPYKAIOIICH CPEIIbI. https://m.edsoo.ru/00adb33c
bubmmoreka [{OK
68 I1 ) 1
OAHMEpET https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

["a6bpuensu O.C. Xumus: 8 kinacc: 6a30BbIii ypoBeHb: yueoHuk / O. C.
I"abpuensH, U.I.Octpoymos, A.C. Cnagkos.- 5 uzn., nepepad.- Mockaa:
[Tpocsemenue, 2023-175 c.

Kysnenosa H.E. Xumusi: 9 kiacc: yueOHUK AJI ydaluxcs
obmreo6pazoBarenbubix opranuzanuii/ Kysaemnosa H.E., Tutoa U.M., H.H.
I"apa.-6 u3a., crepeorun.-M.:Benrana-I'pad, 2018.-320 c.
METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA

["abpuensn O. C., Bockoboinukosa H. I1., Smykosa A. B. HactonbHas kHura
yunrtens. Xumusd. 8 Kii.: Meroauuyeckoe nocodue. - M.: lIpoda, 2021.
INa6puensn O. C., SmykoBa A. B. Tetpaas aJ1st 1abopaTOPHBIX OIBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Kiiaccy.
M.: Ipoda, 2022.

IMa6puensn, O. C. Meroanueckoe nocooue k yueouuky O. C. 'abpuensna
«Xumus». 8 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

XuMmus : TexHosorunueckue kaptol K yaeOHuky O. C. ['abpuensina «Xumus. 8
Kiacey» : Merogudeckoe mocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2020
Xumus. 8 ki1.: KoHTponbHbIe U TpoBepodHbIie padboThl K yueoHuKy O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Ymakosa u
ap. - M.: [lpoda, 2022.

Kysnenosa H.E. Xumus: pabouas mporpamma:8- 9 Kiraccel: y4eOHUK JIJIs
yuamuxcs odeoopazoBarenbubix opranuzanuil/ Kysuenosa H.E., H.H. I'apa.-
M.:Benrtana-I'pad, 2021.-68 c.

Kysnenosa H.E. 3agaunuk no xumuu: 9 kinacc/ H.E.Ky3neuosa, A.H.JI€BkuH. -

M.: Benrtana-I'pad, 2012-128 c.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.chemnet.ru T'azeta «Xumus» u caiit s yuurens «5 uay Ha ypok
xumuny» ;  http://him.1september.ru Enunas xomrekuus ILIOP: Ilpenmernas
KOJUICKIUSA — «XHMHSY; http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuHble »KcnepuMeHThl: xumus. Komrekunusa Poccuniickoro
00111e00pa3oBaTeNLHOrO MOpTaa;

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk0OepoBoii;

http://www alhimik.ru Bcepoccuiickasi onmmmnuaga MIKOJLHUKOB MO XHMUWU;
http://chem.rusolymp.ru Opranuyeckass XUMUS: 3JICKTPOHHBIH YYCOHHK JIJIs
CpPEIHEH IIKOJIBL; http://www.chemistry.ssu.samara.ru  OCHOBbI ~XHUMHH:
ANEKTPOHHBIN YYEOHUK;

http://www.chemistry.ru JlucTaHMOHHAs OJIMMITHAA 110 XUMUU:

TGHGKOMMYHHKaHHOHHLIﬁ O6paSOBaTGHBHBIﬁ IMPOCKT



