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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl paboueit MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMpOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JEATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI100aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHW XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOJTyYCHUS U3ydaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOIUT C MPUBJICUYEHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUUA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCEJHEBHOM JKU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIET0 MHUpa, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0OBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsTHE O MeTOoAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE BJIeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocTsie U CoXKHBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas hopmysa. BaneHTHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHTeNbHAsd aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTUHEHUM.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SBJIICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (II) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIUS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Ba:xkHeiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
MOJIy4eHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — auioTporHas MoauUKaius KUcaopoa.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuiui IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pACTBOPEHHUS BEILECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ META/UIAMH, PEaKIUi
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine KIacchl HEOPraHMYECKUX COETUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: Hay4dHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii €  HWCIHOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BakHeNIne XJIOPUIbl U KX HAXOXKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMCTBa cepbl. CepoBOIOPO, CTpOoeHHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4eHHsI CepHOMl KucioThl. llpuMeHeHue cepHoM
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJiab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIEC CTETICHU OKHCIICHUSA. A30T, paclpOCTpaHECHHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKUe CBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MoydyeHue u npumeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOITHBIC MO (DUKAITUH,
pacnpocTpaHeHHE B TIpUpoAe, PU3NUECKHEe U XUMUYIECKHAE CBOMCTBA. AJICOPOITHSI.
Kpyrosopor yriepoga B mnpupoge. Okcuibl yriepoaa, UX (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
pUMEHEHUE. DKOJIOTMYEeCKUe MpoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XHWMHYECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBoJax — U ux
poiii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakHEHIMe CTpOHWTENbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKAa.  DJIEKTPOXUMUYECKUU  psij
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
THUAPOKCUIBI HaTpusi W Kanus. llprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoanueckon cucremMme XMuMHYECKUX 3JEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA Xkene3a. OKCUIbI, THIPOKCUIBI U cosn kene3a (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KaJIbIUsl, ATFOMUHUS, ITMHKA, sxkene3a (1)
u xenesa (III), menu (II), HaOGmroeHWE W OMHMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJIJIbl U UX COCAUHCHUSD.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUsT XMMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM JEATENBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH, MPUHSATHIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  T'OTOBHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUHd U
pacIIMpEHNE ONbITA ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U Hay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
NEPENOBbIX JOCTHXKEHHMSIX W OTKpPBITUSX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHMUS:

NPEACTABICHUS. O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX AESTEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM N€ATEIbHOCTH MpPHU BbINOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKUX OSKCIIEPUMEHTOB,
CO3JaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3AaMMOIIOMOIIIH
B MPOIECCE ATON yueOHOM AesTENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UMLUHAHA HPABCTBEHHBIX M ITPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM NIOCTYIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOuMbIEe i1 OOBSCHEHUS HAOIIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuil O€30MacHOCTH MpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYECKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W ypaBHEHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pPE3yJbTAaTOB IO OCBOEHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIGHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYEeHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  BJIEKTPOJHMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUWH, MPEAEIbHO JOMYCTUMAas KOHLIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, WOAHI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI U3YYCHHS CBOWMCTB BEIECTB M XMMHUYECKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBanue KouaunuyecTBO yacon
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3/ie/ioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMpOrpaMMal padoThbI padoThbI
Pa3znea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XUMUS — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 9 bubmuoreka IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
eITEIILHOCTH YeJIOBEKA
19 BemiecTBa 1 XuMHueckue 15 1 bu6anoreka LIOK
' peaxImu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopog. 6 bubmuoreka [IOK
' ITonsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
Bonopoxa.Ilonstue o bu6muoreka [JOK
2.2 8 1
KHCJIOTax U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. 5 1 1 bubnuoteka [JOK
' [TousTre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KIIACCHI Eus OK
2.4 HEOPraHUYECKUX 11 1 1 nommorexa L

COECTMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Paznen 3. llepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

Ilepronnueckuii 3aKOH 1

[Teproaudeckas cuctema
bubmnoreka IIOK

https://m.edsoo.ru/7f41837¢c

3.1 XUMHUUYECKHUX DIIEMEHTOB 7

J. . MeHaeneena.
Crpoenue atoma

XHUMHYecKas CBSI3b.

3.9 OKHCIUTEIBHO- 8 1 bu6nuorexa [IOK
BOCCTaHOBUTEIIBLHEIC https://m.edsoo.ru/7f41837¢c
peakuu

Hiroro no pesteny 15 .
PesepBHOE BpeMms 3 bubmmorexa [IOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO

YACOB I10 [TIPOT'PAMME 68 4 5



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

9 KUIIACC

HauMenoBanue KoaunuyecTBO 4acosB
Ne duekTpoHHbIE (LM (POBbLIE)
pa3/ie/ioB U TEM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NnporpamMmal padoThI padoThI
Pa3zne 1. BemecTBo 1 XUMHYECKHE peaKkIul
IToBTOpEHME M
11 yrayOseHue 3HaHUH 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3JiesioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LHOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEeaKIIHii
DNEeKTPOTUTHIECKAS
13 JIACCOIIHAITHS. 8 1 1 but6mmoreka [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OO01mas xapakTepucTHKa
bu6nunorexa LIOK
2.1 XUMHYECKUX JIEMEHTOB 4 1

VIIA-rpynnsl. I'agorenst

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

OO61mas xapakTepucTHKa

59 XUMHYECKHX JJIEMEHTOB 6 bubnunoreka LIOK
' VIA-rpynmst. Cepa u eé https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mast XapakTepUCTHKA
53 XUMHUYECKHX 3JIEMECHTOB 7 bubaunoreka [JOK
' VA-rpynmnsl. A3ot, https://m.eds00.ru/7f41a636
dbocdop 1 UX COeTUHCHHS
OO61as xapakTepuCcTHKa
XUMHYECKHX JJIEMEHTOB Bub 10K
noIMoTeKa
2.4 IVA- .Y 8
rp}:HHH repon # https://m.edsoo.ru/7f41a636
KPEMHHU U UX
COCTUHEHUS
Hroro no paszneny 25
Paznen 3. Meta/iibl M UX COeAMHEHM S
31 OO0mue cBOMCTBa 4 bubmuoreka [{OK
' METAIIOB https://m.edsoo.ru/7f41a636
39 Baxnelimme Metauisl 1 16 but6mmoreka [IOK
' WX COEMHEHNUS https://m.eds00.ru/7f41a636
Hroro no paszneny 20

Paznen 4. Xumus U oKpyKammas cpeaa



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

BemecrBa u marepuainsl B

bubnunoreka LIOK

4.1
JKA3HU YeJI0BEKa 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubnmnorexa LHOK
P p https://m.eds00.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n ara uuppoBbIe
Tema ypoka KoHnTtpoJbHbie IIpakTH4eckue A *p
/ Bcero H3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Poias xumuu B bu6mmoreka [IOK
1 JKU3HH YeioBeka. Temna u 1 https://m.edsoo.ru/ff0d21
BEIECTBA Oc
bu6mmoreka [IOK
[TonsiTre 0 MeTOIaX MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHUHI
7e
[IpakTuueckas padora Ne 1
bu6nmoreka [JOK
«IIpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIeHHsI ¢ dc
71a060paTOPHBIM 000PYIOBAaHUEM) T
bu6mmoreka [IOK
YucThle BEECTBA U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Cnioco0wI pasfieneHus: cmecei ca
[TpakTrueckas padota Ne 2 bubnuorexa [IOK
5 «Pasnenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH MOBAPEHHON COJIN )» c8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XuUMHUYECKHUe AJIEMEHTHI. 3HAK! bubmuoreka [JOK
7 (CHMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuorexa [JOK
8 [IpocThie U COKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aK0H IOCTOSIHCTBA COCTaBa
BEIIEeCTB. XUMHU4ecKas hopmyia bubmorexa LHOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2ea
BanieHTHOCTE aTOMOB .
XUMHUYECKHX 3JIEMCHTOB -
OTHocUTeNbHAs aTOMHAas Macca. bu6mmorexa [IOK
11 | OtHocuTenbHAsE MOJEKYISIPHAS https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 10151 XUMHYECKOTO bubmorexa [JOK
12 g https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCIMHEHUH Oc
bu6mmoreka [JOK
K . Mogs.
13 OJIMFICCTBO BEMeCTBA. VIOID https://m.edsoo.ru/ff0d52
Momnspnas macca 30
duznyecKue 1 XUMUYECKHe bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SBJICHHS. XUMUYECKasl PEaKIIHst a
[Ipu3Haky ¥ ycaoBUs MPOTEKAHUS bubmorexa [JOK
15 P 4 P https://m.edsoo.ru/ff0d3a

XUMHYECKHUX PEaKui

16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKoH COXpaHEHUsI MaCChl

bubmuoreka [JOK

16 | BemecTB. XuMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUSA 88
Berancienus konuuecTBa, MacChl bubmuorexa [JOK

17 | BewiecTBa 110 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PEAKIIUH 08
Knaccudukanus XuMuuecKux

eakuui (coeAMHEeHUs bubmorexa HOK

18| P ’ https://m.edso0.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, p
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBII- bubnuorexa [JOK

19 | osamuknoneauct. O60061IeHNe U https://m.edsoo.ru/ff0d40
CUCTEeMAaTH3aIHsl 3HAHHHA c4
KonTponsHnas padora Nel no Teme bubnuoreka [IOK

20 | «BemecTBa U XMUMHYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cMmech razos. CocraB bu6mmoreka [JOK

21 | Bo3ayxa. Kucnopong — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
duznyecKkue 1 XUMUICCKHE
CBOICTBa KHCIIOpOaa (peaKIuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46

OKHCIeHus, Topenue). [lousaTue
00 oxcHuaax

14



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Crioco6bI mosrydeHus: KUCaopoa
B JabOpaTopuu 1

bubmuorexa [JOK

23 https://m.edsoo.ru/ff0d49
npoMelnuieHHOCTH. [Ipumenenue 7a
KHCIIOpoJia
TennoBoii 3 PeKT XMMUIECKOI
peaKiuu, MOHSATHE O bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJOTEPMHUUECKHIX 90
peaKIusIx
TomnuBo (He(dTh, Yroib U METaH). bubnuorexa [JOK

25 | 3arpsi3HEeHHe BO3/yXa, CIIOCOObI https://m.edsoo.ru/ff0d4c
€ro NpeJoTBpaIICHUS 4a
[IpakTuueckas padbora Ne 3 o
teme «[lonydyenue u cobupanue bubmorexa [JOK

26 https://m.edsoo.ru/ff0d4ae
KHUCITIOPO/Ia, N3yUYEHHUE eTo )
CBOMCTB»
Bonopox — sneMeHT u nmpocroe bubnumoreka [IOK

27 | BemecTBo. HaxoxeHue B https://m.edsoo.ru/ff0d4d
npupose do
du3nyecknue 1 XUMAYECKHE bubmuorexa [JOK

28 | cBoiicTBa Bojopoaa. [lpumenenne https://m.edsoo.ru/ff0d4d
BOZIOpOIA do

bu6mmorexa [IOK
29 | TlonsiTHE O KUCIOTAX U COMSAX https://m.edsoo.ru/ff0d50

d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Croco0bl mostyueHus BOJOPOa B

bubmuoreka [JOK

30 https://m.edsoo.ru/ff0d4d
nabopaTopuu 40
[IpaxTuueckas padora Ne 4 o
bu6mmoreka [IOK
teme «llomydenue u cobupanue
31 https://m.edsoo.ru/ff0d4f4
BOJIOpPO/Ia, U3yUEHHUE ero )
CBOWCTBY -
Monsipabiii 00BEM ra3oB. 3aKoH bubmorexa [JOK
32 https://m.edsoo.ru/ff0d54
ABoranpo %6
Breruncnenus 00béMa, KOJIMYECTBA
bubmuorexa [JOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA HJIH 20
00BEMY o
Brrunciaenus o05EMOB ra3oB 110
aBHEHHIO PEaKIIMU Ha OCHOBE bubmmorexa LHOK
34 yp "p . https://m.edsoo.ru/ffod57
3aK0HA 00BEMHBIX OTHOIIEHUH 08
razoB T
bu6mmorexa [IOK
duznyeckre U XUMHUYECKUE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 78
Cocras ocHoBanuii. [Tonstue 00 bubnnorexa [IOK
36 https://m.edsoo.ru/ffod59

HHJUKaTOpax

e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTeIs.
HacebliieHHbIe ¥ HEHAChIILEHHbIE

bubmuoreka [JOK

37 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBas 10715 40
BEIIIECTBA B paCTBOPE _
[IpaxTuueckas padora Ne 5 o
bu6mmoreka [IOK
teme «IIpuroroBiaeHue pacTBOpoB
38 . . . . https://m.edsoo.ru/ff0d5e
C onpeeaéHHON MacCOBOM JT0JICH ba
PacTBOPEHHOTO BEIICCTBAY _
KonTtponpHast padora Ne2 o teme bubmorexa [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. Boga» 42
OKkcupl: coCcTaB, KiacCU(pUKAIIUS Brbmmozexa [IOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMECHKJIATypa
4e
[Tonyuyenue u xumMuyeckue bubnuoreka [IOK
41 | cBolicTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCUJIOB 4e
bu6mmoreka [JOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJIacCH(pUKaIMs, HOMEHKIIATypa ca
bu6mmoreka [JOK
[TorydeHne U XUMHUYECKUE
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHHUI e
bu6mmorexa [IOK
KucnoTsl: cocras,
44 https://m.edsoo.ru/ffOdfee

KJ1accu(uKalus, HOMEHKIaTypa

2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[Tonmy4yenue nu XuMH4eCKHE

bubmuoreka [JOK

45 - https://m.edsoo.ru/ffOdfee
CBOMCTBA KHUCJIOT )
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK

46 | cmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XMMUYECKUE CBOMCTBA 74
[TpakTuueckas pabota No 6.
Pemienne skcnepuMeHTAIbHBIX bubnnoreka [JOK

47 | 3amau o TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b
KJ1acChl HEOPTaHUYECKUX ic
COCIMHEHUIN»
I'eneTnyeckas cBsI3b MEXKITY bubnnoreka [JOK

48 | kIaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeTMHEHUU 50

bu6mmoreka [JOK

O06o01eHre 1 cucTeMaTru3aIus

49 HUI t https://m.edsoo.ru/00ad9c
3HAHUH

b2

KonTponbnas padota Ne3 o teme bubnuoreka [IOK

50 | "OcHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeTMHEHUI" la
IlepBbie MONBITKH
KJIACCHU(PUKAIINN XUMUYICCKUX bubmorexa [JOK

51 https://m.edsoo.ru/00ad9f

aneMmeHToB. [loHsaTue o rpynmnax
CXOIHBIX 3JIEMEHTOB

fa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

52 https://m.edsoo.ru/00ada5
XUMHUYECKHX dj1eMeHToB JI. 1. 2¢
Meunpeneena T
bubmuoreka [JOK
53 | Ilepuonasl, rpynmsl, MOATPYIIITHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [IOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M3oTomnbl 42
CtpoeHue AEKTPOHHBIX
bubmuorexa [JOK
000JI0YEK aTOMOB 2JIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepnoanueckoii cucremst 1. 1. be
MeHneneepa o
XapakTepucTuka XUMHYECKOTO
bu6nmoreka [JOK
3JIEMEHTA 0 €T0 MOJIOKECHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. Y. 2
MeHneneepa o
3unauenue [lepuonnyeckoro
bu6mmoreka [JOK
3aKOHA JJIS Pa3BUTHS HAYKH H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
YYEHBIH, TTearor U Tpak IaHuH _
bu6mmorexa [IOK
DNEKTPOOTPUIIATEIEHOCTD
58 https://m.edsoo.ru/00adaa

aTOMOB XMMHYCCKHX 3JICMCHTOB

b8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK

59 | HonHas xumudeckas CBSI3b https://m.edsoo.ru/00adac
34
KoBanenTHas nonspHas Bubmorexa ITOK
60 p https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b
b8
KoBaneHnTHas HemnoispHas bubmaorexa LIOK
61 p https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b b9
bu6mmorexa [IOK
62 | CreneHp OKUCIEHUSI https://m.edsoo.ru/00adae
28
OKHCITUTENTBHO- bubmorexa [JOK
63 https://m.edsoo.ru/00adb0
BOCCTaHOBUTENbHBIE PEAKIIUU 26
bu6mmoreka [JOK
64 | OxHCIUTENN U BOCCTAHOBUTEIH https://m.edsoo.ru/00adb0
76
Konrtponsnas padora Ne4 o reme bubnnorexka [JOK
65 | «Crpoenue aroma. XumMudeckas https://m.edsoo.ru/00adb4
CBSI3b» 86
. bu6mmorexa [IOK
P . 0000
66 CSCPBHBIN YPOK © ill cme H https://m.edsoo.ru/00adb3
CUCTEMATH3AaLMs 3HAHUN 3
. bu6mmorexa [IOK
P . 0000
67 C3CPBHBI YPOK ODIHCHHE 1 https://m.edsoo.ru/00ad9c

cHCTeMaTHU3alus 3HaHU!

b2



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

68

PesepBHeiit ypok. O000ICHNE U
crucTemMaTu3auurs 3HaHUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n Hara uudgposbie
/ Tema ypoka KonTposabubie IIpakTHyeckue
Bcero p : U3y4eHust o0pa3oBaTe/ibHbIE
u padoThI padoTbI pecypen
[Tepuoanueckuii 3aK0H.
bu6mmorexa [IOK
[Tepuoaunueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX 311eMeHTOB /1. o
. Meunneneena B
3aKOHOMEPHOCTH B
. bu6mmorexa [IOK
M3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKHX 3JIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanms u bubnunoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTraHWYECKUX BELIECTB 2
Buasl xumMuueckoil CBA3U U bu6mmorexa [IOK
4 THIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
perméTox 6
Konrtponsnas padora Nel
no teme «IloBropenue u
5 yriayOieHue 3HaHu| 1 1

OCHOBHBIX Pa3JIeioB Kypca
8 Kmaccay



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

Knaccudukanmst

bubmuoreka [JOK

6 XUMHUUYECKHUX PEaKLMi 110 https://m.edsoo.ru/00adbcb
pa3IUYHBIM IIPU3HAKAM 0
[IonsaTue o ckopoctu
. bubmuorexa [JOK
XUMUYECKON PEaKIIUH.
7 https://m.edsoo.ru/00adbe9
[ToHsATHE O TOMOIE€HHBIX U a
TeTEPOreHHBIX PEAKIIHIX B
[MoHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmorexa [IOK
BIIUSIONINE Ha CKOPOCTh
8 . https://m.edsoo0.ru/00adc28
XUMHUYECKON peaKInu 1 c
ITOJIOKEHUE XUMHUYECKOTO N
paBHOBeECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/00adcad
peakiu e
Teopus
. bu6mmoreka [JOK
AJIIEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccoranuy. CUIIBLHEIE U g
ci1a0ble AIEKTPOJIUTHI B
bu6mmoreka [JOK
HNonnsie ypaBHeHUs
11 https://m.edsoo.ru/00add44

peakuui

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUIH B

bubmuoreka [JOK

12 CBETE MpeACTaBICHUHN 00 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIACCOLMAIIAN
XHUMHUYeCKre CBOMCTBA
coJieil B CBETE bu6mmoreka [IOK
13 | npencraBneHuii 06 https://m.edsoo.ru/00add8b
3JICKTPOJIUTUYECKON 2
JINCCOLIMAIIAN
IlonsTe o ruapom3e bubmorexa LIOK
14 . P https://m.eds00.ru/00addod
coJiet
4
bu6mmoreka [JOK
O06o06meHne
15 HICHHE 1 . https://m.edsoo.ru/00addd1
cHUCTeMaTU3aIisl 3HAHUI 5
[IpakTuueckas padbora Ne 1.
«Pelliere bubmuorexa [JOK
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATBHBIX X
3a71a4» a
KonTponbnas padorta Ne2
10 TEME
«DIIEKTPOJIUTHYECKAS bubmmorexa [TOK
17 P https://m.edsoo.ru/00addec
JIACCOLIMAITHS.

XUMHUYECKUE PEaKIUH B
pacTBOpax»

0



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe

bubmuoreka [JOK

18 cBOfiCTEa Ha TIpHMEpE https://m.edsoo.ru/00addfe
2
xJopa =
Xnoposogopoa. ConsiHas
KHCJIOTA, XUMUYECKUE brbmorexa LIOK
19 CBONCTRA. TIOMVICHHe https://m.edso00.ru/00ade10
s y 5 4
IIPUMEHEHHE
[TpakTiueckas pabota Ne 2 Eu6 OK
o teme «Ilomydyenue nonuorexa Il
20 CONAHOMN KIHCTOTE https://m.edso00.ru/00ade34
’ 8
U3y4deHue e€ CBOMCTB» B
Brraucinennsa nmo Eu6 oK
ypaBHEHUSAM XUMHYIECKHX nosmoreka 11
21 PeAKIIHI, ECTH OTUH U3 https://m.eds00.ru/00ade48
’ 8
peareHTOB J1aH B U30BITKE B
OOGi1mast XapakTepUCTHKa brbmorexa LIOK
22 S TeMEHTOB VIA-FOVIIEL https://m.edso00.ru/00ade64
Py a
AmoTponHbie G oK
MOIU(HUKAIMH CEPBI. uonuorexa Il
23 https://m.edsoo.ru/00ade64

Haxoxnenue cepol u e€
COEMHEHUI B IIPUPOJE.

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XUMHYECKUE CBOUCTBA
cepol

CepoBo0po/1, CTPOCHHE,

bu6mmoreka [IOK

24 bu3HYecKue 1 XUMHUIECCKUE https://m.edso0o.ru/00ade80
CBOMCTBA 2
Oxkcuppl cepsl. CepHast
KHCIIOTA, PU3NIECKUE U bubmmorexa [JOK
25 . https://m.edsoo.ru/00adea2
XUMHUYECKHUE CBOWCTBA, 8
pUMEHEHUE
XHUMHUYECKUE PEAKIINH,
JeXaline B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnnorexka [JOK
26 | mOXy4eHus CepHOM https://m.edsoo.ru/00adec8
KHUCJIOTBL. XUMUYECKOE a
3arpsi3HEHUE OKPYKarolen
Cpenbl COeTUHEHUSIMU CEPBI
Brruncienne MaccoBoi bu6mmoreka [JOK
27 JIOJTM BBIXOJIa MPOYKTA https://m.edsoo.ru/00adec8

peakiuu

a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO61as xapakTepucThKa
3JIEMEHTOB V A-rpymniibl.

bubmuorexa [JOK

28 | A3or, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupojie, pU3NIECKUE U 6
XMMHYECKHUE CBOMCTBA
AMMHak, ero (pu3nIecKue bubnnoreka [JOK
29 1 XUMHYECKHE CBOKMCTBA, https://m.edsoo0.ru/00adf00
MOJTyYeHUE U TIPUMEHEHUE 4
[TpakTrueckas paborta Ne 3
bubmuorexa [JOK
30 o teme «lloxyHere https://m.edsoo.ru/00adf18
aMMHaKa, N3y4eHHE eTo 0
CBOMCTBY»
A30THas KucoTa, eé bu6mmoreka [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOWCTBA 6
Hcnons30BaHne HUTPATOB
Y COJIEd aMMOHUS B
KaueCTBE MHUHEPATbHBIX bubnmoreka [JOK
32 | ymoOpenuit. XuMuaeckoe https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKPYXKAIOIIEH
Cpebl COEIMHEHUSIMU
azoTa

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcnn pochopa
(V) u pochopnas kuciora,

bubmuoreka [JOK

33 https://m.edsoo.ru/00adf68
buznyecKkue 1 XuMHUYECKHe a
CBOIICTBa, MOJIy4eHUE B
Hcnonb3oBanue pocdaron
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpeHuii. 3arps3HEHHE https://m.edsoo.ru/00adfc2
IPUPOJTHON CPEJIbI 0
docharamu
Yraepon,
bubmuorexa [JOK
35 | Pactipocparenue s https://m.edsoo.ru/00adfd9
npupoje, pu3nYecKue u c
XUMHUYECKHUE CBOMCTBA
Okcuabl yraepojaa, ux
¢du3nueckre 1 XUMHUYECKHE bubnnorexka [JOK
36 | cBolicTBa. DKOJIOrHYECKHE https://m.edsoo.ru/00adfeb
po0OJIeMBbl, CBSI3aHHBIE C e
okcuioM yriepona (IV)
YronpHas KUCI0Ta U €€ bubmorexa [JOK
37 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

ITpakTuueckas padota Ne 4
no TeMe "l[lonyuenue

bubmuoreka [JOK

38 | yruekwucioro rasa. https://m.edso00.ru/00ae027
KauectBenHas peakius Ha e
KapOoHaT-roH"
[TepBoHaYaIbHBIC TTOHATHS
bubmuorexa [JOK
00 OpraHuyYecKux
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSX yIepoaa -
. bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edso00.ru/00ae080
COCTMHEHUS .
[TpakTnyeckas padora Ne 5.
Pemienue
bu6mmoreka [JOK
HKCIIEPUMEHTAJIbHBIX 3aa4
41 . https://m.edsoo.ru/00ae0bf
1o teme «BaxHeitme 5
HEMETaJTBl U UX =
COCTUHECHUS»
KonTponbnas padota Ne3
. bubmuorexa [JOK
o Teme «Baxneitme
42 https://m.edsoo.ru/00ae0el

HEMCTAJIJIBI U UX
COCOUHCHU

8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCcTHKa
XMMHYECKHUX 3JIEMEHTOB —

MeTauIoB. Merajummueckas bubmuorexa [JOK
43 CBSI3b M METaJINYCCKas https://m.edso0.ru/00ae103
KpUCTAJIINYECKasl peIIéTKa. €
dusnyeckue CBOMCTBA
METaJIOB
XHUMHYECKUE CBONCTBA
bu6mmorexa [IOK
44 | METAIOB: . https://m.eds00.ru/00ae115
DIEKTPOXUMHUUCCKHHA PsijT 6
HaANPSDKEHUH METAJIOB
OO0mue crmocoObl
MOJTyYEHUST METAIIIOB.
CmiaBel. Berancnenuns mo bu6mmoreka [JOK
45 | ypaBHEHUSM XUMHUYECKHUX https://m.edsoo.ru/00ae115
peaxiui, ecau OJ1H U3 6
pEeareHTOB COAEPIKUT
puUMecH
[TonsTue o xoppo3uu bubmorexa LOK
46 https://m.edso00.ru/00ae127
METAaJIJIOB g
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ael14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcubl U TUAPOKCHUTBI

bubmuoreka [JOK

48 https://m.edsoo.ru/00ae14b
HanI/ISI " KaJllusa 2
[llenoyno3zeMebHbIE bubnuorexa [JOK
49 METAJUIBI — KATBIIUHA U https://m.edsoo.ru/00ae15e
Marsui 8
Baxueiiuue coequHEHNS bubmmorexa LIOK
50 https://m.edsoo.ru/00ae15e
KaJIbLUS g
51 O06o0061IEHNE U
CUCTEMATU3ALMS 3HAHUN
JKécTroCTh BOIBI U bubmorexa LIOK
52 . https://m.edso0.ru/00ae188
CHocoObl €€ yCTpaHeHus 5
[IpakTuueckas pa6ora Ne 6 bubnuoreka [IOK
53 o TeMe "JKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
¥ METOJIbI €€ ycTpaHeHus" 8
bu6mmorexa [IOK
54 ATTOMUHUN https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe cBOCTBA Eubmorexa IIOK
55 p https://m.edsoo.ru/00aelc6
OKCHJIa M THJIPOKCHU/IA 4
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ael1d8

6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

OKcubl, THAPOKCUIBI U
cosmm xkenesa (I1) u xenesa

(1)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e
6

58

O060061EeHNE U
cUCTeMaTHU3alus 3HaHUN

59

[TpakTuueckas paborta No 7.
Pemenne
3KCHEPUMEHTAJIbHBIX 3a7a4
1o TeMe «Baxnernmue
METAJLJIbI U UX
COCIUHECHUS»

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de
8

60

Brrancnenns no
YpaBHEHUSAM XUMUUYECKHUX
pEeaKUHnii, €CIIM OJIUH U3
peareHTOB J1aH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Brruncnenus maccoBoit
JIOJIA BBIXOJ1a TPOJTYKTa
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael75
0

61

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

62

Kontponbnas padora No4
o TeMme «Baxknenmne



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

METAJUIBI U UX
COEIUHEHUS
BemiectBa u matepuansl B bubnunoreka [HOK

63 IIOBCEIHEBHON KU3HUA 1 https://m.edsoo.ru/00ae3f5
yeJloBeKa 0
XUMHYECKOE 3arpsa3HeHue bubmiorexa IJOK

64 . P 1 https://m.edso0.ru/00ae427
OKPYXKAaroIIeH cpeIbl 0
Pose xuMuu B perieHuu Bubmorexa ITOK

65 p 1 https://m.edsoo0.ru/00ae427
9KOJIOTUYECKHX MTPOoOIeM 0
PesepBHbIit ypok. bubnuoreka [IOK

66 O060061IEHNE U 1 https://m.edso0.ru/00ae0d0
cucTeMaTu3aIus 3HaHui a
Pe3epBHBIit ypoK. bubnuotexa [JOK

67 O06o061IEHNE U 1 https://m.edso0.ru/00adb33
CUCTEMATH3aLUs 3HAHUN [¢
Pe3epBHbIil ypok. bubnuorexa [IOK

68 O0600611IEHE U 1 https://m.edsoo.ru/00ad9cb
CUCTEMATH3aLUs 3HAHUN 2

OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xumus 8 xknacc. YueOuuk. ®I'OC. ba3ossiii yposens. ABTopsl: O.C. ['abpuens,
N.I". OctpoymoB, C.A. CnagkoB. U3natenscTtBo:MockBa «IIpocBemenue» - ['on

n3nanun:2025

2. Xumus 9 kinace. Yueonuk. ®I'OC. bazoseiit ypoBenb. ABTopsl: O.C. ['abpuensiH,
N.I". OctpoymoB, C.A. CnankoB. M3gatensctBo:MockBa «IIpocBenienue» - I'on

n3ganus:2025
JOHNOJIHUTEJBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YUEHUKA

1.Bnp 8 Kiacc 2024 Coopuuk ... BITP ®UOKO 8 wnacc. Xumusi. 25 BapuaHTOB
3aganuil Tunossie 3ananus OI'OC. 2024 r. A.A. JIpo3nos
2. Xumus 8§ kiace. 3agaunuk. ®I'OC - Astop: Kysuenosa H.E. / JI€skun A.H. -

N3narenscTBo: Benrana-I'pad - I'ox uznanus: 2023-2024

3. Xumus 9 knace. 3anaunuk. ®I'OC - Aptop: Kysuenosa H.E. / JI€skun A.H. -

N3parensctBo: MockBa «IIpocBemienne» - ['on n3nanus:2024

4.0I'D 2025 Coopuuk. OUIIM 9 knacc. Xumusa. 30 BapuantoB Twumosbie

sK3aMeHaIMOHHBIe BapuaHThl o penakiueit J[.10. JlobpoTuna.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

1. Xumusa 8 xknacc. 3a0aunux. ®I'OC - Astop: Kysnenosa H.E. / JI€skun A.H. -

N3narenscTBO: Benrana-I"pad - ['ox nuzmanus: 2023-2024

2 Xumus 8 xnacc. 3aoaunux. ®I'OC - Aprop: Kysuenosa H.E. / JIéskun A.H. -

N3narensctBO: Benrana-I"pad - ['ox nuzmanus: 2023-2024



3 Xumus 9 xnacc. 3aoaunux. ®I'OC - Aprop: Kysnenosa H.E. / JIéskun A.H. -

N3patensctBO: MockBa «IIpocBemenuey - I'ox nuznanus:2024

4.0I'D 2025C60pHuk... OUIIN 9 kmacc. Xumwus. 30 BapuantoB Turmosbie

’K3aMeHallMOHHbIe BapuaHThl o penakuueit J[.10. JloopoTuna.

5. Xumus 8 kiacce. Yueonuk. @I'OC. bazosbiit ypoBeHb. ABTopsl: O.C. ['abpuensH,
N.I". OctpoymoB, C.A. CnangkoB. U3natensctBo:MockBa «IIpocBemenue» - ['on

n3naung:2025

6.Xumusa 9 kiacc. Yueonuk. ®I'OC. bazosbiii ypoBeHb. ABTOpHIL: O.C. I"'abpuensH,
N.I". OctpoymoB, C.A. CnankoB. M3gatenbctBo:MockBa «IIpocBemnienue» - I'ox
n3ganng:2025

7.AmapueB A. U. O6mias xumus : ¢0. 3aja4 ¢ Metogamu pemenus / A. U.
Amapues. — HoBocubupck : U3n-so HI'TVY, 2005. — 96 c.

8.I'muuka H. JI. 3amauun u ynpaxuenus mo obmieit xumuu / H. JI. T'nunka. — JI. :

Xumus, 2006. — 240 c.
9.Ilnuyruna I'.B. Xumus 1 moBceHeBHAS KU3Hb yenoBeka — M.: Jlpoda, 2004.

10. ITonens I1. I1., Kpuxns JI. C. Xumus. 7 knacc. Kues: Akagemus, 2008.

11. Crenun b. JI., Amuk6epoBa JI. }O. 3anumarensHbie 3amanus U d(PeKkTHbIC
onbITHl 10 xuMuu. M: [poda, 2002 11. leBuenko T. M. Xumus u okpykaroras

cpena: yueOHoe nmocodbue. Kemeposo, 2005.

12.I'pyznea H.B., JlaBpoBa B.H., MypaBeeB A.I'. «tOHBII XUMHUK, WU

3aHMMaTeNbHbIE ONBITHI BOKPYT Hacy. CI16: Kpucmac+, 2006.

13. Juuarn 3. Kak u3rotoButh BceeneHHyo n3 92 XUMHYECKHX 3J€MEHTOB. M.:

Knesep-Meaual pynm, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



1.http://www.hemi.nsu.ru/ - atepHeT-yueOHUK «OCHOBBI XUMHUMY, aBTOPHI
Manyiinos A.B., Poguonos B.1.

2. http://lwww.alhimik.ru/- CaiiT cogep>kuT pa3HOOOpa3Hyr0 HH)OPMAITUIO TI0
XAMHUH, KaK TMPaAKTHYCCKYIO, TAK K TEOPETHUECKYIO.

3. https://chem-oge.sdamgia.ru/- caiiT ¢ 3a1aHUAMHU 10 SK3aMEHAIIMOHHOMY

MaTepuany.

4. https://chem8-vpr.sdamaia.ru/methodist - cant ¢ 3agaHnamu ong
noarotoBku K BI1NP

5. https://do2.rcokoit.ru/ - noptan ¢ ypokamu no Bcem Tema.



https://chem-oge.sdamgia.ru/-%20сайт
https://chem8-vpr.sdamgia.ru/methodist%20%20-%20сайт%20с%20заданиями%20для%20подготовки%20к%20ВПР
https://chem8-vpr.sdamgia.ru/methodist%20%20-%20сайт%20с%20заданиями%20для%20подготовки%20к%20ВПР
https://do2.rcokoit.ru/

