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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1Mo XuMuM Ha YpOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUs COCTaBIEHA
Ha OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOro o0Ouiero oOpasoBanus, npeactaBieHHbix B PI'OC 00O, a
TAaK’K€ Ha OCHOBE (penepanbHOM padouyell IporpaMmbl BOCIHUTAHUS U C YYETOM
KOHIIEMIIMM TPENoJiaBaHusl y4eOHOro mpeameTa «XuMus» B 00pa30oBaTEIbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1o XMMHHM JA€T MPEACTABICHHE O LENSIX, OOLIed CTpaTeruu
oOyueHus, BOCHUTaHMS U Pa3BUTHUsI OOYUAIOIINXCs CPEACTBAMH YUYEOHOIO MPEAMETA,
YCTaHaBIMBAaET  00s3aTEIbHOE MPEIMETHOE  COJAEpXKaHUE, MPeayCMaTpUBacT
pacmpenenieHne ero mo KijaccaM W CTPYKTYpPUpPOBaHUE IO pas3ieiiaM U Temam
OporpaMMbl 10  XHMHH, OIpPENEIseT KOJUYECTBEHHbIE U  KAYECTBEHHBIC
XAPaKTEPUCTUKU COJEP/KAHUS, PEKOMEHIAYEMYIO ITOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKU Y4YEOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIMXCs, OMPENENSIeT BO3MOXKHOCTHU
npeaMeTa [Jis peanu3aludyd TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOWU
o0pa3zoBaTeIbLHON MpOrpaMMbl Ha YPOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus, a TaKKe
TpeOOBaHMI K pe3ynbTaTaM 00y4eHHs XMMHUHU HAa YPOBHE LI€JIeH M3y4eHHUs MpeaMeTa
U OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYarollerocs Imo
OCBOCHHIO YUYEOHOTO COAEPIKAHMUS.

3HaHWE XUMHUHM CIYXUT OCHOBOM i (QOPMUPOBAHUS MHPOBO33PEHHUS
00yuJaroIerocs, €ro NpeJACTaBICHUN 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMUpyeMble XUMUEH MPEACTAaBICHUS O B3aUMOIIPEBPALCHUSX SHEPTUU U
00 5BOJIOLUHU BEIIECTB B MPUPOAE, O MYyTIX PELICHHUs NOOAIbHBIX MHpoOdIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUUYECKOM, IHUILEBOM U
HKOJIOTMYECKOM 0€30nacHOCTH, MPOOJIeM 31paBOOXPAHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peallu3allii BO3MOKHOCTEH ISl CaMOpPa3BUTUS U (POPMHUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHWE MBIIUIEHUS M TBOPUYECKUX CIOCOOHOCTEM
OoOy4YaronMxcs, HABBIKOB HUX  CaMOCTOSITENIbBHOW  y4yeOHOW  JesATEeIbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHeuu(UKO Hay4HOrOo MBIIUICHHS, 3aKJIaJblBAET OCHOBBI
LIEJIOCTHOTO B3IVISi1A HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOUINXCS;

CIIOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--
HAy4YHbIM 3HaHUAM, K IPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
o0Opa3oBaHHe 00YYAIOIIUXCS.

Jlanubple HampaBieHUss B OOY4YEHUM XHMMHHM OOECIEeYUBAIOTCS CHenu(UKoi
collepKaHUsi ~ y4eOHOro  MIpeaMeTa,  KOTOpbId  SBJSIETCS  IEJaroru4ecKu



aJlaliTUPOBAHHBIM OTPaXEHHEM 0a30BOM HAyKM XMMHU Ha ONPEIECIEHHOM dTane €&
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOILIEr0 OOpa30BaHHsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaIOIMMHUCS CUCTEMBI IE€PBOHAYAIBHBIX IOHATHI XHWMHH, OCHOB
HEOPraHWYEeCKOM XMMHM W  HEKOTOPBIX  OTACJIBHBIX 3HAYUMBIX  ITOHATHH
OpraHU4eCKON XMMHUH.

CtpykTypa conaep)kaHus MPOrpaMMbl MO XHMHUU C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOr0 mnoaxoja kK e€ mzydeHuro. CoaepikaHHe CKIIAJIbIBAETCS M3 CHCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U CHCTEMbI MOHATUH O XUMHYECKOU
peakiuu. OO0e O3TH  CHCTEMBbl CTPYKTYPHO OpraHM30BAaHBI IO TMPUHIUITY
MOCJIEIOBATEIBHOIO Pa3BUTUSL 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUs O CTPOCHUH aTOMA U XMMUYECKOU CBS3H;

— TpEeACTaBIECHUHN 00 3JIEKTPOIUTHYECKOMN IUCCOLMALINY BELIECTB B paCTBOpaX.

Teopernueckne 3HaHHWA  pPACCMATPUBAIOTCA HA  OCHOBE  SMIIMPHUYECKU
IOJyYEHHBIX M OCMBICIEHHBIX (D)aKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO
YPOBHS K JIpYTOMY, BBIIOJHSISI (PYHKIIMM OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUSI U BO3MOXXHOCTEW MPAKTUYECKOTO NMPUMEHEHUS M IMOJYyYEHUS H3YYaeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl O  XMMHHM  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XMMUYECKOW COCTABIIAIOIIEN HAYYHOW KapTHHBI MUPA B JIOTHUKE €€
CUCTEMHOU MPHUPOJBI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO U METOJlaM
NO3HaHUA B Hayke. M3ydeHue XuMuu MpoUCXOAUT C IIPUBJICUEHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4eOHbIX MpeaMeToB: « OKkpyxaromuii Mup», «buosorus. 5—7 kiacce» u
«®Dusuka. 7 Knace.

[Ipu M3yueHnn XUMHUHA TPOUCXOIUT GOPMUPOBAHUE 3HAHUN OCHOB XUMUUYECKOU
HAayKM KaK OOJIaCTH COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTUUYECKOH JEeSTEIbHOCTH
YyesoBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphlL. 3ajada y4eOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XMMHUECKUX 3HAHUN — BaKHEUIINX
(bakToB, TTOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJIOKEHUM, TOCTYMHBIX 0000IEeHUH
MHPOBO33PEHYECKOTO XapaKTepa, A3blKka HayKu, B MPUOOIICHUH K HAYYHBIM METO/IaM
MO3HAHUA TMPU U3YYEHUU BEUIECTB M XUMHUYECKUX peakiuil, B (GOPMHUPOBAHUU U
pPa3BUTHH MO3HABATENbHBIX YMEHHM U UX MPUMEHEHUH B y4eOHO-ITO3HABATEIbHON U
y4eOHO-UCCIIEIOBATENbCKOM  JESTENIbHOCTH, OCBOCHHM IMpaBuUil  0E30MacHOro
oOpalleHusi ¢ BellecTBaMu B TOBCEAHEBHOM JKU3HMU.

[Ipy W3ydyeHHMH XUMUU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3OBaHMs Ba)XKHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (opMUpOBaHUE HUHTEIUIEKTYaJbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPUHSATUIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIOBUSM KU3HU;

— HaMpaBJICHHOCTh 00YYEHHsI HA CUCTEMAaTHUYECKOe MPHOOIIEHNE 00yJaroInXCs
K CaMOCTOATEJIbHOM MO3HABATEIbHOW AESITENIbHOCTH, HAYYHbIM METOJAM IO3HAHUA,
bopMHPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH,



— obecrnieyeHrue YCJIOBHUHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYarOITUMUCS
OMbITa Pa3HOOOPA3HON JEATETbHOCTH, IO3HAHWSA U CAMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHUBEpPCaJbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue  oOmed  QYHKIUMOHAIBHOW M €CTeCTBEHHO-HAy4YHOMU
I'PaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOILIETO
MUpa, UCTIONB3YS 3HAHUS U OTIBIT, TTOJIYICHHBIC TTPU U3YICHUN XUMHH, IPUMEHSITHh UX
IIPY pEIIEHUH IPOOJIEM B TTOBCETHEBHOM KU3HU B TPYIOBOH JCSITEIHHOCTH;

— ¢opMHpOBaHUE Y 00YYAIOMUXCS TYMAHUCTHYECKUX OTHOIICHUM, TTOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUHU I BBIPAOOTKH HSKOJOTHYECKU IIEIeCO00Pa3HOTO
MOBEICHUS B OBITY M TPYJIOBOU JACSITEIHHOCTH B IEJISX COXPAHEHHS CBOETO 370POBBS
Y OKPY’KAIOILIEW IPUPOJTHOMN CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHS OOIIECYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpO(UIIs U HAMIPaBICHHOCTH JalbHENIIEro 00ydYeHHUs.

OO6111ee ynCio 4acoB, OTBEACHHBIX JIJISI U3YYEHHS] XMMUU HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHusi, cocraBiser 136 yacoB: B 8 kiacce — 68 vacoB (2 uvaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUYEHMUSA
8 KJIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B KU3HU YeIIOBEKA. XUMUS B CUCTeME HayK. Tena
u BemecTBa. PU3MUECKHE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[lonsitue o Merojax mo3HaHuss B XuUMHH. YUucTbie BemectBa U cMecu. CrocoObl
pa3JIeIICHUS] CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKUE »dJeMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CoKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckas (opmyna. BaareHTHOCTb aTOMOB XMUMHYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOcTaBa BemlecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsipHast Macca. MaccoBas 10151 XMMUYECKOTO 2JIEMEHTa B COSUHEHUH.

KommuectBo BemectBa. Monbs. MossipHass macca. B3amMOCBSI3b KOJIMYECTBA,
Macchbl M 4YHCla CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacu€tel mo dopmynam
XAMHUYECKUX COCIUHECHUMN.

Pu3nuecKue U XUMHYECKUE SIBIICHUS. XUMHUYECKas peakuus U e€ IMpPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Kiaccudukaims
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYIOW, MpaBUjiaMyd PabOThI B J1IaOOpaTOpuu u
npuémamu oOparieHusi ¢ J1abopaToOpHBIM 000PYTOBaHWEM, W3YYCHHUE M OIHUCAHUE
bu3nYecKkux  CBOMCTB  O0OOpa3llOB  HEOPraHWYECKUX  BEIIECTB, HAOJIOJICHHE
dbuznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKE, KUTIEHUE
W KOHJICHCAIlUMs BOJIbI) UM XUMHUYECKUX (FOpeHHE CBEUM, MPOKAIUBAHWE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBJICHUM, HAOIIOICHUE U ONUCAHUE
NPU3HAKOB  MPOTEKaHUs  XUMHUYECKUX  peakuui  (pasjoxkeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, paszjioKEeHUe THAPOKCHIA



Menu (II) mpu HarpeBaHuu, B3aumMoOjJEHCTBUE *keje3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CMOCOOOB pa3leleHusi CMEeced: C IMOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbINIApUBAHUE, JUCTWIUISALUS, XpomaTtorpadusi, MPOBEJACHUE OUYMCTKH MOBAapPEHHOU
COJIM,  HaOJIOZEHWE W  ONHMCaHWE  pPe3yJIbTaTOB  IPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHS MAacChl, CO3/IaHHE MOJEJIEH MOJIEKYI
(IrapocTepKHEBBIX ).

Ba:kHeiilmue npeacTaBuTe/ il HEOPraHMYECKNX BellECTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopon — 3jieMeHT M IpocToe
BemecTBO. HaxokaeHue Kuciopoga B mpupone, (GU3MYECKHEe W XUMHUYECKUC
cBoiictBa (peakumu topeHus). Oxcunbl. I[lpumenenue kucmopoma. CrocoObI
MOJIYYEHHS] KHCIIOpoa B 1a00paTOpuu U NpombllIeHHOCTH. KpyroBopot kucioponaa
B ipupojie. O30H — aI0TpOIHAs MOIU(DUKAIIHS KUCIOPO/A.

TennoBoit 3¢ (HeKT XMMHUUECKON peakluy, TePMOXUMUYECKUE YPABHEHHUSI, IK30-
U JHIOTEPMHUYECKUE peakuuu. TOIUIMBO: yrojip M METaH. 3arpA3HECHHUE BO3/yXa,
YCWJICHHE MMAapHUKOBOT0 3(PdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopoxn — aneMeHT U npocroe BeuecTBo. Haxoxaenue Bogopoaa B Ipupoe,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moayyeHus. KucmoTsl
Y COJIN.

Moutsipublit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Boma kak  pactBoputenb.  PacTBOpEIL
HaceplllieHHble W HEHACHIIIEHHBIE PacTBOPBI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast nonsi BemecTBa B pacTBOpE. XMMHUUYECKHE CBOWCTBA BOJbI. OCHOBAHMSI.
Ponps pacTtBOpoB B Mpupojie M B KU3HMU 4elioBeka. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Okxkcuawl. Kitaccuduxanus
OKCUJIOB:  cojieoOpa3ytomde  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyromre. Homenknarypa okcuaoB. @uznyueckre 1 XUMUYECKHUe CBOWCTBA
OoKkcua0B. [lonydeHue OKCUI0B.

OcunoBanusi. Krnaccuduxanus ocHoBaHWM: TIENOYM U HEPACTBOPHUMbIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHui. PuU3MUYECKME U XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknartypa kuciaor. Dusznueckue u
XMMHUYECKUE CBoMcTBa KuCaOT. Psng aktuBHocTM MetauioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. Ouznueckne M XUMUYECKHME CBOMCTBA COJIEH.
[Tonyuenune cosen.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPEACIICHUE COJEPKAHMS KUCIOPOJa B BO3AYyXE, IOIYYEHHE,
coOuMpaHue, paclo3HaBaHWE W HU3YyYEHHWE CBOWCTB KHUCJIOpOAa, HAOII0eHNE
B3aMMO/ICHCTBUS BEIIECTB C KMUCIOPOJAOM U YCIOBUSI BOBHUKHOBEHUS U MPEKPAILICHHS
ropenus (moxapa), o3HaKOMJICHHE ¢ oOpa3llaMu OKCHUJIOB M OMHCAHUE WX CBOWCTB,
MOJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOWCTB BOJOpojaa (TOpeHHE),
B3auMojielicTBue Bojopora ¢ okcugom wMeau (II) (BO3MOXKHO HCMOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIOJeHNe OO0pa3loB BEHIECTB KOJIMYECTBOM | MOJb,
UCCJIeI0BaHNE OCOOEHHOCTEN PaCTBOPEHMSI BEILIECTB C PA3JIMYHON PacCTBOPUMOCTHIO,



IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCcCOBOM JIOJIEM PACTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJbI C METANIaMU (HATPUEM U KajiblueM) (BO3MOMKHO
UCIIOJIb30BAaHUE BUJACOMATEPHUAIIOB), HCCIIEIOBaHWE O0pa3lioB HEOPraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS OKpPacKu HHIUKATOPOB B
pacTBOpax KHUCIOT W IIesover, m3ydeHue B3aumojeictBus okcuma meau (II) c
pacTBOpPOM CEPHOM KHUCJIOTHI, KHUCJIOT C METaJUlaMH, PEaKIUil HEeWTpaau3aluu,
IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO METAJIA IPYTUM U3
pacTBOpa COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxxnenmme Kiacchbl
HEOPraHUYECKUX COCIMHEHHIN.

Iepuoanuyecknini 3axkoH u Ilepuogmyeckas cucreMa XHMHYECKHX
yarementoB /. HU. MenaeneeBa. Crpoenume aromoB. XUMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBrie MOMBITKM KiIacCU(PUKAIIMM XUMHUYECKUX dieMeHTOB. [lonsTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHbIE U MICJIOYHO3EMENIbHbIE METalIbI,
rajJoreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUJIBI U
TUJIPOKCUIBI.

Ilepuognyeckuil 3akoH. Ilepuoauyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB /JI.
U. MenneneeBa. Kopotkonepuonnas u jiuHHonepuoanas ¢opmsl [lepuonnueckoit
cucreMbl xumuuyeckux oaeMeHTtoB JI. M. Menneneesa. Ilepuonsl u  Ipynibl.
@U3NYECKAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocraB aroMHbIX sigep. M3otonsl. Onexktponsl. CtpoeHue
AIEKTPOHHBIX ~ 000JOYEeK aroMOB  mepBbiXx 20  XMMHUYECKHX  3JIEMEHTOB
[lepnommueckorn cucremel [J[. WM. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHMS paauyca aTOMOB XHMHYECKHX JJEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U EPUOIaM.

3nauenue Ilepronnueckoro 3akoHa u Ilepuoanveckoil CUCTEMbI XMMUYECKHUX
DJIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. [[. V. MenaeneeB — yud€HbI U
IpaKIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (TOJsIpHAsT W HEMOJIApHAsi)  CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucneHus. OKMCINTEIbHO-BOCCTAHOBUTENIbHBIE peakunu. [Iponeccel
OKHCJICHHSI U1 BOCCTAHOBJICHUsI. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3llioB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJICHCTBHE
FMAPOKCUIA I[MHKA C pPAcTBOpPaMU KHCIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakly pas3yioKeHUs], COSTUHEHNU).

Mescnpeomemmnoie ceazu

Peanuzauuss MeXnpeIMETHBIX CBA3€H NpPU MU3YYEHUMM XUMHUU B & Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK Y NOHATHH, SABJISIFOLIIMXCSI CACTEMHBIMHU ISl OTAEIBHBIX NIPEAMETOB ECTECTBEHHO-
HAay4YHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHble MOHSATHSA: HAy4yHbIH (akT, TUmoTes3a, TeopwHs,
3aKOH, AaHalIM3, CHHTE3, KiIaccu(uKalus, TMEePUOJUYHOCTh,  HAOIIOJEHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



dwusuka: Marepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJEKTPUYECKHA 3apsij, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, GU3NUECKHUe BETUINHBI, €ITUHUIIBI U3MEPECHHUS,
KOCMOC, TUTaHEeTHI, 3BE31161, CoIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPOJIBI, TOJE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeECKasi peaKIHsA

[lepnognueckuit 3akoH. [lepnoauueckas cucremMa XMMHYECKUX 3JIEMEHTOB /I
W. MenpaeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTM B U3MEHEHHHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KU, KAJIBLN U UX COCITUHEHNUN B
COOTBETCTBHUM C IOJIOKEHHUEM 3JIEMEHTOB B [leproandeckoil cucteMe U CTPOECHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBS3U. THIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanms M HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBa BEILECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJjaccaM HEOPraHWYeCKHX
COEJIMHEHUI, TEHETUYECKAsl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMHUYECKUX peakuuid MO pa3IMdHbIM NpU3HAKaM (TI0 YHCIy U
COCTaBY YYacTBYIOIIMX B PEAKIUHU BEILECTB, M0 TEIIOBOMY 3P (DEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCJIEHUS XUMHUYECKHUX OJIIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTanu3aTropa). DK30- U SHI0TEPMUYECKUE PEAKIUU, TEPMOXUMUUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTu XuMHYecKoW peakiuu. [lonstue o0 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKMX peakuusx. [[oHATHE O TOMOTreHHBIX M TeTEPOTreHHBIX
peakuusx. [lonstue o karamuze. [loHsTue 0 XxuMuueckoMm paBHOBecuU. DaKTOPHI,
BIMSIOIIME HA CKOPOCTh XHMHYECKOW PpEAKUUU M IOJIOKEHUE XUMHUYECKOIO

pPaBHOBECHS.
OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuu, DIIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpaBHEHHU

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH € HUCIIOJB30BAHMEM  METOJAA
AIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJUTUYECKON NUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonbl, aHnoHbl. MexXxaHW3M OUCCOLMALAM BEHIECTB C Pa3JIMYHBIMU BHIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun moHHOTO OOMEHa. YCJIOBHUS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE WOHHbIE YypaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBAaHMI M COJIEH B CBETE MPEICTABICHUN 00 AJIEKTPOIUTHICCKON JTUCCOIUAIINN.
KauectBeHHbIe peakunu Ha HOHBL. [IOHSATHE O TMOpONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCJISMH KPUCTAIUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEI[ECTB — METAJUIOB W HEMETaUIoB (TpaduTa W anmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM pPEaklMHh OT



BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB, UCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH PaCTBOPOB
BEILIECTB, IIpollecca AUCCOLMALMM KHUCJIOT, IIejdoued u coieil  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEepUaloB), IPOBEICHUE OIBITOB, HJUIFOCTPUPYIOIIUX
MPU3HAKKU MPOTEKAHUs peaKkluii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIJCICHUE
raza, oOpa3oBaHHE BOJbl), ONBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiui (TOpeHue, peakIMu pa3ioKEHUs, COCIUHECHHUS),
pacno3HaBaHWE HEOPraHWYECKHUX BEUIECTB C MOMOUIBI0 KAUYECTBEHHBIX PEAKIMl Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 MX coeAMHEHUSA

OOmrast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble crerneHu okuciaeHus. CTtpoeHne u (U3NYECKUE CBOMCTBA IMPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOEHCTBHE C
METajUlaMM, HEeMeTaUlaMH, Iuejsodamu). XjopoBoaopold. ConsHas KHCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJIyYeHHUE, MpUMeHeHue. [leficTBre xiopa 1 XJI0poBOAOPOIa
Ha OpraHU3M 4YeloBeKa. BakHelue XJIoprIpl U UX HaX0XKACHUE B IPUPOJIE.

OOmas xapakrepuctuka sjeMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTEpHbIE CTeNeHU OKucieHus. CrtpoeHue U (U3MUECKHE CBOWCTBA
IPOCTBIX BEILECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIUN KUCIOPOJA U
cepbl. XuMHYecKHe CBoicTBa cepbl. CepoBOJOpON, CTPOEHHE, (PHU3UUECKHE U
XUMUYECKUE CBOMCTBA. OKCHABI CEepbl KaK MNPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, pu3nyeckue 1 XMMHYECKHE CBOMCTBA (0OIIME KaK MPEICTABUTEINS
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE pEaKIUH, Jekallhue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a IMOJy4eHUs CEepHOMl KHCIOThl. Ilpumenenue cepHou
KUCIOThl. ConM  CEepHOM KHUCIOTHI, KauyeCTBEHHAas peakuuss Ha Cyiab(paT-hoH.
Haxoxnenue cepsl M €€ COCOMHEHUMM B NOpHUpoAe. XUMHUYECKOE 3arpsA3HCHHE
OKpPYXaIOILIEH Cpe/ibl COETMHEHUSIMU CEepPbI (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLIEHUS.

OO6mast xapaktepuctuka dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIECHHs. A30T, pacHpoOCTpaHEHUE B MPUPOJE,
¢uznueckue u xumuueckue cporictsa. Kpyrosopot azora B mpupoje. AMMHUAK, €ro
duznyeckue U XMMUYECKUE CBOWCTBA, MOTydeHHe U npumeHeHue. Coiu aMMOHUS,
ux (u3nyecKue U XMMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha
MOHBl aMMOHHUA. A30THAs KHUCJIOTa, €€ MOoJIyueHHe, (PU3NYECKHEe U XUMHUYECKUE
cBolcTBa (OOlIME Kak TMPEeICTaBUTENsl Kiacca KUCIOT U crenuduyeckue).
Hcnonb3oBaHWe HUTPATOB U COJIEW aMMOHUS B KaU€CTBE MUHEPAIIbHBIX yI0OPEHUI.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpefbl COCIMHEHUSMH a30Ta (KUCIOTHBIE
N0, 3arps3HEHUe BO3JyXa, MOouYBbl U BogoémoB). dochop, ammoTponHbie
Moaudukauuu gpocdopa, puznyeckue u xumuueckue ceorctra. Oxcup dpocdopa (V)
u (dochopnas kucinora, ¢uUMUECKUE W XUMUYECKHE CBOMCTBA, IOJIyYECHHE.
Hcnonp3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OO6mast xapakrepuctuka 35eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCICHHs. YTJIEpOJl, aNIOTPONHbIE MOIU(DUKAIINH,
pacrnpocTpaHeHHe B Mpupoje, (pu3nueckue M XMMHUYECKHE CBOWCTBA. AJCOpPOIMSL.
Kpyrosoport yraepozaa B npupoje. OKcuabl yriiepoja, ux Gpu3nueckue u XuMHIeCcKHe
CBOMCTBA, JCHCTBHE HA JKUBbIE OPraHU3Mbl, TIOJYyYEHHE M TNPHUMEHEHHE.
Dxojoruueckue TmpoOsieMbl, CBsi3aHHBIE C okcujaoM yriepoxa (IV), rumoresa



rJ1I00aJIbHOTO TOTEIUICHUsI KJIMMAaTa, MapHUKOBBIA 3P (deKT. YToiabHas KUCI0Ta U e
coJii, MX (U3MYECKME M XHUMHUYECKHE CBOWCTBa, MOJYYEHUE M TPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Mcmnosb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO035HUCTBE.

[lepBoHauasibHbIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSIX
yriaepojia (MeTaH, 3TaH, STWIEH, alleTWICH, dTaHOJ, TJIUIEPUH, YKCYCHash KUCIIOTA).
[TpupoHbIE UCTOYHUKH YTIIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, He(TH), MPOAYKTHI
ux rmnepepaboTku (OEH3WH), UX pOJib B OBITY W TNpOMbINUICHHOCTH. [loHsATHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUPaAX, O€IKaxX, yriIeBOJax — U UX POJIU B )KU3HU
yesjoBeka. MaTtepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOICTBa, TOJy4Ye€HUE H
npumenenue. CoenuHeHus: KpeMHUs B mpupoje. O0mue npenctaBieHust 00 OKCHIIe
kpemHusi (IV) u kpemuueBoil kucnore. CUIMKATHI, UX HMCIOJb30BaHHE B OBITY, B
MPOMBIIIUICHHOCTU. BakHeliue CTpOouTeNbHbIE MaTepuajbl: KepamHKa, CTEKJIO,
IIEMEHT, O0eToH, kene300eToH. IIpobOiiemMbl  0G€30MacHOrO  HMCIOJIb30BAaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MIPOBE/ICHNE KaUYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI U HAOJIOICHUE MTPU3HAKOB UX
MPOTEKAHMUS, OMBITHI, OTpakarore (PU3NIECKUE U XUMUUECKUE CBOMCTBA rajJOr€HOB
U UX COCAMHEHHUH (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 03HAKOMIICHUE C
oOpa3iaMu XJIOPUJOB (TallOT€HUIOB), O3HAKOMJICHHE C OOpa3naMu cepbl U €€
COCIMHEHUSAMH (BO3MOXXHO HCIOJB30BAHME BHUIEOMATEPUAJIOB), HaOJOJIEHNE
npolecca OOyriauBaHMs caxapa I0J JACHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOMU
KHCJIOThl, HW3Y4YEHHME XHUMHYECKHX CBOMCTB pPa30aBJICHHOM CEpHON KHUCIOTHI,
IIPOBE/ICHHE KAaUEeCTBEHHOM peakIMu Ha cyib(paT-uOH M HAOIIOJeHUE MpU3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MYEeCKUMM CBOMCTBaMH a30Ta, (ochopa u ux
COEIMHEHU (BO3MOYKHO HMCIOJB30BaHUE BUACOMATEPUATIOB), 00pa3IlaMu a30THBIX U
dbochopHbIX yaoOpeHMid, IOJIyYeHHE, COOMpaHHe, paclo3HaBaHWE W H3YUYCHHUE
CBOICTB aMMHaKa, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMii Ha HOH aMMoHuUs U (ocdar-
VMOH U M3Yy4YE€HUE MPU3HAKOB UX MPOTEKAHUsI, B3aUMOJAECHCTBHE KOHLIEHTPUPOBAHHOM
a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIB30BaHUE BHUIACOMATEPUATIOB),
U3y4eHUE MOJEelel KpUCTAIUIMYECKUX PEIETOK anmasa, rpadura, ¢yaepeHa,
O3HAKOMJIEHUE C MPOLECCOM aJICcOpOLUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTPOWCTBOM MPOTHBOras3a, MOJy4YyeHUEe, COOMpaHue, pacrno3HaBAHHE U
U3yYeHUE CBOWMCTB YIJIEKMCIIOrO Tra3a, NpPOBEJICHHE KAYECTBEHHBIX pEAKIM Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIIUEH CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE IKCIEPUMEHTAIbHBIX 3aja4
1o teme «BaxkHeiilne HeMeTaubl U X COCAMHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mast XapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nonoxeHus B [lepuoanueckon cucreme xummueckux sneMeHToB /. . Menneneesa
U cTpoeHust aToMoB. CTpoeHre MeTaiuioB. MeTajuinueckasi CBs3b U METaJUIMYecKast
KpUCTAJUTMYECKAsl pEHETKAa. OJIEKTPOXUMUUYECKUN pAJl HANPSHKEHUH METAIOB.
duznueckne W XUMHYECKHE CBOWCTBAa MeTauioB. OOmme CcrnocoObl MOTy4YeHUs
MeTtauioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTBI UX OT



koppo3uu. CmiaBbl (CTallb, Yyr'yH, AIOPAIIOMUHUN, OpOH3a) MU WX NPUMEHEHHUE B
OBITY Y MPOMBIIIJIEHHOCTH.

[[lenouynble meTauibl: MoJoKeHUE B Ilepuoguyeckoi cUCTEME XUMUYECKHX
anemeHToB J[. WM. MenzaeneeBa, cTpoeHHMEe HX aTOMOB, HAXOXJECHHE B TPUPOJE.
duzryeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kamus). OKcHabl U
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHne IEen0ouHbIX METAIJIOB U UX COCIMHEHUM.

[[lenoyHno3emenbpHbIE  METAIbl MarHdi W KalbLUMH:  IIOJOXECHHE B
[lepnoguueckon cucremMe xuMuueckux anemeHToB . . Menaeneesa, crpoeHue nx
aTOMOB, HaxoXKJeHue B npupoae. Pu3nueckue U XMMHUYECKHE CBOWCTBA MAarHus U
Kayblusl. Baxknelume coeuHeHus Kablus (OKCU, TUIPOKCH, coiu). XKEcTkocTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmomuHuii: nonoxenue B [lepuoguueckoil cucTeMe XMUMHYECKUX SJIEMEHTOB
J. W. Menneneesa, CTpoeHME aroma, HaxoxzacHue B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBa amtoOMUHMsI. AMQOTEpHBbIE CBONCTBA OKCHAA W THUIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenune B Ileproandeckol CUCTEME XUMUYECKHUX 3JIeMEHTOB [l
W. MenzeneeBa, CTpOEHHME aToma, HaxoxaeHue B mpupoae. Dusmyeckue u
XMMHYECKHE CBOMCTBa xene3a. Okcuabl, TuApoKcusl U conu xenesa (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C o0pa3uaMyd METauiloB W CIUIaBOB, HX (DU3UUYECKUMU
CBOMCTBaMHU, U3YUEHUE PE3YJIHTATOB KOPPO3UU METAILIOB (BO3MOKHO HUCIIOIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOJEHCTBHUSI OKCHUJIa KaJlbI[Ud U HATPUS C
BOJOW (BO3MOYKHO MCIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB
AKECTKOU BOJIBI, MPOLIECCA TOPEHMS JKeIe3a B KHCIOPOE (BO3MOKHO MCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), NPHU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pEAaKIUH Ha HWOHbI:
MarHusi, KajbIusi, amtoMHUHUS, 1MHKa, >keneza (II) um xemesza (1), memm (II),
HAOJII0/IEHUE U OMHMCAaHUE MPOLIECCOB OKPALIMBAHUS TUIAMEHU HOHAMU HATpUs, KaJlus
U Kanblus  (BO3MOXKHO  MCIIOJNB30BaHHE BHUAEOMATEpUAOB), HCCIIEOBAHUE
aMm(pOTEpHBIX CBOMCTB THAPOKCHAA AIIOMHHMS U THUAPOKCUAA IMHKA, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelre MeTasuibl ¥ UX COEAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa u marepuansl B TOBCEIHEBHOM KM3HM 4YelOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHYECKUX peakiuil B ObiTy. IlepBas momomib npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyXarolleld cpelpl (mpeaenbHas IomycTHMast
KOHLIeHTpaus Beuects, naitee — [IJIK). Ponp xumuum B pemieHUM 3KOJIOrMYECKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oO0pa3loB MaTepuajoB (CTEKJO, CIUIaBbl METAUIOB, MOJUMEpPHBIE
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzaumss MeXnpeIMETHBIX CBA3€H IpPU MU3YYEeHUHM XUMUM B 9 Kiacce
OCYILIECTBIISIETCS] Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK ¥ NOHATH, SBJISIFOLIIMXCSI CACTEMHBIMHU ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LUKIIA.



OO1ue ecTeCTBEHHO-HAay4YHbIE€ MOHSATHSA: HayyHbIH (pakT, TUIOTE3a, 3aKOH,
TEOpus, aHajlnu3, CHUHTE3, KIacCU(pUKaLusi, NEPUOJAUYHOCTb, HAOJIIOJECHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MAaTEPHUAIBL.

dusuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJI, U30TOIIbI,
PaMOaKTUBHOCTD, MOJIEKYIa, AIIEKTPUYECKUI 3aps, IIPOBOJHMKH,
MOJTYTIPOBOTHUKH, TUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO0, 00BbEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, PacTBOP, PAaCTBOPUMOCTb, KpUCTAIMYECKas PEIIETKa,
CIUIaBbl, (PM3MYECKUE BETUYMHBI, EAMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
TIaHeTHl, 3BE31b1, CoHIIE.

buonorust: ¢orocuHres, npixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAIbHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATIbl, TOPHBIE TOPOJbI, MOJE3HbIC
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOT'O 00IEro oOpa3oBaHUs
JOCTUTAlOTCSl B XO0JI¢ OOy4YeHUSI XMMHUU B €IUHCTBE Y4eOHOM M BOCIHUTATEIBHOU
NEeATEIbHOCTH B COOTBETCTBUU C TPaJUIIUOHHBIMU POCCUNCKUMHU
COITMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe TMpaBWIaMd M HOPMaMM TIOBEAEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALIMHI 00YUYaIOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTpaXaroT TOTOBHOCTH oOyuaromuxcs
PYKOBOJCTBOBATbCA  CHCTEMOM  IO3UTHUBHBIX  LIEHHOCTHBIX  OPHEHTAlUUd U
pacIIMpEeHNE ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M
HAy4YHOMY HACJIEJIUI0, T[OHMMAaHUsA 3HAYEHUsS XUMHUYECKOM HAyKu B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHOW HH(pOpMALMEH O
MEPEIOBbIX JOCTHXKCHUSX M OTKPBITHUSX MHPOBOM U OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOPMAax M MPAaBWIAX MEKIUYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, yueOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYIMX BUAAX JEATEIBLHOCTH,
TOTOBHOCTH K pa3HOOOPAa3HOW COBMECTHOW JESTENIbHOCTH TpPHU  BBINOJIHEHUU
y4eOHBbIX, TO3HABAaTEIbHBIX 3a/a4, BBITOJIHCHUH XHMHUYECKUX DKCIIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIU
B TIpOIIeCCe ITOM Y4eOHOM ACSITEIBbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TIOBEACHUE U
MOCTYIKHA CBOUX TOBApHIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAaHMS MOCIIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:



MHUPOBO33PEHYECKHE NPEACTABICHUS O BEIIECTBE M XUMHUYECKOM pEeakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKM M COCTaBIIOLINE
OCHOBY JUUIsl TIOHMMaHHUsl CYIIHOCTH HAay4YHOM KapTHUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUs IIPUPOJBI, B3aHMOCBA3AX YEJIOBEKA C
IIPUPOJHOU CPELOH, O POJIM XMMHUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIPABJIICHHBIC HA IOJYYEHHE HOBBIX 3HAHWU IIO
XUMHH, HEOOXOAMMbIE [Isi OOBSCHEHUS HaONIOaeMbIX TMPOIECCOB M SIBICHHIM,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHTATEIIbCKOW KyJbTYphl, B TOM YHCIIC
HAaBBIKOB  CaMOCTOATENIbHOM pabdoThl € y4eOHbIMU TEKCTaMH, CIIPABOYHOU
JUTEPATYPOH,  JTOCTYNHBIMU TEXHUYECKUMHU CpPEICTBAMH  HH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHMIO U TO3HAHUIO, JII0OO03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOSKTHOM U UCCIIEOBATENBCKON e TEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTU U YPOBHS 00y4Y€HHUs B JaJIbHENUIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 »KH3HU, OCO3HAHUE IIOCIEACTBUA U HEIPUITHE
BPEIHbIX  MpHUBBIUEK  (YNOTpeOJEHHUs  aJKOTOJsl, HAPKOTHKOB,  KYpEHHS),
HEOOXOJUMOCTH  COOJIIOJEHUST MpaBWwil  0€30MacHOCTH MpH  OOpallleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U TpyAa pazIMyHOro poja,
YBOXKEHHE K TPYAY U pPe3yabTaTaM TPYIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS PEIMETHBIX 3HAHUM M0 XMMHUHU, OCO3HAHHBINA BBIOOP MHIUBUIYAIBHON
TPAaCKTOPUH TPOJOJDKEHUs O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
po(heCcCHOHANIBHON JESATETbHOCTH U PAa3BUTHS HEOOXOJIUMBIX YMEHUH, TOTOBHOCTh
allarTUpOBaThCs B MPO(ECCHOHATIBHOM Cpelie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUSI:

HKOJIOTUYECKHU LI€TIeCO00pa3HOE OTHOILIEHUE K MPUPOJE KaK UCTOYHHUKY >KU3HU
Ha 3emMjie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAHUE LIEHHOCTU 370pOBOr0 U
Oe3omacHOoro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3MYeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJECHUS
npaBuil 0€30MacCHOrO MOBEIECHUS MPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, IMOJIY4YaeMble MPU M3YYEHUH XUMUH, IS
pemeHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH MPUPOJHOW CPENOM, I MOBBILICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYyJbTYypbl, OCO3HaHHUSl  TJIOOQJIBHOIO  Xapakrepa
HKOJIOTHYECKUX TMpoOJeM M MyTed HX pEelIEeHUs IOCPEICTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocTtaBe MeTanpeIMeTHBIX Pe3yJbTaTOB BHIICIAIOT 3HAUUMbIE JJ1s1 (POPMHUPOBAHUS
MUPOBO33pEHHUs OOIeHAyYHbIE TTOHATHS (3aKOH, TEOpHsl, IPUHIINI, TUIIOTEe3a, (aKT,



CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHbIX Y4EOHBIX MpPEIMETax M MO3BOJISIOT HA OCHOBE 3HAHMM U3 3TUX MPEIMETOB
dbopMHpoBaTh MpPEACTaBICHUE O 1EJOCTHOM HAyyHOM KapTMHE MHpa, U
YHUBEpCalbHble y4eOHbIe JEHCTBUS  (MO3HABaTElIbHbIE, KOMMYHHUKATUBHBIE,
pEeryJsiTUBHBIC), KOTOpble oOecneynBaoT  (HOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENLHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOMN e TEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue geiicTBUS:

YMEHHUSI HCMOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI MpPU OCBOCHUHU
3HAHUMW: PACKpPbIBATh CMBICT XMMHUYECKHX TOHSTHN (BBIACISITH UX XapaKTEPHBIC
MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMHU TOHSTHUSIMHU), HUCIOJIb30BAThH
MOHATHUS I OOBSICHEHHS OTICIBHBIX (DaKTOB W SIBJICHUH, BBIOWpATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(UKAIIMM XHUMHYECKUX BEHIECTB M XUMUYECKUX PEaKIIUd,
yCTaHaBJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIAY OOBEKTaMHU HW3Y4YCHHUS,
CTPOUTH JIOTUYECKUE PACCYXKJICHUSI (MHIYKTUBHBIC, NEAYKTHUBHBIC, MO AHAJIOTHH),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TMPUMEHATh B TMPOIECCe IMO3HAHUS TOHATHS (NPEAMETHBIE W
MeTarpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MCIOJIb3yEeMble B XUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICJIbHBIC TPEACTaBICHUS —
XUMHUYECKUW 3HAK (CUMBOJ DJIEMEHTAa), XUMHUYecKas (opMyna U ypaBHEHHE
XUMHUUYECKON peakIuu — MpU pelIeHUH y4eOHO-NO3HABATENbHBIX 3a7a4, ¢ YU4ETOM
ATUX MOJICIBHBIX TMPEACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIECTBEHHbBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEHIECTB U XUMHYECKHUX PEaKIui,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH,  IMPUYMHHO-CIICJCTBEHHBIE  CBA3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJIECHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHHUA, & TAaK’KE€ B KQUECTBE OCHOBHI /i (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpPETEeHUE OIbITa MO0 IUIAHUPOBAHUIO, OPTraHU3AlMd M TMPOBEICHUIO
YUYCHMUECKUX OJKCIIEPUMEHTOB, yMEHHE HaOmojaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (OopMyIupoBaTh OOOOIICHUS U
BBIBO/IbI TI0 pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIEA0BaHUs, COCTABIATh OTYET O
MpOJIeJIaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BbIOMpaTh, AaHAJIM3UPOBATH W HMHTEPHPETUPOBATH HHOOPMAIIHIO
pPa3JIMYHBIX BUAOB U (OPM MPEJCTABIICHUS, MOTYyYaeMyl0 M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMHUUYECKOTO COJEep KaHus, CIIPAaBOYHbIC TTOCOOUSI,
pecypcbl IHTEepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO
uH(bOpMAITHIO;

yMEHUE TPUMEHATHh PAa3IUYHBIE METOJbI W 3alpOChl MPHU TMOUCKE M OTOOpE
uHOpMAIIUU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX JUISI BBITIOJHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3aJlad OMPEACIEHHOT0 THUIIA, MPUOOPETEHUE OTMbITA B
o0JaCTH  WMCTOJB30BaHMS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIIOJb30BaHUS PA3JIMUHBIX MOUCKOBBIX CHUCTEM,



CaMOCTOSITENILHO BBIOMpaTh ONTUMAaJbHYI0 (OpMYy TpEICTaBICHHUS WHPOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJadqd  HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIONb30BaTh H  aHAIM3UPOBaTH B  IMpollecce ydeOHOM U
WCCJICIOBATENILCKON JICSITENFHOCTA WH(MOPMALUIO O BIUSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAFOIICH TPUPOTHOMN CPEIbI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

YMEHHUS 3aJlaBaTh BOIMPOCHI (B XOj€ Auanora u (WiM) IUCKYCCUHU) IO CYIIECTBY
oOcyxmaemMori  TeMbl, (OPMYJIMPOBATh CBOW  TPEIJIOKECHUS  OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHUSI IPEACTABISATH MOTYUYCHHBIE PE3yJIbTaThl IO3HABATEIILHOU €SI TEILHOCTH
B YCTHBIX U MUCBMEHHBIX TEKCTAX; JI€JIaTh MPE3CHTAIUIO PE3YIbTATOB BBHIMOJIHECHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOrO OMbITa, J1abOpaTOpHOM paboTHI 1O
WCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIILHOM U HUCCIIEIOBATENBCKON JNEATEIIBHOCTH MPU PEIICHUU BO3HUKAIOIIUX
npo0ieM Ha OCHOBe Yyuéra OOIMUX MHTEPECOB U COTJACOBAHUS IMO3UIIUN
(oOcyxaenrs, 0OMEH MHEHUSIMU, «MO3TOBBIE€ HITYPMBI», KOOPJAUHAIINS COBMECTHBIX
NEUCTBUM, OMpPENCIICHUE KPUTEPUEB MO OLICHKE KAYeCTBA BBIMOJHEHHOW pabOThI U

Apyrue).

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe 1eHCTBUSA:

YMEHUE CAMOCTOSITENBHO ONPENEATh LEJIN JAESITeIbHOCTH, ILJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMUPOBATH M NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTh, BbIOMpAaTh Hambosee 3(PPEeKTUBHBIE CHOCOOBI PEIICHUS YYEOHBIX H
NIO3HABATEJIBHBIX  33Ja4, CaMOCTOATEJIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEUCTBUM MPU BBIIOJHEHUM 33JaHUA C  YYETOM
MOJIy4YEHHUs] HOBBIX 3HAaHUI 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LA, YMEHUE
MCITOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUM 33IaHUN.

HPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeAMETHBIX pE3yJbTaTOB IO OCBOCHHUIO  00s3aTEILHOTO
COJIEp>)KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboyeil mporpamMmon,
BBIJICISIIOT: OCBOCHHBIE OOYYAIOUIMMKCS HAy4HbIC 3HAHUS, YMEHHUS M CHOCOOBI
NeUCTBUH, crienupuyecKue s MPeIMETHON 00IacTu « XUMUS», BUJbI €SI TEILHOCTH
M0 TIOJYyYEHWIO HOBOTO 3HAHUS, €ro MHTEpHpeTaIuy, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyAIHsIX.

K xonmy oOyueHusi B 8 kJjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:
PACKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHN: aTOM, MOJIEKYJIa, XMMUYECKUI
JIIEMEHT, NPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs H
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHasi M MOJIEKYJspHas Mmacca,



KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBass JOJs XUMHUYECKOIO
DJIEMEHTA B COEAUHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHMCIOTa, OCHOBAHME, COJIb,
IEKTPOOTPHULIATEIIBHOCTD, CTENEHb  OKUCJIEHUS,  XMMHUYECKas  peakus,
KJIacCU(pUKaLUsl peakUui: peakuuu COECOUHEHMs, PEaKLUU Pa3joXKEHUs, peakluu
3aMEIIEHUs, peakuuu OOMEHa, 3K30- M DSHIOTEPMHUYECKHE pEaKlUu, TEIIOBOU
3p¢ekT peakuuu, SAPO aTOMa, AIIEKTPOHHBINM CIIOH aToMa, aTOMHas OpOUTalb,
paanyc aTtoma, XHUMHYECKas CBA3b, NOJSIPHAs W HEMOJISIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KATHOH, aHHOH, PaCTBOP, MAcCcOBasl A0JIs BelllecTBa (IPOLEHTHAs
KOHLIEHTpAaLusl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUN U NMPUMEHSTHh 3TU
MOHATHUS NIPU ONMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJI30BaTh XHMHYECKYI0 CHUMBOJIMKY JUIS COCTABJIICHHMS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OIPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApHBIX COECIUHEHUSX, CTEIEHb
OKHCJICHUSI DJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpeieNEHHOMY KJIacCy COEIMHEHUH 1o ¢opMyiaM, BUA XUMHYECKOH CBS3U
(KoBaJICHTHasl U HOHHAsI) B HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIich Ilepunoguueckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBATh
NOHUMAaHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT MX
nosioxkeHus: B Ilepuoanueckoil cucTeMe, 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHA ABOTaIpo;
ONKCHIBATh W XapaKTepHu3oBaTh TabMMuHyro Qopmy Ileproguyeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB: pa3jinyaTh MOHATHUS «rjaBHas noArpynna (A-rpymmna)» u
«mobounasa noarpymnmna (b-rpynma)», Manele u OoJiblliM€ MNEPUOABI, COOTHOCHUTH
0003HauYeHus1, KOTOpble UMEIOTCs B Tabnuie «lleproguyeckas cucteMa XUMHYECKHX
anemeHToB /. 1. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS ATOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsija sjpa, OOllee YHUCIO 3JIEKTPOHOB H
pacnpeiesIeHUe UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XMMHMUYECKHE  DJIEMEHTbl, HEOpPraHMYecKHUe  BEIIEeCTBA,
XUMHUYECKHE PEAKIMH (110 YUCIY U COCTAaBY YYACTBYIOUIMX B PEAKLMH BEIIECTB, IO
TerioBoMy b dexTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOATBEP)KJas ONHCAHME NPUMEPAMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

MPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX KauE€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX NIPEBPAILECHUN B PA3JIMYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJSPHYIO MacChl BEILECTB,
MaCCOBYIO JIOJIF0 XUMUYECKOTO 3eMeHTa 10 (JopMyJsie COeIMHEHHSI, MAaCCOBYIO JOJIIO
BEILECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEaAKIUY;
IPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIBHON E€ATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHE, 000011IeHUE, CUCTEMATU3AIINIO, KJIACCU(PUKAIUIO, BBISIBICHHE TPUYUHHO-
CIIEICTBEHHBIX CBSA3EH — JUI U3YYEHHsI CBOMCTB BEIIECTB M XMMHUYECKHUX DPEAKILIMM,
€CTECTBEHHO-HAYUYHbIE  METOAbl  TO3HaHMSI —  HAOJIOACHHE,  HW3MEpEeHHE,
MOJICJINPOBAHUE, SKCIIEPUMEHT (PEaIbHbI U MBICIEHHBIN);

ClIeIOBaTh MpaBUjaM TIOJb30BAaHUS XHUMHUYECKOM TMOCyAOoW U JabOpaTOpHBIM
o0OpyZOoBaHUEM, a TaK)Ke MpaBuUiiaM OOpalleHHs] C BEleCTBAaMU B COOTBETCTBHM C



WHCTPYKIUSIMA 110  BBIMIOJIHEHUIO JJA0OPATOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYyYEHUI0O M COOMpaHHIO Ta3000pa3HbIX BeElIeCTB (BOAOPOJAa M KHUCIOPOJa),
MPUTOTOBJICHUIO PACTBOPOB C ONPEIACIEHHOW MaCcCOBOW JIOJEU PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBaTh W  NPOBOJUTH XHMHYECKHE  OSKCIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO MHAUKATOPOB (JaKMYC,
dbeHondTanenH, METHIOPAHXK U JAPyTHUe).

K koHiy oOyuenus B 9 KJjiacce mpeIMETHBIE pe3yJabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:
PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUNA: XUMUYECKUI SJIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTUOH, AaHWOH, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, JIEKTPOOTPUIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl Peakiius,
XUMHUYECKasl CBSA3b, TEIJIOBOM A(P(HEKT peakinu, MoJb, MOJSPHBIA 00BEM, pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, AIEKTPOJIUTHYECKAS TUCCOLIUALINS, PEAKIIMA HOHHOTO
oOMeHa, KaTalnu3aTrop, XHMHYECKOE paBHOBecHE, oOpaTUMble U HeEoOpaTUMBbIC
peaxuu, OKHMCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC peaKiuu, OKUCJIUTEND,
BOCCTAaHOBHUTEIb, OKHCJICHHE W BOCCTAHOBJICHHE, aJJIOTPOIUs, amM(pOTESPHOCTD,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, HWOHHAs, METaJUIMyecKas), KpHUCTaJInYecKas
pelI€TKa, KOppO3usi METAJUIOB, CIJIaBbl, CKOPOCTh XMMUUYECKON PEaKIuu, MPeIesIbHO
nomnyctumas konuentpauus 1I/IK BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSITHUN U MPUMEHATH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIS COCTaBJI€HUS (OpMysn BEHIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONpENENATh BaJlGHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHX DJIEMEHTOB B
COEMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCY COCIMHEHUH 1Mo (popMysaM, BUI XMMUYECKOW CBS3U (KOBaJCHTHAs, MOHHAS,
MEeTaJUIM4YecKasi) B HEOPraHMYECKMX COCAMHEHUSX, 3aps]l MOHA IO XMUMHYECKOMH
dbopmyiie, XxapakTep Cpeabl B BOJHBIX pacTBOPaX HEOPTaHUYCCKUX COSTUHCHHM, THIT
KPUCTAJTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBRA;
packpbiBaTh cMbICH [lepuoanueckoro 3akona /. 1. Menaeneesa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: ONMKMCHIBATh M XapaKTepU30BaTh TabIMuHYI0 hopMy Ilepuoanueckoit
CHUCTEMbl XMMHMUYECKUX JJIEMEHTOB: pa3juyaTh IMOHATHUS «TJlaBHas moarpymnma (A-
rpynna)» u «mnobounas noarpynna (b-rpynmna)», manele W OOJbLIME TMEPUOJBI,
COOTHOCUTH 00O3HAYEHHUs, KOTOPbIE HUMEIOTCA B MEPUOJUYECKON Taliuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsi siApa, OOINee YMCIIO AJIEKTPOHOB W pacrpejieieHue WX 10 DJIEKTPOHHBIM
CJI0SIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB M MX
COCIMHEHUH B MpeJiesiax MaJIbIX MEPHUOJO0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS
HX aTOMOB;
KIIaCCU(UIIMPOBATh ~ XHMHYECKHE  DJJIEMEHTHI, HCOpraHWYeCKHWe  BEIeCTBa,
XUMHUUYECKUE peaKkluu (MO YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO
TerIoBoMy B (DEKTy, 10 UBMEHEHHIO CTETICHEH OKUCIICHHUS XUMUYECKUX JIEMEHTOR);
XapaKTepu30BaTh (ONMUCHIBATh) OOIIME W CIEeMU(UUECKHe XUMHUYCCKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEUIECTB, MOATBEPXkAasi OMUCAHNUE TPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;



COCTaBJISITb YPABHEHUS DJJIEKTPOIUTUUECKOW AUCCOLMAIMUA KHUCJIOT, IIEJI0Yel u
COJICH, TIOJIHBIE M COKpAIIEHHBIC YPAaBHEHUs peaKIuii MOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MNOATBEPKIAIOIIMX CYIIECTBOBAHME TE€HETUYECKOM CBSI3M  MEXKIY
BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;

PACKpBIBaTh CYHIHOCTh OKHUCJIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHUS JICKTPOHHOTO OajlaHca 3TUX PeaKIui;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTHU
MPOTEKAHUS] XUMUYECKHUX NMPEBPALICHHUMN B PA3JIMYHBIX YCIOBUSX;

BBIUHCIISITh  OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIDHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJTFO XMMHUYECKOTO dJIeMeHTa 110 (OpMyJie COCTUHEHHSI, MAaCCOBYIO JOJTIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUU;
coOJiIolaTh TpaBWJia TMOJB30BAaHUS XUMHUYECKOM TMOCyAoM © J1abopaTOpHBIM
o0opyZoBaHUEM, a Tak)Ke TpaBmiia OOpaIIeHHs C BEIECTBAMU B COOTBETCTBHH C
HHCTPYKIMSAMU IO  BBITIOJHEHUIO JJA0OPAaTOPHBIX XMUMHUYECKHX OIBITOB  IIO
MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);
MIPOBOJAUTH PEAKIINU, OATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM ITyTEM XJIOpUI-, OpoMua-, moaua-, kapoonar-, docdar-,
CUJIMKAT-, Cyiab(daT-, THAPOKCHA-HOHBI, KATHOHBI aMMOHHS W HMOHBI HM3YYCHHBIX
METAJJIOB, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB,;
MIPUMEHATh OCHOBHBIE OINEPAMUA MBICIUTEIBHON NEATEIBHOCTA — aHAIN3 U CHHTE3,
CpaBHEHHE, O000OIIEHHE, CUCTEMATHU3allUI0, BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I WM3YyYEHUs CBOWMCTB BEIIECTB M XMUMHUYECKUX PEAKINM, €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAHUSI — HaOJIOJEHUE, U3MEPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICIEHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne || HaumeHoBaHuME pa3iesioB U TEM MPOTPaMMBbI ’ KonnuectBo wacos | DIIEeKTPOHHBIE

wn Bcero|| KoatpoibHeie |[IpakTryaeck (uudposeie)

paboTHI ve paboThI obOpasoBarenb
HBIE PECYPCHI

‘Pa3ne.11 1. IlepBoHa4Ya/IbHbIe XMMUYECKHE TOHSATHSA

1.1||Xumusa — BakHas 00J1acTh €CTECTBO3HAHUSA 5 2 bubanoreka
Y IIPAKTUYECKOMN JEATEIBbHOCTH YEI0BEKA [HOK

https://m.edso
0.ru/7f41837c

1.2||BemecTBa 1 XUMHUYECKHE pEaKIIUU 15 1 bubnuoreka
LHOK

https://m.edso
0.ru/7f41837c

|I/IT0ro 0 pas3zeiy H 20 H

lPasne.H 2. BakHeillMe npeacTaBUTe/ M HEOPraHMYECKUX BeLeCTB

2.1||Bo3nyx. Kucnopon. ITonsitue 06 okcugax 6 bubnmoreka
L[TOK

https://m.edso
0.ru/7f41837c

2.2|Bomopon. IToHsITHE O KHCTIOTaX U COMSIX 8 1 bubnuoreka
[TOK



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

/o

HanmenoBanue pa3neinoB U TeEM IPOrpamMMBl

KoanuectBo yacos

‘ ONEKTPOHHBIE

Bcero

KoHnTpoibHble
paboThI

IIpaxTueck
ne paboThI

(mdpoBsIe)
oOpa3oBartelnb
HBIC PECYPCHI

https://m.edso
0.ru/7f41837c

2.3

Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX

bubauoreka
LHOK

https://m.edso
0.ru/7f41837c

2.4||OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

COEIMHEHUN

11 1

bubauoreka
LHOK

https://m.edso
0.ru/7f41837c

Uroro no pazgeny

| 30 |

Pasznea 3. [lepuoauueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3iementon /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKasi CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbBIE

peaxkiun
3.1||[Tepnonnueckwuii 3akon u [lepuoanueckas 7 bubanoreka
cUCTEeMa XMMHYECKuX aieMeHToB Jl. U. LHOK
MenneneeBa. CTpoeHHE aToMa https://m.edso
0.ru/7f41837c
3.2||Xumnueckas cBsi3b. OKHUCIUTEILHO- 8 2 bubnuoreka
BOCCTAHOBUTEIIbHBIE PEAKLIUU LHOK
https://m.edso
0.ru/7f41837c
Htoro no pazneny 15 bubnuoreka
LHOK
https://m.edso
0.ru/7f41837c
PesepBHOE Bpems 3 bubnnoreka
LHOK
https://m.edso
0.ru/7f41837c
OBILIEE KOJIMYECTBO HACOB I10 68 5 5
ITPOTPAMME
9 KJIACC
Ne HaumenoBanwue pa3aenoB u TeMm KomnunuecTBo yacos ‘ DNEeKTPOHHBIE
n/m [pOrpaMMel Beero|| Kontposshsie || Tlpaxtnueckue | (WMPpoBbie)
paBoTHI paBoOTHI o0pazoBaTesbHbIE
pecypchl
Pa3nen 1. BemecTBO 1 XMMU4eCcKHe PeaKuu
1.1|IToBTOpenue u yrnyoneHue 3HaHUK 5 1 bubnuotexa
OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca [HOK
https://m.edsoo.ru



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
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne HanmenoBanue pa3zneinoB u teM ‘ KonunuecTBo yacos ‘ ONEKTPOHHBIE
n/m HpOTPaMMBI Beero| Konrposbhsie || Ipaktuueckue | (THdpoBEe)
pPaBOTHI paBoTHI o0pazoBaTenbHbIC
pecypchl
L | | |[741a636 |
1.2||OcHOBHBIEC 3aKOHOMEPHOCTH 4 bubnuoteka
XUMHUYECKHUX PEAKIIUM LHOK
https://m.edsoo.ru
[7f41a636
1.3||9neKTpoauTHYecKas TUCCOIUAITUS. 8 1 1 Bbubnuoreka
XUMUYECKUE PEAKIIMU B PACTBOPAX LHOK
https://m.edsoo.ru
[7f41a636
|I/IToro 10 pasjeny H 17 H ‘
|Pa311e.11 2. HemeTaJLIbI M UX COEIMHEHUSA ‘
2.1||O0m1as xapakTepucTUKa XUMUUYECKUX | 4 1 bubnuoreka
anemeHToB VIIA-rpynmel. ["aorensr LHOK
https://m.edsoo.ru
/7412636
2.2||0O0mas xapakTepucTUKa XUMUIECKUX | 6 bubmmorexa
snemeHToB VIA-rpynnsl. Cepa u eé LHOK
COCTMHEHHS https://m.edsoo.ru
/7412636
2.3||O0m1as xapakTepucTUKa XUMUUYECKUX | 7 1 bubnuoreka
aneMeHToB VA-rpynnsl. A30T, LHOK
dochop u UX coeTUHCHHUS https://m.edsoo.ru
[7t41a636
2.4|0O0mas xapakTepuCcTUKa XUMUYECKUX | 8 1 2 bubmmorexa
aneMeHToB [VA-Tpynnsl. Yriepon u LHOK
KPEMHHUIA U UX COCAMHEHUS https://m.edsoo.ru
[7f41a636
‘I/ITOFO 10 paszeny H 25 H ‘
‘Pas)le.ﬂ 3. Mera/uibl M X COIHHEHHS ‘
3.1||O6mue cBoiicTBa METAJIIOB 4 bubnuoreka
LHOK
https://m.edsoo.ru
/7412636
3.2 ||BakHeme MeTayuThl U X 16 1 2 bubnuoTteka
COEIMHEHUS HOK
https://m.edsoo.ru
/7412636
‘I/ITOI“O 0 pa3jerny H 20 H ‘
‘Pamen 4. XuMus ¥ OKpy Kawuas cpeaa ‘
4.1|BemiectBa U MaTepuabl B )KU3HU 3 bubnuoreka
YyeJIoBeKa 1HOK
https://m.edsoo.ru
/7412636
Htoro no pazneny H 3 H



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne HanmenoBanue pa3zneinoB u teM KonunuecTBo yacos ‘ ONEKTPOHHBIE
n/m HpOTPaMMBI Beero| Konrposbhsie || Ipaktuueckue | (THdpoBEe)
pPaBOTHI paBoTHI o0pazoBaTenbHbIC
pecypcsl

PezepBHOE Bpems 3 bubnuoteka
LHOK
https://m.edsoo.ru
[7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOI'PAMME

IHOYPOYHOE IINIAHUPOBAHHE

8 KJIACC

No Tema ypoxka ‘ KonnuectBo yacos ‘ Hara DIIEKTPOHHBIE
n/m Bcero|Kontponsusie| [IpakTnue | A3Y1CHA uidposbie
paBoTHI CKHe s oOpa3oBaTelbHbIC
paboThI peCypCrI
1 |IIpeaxmer xumuu. Posib XuMuu B 1 bubnunorexa LIOK
KM3HU yenoBeka. Tena u https://m.edsoo.ru/f
BELIECTBA f0d210c
2 |[Ipeamer xumun. Ponb xumun B 1 bubnunorexa LIOK
KU3HHU yenoBeka. Tena u https://m.edsoo.ru/f
BCILIECTBA f0d210c
3 |[TonsTHE O METOJAX MO3HAHUS B 1 bubnnorexa [JOK
XUMHHU https://m.edsoo.ru/f
f0d227e
4  |[IIpaktuueckas pabora Ne 1 1 bu6mmoteka [JOK
«[IpaBuna paboTHI B https://m.edsoo.ru/f
nabopaTOpUK U MPUEMBI f0d23dc
oOpariieHus ¢ 1TabOPaTOPHBIM
000opyI0BaHUEM
5 |YucTble BelecTBa U CMECH. 1 bubnmorexa LIOK
Crnioco0Obl pa3ziesieHus cMecei https://m.edsoo.ru/f
fOd26ca

6 |[Ipaktuueckas pabora Ne 2 1 bubmuoteka [OK

«Paznenenue cmeceit (Ha https://m.edsoo.ru/f
IIPUMEPE OYUCTKHU IIOBAPEHHOU f0d28c8
COJIN)»

7 ||ATOMBI U MOJIEKYJIbI 1 bubmuoreka [JOK
https://m.edsoo.ru/f
fOd2a6e

8 |[XuMHYECKHE dJIEMEHThI. 3HAKH 1 but6mmorexa [IOK

(CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/f
3JIEMEHTOB f0d2be8

9 |[IpocTble U COKHBIE BEIIECTBA 1 bubmuotexa [IOK
https://m.edsoo.ru/f
fOd2a6¢

10 |[ATOMHO-MOJNEKYISIpHOE YUEHHE 1 bubmuoteka [JOK
https://m.edsoo.ru/f



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2d50

Ne Tema ypoka KonunuectBo yacos ‘ [Hara ONEKTPOHHBIE

n/m Beero|Konrtponbusie| [Tpaktuye || 13YICHA nudpoBrIe

paBOTHI CKIe oI o0Opa3oBaTenbHbIC
paboThI peCypehl

L [ | | |f0d2d50 |

11 |3akoH MOCTOSIHCTBA COCTaBa 1 bu6nmoreka [IOK
BelecTB. XuMuueckas popmyiia. https://m.edsoo.ru/f
BasnentHOCTH aTOMOB fOd2eae
XUMHAYECKHX 3JICMCHTOB

12 ||OTtHOCHTENbHAS aTOMHAs Macca. 1 bubnunorexa LIOK
OTHOCHTEIbHAS MOJICKYJISIPHAS https://m.edsoo.ru/f
Mmacca f0d323c

13 |[MaccoBas 107151 XHMHYECKOTO 1 bubnnorexa [{OK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/f

f0d350c

14 ||KomnuectBo Bemecrsa. MoJib. 1 bub6nmorexa LIOK
Monsipaast macca https://m.edsoo.ru/f

f0d5230

15 | ®usnueckue U XMUMUYECKUE 1 bubnuoreka [{OK
SIBJICHUS. XUMHYECKasi peaKilus https://m.edsoo.ru/f

fOod37fa

16 |[Ipu3naku u ycnoBus nporekanus|| 1 bubnnoreka [JOK
XMUMHUYCCKHX PeaKIni https://m.edsoo.ru/f

f0d3al6

17 ||3akoH coxpaHEHHs MacChl 1 bubnunoreka [JOK
BeIIeCTB. XUMHUYECKHE https://m.edsoo.ru/f
ypaBHEHHSI f0d3b88

18 |Boruncienust KOJu4ecTBa, MacChl 1 bubmnoreka IJOK
BEIIECTBA 110 YPABHEHUSIM https://m.edsoo.ru/f
XMUMHUYECKHX PeaKiui f0d5708

19 ||Knaccudukanus XUMHIESCKAX 1 bubmnorexa IIOK
peakiuii (CoeTMHEHHS, https://m.edsoo.ru/f
pasioKeHus, 3aMeIeHNS, f0d3f34
oOMeHa)

20 |M. B. JJoMmOHOCOB — yu&HBIN- 1 bubmuoteka [IOK
sHuuKIoneauct. O6o0Imenue u https://m.edsoo.ru/f
CUCTEMaTH3alusl 3HAaHUM f0d40c4

21 |KontponbHas padora Nel mo 1 1 bubnmnoreka [HOK
TeMe «BelecTsa 1 XUMUYECKHE https://m.edsoo.ru/f
peaKIum» f0d4290

22 |Bo3mxyx — cmech razoB. CoctaB 1 bub6muoreka [IOK
Bo3ayxa. Kucrnopog — snement u https://m.edsoo.ru/f
npocrtoe BemectBo. O30H f0d448e

23 ||®usnyeckrie ¥ XUMHYCCKHE 1 but6mmorekxa [IOK
CBOICTBA KHCIIOpOa (peakiuu https://m.edsoo.ru/f
OKHCIIeHHs, TopeHue). [lonsTue f0d4614
00 okcuaax

‘24 HCHOCO6H HOJTy4EHUs] KHCII0POJ1a H 1 H H H HBI/I6J‘II/IOTeKa 1(0) N |
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Ne Tema ypoka KonunuectBo yacos ‘ [Hara ONEKTPOHHBIE

n/m Beero|Konrtponbusie| [Tpaktuye || 13YICHA nudpoBrIe

paBOTHI CKIe oI o0Opa3oBaTenbHbIC
paboThI peCypCel
B JIaOOpaTopuu U https://m.edsoo.ru/f
IPOMBIILICHHOCTH. [IpuMeHeHne f0d497a
KHUCIOPOa

25 |[TerutoBoii a3 hexT XumMudecKkoi 1 bubmuorexa [JOK
peaKIiu, TIOHATHE O https://m.edsoo.ru/f
TEPMOXHUMHUYECKOM YPABHCHHH, f0d4790
9K30- U SHJOTEPMUYCCKUX
peaKImsIx

26 |[TorumuBo (HedTh, yroib u MeTaH).| 1 bubmorexa [JOK
3arpsi3HEHHE BO3/yXa, CIIOCOOBI https://m.edsoo.ru/f
€ro MpeI0TBPAICHHS fOd4c4a

27 |[Ipaktuyeckas padora Ne 3 mo 1 bubnunoreka [JOK
teme «[lonydenue u cobupanue https://m.edsoo.ru/f
KHCJIOPO/Ia, H3yUE€HHE ero fOd4ae2
CBOWCTB»

28 |Bomopon — 3J€MEHT U POCTOe 1 bu6mmoteka [JOK
BemiecTBo. HaxoxneHue B https://m.edsoo.ru/f
npupoie f0d4ddo

29 | dusnueckue U XUMHYECKHE 1 bubnuoreka [{OK
CBOICTBa BOAOPO/IA. https://m.edsoo.ru/f
[TpuMeHeHue Bogopoaa f0d4ddo

30 |IloHsATHE O KMCIIOTAaX U COJIAX 1 bubnuoreka [{OK

https://m.edsoo.ru/f
f0d50d2

31 ||Cnoco6sl momyuenus Bojopoga B | 1 bubmuoteka [OK
nabopaTopun https://m.edsoo.ru/f

f0d4ddo

32 |[[Ipaktuueckas pabora Ne 4 o 1 bubmuorexa [JOK
teme «[lomydyenue u cobupanue https://m.edsoo.ru/f
BOZIOPOJIa, H3YUCHHE €T0 f0d4f42
CBOWCTB»

33 || MonspHblii 00bEM ra3oB. 3aKoH 1 bubmuorexa [IOK
ABoraapo https://m.edsoo.ru/f

f0d542e

34 ||Beruucienus o0néMa, 1 bubnmorexa LIOK
KOJIMYECTBA BEIECTBA ra3a Io https://m.edsoo.ru/f
€r0 U3BECTHOMY KOJIMYECTBY f0d55a0
BEIIECTBA W 00BEMY

35 ||Berumncnenus 00bEMOB ra3oB 110 1 bubnunorexa LIOK
YPaBHEHHIO PEaKIMK Ha OCHOBE https://m.edsoo.ru/f
3aKOHa OOBEMHBIX OTHOIICHUHN f0d5708
ra3oB

36 | Pusnueckue 1 XUMHUECCKHE 1 but6mmoreka [IOK
CBOMCTBA BOJBI https://m.edsoo.ru/f

f0d587a
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Ne Tema ypoka KonunuectBo yacos ‘ [Hara ONEKTPOHHBIE

n/m Beero|Konrtponbusie| [Tpaktuye || 13YICHA nudpoBrIe

paBOTHI CKIe oI o0Opa3oBaTenbHbIC
paboThI peCypCel

37 ||CocraB ocHoBanuii. [TonsTre 00 1 bubnuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/f

f0d59e2

38 |Bona xak pacTBOpUTEINb. 1 bubmuorexa [JOK
HacpliieHHbIe ¥ HEHACHIIIICHHBIC https://m.edsoo.ru/f
pacTtBOpbl. MaccoBast 107151 f0d5b40
BEIIIECTBA B PACTBOPE

39 |[[Ipaktuueckas padora Ne 5 mo 1 bubnmoreka [JOK
teme «IIpuroToBicHue https://m.edsoo.ru/f
PacTBOPOB C ONPEICIEHHOM fOd5eba
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIIECTBAY

40 |[KoutpompHas pabora Ne2 1o 1 1 bubmmoreka [JOK
teme «Kucmopoa. Bogopos. https://m.edsoo.ru/f
Boma» 1006342

41 ||Oxcuasl: cOCTaB, 1 bubnunorexa LIOK
KIaccu(UKaIUs, HOMCHKIATypa https://m.edsoo.ru/f

f0d664e

42 |lony4yeHue U XUMHYECKHE 1 bubnuoreka [IOK
CBOICTBA KMCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/f
1 aM(OTEPHBIX OKCUIOB f0d664e

43 ||OcHOBaHUS: COCTaB, 1 bubnuoreka [{OK
KJIaccu(UKaIus, HOMCHKIATypa https://m.edsoo.ru/f

fOd67ca

44 |[lomy4yeHHne M XUMHUYECKHUE 1 bubmuoteka [OK
CBOMWCTBA OCHOBAHHIA https://m.edsoo.ru/f

fOd67ca

45 |[Kucnotsl: cocTas, 1 bubnmnoreka [HOK
KJIaccu(UKaIus, HOMEHKIaTypa https://m.edsoo.ru/f

fOdfee2

46 |[TomydeHWE U XUMHYCCKHE 1 bubmuorexa [JOK
CBOWCTBA KHCIIOT https://m.edsoo.ru/f

fOdfee2

47 |Comnu (cpennue): HOMEHKIIATYypa, 1 bubmuorexa [JOK
CIIOCOOBI TOTY4EHHS, https://m.edsoo.ru/
XUMHUYECKHE CBOWCTBA 00ad9474

48 |[Ipaxtuueckas padora Ne 6. 1 bubmuotexa [IOK
Perenne sxcrepuMeHTaTbHBIX https://m.edsoo.ru/
3anad 1o reme «OCHOBHBIE 00ad9b7c
KJIACChl HEOPTaHUIECKHUX
COEIUHEHUIN»

49 |['eneTnueckas cBsi3b MEXKIY 1 bubmuotexa [IOK
KJIacCaMU HEOPraHHUYECKUX https://m.edsoo.ru/
COeTMHEHU I 00ad9a50

‘50 HO606I.L[CHI/IC U CUCTEMAaTHU3AIU H 1 H H H HBHGHI/IOTeKa 1HOK |
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Ne Tema ypoka KonunuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/m Beero|Konrtponbusie| [Tpaktuye || 13YICHA nudpoBrIe
paBOTHI CKIe oI o0Opa3oBaTenbHbIC
paboThI peCypCel
3HAHUH https://m.edsoo.ru/
00ad9ch?2
51 |Kontpoabnas padora Ne3 mo 1 1 bubmmoteka [JOK
Teme "OCHOBHBIC KJIACChI https://m.edsoo.ru/
HEOPraHUYeCKUX COeTMHCHUIT" 00ad9ela
52 |[lepBbie NOMBITKH 1 bu6mmoteka [JOK
KiacCu(UKAIUU XUMHUECKUX https://m.edsoo.ru/
asieMeHTOB. [ToHsITHE O TpyIax 00ad9ffa
CXOJIHBIX 3JICMEHTOB
53 |[Iepmoanueckuii 3aKOH U 1 but6mmoreka [IOK
[Meproanyeckas cucrema https://m.edsoo.ru/
XUMHYECKUX 31eMeHTOB J[. U. 00adab2c
Menneneena
54 |Tlepuobl, TpyMIIbl, TOATPYIIIIHI 1 bubnnorexa [JOK
https://m.edsoo.ru/
00ada52c
55 (|Ctpoenue aromoB. CoctaB 1 bubnmnoreka [JOK
aTOMHBIX sifiep. M3oTormsbl https://m.edsoo.ru/
00ada342
56 ||CTpoeHue 3MEKTPOHHBIX 1 bubnnorexa [JOK
000JI0YEK aTOMOB JJIEMCHTOB https://m.edsoo.ru/
Iepuomuueckoii cuctemsr J1. U. 00adabbc
Meneneena
57 |[XapakTepuCTHKa XUMHUYECKOTO 1 bubmmoreka [JOK
AJIEMEHTA TIO €T0 MOJIOKEHHUIO B https://m.edsoo.ru/
[Mepuoanyeckoii cucreme 1. U. 00ada824
Menneneesa
58 |3nauenue Ilepuoamueckoro 1 bu6anoreka LIOK
3aKOHa JIJIsl Pa3BUTHUS HAYKU U https://m.edsoo.ru/
npaktuku. J[. . Mennenees — 00ada96e
Y4EHBIM, IEAAror U rpak 1aHuH
59 |Pe3epBHblit ypok. O0001IEHNE U 1 1 bubmuorexa [IOK
cHCTEeMaTH3aIus 3HAHHH / https://m.edsoo.ru/
Bcepoccuiickas npoBepouHas 00adb33c
pabota
60 |KouTpompHas pabora Ne4 mo 1 1 bubmmoreka [JOK
teme «CTpoeHue aToma. https://m.edsoo.ru/
XuMHUYECKast CBS3bY / 00adh486
Bcepoccuiickas npoBepodHas
paboTta
61 |3nexTpooTpUIaTEIHHOCTD 1 bubmuorexa [JOK
aTOMOB XMMHYECKHX 3JICMEHTOB https://m.edsoo.ru/
00adaab8
62 |MoHHas XuMHYECKas CBS3b 1 bubnunorexa LIOK

https://m.edsoo.ru/
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Ne Tema ypoka KonunuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/m Beero|Konrtponbusie| [Tpaktuye || 13YICHA nudpoBrIe
paBOTHI CKIe oI o0Opa3oBaTenbHbIC
paboThI peCypehl
L | | | |00adac34 |
63 |[KoBaneHTHas moiaspHas 1 bubmuorexa [JOK
XUMHYECKasl CBS3b https://m.edsoo.ru/
00adaab8
64 |[KoBaneHTHas HETOIsIpHAS 1 bubmuorexa [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/
00adaab8
65 |CrereHb OKHCIICHHS 1 bu6nmorexa [IOK
https://m.edsoo.ru/
00adae28
66 ||OkHuCIUTEIBHO- 1 bubnnorexa [{OK
BOCCTAHOBHTEJIbHBIE PEAKIIMU https://m.edsoo.ru/
00adb076
67 ||OKHCIIUTEIN U BOCCTAHOBUTCIIH 1 bubnnorexa [JOK
https://m.edsoo.ru/
00adb076
68 |Pe3epBHbIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHCTEMATHU3ALMS 3HAHUM T10 TEME https://m.edsoo.ru/
«CtpoeHue atoma. XMMUYeCKas 00ad9ch2
CBSI3b»
69 |PesepBublit ypok. O6001ICHNE 1 1 bubnmorexa LIOK
cHCTeMaTH3aIlus 3HAHU https://m.edsoo.ru/f
f0d61c6
OBIIEE KOJIMYECTBO YUACOB 69 5
[10 ITPOIT'PAMME
9 KJIACC
No Tema ypoka KomnnuectBo yacoB ‘ Hara DNeKTPOHHBIE
n/m Beero||[Kontposbsnbie|| [Tpaktuye || 13YICHIA midpoBbIe
paGoTEI CKHE 00pazoBaTenbHbI
paboThI C© peCypehl
1 |[Iepuonnyeckuit 3aKOH. 1 bubnmoreka
[leproauueckast cucrema LHOK
XUMHUYECKHX 371eMeHTOoB 1. 1. https://m.edsoo.r
Meneneesa u/00adb59e
2  ||3aKOHOMEPHOCTH B U3MEHEHHUH 1 bubnmnoreka
CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1HOK
MEePBBIX TPEX MEPUOIOB https://m.edsoo.r
u/00adb6b6
3 |[Knmaccuduxanms u HomeHkinatypal| 1 bubnuotexa
HEOPraHUYECKUX BEILECTB HOK
https://m.edsoo.r
u/00adb7e2
4 || BHObl XUMUYECKON CBSI3U U THUIIBI 1 bubnuoreka
KPUCTAJUIMYECKUX PEIIETOK LHOK
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Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
n/m Beero||[Kontponpsusie|| [Tpakruye || 13YICHAA mdposbie
pPaBOTHI CKIe 00pa3oBaTeNbHBI
paboThI C© peCypCehI
https://m.edsoo.r
u/00adbac6
5 |[KonrponbsHas padora Nel mo 1 1
teMe «[loBTopenue u yriyoiaeHue
3HAHUI OCHOBHBIX Pa3/ciiOB
Kypca 8 kiaccay
6 |Kimaccudukamms XuMuaecKux 1 Bbubianoreka
peakuil 10 pa3InyHbIM LHOK
[IpHU3HAKaM https://m.edsoo.r
u/00adbch0
7 |IlonsTue o ckopocTu 1 bubnuoteka
XUMHUYECKOHM peakiuu. [lonarue o 1HOK
TOMOT€HHBIX ¥ [E€TEPOreHHBIX https://m.edsoo.r
peaKImsIx u/00adbe9a
8 |[lonsATHE O XUMHYECKOM 1 bubnuoreka
paBHOBecHH. DaKTOPHI, LHOK
BJIMSIOIINE Ha CKOPOCTh https://m.edso0.r
XHUMHUYECKON PeaKIiu 1 u/00adc28c
MOJIO)KEHUE XUMHUECKOTO
paBHOBECHS
9 ||OkucnuTenbHO- 1 bubnuoreka
BOCCTAHOBUTEJIBHBIE PEAKLINU LHOK
https://m.edsoo.r
u/00adcade
10 |[Teopus AIIEKTPOITUTHIECKOI 1 bubnmnoreka
nucconuanuu. CUiabHbIe U LHOK
cl1a0bIe IIEKTPOTUTHI https://m.edsoo.r
u/00adcd68
11 |[MoHHble ypaBHEHHUS peaKkUi 1 bubnuorexa
LHOK
https://m.edsoo.r
u/00add448
12 |[Xumuueckue CBOMCTBA KUCIOT U 1 bubnmnoreka
OCHOBaHHI B CBETE [HOK
MpeCTaBICHUN 00 https://m.edsoo.r
AIIEKTPOITUTHICCKOM u/00add5d8
JUCCOLIMAIIUU
13 |[Xumuueckue cBOWCTBA coieii B 1 bubnmoreka
CBETE TPEICTaBICHUI 00 [HOK
AJIEKTPOIUTUYECKOM https://m.edsoo.r
JICCOIIMAITAT u/00add8b2
14 |TIonsiTue O rUApOIN3E Coei 1 bubnuoreka
LHOK

https://m.edso0.r

u/00add9d4
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Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
n/m Bceero|KonTponbhsie| [Tpaktuye | A3YICHA midpoBbe
pPaBOTHI CKIe o0pa3oBaTebHbI
paBOTHI € pecypchl
15 ||O600menne u cucTeMaTu3anus 1 bubmuotexa
3HaHUI HOK
https://m.edsoo.r
u/00addd12
16 |[[IpakTtuyeckas padora Ne 1. 1 bubnuotexa
«Penienue s3KCriepuMeHTaIbHbBIX HOK
3a1au» https://m.edsoo.r
u/00addbfa
17 |[KonTposbsHas padota Ne2 mo 1 1 bubnuoreka
TeMe «DIEKTPOIUTHYECKAs LHOK
nrccouranvs. XMMUUYECKHE https://m.edsoo0.r
peaKiMK B PacTBOPax» u/00addecO
18 ||OGmiast xapakTepuCTHKA 1 bubnmoreka
rajJoreHoB. XMMHUYECKHE HOK
CBOMCTBa Ha IIPUMEpPE XJI0pa https://m.edsoo.r
u/00addfe2
19 | Xnoposomopona. ConsiHas 1 bubnuoreka
KHCJIOTa, XMMHUUECKHE CBOMCTBA, 1HOK
[OJIy4eHHe, MPUMEHEHHUE https://m.edsoo.r
u/00ade104
20 |IIpaktuueckas padora Ne 2 mo 1 bubnmnoreka
teMe «[lonydyenue consgHon LHOK
KHCJIOTBI, H3y4YeHHE €€ CBOWCTBY https://m.edsoo.r
u/00ade348
21 |BpraucieHus Mo ypaBHEHUSIM 1 bubnmnoreka
XUMUYECKUX PEAKIUi, €CIIH OIUH 1HOK
W3 peareHTOB JIaH B U30BITKE https://m.edsoo.r
u/00ade488
22 ||O6mas xapakTepucTuKa 1 bubnuorexa
pneMeHToB VIA-rpynmsl LHOK
https://m.edsoo.r
u/00ade64a
23 ||AnnoTpornHble MOAU(UKALIUN 1 bubnuoteka
cepnl. Haxoxienue cepsl U €€ [HOK
COCJIMHEHUH B IPUPOJIC. https://m.edsoo.r
XUMUYECKUE CBOWCTBA CEPBI u/00ade64a
24 ||[CepoBoiOpO, CTPOCHUE, 1 bubnmoreka
¢buznyeckue 1 XUMHUYECKUE LHOK
CBOICTBa https://m.edsoo.r
u/00ade802
25 ||Okcumsl cepsl. CepHasi KMCIOTA, 1 bubnuotexa
¢bu3nyeckrue 1 XuMHUYeCcKHe HOK
CBOWCTBa, IPUMEHEHHE https://m.edsoo.r
u/00adea28
‘26 HXI/IMI/IquKHe peaKkiuu, Jiexanimue H 1 H H H HBHGHI/IOTeKa
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Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
n/m Bceero|KonTponbhsie| [Tpaktuye | A3YICHA midpoBbe
pPaBOTHI CKIe o0pa3oBaTebHbI
paBOTH € pecypchl
B OCHOBE IIPOMBIIIUIEHHOTO LHOK
croco0a MmoTydeHust CEPHOM https://m.edsoo.r
KHUCJIOThI. XUMHUYECKOE u/00adec8a
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCMHEHUSIMH CEPbI
27 ||Bpranciienue MaccoBOil 10JIH 1 Bbubianoreka
BbIXOa IIPOJIyKTa peakluu LHOK
https://m.edsoo.r
u/00adec8a
28 ||OOmas xapakTepucTUKa 1 bubnmoreka
BJeMEHTOB V A-rpynmbl. A30T, HOK
pacrpoCcTpaHeHHE B TIPUPO/IE, https://m.edsoo.r
(bu3nyecKre U XUMHUECKUE u/00adeeab
CBOMCTBA
29 ||AMMHaK, ero Gu3n4ecKue u 1 bubmmoreka
XHMHYECKHUE CBOMCTBA, HOK
MOJy4YCHHE U IPUMEHECHUE https://m.edsoo.r
u/00adf004
30 |[[IpakTuueckas pabota Ne 3 o 1 1 bubnmnoreka
teme «[lomyyenue ammuaka, 1HOK
H3yUYCHUE €r0 CBOMCTBY https://m.edsoo.r
u/00adf180
31 ||A3otHas kuciora, eé pusudeckue| 1 bubnuoreka
1 XUMHUYECKHE CBOMCTBA 1HOK
https://m.edsoo.r
u/00adf306
32 |[Mcmonmp30BaHME HUTPATOB U 1 bubnmnoreka
CoJIell aMMOHHUS B Ka4ECTBE 1HOK
MHUHEPAJIBbHBIX YI00pEHHI. https://m.edsoo.r
XUMHYeCKoe 3arpsisHeHUE u/00adf518
OKpY>Karollen cpeibl
COEIMHEHUSIMH a30Ta
33 ||[@ochop. Oxcun pochopa (V) u 1 bubnuorexa
dbocdopnas kucnorta, puznyeckue [HOK
1 XUMUYECKHE CBOWCTBA, https://m.edsoo.r
MOJTy4CHHE u/00adf68a
34 |[Mcnons3oBanue pocharos B 1 bubnuorexa
Ka4eCTBE MUHEPAIbHBIX HOK
ynobpenuii. 3arpsisHeHHe https://m.edsoo.r
PUPOIHON cpelbl pochaTamu u/00adfc20
35 ||VYraepon, pacipocTpaHeHHE B 1 bubnuoteka
npupoje, Gpuzndeckue u LHOK
XUMHAYECKHE CBOWCTBA https://m.edsoo.r
u/00adfd9c
‘36 HOKCI/II[LI yraepoja, ux H 1 H H H HBHGHI/IOTeKa
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Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE

n/m Bceero|KonTponbhsie| [Tpaktuye | A3YICHA midpoBbe

pPaBOTHI CKIe o0pa3oBaTebHbI
paBOTH € pecypchl
¢busnvecKne 1 XUMHUECKUE LHOK
CBOMCTBA. DKOJOTHYECKHE https://m.edsoo.r
po0JIeMBI, CBS3aHHBIE C OKCHIOM u/00adfebe
yriepona (IV)

37 ||[YroyibHas KUCIOTA U € COJIn 1 bubnroreka
LHOK
https://m.edsoo.r
u/00ae006¢

38 |[[IpakTuueckas pabora Ne 4 o 1 1 bubnuoreka

teme "[losrydeHune yriekucioro LHOK
raza. KauecTBeHHas peakius Ha https://m.edsoo0.r
KapOOHaT-UOH" u/00ae027e
39 |[[lepBoHavanbHBIC TOHATHS 00 1 bubnmoreka
OpPraHUYECKUX BEIIECTBaX KaK O 1HOK
COCIMHEHUSX yIIIepo/ia https://m.edsoo.r
u/00ae054e

40 |[KpemHHiT 1 €T0 COCTUHCHUS 1 bubianoreka
LHOK
https://m.edsoo.r
u/00ae080a

41 |[Ipaktuueckas padorta Ne 5. 1 1 bubnmnoreka

Pemenne skciepuMeHTAIBHBIX LHOK
3a7a4 1o teme «Baxuelmume https://m.edso0.r
HEMETAJUIBI U UX COEIUHEHMUS u/00ae0bf?2
42 |[KouTponbHas paboTa Ne3 o 1 1 bubnmnoreka
TeMe «BakHelIIe HeMeTaIbl 1 1HOK
WX COEMHEHHUS https://m.edsoo.r
u/00ae0el18

43 ||O6mas xapakTepucThKa 1 bubnmnoreka

XHUMHYSCKHUX IJIEMEHTOB — LHOK

MeTauIoB. MeTaindeckas CBI3b https://m.edsoo.r

1 MeTajuInIecKas u/00ael03e

KpUCTAITUYECKas penIéTka.

®dusnyecKre CBOMCTBA METAJJIOB

44 | XuMHYeCKHE CBOMCTBA METALUIOB. || 1 bubnuorexa

DAEKTPOXUMHUECKUN Psijl LHOK

HaIpsHKSHUH METaJlIoB https://m.edsoo.r
u/00ael1156

45 ||O6mue crocoObl MOTyUeHHS 1 bubnnoreka

MeTasioB. CriiaBel. BerauciaeHns 1HOK

M0 YPaBHEHHUSM XUMHUYCCKHUX https://m.edsoo.r
peakiuii, eciii OJMH U3 u/00ael1156
pEareHTOB COACPKUT MPUMECH

46 |[[ToHsiTHE O KOPPO3HH METAJIIOB 1 bubnuoreka

HOK
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Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DNEeKTPOHHBIE
n/m Bceero|KonTponbhsie| [Tpaktuye | A3YICHA midpoBbe
pPaBOTHI CKIe o0pa3oBaTebHbI
paBOTHI € pecypchl
https://m.edsoo.r
u/00ael278
47 |[lLlenoynbie METAIIBI 1 bubnmoreka
LHOK
https://m.edsoo.r
u/00ael4b2
48 ||Okcuasl ¥ TUAPOKCHIBI HATPUSI U 1 Bbubianoreka
KaJus LHOK
https://m.edsoo.r
u/00ael14b2
49 |[llenoyHo3eMeIbHbIC METAILIBI — 1 bubnroreka
KaJIbLIMA 1 MarHui 1HOK
https://m.edsoo.r
u/00ael5e8
50 ||BaxHueiinine coequHeHUs 1 bubianoreka
KaJIbIIUs 1HOK
https://m.edsoo.r
u/00ael5e8
51 |(|O6o01eHE U cUCTEMATU3aLUS 1
3HaHUU
52 |PKéctkocTh BOABI M CIIOCOOBI €8 1 Bubnuoreka
YCTpaHEHUS LHOK
https://m.edsoo.r
u/00ae1886
53 |[[IpaxTuueckas padota Ne 6 o 1 1 bubnuoteka
Teme "JKECTKOCTE BOJBI 1 METOIBI LHOK
e€ yctpaHeHus" https://m.edsoo.r
u/00aelae8
54 ||AnmromunHMn 1 bubnuoreka
LHOK
https://m.edsoo.r
u/00aelc64
55 |[AmdortepHble cBOMicTBa okcuga u | 1 bubnmnoreka
TUAPOKCH]IA 1HOK
https://m.edsoo.r
u/00aelc64
56 |[XKeneso 1 Bbubnuoreka
LHOK
https://m.edsoo.r
u/00aeld86
57 ||Oxcuapl, THIPOKCUIBI U COH 1 bubnmoreka
xenesa (I1I) u sxenesa (11I) LHOK
https://m.edsoo.r
u/00ae35e6
‘58 HO606IH€HI/I€ U CUCTEMaTH3aIHs H 1 H H H H
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Ne Tema ypoka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE
n/m Bceero|KonTponbhsie| [Tpaktuye | A3YICHA midpoBbe
pPaBOTHI CKIe o0pa3oBaTebHbI
paBOTHI € pecypchl
| |lsnammii | | |
59 |[IpakTtuueckas padorta Ne 7. 1 bubnuoteka
Pemenne skciepUMEHTAIBHBIX LHOK
3a71a4 110 Teme «BaxHelme https://m.edsoo0.r
METAJUIbI U UX COCAMHCHUS u/00ae3de8
60 |Bbruncienus Mo ypaBHEHUSIM 1 bubnuotexa
XUMHYECKUX PEAKIUM, €ClIu OUH HOK
W3 PEareHTOoB JIaH B 30BITKE WIN https://m.edsoo.r
COJICPKUT MpUMecH. Beruncnenus u/00ael750
MacCOBOM JOJIM BBIXOJIA MPOIYKTA
peakuuu
61 ||O0o0OlIEHNE U cUCTEMATH3AIIHS 1
3HAHUU
62 |[KonrponbsHas padora Ned mo 1 1
TeMe «BakHelle MeTauibl U UX
COCITUHEHUS
63 |BemecTBa u Matepuaisl B 1 bubnuoreka
MOBCEIHEBHOM KM3HH YeJIOBEKa 1HOK
https://m.edsoo.r
u/00ae3f50
64 |Xumuueckoe 3arps3HEHUE 1 bubnmnoreka
OKpY’Karolllen cpebl LHOK
https://m.edsoo.r
u/00ae4270
65 |[Posib XMMUU B pelIeHUH 1 bubnuoteka
PKOJIOTUYECKUX TTPOOIeM [HOK
https://m.edsoo.r
u/00ae4270
66 |[PezepBHbIil ypok. O0001IEHNE U 1 bubnuorexa
CHCTeMaTH3allus 3HaHUI LHOK
https://m.edsoo.r
u/00ae0dOa
67 |[Pe3epBHBI ypok. O000mEeHNE 1 1 bubnuoteka
CHCTeMaTHu3alus 3HaHuH 1HOK
https://m.edsoo.r
u/00adb33c
68 |[PezepBHblit ypok. O000IIEHNE U 1 bubnuotexa
CHCTEeMaTH3aIlus 3HaHUI 1HOK
https://m.edsoo.r
u/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB 68 4
[10 TTPOT'PAMME

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA30OBATEJHLHOU ITPOI'PAMMBbBI
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8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOW 00pa30oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd

Ilo Teme: «HepBOHa‘IaﬂBHHG XHUMHUYCCKUC ITOHATHS

11

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MMOHSATUI: aTOM, MOJIEKYJa, XUMHUUECKUN
9JIEMEHT, NPOCTOE BEIECTBO, CJOKHOE BEIIECTBO, CMeECh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsI), BAJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs W MOJEKYJspHas Macca,
KOJMYECTBO BEIIECTBAa, MOJIb, MOJIIpHAs Macca, MaccoBas AOJS XHMHYECKOTO
AJIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00bEM, XUMHUECKas peakius, Kiaccuuxaius
peakuuii: peakuuu COEAUHEHMs, PEAKLUUU Ppa3JIoKEHUs, DPEAKIUH 3aMEIEHUs,
peaku oOMeHa, 3K30- U SHAOTEPMHUECKUE PEaKLUH, TeII0oBOH 3¢ddekr peakimm,
pacTBOp, MaccoBasi JA0JIs BellecTBa (MPOIeHTHAsI KOHLEHTPAIIKs) B pacTBOpe

1.2

UJUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATUN U IPUMEHATH OTU
IIOHSATHUS IIPY ONMCAHUU BEUIECTB U UX NPEBPALICHUN

1.3

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHKY Ui COCTaBIeHUS (GOpMyN BEIIECTB U
YpaBHEHUN XUMUYECKUX pPEaKIU

14

pacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHMS] MAcChl BEILIECTB, IIOCTOSHCTBAa COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHa ABOraapo

1.5

ONpCACIIATL BAJICHTHOCTL ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCANMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHUYECKHUE PEeaKkIuH (10 YHCIY U COCTaBY YYacCTBYIOIIUX B
peaKIy BENIECTB, 10 TeIUI0BOMY 3 dekry)

1.7

BBIUHUCJIATE OTHOCUTCIIBHYIO MOJICKYJIIDHYIO U MOJIIPHYKO MACChl BCIICCTB

1.8

BBIUHUCJIATE MACCOBYIO JOJIFO XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne COCIUHCHMUA,

1.9

BBIYHUCIIATH MAaCCOBYIO JOJIIO BEHIECCTBA B PACTBOPE

1.10

MIPUMEHSTh €CTeCTBEHHOHAYYHBIE METOJbI MO3HAHMUS — HaON0JIeHUE, U3MEpEeHHeE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)

ITo Teme: «BaxkHeiimme npeACTaBUTEIN HEOPTaHUYECKUX BEIIECTBY

2.1

PAaCKpBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: OKCHJ, KHCJIOTa, OCHOBAHHC,
COJIb

2.2

OTIPENIeNIATh NMPUHAIJIC)KHOCTh BEIIECTB K OMPEISIEHHOMY KIIACCY COSAMHEHUH 110
dhopmynam

2.3

KJ'IaCCI/Iq)I/II_[I/IPOBaTB HCOPraHNYICCKNEC BCIICCTBA

2.4

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHUE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEp)KJasi OMHCAaHUE TMPUMEpaMU  MOJCKYJSIPHBIX  ypaBHEHUUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IMPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHMMOCTHU OT MX KAa4YCCTBCHHOI'O COCTaBa,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX

2.6

clleloBaTh MpaBUjaM IIOJb30BaHUS XHUMHUYECKOHW TMOCylAodM U 1a00paTOpHBIM
000pyZI0BaHUEM, a TaK)Ke IMpaBUJIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLIMSMHU TIO BBINOJHEHUIO JIAOOPATOPHBIX XUMHMYECKHX OIBITOB IO TIO-
JY4eHUI0 W COOMpaHMIO Ta3000pa3HBIX BeEHIECTB (BOAOPOJA W KHUCIOpPOa),
IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPENEIEHHOM MacCOBOM [J0JIEW PpacTBOPEHHOIO
BEUIECTBA,  IUIAHUPOBATb M NIPOBOAMTH  XHMHUYECKHUE  IKCIEPUMEHTHI
[I0 PAcCMO3HABAHHUIO PACTBOPOB INEJIOYEH M KHUCIOT C IIOMOIIBID HHIMKATOPOB
(;lakmyc, peHondTanenH, METUIIOPAaHK U IPYTrHe)




Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOBEPAEMOro NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd
pe3yJbTara
2.7 IIPOBOJIUTH PaCYEThI 110 YPABHEHHUIO XMMUYECKOM pEeaKIIuU
I[To Teme: «llepuommueckuit 3axkoH u Ilepuonuueckas cucreMa XHUMHUYECKHUX
3 snementoB JI. I.  MengeneeBa. CrpoeHue aTtomMoB. XUMHUYECKas  CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEJIBHBIE PEAKIIMI
PacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSATHUM: SJIPO aToMa, SJICKTPOHHBIN
31 CIION aroma, aTOMHas OpOUTallb, palyC aroMa, XUMHUYECKas CBs3b, MOJISIpHAs U
HEMOJISIpHAsT KOBAJIEHTHAsl CBSI3b, 3JEKTPOOTPULATEIBHOCTh, MOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCJICHHS
3.2 KJIACCU(UIIUPOBATH XUMUYECKUE IIEMEHTBI
ONMMCHIBATH M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuomuyeckoir cUCTEMBbI
3.3 XUMHUYECKUX DJIEMEHTOB: pa3jiMyuaTh TOHSTHS «TJIlaBHas moArpymma (Arpymma)» u
«mo0ouHas noarpynmna (brpymnmna)», «Mabie» u «00JbIINe) TepUOIbI
packpbiBaTh cMbica [lepuoanueckoro 3akona /.M. MenneneeBa: 1eMOHCTpUPOBATH
3.4 [NOHMMAaHUE TMEPUOJANYECKON 3aBUCHUMOCTU CBOWMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX
nojoxenus B [lepuoanyeckon cucreme
COOTHOCUTH 0003HAYEHHS, KOTOpble UMEIOTCsl B Tabnune «lleproanueckast cucrema
xuMuyeckux siemeHToB JI.M. MenneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHKAMU
3.5 CTpPOCHHSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oblee 4Hcio
3JIEKTPOHOB
Y pacripeiesICHUE UX 10 JIEKTPOHHBIM CJIOSIM)
3.6 OTIPEJICTISATh CTENeHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 OTpeNIETATh BU/T XUMUYECKON CBSI3U (koBaneHTHAas u MOHHAas)
' B HEOPTaHUYECKUX COCIMHEHUSX
9 KJIACC
Kon .
O ST IIposepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOCHHs! OCHOBHOI
pesyIbTaTa 0o0pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
1 ITo Teme: «BemiecTBO M XUMUYECKasl PEAKITUS»
PpacKpbIBaTh CMbICI OCHOBHBIX XUMHUYCCKUX TOHSITHUH: PacTBOp, BJICKTPOJIUTHI, HEAJICKTPOJIHNTHI,
OJICKTPOJIIUTUYECKasA IOucconuamnunsdg, pEeakKuuu HOHHOTO O6MeHa, KataJan3aTop, XHUMHYCCKOC
11 PpaBHOBECHC, 06paTI/IMBIC u HeO6paTI/IMLIe pC€aKknnH, OKUCIUTCIbHOBOCCTAHOBUTCIIBHBIC PCaK-
UM,  OKHUCIMTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIIEHHE,  aAJUIOTPOIIMS,
aM(pOTEPHOCTh, XMMUYECKas CBA3b (KOBAICHTHAsI, MOHHAS, METAUIMYECKas), KpUCTaJITHIeCKast
pCH.IéTKa, CIIJIaBbI, CKOPOCTb XUMHYECKOHU pCaKkun
2 HIUTIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MHOHITUN U OPUMCHATHL 3TU IIOHATUA
L IIPYU ONMCAHUM BELIECTB U UX IPEBpAILEHUM
13 COCTaBJIATb YPAaBHCHUA 3HeKTpOJ’II/ITI/I‘~IeCKOﬁ JAucconuanmuu KHCJIOT, H_ICJ'IO'-IGI‘/JI n coneﬁ, IIOJIHBIC
u COKpaH.[éHHLIC YpaBHCHU peaKL[I/Iﬁ HMOHHOI'0 00MeHa
14 PpacKpbIBaTb CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ TOCPEACTBOM COCTaBJIC-
' HUSI 2JIEKTPOHHOTO OaaHca ATUX PEeaKIui
1.5 MIPOBOJUTH PacYETHI IO YPABHEHHUIO XUMHUYECKON pPEaKIINH




Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
TIPOBEPAEMOTO o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs
pe3yabTara
2 ITo Temam: «HemeTaiuisl ¥ X coOeUHEHUSI» U «MeTaIUIbI U UX COETUHEHU
XapaKTepu30BaTh (OMHCHIBATH) OOHIME W CHEIM(PHUICCKAE XHMHUYECKUE CBOHCTBA IMPOCTHIX
2.1 U CTIO)KHBIX BCIIECTB, MOATBEPXKIAsi OIMCAHHE TPHUMEpPaMH MOJEKYJSIPHBIX ¥ HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHNA
29 COCTABIISITh yPaBHEHUS PEAKLUi, MOATBEPKAAIONIMX CYIIECTBOBAHHE T'CHETUYECKOW CBSI3U
' MEXY BEMIECTBAMH Pa3IHMYHBIX KJIACCOB
23 MIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH MPOTEKa-
' HUSI XUMUYECKUX IPEBPAIICHUN B Pa3IMIHBIX YCIOBHUIX
CJICZIOBATh MPABIJIAM IOJB30BAHHUS XUMHUYECKOH IMOCYA0H U JTaGOpaTOpPHBIM 00OPYIOBaHUEM,
24 a TaKKe MpaBWiIaM OOPAaIIECHHs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSIMH IO BBHIIOIHE-
' HUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYECHHUIO M COOMPAHHIO Ta3000pa3HBIX Be-
IIeCTB (AMMHAKa M YIJIEKHUCIIOTO ras3a)
NPOBOJMTh PEAKIUM, IOATBEPKIAIONINEC KAYCCTBEHHBI COCTaB pa3iMYHBIX BEIICCTB:
25 pacrio3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpoMHA, HOAMI, KapOoHar, QocdaT, CHIIMKAT,
' cyib(}at, THAPOKCUANOHBI, KATHOHEI aMMOHUSI, HOHBI M3YYeHHBIX METAJUIOB, IPUCYTCTBYIOIIHIE
B BOJTHBIX PAaCTBOpaX HEOPraHUYECKUX BEIIECTB
3 Io Teme: «XUMHS ¥ OKPYKAIOIIAS CPEIa»
3.1 PacKpBIBaTh CMBICI OCHOBHBIX XuMmmdeckux mousTwii: [1/IK BemecTBa; KOppo3nsi METaJUIOB
MPUMEHSATh OCHOBHBIE OTICPAIMU MBICIUTEIBHON AEATSIFHOCTHA — aHAJIN3 U CHHTE3, CPABHEHHE,
32 0000IIIeHHEe, CHCTEMATH3AIINIO, BBIABICHUE MPUYNHHO-CIICACTBCHHBIX CBS3CH — IS M3Y4CHHUSI
' CBOWCTB BEIIECTB M XMMHYECKUX PEaKIHMi; €CTECTBCHHOHAYYHBIE METOABI MO3HAHWSA — Ha-
OJIroJIeHIEe, U3MEPEHUE, MOJISIIMPOBAHNE, SKCIIEPUMEHT (PeabHBIN M MBICJICHHBIH )

HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 31eMEHT COLepPKaHUSs
1 HepBOHa‘laHLHLIe XUMHWYCCKHUEC ITOHATUSA
11 Ilpenmer xumuu. Poip XMMHM B KM3HHM YeJIOBEKa. XUMHUA B CUCTEME HayK. Tena W BellecTBa.
' ®du3nueckre CBOWCTBA BELECTB. ATPEraTHOE COCTOSIHUE BEILLECTB
1.2 ITonsiTHe 0 MeTO]aX O3HAHUS B XuMHH. YucThle BemecTBa U cMecu. CrocoObl pa3iesieHus CMecei
13 ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMEeHThl. CUMBOJIbI XUMUYECKUX 3JI€MEHTOB. [IpocThie U Cl10KHbIE
' BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumuueckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
14 BenlectB. OTHOcUTeNbHass aroMHas macca. OTHOCUTeNbHAash MOJIEKYNsIpHas Mmacca. MaccoBas JoJs
XUMHUYECKOr0 JIeMEHTa B COeTMHEHUN
15 KonmuyectBo BemectBa. Monb. MomsipHass macca. BzanMocBs3b  KONMMYECTBA, MAacChl U YUCIA
' CTPYKTYPHBIX eIMHHMII BeniecTBa. PacuéTel mo ¢opmynam XMMHUYECKUX COSANHCHUI
®u3nueckre U XUMUYECKHE SBJICHUSA. XUMUYECKas peakluus U e€ MpU3HaKh. 3aKOH COXPaHEHHUSI MacChl
1.6 BelIecTB. XUMHUIecKue ypaBHeHUs. Kitaccuukarysi XUMUYECKIX peakiuil (COSANHEHNUS, Pa3IOKCHHUS,
3aMeleHusi, 00MeHa)
XUMHYECKUN HKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH ITOCYI0H, C TpaBmiIaMH padoTHl B 1abopaTopuu
1.7 U IpuéMaMu oOpaIleHus ¢ 1abopaTopHBEIM 000PYAOBaHHEM, U3yICHUE U OMUCaHUE (PU3UUECKIX CBOMCTB
00pasloB HEOPraHWYECKUX BEIIeCTB, HaONroNeHWe (U3MYECKHX (IUIaBJICHHE BOCKA, TasHHE JIBAA,




Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

pacTupaHue caxapa B CTYIKE, KHIIEHHE W KOHACHCANUS BOIBI) U XUMHUYCCKUX (TOpPEHHE CBEYH, IPOKa-
JTMBaHWE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCIIOTOW) SBJICHHUN, HAOMIOJCHHE U OTMCAaHUE
MIPU3HAKOB MPOTEKAHUA XUMUYECKHUX Peakiuil (pasioxeHue caxapa, B3aUMOACUCTBUE CEPHON KHUCIIOTHI
¢ xyopuaoM Oapwusi, paznoxeHue ruapokcuna meau(ll) mpu HarpeBaHHH, B3aMMOJAEWUCTBHE jKeje3a C
pactBopom conu Menu(Il), m3ydeHuwe crmocoOOB paszjieleHHs cMeceil (C MOMOINBI0 MarHuTa, (QHiIb-
TpOBaHME, BEHIAPHBAHUE, AUCTWULALNS, XpoMmarorpadus), MPOBEACHUE OYNCTKH IOBAapEeHHOH COJIH,
HaOJIOJIeHHe U OIMUCAHUE PEe3yJIbTATOB IMPOBEJCHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXpaHEHHS
MAacChl, CO3[AaHUE MOJIeNIei MOJIEeKyI (IIapOCTEP>KHEBBIX )

Baknelimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CoctraB Bozmyxa. Kucmopom — anmeMeHT u mpoctoe BemecTBO. HaxoxmeHnue
KHACJIOpOJa B TpUponae, (GHU3MYSCKHMEe W XUMHUYECKHEe CBOMCTBAa (peakuuu ropeHus). OKCHJIBL
Ipumenenune kuciaopona. CrocoObl MOMYYEHUS KHCIOPOAa B J1a0OpPaTOPHH W TPOMBIIUICHHOCTH.
KpyroBopot kuciopojia B npupojie. O30H — aJuIoTpoInHast MOJAU(UKAIIKs KUCIOpOo/Ia

2.2

TemnoBoll 3h(GEeKT XMMUYECKON PEaKInU, TCPMOXUMHYECKHE YPAaBHEHUS, DK30- W DHIOTCPMHUYCCKHE
peakiuu. ToIuMBO: yroiib M MeTaH. 3arps3HEHHE BO3/1yXa, YCHJEGHHE IapHHKOBOTO 3(deKra,
paspyliieHne 030HOBOT'O CJIOS

2.3

Bomopona — ameMeHT 1 mpocToe BemiecTBo. HaxokmeHne Bogopoaa B IpHpoe, (GU3MIECKHE U XUMHIECKUE
CBOIICTBA, MPUMEHEHHE, CIOCO0BI ONTy4eHus. KUCIIOThI 1 cou

2.4

MorsipHblil 006EM ra30B. PacuéThl M0 XUMHUECKUM YPAaBHEHHSIM

2.5

®dusnueckne cBOMCTBA BOAbl. Boma kak pactBoputenb. PactBopel. HacrwilieHHBIE W HEHACHIIIIEHHBIE
pacTBOpbl. PacTBOopHMOCTh BellecTB B BoJe. MaccoBasl JOJisi BEIIECTBA B pacTBOpe. XHMMHUYECKHE
cBoiictBa Bonbl. OcHOBaHuUs. Poib pacTBOpOB B Mpupoje M B JKM3HU 4eioBeka. KpyroBopot Bojbl B
npupoze. 3arpsi3HeHne MPUPOAHBIX Boj. OXpaHa W 0UYHNCTKA TPUPOIHBIX BOJ

2.6

Kitaccudukarmst Heopranmdeckux coeauHeHuil. Okcuapl. Kimaccupukaius oKCHIOB: cojieoOpa3yromue
(ocHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecolieoOpasytomme. Homenknatypa okcunoB. Ousnveckue u
XUMUYECKHE CBOMCTBAa OKCHIOB. [lonydeHne okcuioB

2.7

OcuoBanns. Kmaccudukanms ocHOBaHWil: IETOYM M HEPACTBOPHMBIE OCHOBaHMs. HomeHkmaTypa
ocHOoBaHMI. DU3NYECKHE U XUMHYECKHE CBOMCTBA OCHOBaHUU. [lonyueHne ocHoBaHUM

2.8

Kucnotsl. Knaccuguxanus kucnor. Homenknatypa kucinoT. dusndeckne M XUMHUYECKHE CBOWCTBA
kucnot. Psn aktuBHoctn MetasioB H.H. bekxerosa. [lonyueHne kuciaor

2.9

Conu. Homenkiartypa coned. @uznueckue U XuMuieckue cBoiicTBa conei. [lonyuenue conet

2.10

T'eneTnueckast CBSI3b MCXKAY KJIaCCaMU HCOPraHM1ICCKUX COGJII/IHGHI/Iﬁ

211

XuMHUYeCKHH OKCIEPUMEHT: Ka4deCTBEHHOE OIpENENICHHE CONCpKaHUS KHCIOpPOAa B BO3AYXE,
MOJTydeHHe, COONpaHue, paclo3HaBaHNe W U3yIeHUE CBOWCTB KHCIOPO1a, HAOII0IeHHE B3aUMOICHCTBIS
BEILIECTB C KMCIOPOJOM U YCIIOBHS BOSHUKHOBEHHS M NIPEKpaIlCHUs TopeHus (TIokapa), 03HaKOMJICHHE C
oOpasiiaMu OKCHJOB W OITMCAaHHE MX CBOWMCTB, TOJy4eHHE, COOMpaHMe, paclio3HaBaHHE WU H3y4YeHHE
CBOWMCTB Bojgopona (ropeHwe), B3auMojcicTBue Bojopona ¢ okcuaom Meau(ll) (Bo3MoxHO
UCIIONIb30BAaHUE BHUICOMATEPHANOB), HaONMfomeHne OOpa3loB BEHIECTB KOJIWUYECTBOM | MOJb,
UCCIIeIOBaHUE OCOOEHHOCTEH pPAacTBOPEHMS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO, MPUTOTOBJICHHE
pacTBOpOB C OMNpeneia€HHOW MaccOBOW J0JIeM pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C
MeTaJulaMH (HaTpueM M KasiblueM) (BO3MOXKHO HCIOJIb30BaHHE BHEOMATEPHAIIOB), OIpEACIeHHE
pPacTBOPOB KUCIIOT M IENOYeil ¢ MOMOIIBI0 MHIMKATOPOB, HCCIEOBaHHE OO0pa3loB HEOPTraHHYECKHX
BEILIECTB PA3IMYHbIX KJIACCOB, HAOJIOJCHHE M3MEHEHUS! OKPACKH MHAMKATOPOB B PACTBOpAax KHUCJIOT M
menoue, n3yueHue B3ammozencTBus oxcuma Meau(ll) ¢ pacTBOpoM cepHOW KHCIIOTBI, KHCIIOT C
MeTaJUIaMH, PeaKknuil HeHTpann3aluy, MOJydeHHe HEepacTBOPHMBIX OCHOBAHWH, BBHITECHEHHE OJJHOTO
MeTaJula JIPYTMM W3 PacTBOpa COJH, pEIIeHHe OSKCIIEPUMEHTANBHBIX 33/1ad Mo TeMe «Baxueiimme
KJIACChI HEOPraHMYECKUX COCAMHECHUI

ITepnoaunueckuii 3akoH u Ilepuoaunueckas cucrema xumuueckux anemeHToB JI.1. Menneneesa.
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CTpOGHI/Ie aTOMOB. XUMUYecKas cBA3b. OKHCINTEILHO-BOCCTAHOBUTEIIBHBIC pCaKun

3.1

[TepBble MONBITKA KIACCH(PUKAIIMA XUMHUYECKHUX AJIeMEHTOB. [IoHATHE O TpyIHax CXOIHBIX 3JIEMEHTOB
(IeToYHbIe W IIETOYHO3EMENbHBIE METAlUIbI, TajJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpHIC
00pa3ytoT ampOoTepHbIE OKCUIBI U THIPOKCHIBI

3.2

[lepuonnueckuit 3akoH. Ilepmommyeckass cucrema xuMmuueckux odnementoB JI.M. Menneneesa.
Kopotkoneproanas u ummHHONIEpHOaHas (Gopmbl Tlepuoauveckoil CUCTEMbl XUMHUECKHUX 3JIEMEHTOB
H.N. Menneneea. [leproas! u rpymnmsl. PU3NYecKUil CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB MEpHOJa U
TPYIIBI BJIEMEHTA

3.3

Crpoenune atomoB. CoctaB aTOMHBIX siiep. M3otonsl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMoB mepBeIXx 20 XuUMHUecKMX 31eMeHToB Ilepuomuueckoit cuctemsl J[.M. Menneneesa.
XapakTepuUCTUKAa XUMMYECKOTO 3JIEeMEHTa M0 ero mnosoxkeHuo B Ilepuoandeckoil cucreme
JI.1. MenneneeBa

3.4

3aKOHOMEpPHOCTH M3MEHEHHUs paJuyca aTrOMOB XHMHUYECKMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOICTB MO rpynmaM © TnepuojgaMm. 3HaueHue [lepuoanyeckoro 3akoHa H
Ilepronnueckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB JJIs Pa3BUTUS HAyKu U npakTuku. .M. Mennenees —
YYEHBIN U TPaKJaHUH

3.5

Xummyeckass CBsi3b. KoBameHTHas (monsipHass W HETOJSIPHAS) CBs3b. OIEKTPOOTPHIIATEIFHOCTD
XUMHUYECKUX dJIeMeHTOB. MIoHHas CBSI3b

3.6

Crenenbs okuciaeHHs. OKHCIUTENHFHOBOCCTAHOBHTEILHEIC peaKkuun. HpOI_IECCI)I OKHCJIICHHSI U
BoccTaHoBieHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN IKCTIEPUMEHT: U3ydeHHe 00pas3lioB BEIIECTB METANIOB M HEMETaNIOB, B3aMMOJCHCTBHE
THAPOKCHIA IMHKA C PAacTBOpaMU KHCJIOT W MIeNloueil, MpOBENEHUE OIbITOB, WLIFOCTPUPYIOIIUX
IPUMEPH] OKHACIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUi (TOpeHne, peakiiuy Pa3IoKeHHUs], COSAHHCHIS)

9 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

BemectBo 1 xumuueckas peakuus. [lopTopenne

11

Ilepnonnuecknii 3axoH. [Tepuonnueckas cucrema xumudecknx siemeHToB .M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B HU3MCHCHHU CBOﬁCTB XUMHUYCCKHUX DJIICMCHTOB nemex TpéX HepI/IOJIOB,
KajJusi, KaJbIUid W HUX COC}Z[I/IHGHI/Iﬁ B COOTBCTCTBHUHU C IIOJIOKCHHECM OJJICMCHTOB B Hepnonnqecxoi/i

CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemlecTBA: BHUJIBl XMMHUYECKOW CBSI3U. THNBI KPUCTAUTMUECKUX PEIIETOK, 3aBUCHMOCTh
CBOMWCTB BEIIECTBA OT THUIA KPHUCTAUIMYCCKON PEIIETKH U BUIAa XUMUYECKOH cBsi3u. Knaccudukarus u
HOMEHKJIaTypa HEOPraHM4eCKHUX BEHIECTB (MEXIyHapoJHas M TpHBHANbHAs). XUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3lIMYHbIM KJIACCaM HEOPraHWYECKUX COCOUHEHHH, IeHeTHdecKas CBs3b
HEOpPraHUYECKUX BELIECTB

1.3

Krnaccugukanys XuMHYeCKUX peaknuii Mo pa3IMYHbIM MPH3HAKaM (II0 YUCIY U COCTABY Y4acCTBYIOIINX
B PEaKIMW BEIIECTB, MO TEIIOBOMY 3((deKTy, M0 HM3MEHEHHWIO CTENEeHeH OKHCIEHHS XHMHYECKHX
JIEMEHTOB, MO OOPAaTUMOCTH, IO YYacTHIO KaTajau3aropa). JK30- W JHAOTEPMHYECKHE pPeakIuu,
TepMOXUMHUYECKUE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMHUUYECKON peakLuu

14

[lonarne 06 o0OpaTHMBIX M HEOOPAaTHMBIX XWMHYECKHX peaknusix. I[IoHfATHE O TOMOTEHHBIX W
reTeporeHHbIX peakuusax. IloHAaTHe 0 XUMHMYECKOM paBHOBECHH. DaKTOPBI, BIUSIOIIHAE HA CKOPOCTh
XUMHMYECKOM PEAKLIMH U MOJIOKEHUE XUMUYECKOI0 paBHOBECHUS

1.5

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuu, 3JIEKTPOHHBII Oananc OKHUCITUTENIbHO-
BOCCTaHOBHUTENbHOM peakinu. CocTaBiieHne YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU C
HCIIOJIE30BAaHUEM METOJIa YJIEKTPOHHOT0 Oajlanca
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1.6

Teopus 3MEKTPONUTUYECKON JUCCOLMALNU. NEKTPOJIUTHI W HEDNEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M AMCCOLMALIY BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOU CBsi3u. CTeneHb TUCCOLUAIINY.
CunbHble U clladble IEKTPOIUTHL. Peakinu HOHHOTO 0OMeHa. Y CIIOBUS MPOTEKaHUS PeaKiii HOHHOTO
oOMeHa, TIOJTHBIE U COKpaNIEHHbIC HOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHWHA M COJICH
B CBETE MPEICTABICHUH 00 HIEKTPOIUTHYECKON mucconuanuy. KadecTBeHHBIE peakIUM Ha HOHBL
IloHsATHE O THApOIIN3E COoNEn

1.7

XUMHYECKHUI IKCIIEPHUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTAIUIMYECKHX PEIIETOK HEOPraHUYeCKUX
BEIICCTB — METAJUIOB M HEMETAUIOB (Tpadura M aiMasa), CIIOKHBIX BEUISCTB (XJIOpUAA HATpHs),
UCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEAKIMH OT BO3JCHCTBHS Pa3IHYHBIX (DAKTOPOB;
HCCIIeIOBaHUE 3JIEKTPOIIPOBOIHOCTH PAacTBOPOB BEILECTB, Mpoliecca AMCCOIHAIMK KUCIIOT, IesloYed u
conell (BO3MOXKHO HCIIOJIb30BAaHUE BUIICOMATEPHAIIOB); MPOBEACHHUE OINBITOB, WLTIOCTPUPYIOLIUX HPH-
3HaKU TPOTEKaHHS peaKkiuii MOHHOro oOMeHa (0Opa3oBaHME OcCajlKa, BBIICICHHE ra3a, 00pa3oBaHHE
BOJIBI); OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHid (TOpEeHHe,
peaKiuu PAa3NOKCHUS, COCIUHCHUS), pACIO3HABAHHEC HEOPraHMUYECKHX BEIIECTB C  IOMOIIBIO
KA4eCTBEHHBIX PEaKIMil Ha HOHBI, PEIICHNE IKCIICPUMEHTAIIHBIX 33124

Hewmeramnsl u ux coequHeHUs

2.1

OO11as XxapakTepUCTHKA TaloreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTEIICHN OKUCIICHHUS.
Crpoenue M Qu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUUECKHEe CBOWCTBA Ha ITpUMeEpe
XJiopa (B3aUMOJCHCTBHE ¢ METalIaMH, HeMEeTaJUIaMH, Ienodamu). Xiopoonopon. CoisHas KHCIOTa,
XMMHYECKHE CBOWCTBA, INOJIy4eHHE, NpUMEHeHue. JleficTBUE XJopa M XJIOPOBOLOPOAa Ha OpPraHU3M
yenoBeka. BakHelIne XJI0pUIbl M UX HaXOXKJICHUE B TIPHPOJIE

2.2

OO0mas xapakTepucThka 3JeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
crerieHn okucieHus. CTpoeHHE W (U3MUECKHE CBOHCTBA IPOCTHIX BEIIECTB — KHCIOPONA H CEpHI
AmnoTponHble MoAM(UKALMK KHCIOpPOJa M Cephl. XUMHYEcKHe cBoicTBa cepbl. CepoBonopol,
CTpoeHHe, (HU3MUECKHEe U XUMHUYecKHe CBOHCTBAa. OKCHIBI Cepbl KaK IPEACTABUTENN KHCIOTHBIX
okcunoB. CepHasi KHCIIOTa, (PU3NIECKUE M XUMHYECKHE CBOMCTBa (00IIMe Kak MpEeACTaBHTEIN Kiacca
KHCIIOT | crenududeckue). XUMHUSCKUE PEaKIHH, JIeKallne B OCHOBE MPOMBIIUICHHOTO CIocoda
noydeHus cepHoit kucioTsl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBCHHAS peakiys Ha CynbdaT-
noH. HaxoxxneHue cepel U €€ COEIUHEHUI B MpUpoae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEN Cpeibl
COCOMHEHHUSMH Cephl (KHUCIOTHBIC IO, 3arpsA3HCHUE BO3MyXa W BOTOEMOB), CIIOCOOBI €ro
IpeIOTBpaILEHUs

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTCIICHH OKHCJCHHUS. A30T, pAclpOCTpaHCHHUE B MpUpPONE, (U3MUECKMEe M XUMHUYCCKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (U3MYECKHE W XUMHUYECKHE CBOMCTBA, MOJYYCHHE U
npumenenne. Conn aMMOHUS, UX (U3NYECKHe U XMMHYECKHEe CBOHCTBA, MprMeHeHHe. KauecTBeHHAs
pCaknusa Ha MOHbI aMMOHUA. A3oTHas KHCJIOTa, eé MOJIy4YCHHC, (1)I/I3I/I‘ICCKI/IC A XMMHYECKHE CBOMCTBA
(oOmme xak TpeAcTaBUTENs Kiacca KUCIOT W crenuduueckue). Vcmonb30BaHUE HUTPATOB U COJIEH
AMMOHHUSI B KAueCTBE MHUHEPAIbHBIX yHoOpeHnil. XHUMHYECKOE 3arps3HEHHE OKPYKAIOIICH Cpelibl
COEIMHEHHSIMH a30Ta (KUCIIOTHBIC IOXK/IH, 3arpsi3HeHHE BO3/IyXa, OYBbI H BOJIOEMOB)

2.4

®Doctop, amnorponHble Mogudukanyu Qocdopa, uznueckue W XUMHUYECKHE CBoicTBa. OKCUA
dhocdopa(V) u pochopHas kucioTa, GU3NIECKUe © XUMUUECKUE CBOWCTBA, TIOIy4eHue. Vcmonb30Banue
(docdhaToB B KauecTBE MUHEPATBHBIX YIOOPCHUH

2.5

OO6mas xapaktepucThka 3ieMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTEIICHH OKHCIICHUS. YTIIepO, aJIOTPOITHBIE MOAU(BHUKAIINH, PACIIPOCTPAHEHHE B IPHPOIC, HUIHUECKIE
U XUMHAYeCKHe cBoicTBa. Ancopoums. Kpyrosopor yriepoma B mpupome. OKCHUIBI yriepona, UX
(u3nvecKue W XUMHYCCKHAE CBOMCTBA, ACWCTBHE HA JKUBHIC OPraHM3MBL, TONYYCHHE M IPUMCHEHHE.
DKoJoruueckue npodieMbl, CBs3aHHbIE ¢ OKcHIOM yriepoaa(IV); rumoresa rio0albHOTO TOTETUICHUS

KJIMMaTa; MapHUKOBBIA AP QeKT. YronpHas KHCIO0Ta U e€ CoH, X (PU3NUECKHE U XUMHUYECKHE CBOHCTBRA,




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

NoJydeHune U npuMeHenue. KauecTBeHHas peakiust Ha KapOoHAT-HOHBL. lcnonp3oBanne KapOOHATOB B
OBITY, METMIIMHE, IPOMBIIIJICHHOCTH U CEITbCKOM X0341CTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCOMHEHHSX yriiepona (MeTaH, JTaH,
STWICH, aleTWIEH, STAaHOJ, TJHIEPUH, yYKCyCHas KHucioTa). VX COCTaB M XUMHYECKOE CTPOCHHE.
ITonsiTue 0 OMONMOTHMYECKM Ba)KHBIX BELIECTBAX: XKHUpaX, Oejikax, yrieBoJaX — M UX POJNU B KU3IHU
yesioBeKa. MaTepualibHOE €JMHCTBO OPraHMYECKUX U HEOPTaHWYECKUX COEMHEHUH

2.7

Kpewmnwid, ero puznueckue 1 XUMUYECKHE CBOKCTBA, MOJTydeHHe 1 puMeHeHne. CoeIMHEHUS KPEMHUS
B mpupoje. O0mue npeacrarieHus o0 okcune kpeMHUA(IV) u kpemHueBoit kuciore. CHIMKATHI, WX
UCIIOJIE30BaHUE B OBITYy, MEIUIIMHE, TPOMBIIUICHHOCTH. BakHEHIe CTPOUTENbHBIE MaTepUAIIBI:
KepaMHKa, CTEKJO, LEeMEeHT, OeTOH, jkele300eToH. I[IpobieMbl 0e30macHOro  HCIOJIB30BAHHMS
CTPOUTENHHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HU

2.8

XUMUYECKHIA SKCTICPUMEHT: U3Y4YeHHE 00Pa3I0B HEOPTaHUIECKHUX BEIIECTB, CBOMCTB COJISTHON KUCIJIOTHI;
IPOBEJICHUE KAueCTBEHHBIX DPEAKIUH Ha XJIOPUI-UOHBI U HAOIIOJCHHME NPU3HAKOB UX IPOTCKAHUS;
OTIBITHI, OTPAXKAIOLIME (PU3NYECKUE M XUMHUCCKHE CBOMCTBA TFaJIOTEHOB M MX COCAMHEHMH (BO3MOXKHO
WCIIOJb30BAHUE BHJICOMATEPHAJIOB); O3HAKOMJICHHE ¢ O0pa3llaMd XJIOPHUIOB  (TAJIOTEHUJIOB);
O3HAaKOMJICHHE ¢ 00pa3aMi Cephl U €€ COCOUHEHISIMU (BO3MOKHO HCIIONB30BaHHE BUACOMATEPHAIIOB);
HaOMI0JICHHE Tpoliecca OOYIIMBAaHUS caxapa IOJ JeHCTBHEM KOHILECHTPUPOBAHHOW CEpHOI KHUCIOTHI;
U3y4eHNE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, IPOBEICHUE KAaueCTBEHHOH peakiuu
Ha Cyib(]aT-noH 1 HAOIIOICHHE TIPH3HAKa ¢€ MPOTEKAHUs; 03HAKOMIICHHE C (PM3MUCCKIMHU CBOMCTBAMHA
a3ota, ocopa U X COCTUHEHUH (BO3MOXKHO HCIOIb30BaHUE BUICOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHBIX ymoOpeHuil; monyueHue, coOMpaHHe, PACHO3HABAHUE M H3yYCHHE CBOMCTB aMMMAKa;
IIPOBEJICHUE KA4YeCTBEHHBIX PEaKLUil Ha HMOH aMMOHUS M (ocdaT-MoH M H3ydyeHHE NPU3HAKOB HUX
MPOTEKaHsI, B3aUMOACHCTBHE KOHIICHTPUPOBAHHON a30THOH KHCIOTHI ¢ MEIbI0 (BO3MOXKHO HCIIONB30-
BaHHE BHICOMATEPHANIOB); M3yUCHHE MOJAEICH KPHCTAUIMYSCKUX pEemETOK anMmasza, rpadura,
(ynnepeHa; 03HAKOMIICHHE C IPOLIECCOM aICOPOLMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTpOICTBOM IPOTHBOra3a; MOITyuYeHHUE, COOUpaHKe, paclioO3HABAaHUE U U3YyYCHUE CBOMCTB YTJIIEKHUCIIOTO
rasza; IMpoBe/ICHNE KaYeCTBCHHBIX peakiuii Ha KapOOHAT- W CIIMKAT-HOHBl M HM3yYeHHE MPU3HAKOB UX
NPOTEKaHWs, O3HAKOMJIGHHE C  TPOAYKIMEW  CHIMKATHOH  NPOMBIIIICHHOCTH;  pEIICHHE

OKCIICPUMCHTAJIbHBIX 3a1av 110 TCME «BakHeHme HeMeTaIbl U UX COCIAUMHCHU

Mertanisl 1 UX COeIMHECHUS

3.1

OOmras XapakTepUCTHKA XHMHUYECKUX DJJICMEHTOB — METANIOB HAa OCHOBAaHMM HX TOJOXKEHHUS B
ITepuoamueckoii cucreme xummuueckux snemeHToB J[.M. MenneneeBa u ctpoeHusi aroMoB. CTpoeHue
MeTalIoB. MeTtajuinyeckasi CBA3b M METaJuIMdecKasl KpUCTalInyecKas peniéTka. DJIeKTPOXUMHUYESCKUMA
Al HANIPSKEHU METAJIOB

3.2

dusnyeckre M XMMHYECKHE CBOWCTBAa MeTaiuioB. O0mue crocoOs! nmomydeHust meramuios. [lonsarue o
KOPpPO3UH METAUIOB, OCHOBHBIE CIOCOOBI 3alMTBl MX OT Koppo3uu. CraBel (CTaidb, 4YYyTyH,

JIOPATIOMUHNN, OPOH3a) M MX IPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH

3.3

[llenounpie Mertamisl: nojoxkeHue B Ilepuognueckor cucTeMe XuUMHAYECKUX dieMmenToB JI.M.
MemnzeneeBa; CTpOCHHE X aTOMOB; HAXOXKJACHUE B Tpupoje. Ou3nueckne U XUMUYECKHe CBOWCTBA (Ha
npumepe HaTpus U Kaiust). OKCHABI ¥ THIPOKCUIBI HATPHS U Kanusl. [IpuMeHeHne MeoYHbIX METAIIOB
H UX COeIUHECHUUN

3.4

[IlenoyHo3eMeNnbHBIE METAIIBI MATHUHM U KaJIbLWiL: TTONOXKEeHUe B [lepruonnyueckoil cucteMe XuMUYECKUX
anementoB J[.M. MenneneeBa; cTpoeHHMe HX aTOMOB; HaXOXJAeHHE B mpupone. Dusznyeckue Hu
XUMHUUYECKHE CBOWCTBA MarHusi M KajblMsa. BaxxHeilmme coearHeHWs Kaiblus (OKCHI, THAPOKCHI,

conm). JKEcTKOCTh BOBI M CIIOCOOBI €€ yCTpaHeHHUs

3.5

Amomunmii: monoxxenne B [lepriogmyeckoii cucreme xumrdeckux aemeHToB J[. M. Menneneesa; ctpoeHue
aToMa; HaXoXJIeHue B mpupoje. Ou3nyeckue 1 XMMUYECKHE CBOMCTBA amoMUHHA. AM(OTEpHBIE CBOMCTBA
OKCHJIa ¥ THIPOKCH/IA AJTFOMUHUS




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

3.6

XKenezo: nonoxenune B [lepnoanueckoit cucreme xumuueckux anementoB [[.1. Menneneesa; ctpoeHue
aToMa; HaxoXJeHue B pupozae. Puzndeckre U XUMHUECKUe CBOMCTBA xele3a. OKCUABI, TUAPOKCHIBI 1
conu xene3a(ll) u xenesa(lll), nx cocras, CBONCTBA U NONTy4YEHUE

3.7

XuMAYeCcKHi SKCHEPHUMEHT: O3HAKOMJICHHE ¢ 00pasllaMM METaJUIOB U CIUIABOB, WX (U3MUECKIMU
CBOIICTBaMHM;  HW3y4yeHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHSI OKCHIA KaJbIUs W HATPUS C BOJOH (BO3MOXKHO
HCIIOJIF30BAHNE BUACOMATEPHAJIOB); UCCIIEIOBAHNE CBOMCTB JKECTKON BOJBI; IPOIIECca TOPSHHUS JKelle3a
B KHCIOpoAe (BO3MOXKHO HCIIONB30BAaHME BHICOMATEPHANIOB); MIPU3HAKOB NPOTEKAHMS KaueCTBEHHBIX
peakuuii Ha HOHBI (MarHus, KaubludA, aliOMHUHUA, IuHKA, >kene3a(ll) u xenmesa(Ill), memu(Il);
HaOOJIeHHe M ONMCaHUE MPOLECCOB OKpAIMBaHUS IJIAMEHW HOHAMH HATpHUs, Kalusd U KalbLuA
(BO3MOXKHO HCIIONIB30BAHNE BHUICOMATEPHAIOB); HCCIIEIOBaHHE aM(OTEpPHBIX CBOWCTB THUAPOKCHAA
AIOMUHAA U THAPOKCHIA IMHKA; PEIIeHUEe YKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaskHewme MeTasisl
U X COCIMHEHUS

XuMus 1 OKpy>Karolas cpesia

41

Hosrpie maTepuansl 1 TeXHOJIOTHH. BenecTsa u MaTepuansl B TOBCEIHEBHOM KU3HU YEIOBEKAa. XUMUA U
310poBbe. be3onacHoe MCIoIb30BaHKUE BEIECTB U XUMHUYECKHUX peakiuid B ObiTy. [lepBas moMoms mpu
XUMHUYECKUX 0°KOT'aX M OTPaBJICHUSIX

4.2

OCHOBBI 3KOJOTHYECKOW TPaMOTHOCTH. XHWMHUYECKOe 3arps3HeHue okpyxkatomed cpenst [1JIK. Poms
XIUMAW B PEIICHHH SKOJIOTHYeCKHX mpoOieM. IlpupomHple WCTOYHHKH —YTIEBOAOPOIOB (Yrodb,
MIPUPOJHBIN Ta3, HePTh), MPOIYKTHI UX MEPEPabOTKH, UX POIIb B OBITY U MPOMBIIITIEHHOCTH

4.3

XUMUYECKUN IKCTIEPUMEHT: U3y4eHHE 00pa3IoB MaTepHaoB (CTEKIIO, CIIJIaBbl METAJJIOB, TMOJIMMEPHBIE
MaTepHabl)

MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon

NpOBePsieMOro | YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOTO
TpeOoBaHus o0mero oopasosanus Ha ocHoBe PI'OC

IIpoBepsiemble TPeOOBaHMA K NPEAMETHBIM pe3yJbTaTaM 02a30BOI0

IIpencraBnenue:

11

0 TIO3HABAEMOCTH SIBICHUN HPUPOJBI, MOHUMAaHHE OOBEKTMBHONW 3HAYMMOCTH OCHOB
XMMHUYECKOH HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSA, KOMIIOHEHTa 00mIei
KyJIBTypbl M IPAaKTHYECKOH JEATEIBHOCTH 4YEJIOBEKAa B YCIOBHAX COBPEMEHHOIO
00I11eCTBa; HOHMMAHHIE MECTa XUMUH CPEIH APYTUX €CTECTBCHHBIX HAYK

1.2

0 HAY4YHBIX ME€TOAAX IIO3HAHHWA, B TOM YHCJIC IKCIICPUMCHTAJIBHBIX U TCOPECTHUCCKUX
METOAAaX MCCICAOBAHUA BEIICCTB U HM3YUCHHA XUMHYCCKUX peaKum‘/’I; YMCEHHUE
HCIIOJIB30BaTh MOACIIN IJIsd 00BSICHEHHUS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccHOHATLHON JESITEILHOCTH, CBA3aHHBIX C XUMHEH U COBPEMEHHBIMH
TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTH)KCHISIX XMMHYECKOW HAyKH, YTO IMO3BOJUT
00yJaronIiMesl pacCMaTPUBATh XHUMHIO Kak cdepy cBoeit Oyayieit mpodeccHoHanbHON
JESITeNbHOCTH M CIIeNIaTh OCO3HAHHBIA BBIOOP XMMUHU KaK MPOQMIFHOTO MpeAMeTa IpH

MepexoJie Ha ypOBEHb CPEHEr0 00IIero 00pa3oBaHus

BJ'[aI]eHI/Ie CUCTEMOM XMMHUYECKUX 3HAHUU U YMEHUE NTPUMEHATH CUCTEMY XUMUYCCKUX

3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

Ba)KHCHININE XUMHUUYECKHE MOHATHSA: XUMHYECKAN DIIEMEHT, aTOM, MOJIEKYJa, BEIECTBO,




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl 0CHOBHOT'O
o01ero oopazoBanus Ha ocHoBe PI'OC

MPOCTOE U CJIOXKHOE BEIICCTBO, OIHOPONHAS M HEOJHOPOIHAS CMECh, OTHOCUTEIIHLHEIC
aTOMHasi U MOJCKYJSIpHAasT MAacChl, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHAs Macca,
MOJISIpHBIA 00BEM, OKCHII, KUCIIOTa, OCHOBAHHUE, COJMb (CPEIHSA), XUMHUIECKas PEaKITHsl,
pEaKIMU COSAMHEHHS, PEaKIMH Pa3IOKEHHS, PEaKIUKM 3aMeIICHUs, peaKkiui oOMeEHa,
TEIUIOBOM A(P(EKT peakiuu, SK30- U SHIOTCPMUYCCKHE PEaKIMH, PacTBOP, MaccoBas
JOJNS XAMHYECKOTO DJIEMEHTAa B COCIMHCHHM, MAccoBas JOJNsS U IIPOICHTHAS
KOHIICHTpAIIMs BEIECTBA B PaCTBOpE, SIPO aTOMa, AIEKTPOHHBIA CIIOW aToma, aTOMHast
opOuTanb, paadyc aroma, BaJCHTHOCTh, CTETICHb OKHCICHHS, XHMHYECKas CBS3b,
ANIEKTPOOTPHUIIATEIBHOCTD, TOJSIPHASI ¥ HETIOJISAPHAS KOBAJICHTHAS CBS3b, HOHHAS CBS3b,
METaJUTNYECKasl CBSI3b, KPUCTAJUTMUECKAsT peliéTka (aTOMHAs, HOHHAS, METATHIecKas,
MOJICKYJIAPHAs), HOH, KATHOH, aHUOH, DJIEKTPOJIUT W HEIEKTPOIIUT, SJICKTPOIIUTHYESCKAS
JTUCCOIIMAIHS, PEAKIIMA HOHHOTO 0OMEHa, OKHUCIINTEIHbHO-BOCCTAHOBHUTEIILHBIC PEaKIINY,
OKHCITUTENb ¥ BOCCTAHOBHUTEIh, OKUCIICHUE W BOCCTAHOBIICHHUE, YJIEKTPOJIH3, XUMUYECKOES
paBHOBecHE, OOpaTUMbIe M HEOOpaTUMbIC PEaKIMH, CKOPOCTh XUMHYECKOW PEaKIlHy,
karanmmzarop, [1JIK, koppo3us MeTamios, criaBsl

2.2

OCHOBOITOJIATAIOIINE 3aKOHBI XUMUHW: 3aKOH COXPAHEHHS MacChl, TEPHOJUIECKUI 3aKOH
J.N. MenneneeBa, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOpUU XUMHMH: aATOMHO-MOJIEKYJISIpHAs TEOpus, TEOpUSA DIEKTPOIUTHUECKOU
JUCCOLIUAINH

Bramenne ocHOBaMy XMMHYECKOW TPAMOTHOCTH, BKITIOYAIOIIIEH:

3.1

YMEHHE TIPaBUIBHO HCITOJL30BaTh W3yUeHHBIC BEIIECTBA W MaTepHasbl (B TOM YHCIE
MUHEpaIbHbIE YIOOPEHHs], METAJUIBl M CIUIABBI, MPOIYKTHl MepepabOTKU MPUPOIHBIX
WUCTOYHHMKOB YTJIEBOAOPOAOB (YIiis, MPHPOIHOTO Tra3a, HeTH) B OBITY, CEIHCKOM
XO3SHUCTBE,

Ha TPOM3BOJICTBE M MOHMUMAaHWE 3HAYCHHUS KHPOB, OCIIKOB, YIJIEBOAOB I OpraHU3Ma
YCJIO0BCKaA, yMeHI/IC HpOFHOSI/IpOBaTI) BJIIMSIHUEC BCIICCTB U XMMHNUYCCKUX HpOL[eCCOB Ha
OpTraHHU3M YeJIOBEKa U OKPYKaIOIIYI0 TPUPOTHYIO CPELy

3.2

YMEHUE HUHTCTPpUPOBATL XUMHYCCKUEC 3HAHHUA CO 3HAHUAMU JJPYTHUX y‘Ie6HI>IX

MIPEIMETOB

3.3

HaJIM4Yu€ OIIbITa pa60T1>1 C pasjindyHbIMHU HCTOYHUKAMH I/IH(l)OpMaHI/II/I 0 XHMHHU

(HayuHas W Hay4YHO-TIONMYISIpHAS JIMTEPaTypa, CIOBApPH, CIPAaBOYHHKH, WHTEPHET-
pecypcsI)

3.4

yMeHHE OOBEKTHBHO OICHMBATh MH()OPMALMIO O BEIIECCTBAX, WX MNPEBPAIICHISIX H
MPAaKTUYECKOM MPUMEHEHHH M YMEHHE HCIIONb30BaTh €€ ISl pelleHus ydeOHo-

IMO3HABATCIIBHbIX 3aJa4

Bragenue ocHOBaMHM TOHSATHIHOIO amnmapaTa ¥ CHMBOJHMYECKOTO S3bIKA XUMHH IS
cocTaBiieHHsT (DOPMYNI HEOPraHHMYECKHUX BEIICCTB, YPABHCHHH XHMHYCCKHX PEAKIIHIA;
ocHoBamu xumuueckoit HomeHkIaTypbl (IUPAC u TpuBHaabHON)

YMeHrne OOBSACHATH CBSI3b IIOJNIOKCHHS JleMeHTa B Ilepmonmyeckoit cucreme ¢
YHCIIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB H
3apsn  sAapa, o0liee YHCIIO OJJIEKTPOHOB), pacIpellelieHUeM DJIEKTPOHOB IO
SHCPICTUYCCKUM YPOBHAM aTOMOB II€PBBIX TpéX TNEPHUOa0B, KaJIUA U KaJIbIIHA

IIpencraBieHrne O TEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XHMHUYECKHUX DJIEMEHTOB
(paguyc aToMma, OBIIEKTPOOTPHULATENBHOCTb), MPOCTBIX M CIOXKHBIX BEILECTB OT
MOJIOKEHUs 37eMeHToB B llepuonuueckoil cucreme (B MaibIX MEPUOAAX M TIIaBHBIX




Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
NpOBEPsIeMOro0 | YPOBHSI OCBOEHHUsI OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOTO
TpeOoOBaHMS o01ero oopazoBanus Ha ocHoBe PI'OC
MOJTPYIINAX) U DIIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue knaccuGUIMpOBaTh:
7.1 XUMUYECKUE SIIEMEHTBI
7.2 HEOpPTaHWYECKHe BEIIeCcTBa
7.3 XUMHYECKUE PEaKITUI
8 YMeHue onpeneisTh:
8.1 BaJICHTHOCTH U CTETICHb OKHUCIICHUS XUMUYECKUX 3JICMEHTOB, 3aps HOHA
8.2 BUJ XUMHYECKOH CBS3H U TUII KPHCTAIUINIECKON CTPYKTYPHI B COSIMHEHHSIX
8.3 XapaKTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCIIUTENb ¥ BOCCTAHOBHUTEIh
9 YMeHue xapakTepr30BaTh QU3NUECKIE U XMMUYCCKUE CBONCTBA:
01 MPOCTBIX BEIIECTB (KHUCIOPO/, 030H, BOAOPOI, rpadut, amMas, KpeMHHH, a30T, Gpocdop,
' cepa, XJI0p, HaTpUH, KaJluii, MarHWH, KaJIbITH, aTFOMHHUH, KEJIe30)
CJIOJKHBIX BEIIECTB, B TOM YHCJIEC UX BOJHBIX pacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPOI,
CEPOBOJIOPOJT, OKCUIIBI U THIPOKCHUIBI MeTauioB I-1IA rpynm, amomunus, meau (1),
9.2 nuHKa, xenesa (11 u III), oxkcuasl yraepona (11 u IV), kpemuus (IV), azora u pochopa
(I u V), cepet (IV u VI), cepHucras, cepHas, a3oTucTas, a3oTHas, (ocdopHasd,
YroJibHAs, KPEMHHEBAS KUCJIOTA M UX COJIH)
MPOTHO3UPOBATh M XapaKTEPH30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa
9.3 U CTPOCHHS, NPUMCHEHHE BEIIECTB B 3aBHCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTH
MPOTEKaHHSI XHMUYECKIX TPEBPAIICHHI B PA3TUYHBIX YCIOBHUIX
10 YMeHue COCTaBIATh MOJIEKYIIPHBIC M HOHHBIE YPaBHEHHUS PEaKIii, B TOM YHCIe:
10.1 peaxIuii HOHHOTO OOMEHa
10.2 OKHUCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKITHN
103 WDTIOCTPUPYIOIINX ~ XUMHYECKAE  CBOWCTBA  HM3YYEHHBIX  KJIaccoB  (TpyIm)
' HEOPTaHUYIECKUX BEIIECTB
10.4 MOJITBEPIKAAIONIUX TCHETHYCCKYIO B3aUMOCBS3b MEXKTy HUMHU
11 YMeHune BRIUUCTATH (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O W MOJSIPHYIO MAacChl BEHIECTB, MAaCCOBYIO JIOIIO
' XHUMHYECKOTO DJIEMEHTA B COCTUHECHUN
11.2 MAcCCOBYIO JIOJIIO BENIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHMSIM XMMHUYECKUX PEAaKIWi M HAXOJUTh KOJIMYECTBO BEIIECTBA, OOBEM H
' Maccy peareHTOB IIIH [IPOTYKTOB PEaKIuu
12 Bitagenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIJaMH HAYYHOTO MMO3HAHUS (HAOIIOICHHE, H3MEPECHUE, SKCIICPHMEHT,
12.1 MOJCITUPOBAHUE) TMPH W3YYCHHH BCIISCTB M XHMHYCCKUX SIBJICHUH;, yMEHHE
chopMyIHpOBaTh MPOOIEMY U MPEATIOKHUTD MYTH €€ PEIICHHS
129 Oc3omacHOM pabOTBl € XWMHUYECKHMMH BEIIECTBAMH, XHUMHYECKOM TMOCymod u
' 1a6opaTopHBIM 060PYI0BAHHEM
npaBWIaMu 0€30IacHOTO OOpaIeHHs C BEMIECTBAMH, HCIIOIB3YEMBIMH B TIOBCETHEBHOU
12.3 KU3HU, TPaBWIAMH TOBEACHUS B I1ENAX COCPEKEHUS 3/I0pOBbS U OKpYXKarolien

NPUPOIHON CpeJibl; NOHMMaHKE Bpea (OMacHOCTH) BO3/ICHCTBHUS HA )KUBBIC OPTraHU3MBI




Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30B0Oro
NMPOBEPSEMOr0 | YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/ibHOM NPOrpaMMbl OCHOBHOT'O
TpeOoOBaHMS o01ero oopazoBanus Ha ocHoBe PI'OC

onpeneNEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS M IMPEIOTBPAIICHUS HX BPEIHOTO
BO3J€HCTBUSI

13

Hanmaue IMPaKTUYCCKUX HABBIKOB IUIAHUPOBAHUA W OCYIIECTBICHHA CIICOYIOIIUX
XUMHUYCCKUX DKCIICPUMCHTOB!

13.1

U3y4YCHNE U ONHCAHNE (PU3NIECKUX CBOUCTB BEIICCTB; 03HAKOMIICHHE C (PH3NIECKUMHU
U XUMHYECKUMH SBJICHUSMH; OIBITHl, HUIIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS
XUMHUYECKUX PEeaKIIHii

13.2

H3Yy4CHHNC CII0COO0B pa3acJICHUs cMmecei

13.3

MOJTyYeHHEe KUCIOpOoa U U3yUeHHE ero CBOMCTB; MOIydYeHUE BOJIOPOIA U U3yUEHHE €ro
CBOWCTB; TIOIyYCHHE YTIIEKUCIIOTO Ta3a U U3YUCHHE €r0 CBOWCTB; IOIyUYCHHE aMMHIaKa
Y U3YYE€HHE €r0 CBOHCTB

13.4

MIPUTOTOBIICHWE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM JIONEeH pacTBOPEHHOTO
BelleCcTBa

13.5

MpUMEHEHHE HHIUKATOPOB (JlakMyca, MeETHIIoOpamka W (¢eHonpTalenHa) s
OIIpe/IeNIeHHs XapaKTepa Cpe/ibl B pacTBOpaxX KHCIOT U Iesoqei

13.6

WCCIIEIOBaHNE W OMNHCaHWE CBOWCTB HEOPTaHWYECKHX BEIIECTB PAa3IMYHBIX KIIACCOB;
W3y4eHHe B3aUMOACHCTBHS KUCIOT C METaJlIaMU, OKCUIAMH METAJJIOB, PACTBOPHUMBIMHU U
HEpPacTBOPUMBIMU OCHOBAHHSIMH, COJISIMH; IIOJYUEHHE HEPACTBOPUMBIX OCHOBAaHHU;
BEITECHEHHE OJHOTO METajlla IPYTUM M3 PacTBOpa COJIH; MCCIIEIOBaHHE aM(pOTEPHBIX
CBOMCTB T'MIPOKCHAOB AIFOMUHUS U LIMHKA

13.7

PECICHUE SKCIIEPUMECHTAIIBHBIX 3aa4 110 TEMaM: «OCHOBHBIE KJIACCHI HCOPraHun4CCKUX
COGHHHGHHﬁ)); ((QHGKTPOHI/ITI/IHGCKaS[ Jucconuanus», «Baxueimme HeMeTallbl U UX
COCAUHCHUA, «BaxkHelIme MeTamibl U UX COSTUHECHMS

13.8

XMMHMYECKUE DKCIEPUMEHTHI, WIUIIOCTPUPYIOIIUE IPU3HAKU IPOTEKAHUS PEaKLUi
HMOHHOTO O0MEHA; KaueCTBEHHBIC PEAKIMU Ha MPUCYTCTBYIOIIHE B BOAHBIX PACTBOpPAx
WOHBI: XJIOpUA-, OpOMUI-, HOIUA-, cyabdat-, Gocdar-, kKapOOHAT-, CHIIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJiblus, alOMUHUS, xKeneza (2+) u

kenesa (3+), menu (2+), nuHKa

14

YMenue:

14.1

NpEACTAaBJIATL PE3YJIbTAaThl JKCIICPUMEHTA B (bopMe BBIBOJAOB, JO0Ka3aTCIbCTB,

rpa¢uKoB U TaONHUI] U BBISBJIATH SMITUPHUECKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBJ'H/IBaTI) CBA3U Mex(,uy peanLHo Ha6J'IIOI[aeMI)IMI/I XUMHUUYCCKHUMHU SBJICHUIMU U
IpoIeCCaMH, TMPOUCXOMAIIMMH B MakKpo- M MHUKPOMHpE, OOBSCHATH MPUYMHBI
MHOT000pa3usl BEIIECTB

INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 IlepBoHaYaTbHBIE XUMUYECKUE TIOHITUS
1.1 Uwncteie BennecTBa 1 cMec. CriocoObl pasJiesieHus] cMecei
12 ATOMBI M MOJEKYNbl. XHUMHYECKHE HJeMEHThl. CHUMBOJIBI XUMHUYECKHUX 3JieMeHTOB. [IpocTbie u
' CJIO’KHBIC BEIIECTBA.
1.3 Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTENIeHb OKHUCIICHHS
1.4 3aKOH 1NOCTOSHCTBA cocTaBa BemiecTB. OrtHocHTenbHasg aroMHas Macca. OTHOCHTENIbLHAS




Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

MOJICKYJIsIpHAst Macca. MaccoBas J0JI1 XUMHUYCCKOI'0 3JIEMEHTA B COCAMHCHU N

1.5

KonmgectBo BemectBa. Moib. Moisipaas Mmacca. MonspHbiil 005EM ra3oB. B3auMocBs3b KOIu4ecTBa,
MacChl M YUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

®duspueckue U XUMHUYECKHE SBICHMS. XUMHYECKass peakuus U e€ MpU3HAKU. 3aKOH COXpaHEHUs
MAacChl BElIeCTB. XUMUYECKHE YPaBHEHHS

Ilepnonnuecknii 3akoH u Ilepuoamueckas cuctema xumudeckux snemeHToB JI.M. MeHneneesa.
CtpoeHne aToMoB

2.1

Ilepnonnuecknii 3akoH. Ilepnoanueckass cucreMa xuMmudeckux sieMeHToB .. Menpaeneesa.
Ilepuonpr u rpynnsl. PU3NYECKUH CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB IEPHOJA U IPYIIIBI

DJICMCHTA

2.2

Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTombl. DiekTpoHbl. CTpOSHHE SIEKTPOHHBIX 000JI0UYEK
aTOMOB nepBbIX 20 xuMHuyeckux 31eMeHToB [lepuoanueckoii cuctemsl [I.M1. MeHnneneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHMYECKHX 3JIE€MEHTOB IEPBBIX TPEX MEPUOJIOB, Kauus,
KaJbIus (pagpuyca aTOMOB, SIEKTPOOTPUIIATEIIEHOCTH, METAIUIYSCKUX M HEMETALTHIECKIX CBOUCTB)
U UX COEAMHEHUH B COOTBETCTBHM C IIOJIOKEHHEM 3jeMeHToB B Ilepuoauueckoil cucreme u
CTPOCHHEM MX aTOMOB

CtpoeHue BemecTBa

3.1

Xummdeckass cBs3b. KoBanmeHTHas (TMOMSpHAS W HETOIBIPHAS) CBSI3b. IEKTPOOTPHIATEIHHOCTD
XUMHUUYECKUX dJIeMeHTOB. MloHHas cBsi3b. MeTaluinyeckast CBA3b

3.2

Tumst KPUCTAJTLTTUMYCCKUX peIHéTOK (aTOMHafI, HOHHAas, MeTaHHI/I‘{eCKaH), 3aBUCUMOCTb CBOMCTB
BCIICCTBA OT THIIA KpHCTaHHHQECKOﬁ peHléTKI/I ¥ BUJIAa XUMHYECKOM CBS3U

Baxneiime MMPEACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB. Hemerannsl 1 ux coenuHeHus. MeTaibsl U
X COCOAUMHCHUSA

4.1

Kitaccudukanmss ¥ HOMEHKJIATypa HEOPTaHWYECKMX COCIUHEHHN: OKCHAOB (colieo0pasyromiue:
OCHOBHBIE, KUCIIOTHEIE, aM(OTEepHEIE) U HeCOIe00pa3yroue; OCHOBaHUH (IIEI0YN M HEPACTBOPUMBIE
OCHOBAaHUSI); KUCIIOT (KHCIOPOJICOAEpsKaIUe U OECKUCIOPOAHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHEIE);
coliell (CpeTHUX U KHUCITBIX)

4.2

du3nuecKre U XUMHYECKUE CBOWCTBA MPOCTHIX BEIECTB-HEMETAIIIOB: BOJOPO/A, XJIOpa, KACIOPOa,
cepsl, a3o0Ta, hocdopa, yriepoaa, KpeMHHS

4.3

du3zndeckre U XUMHUIECKUE CBOMCTBA MMPOCTBHIX BCIICCTB-MCTAJIJIOB: JINTHUA, HATPHUA, KaJIUA, MAarous U

KaJIbLIMsl, AIFOMUHUS, JKene3a. DJIEKTPOXUMHUUECKUH psijl HAaPsDKEHUM METaJlJIoB

4.4

®usnueckne M XUMHYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHHWH HEMETAIJIOB: XJIOPOBOIOPO.A,
CEPOBOJIOPOJIa, AMMHUAKA

4.5

dusnueckne M XUMHYECKME CBOMcTBa OKcHIoB HemertauioB: cepbl (IV, VI), asora(Il, IV, V),
tdocdopa(lll, V), yrnepoma(ll, IV), xpemunsi(IV). [lomydeHne oKCHIOB HEMETAIIIOB

4.6

Xumuueckue cBoiicTBa okcuos: Metauio |A—IIA rpymm, uunka, meau(Il) u sxenesa(1l, 11). Tlony4yenue
OKCHJIOB METAJIJIOB

4.7

XuMHuYecKre CBOWCTBA OCHOBAaHMI H aM(OTEPHBIX THIPOKCHIOB (Ha TpPHMEpe THIPOKCHIOB
AIOMUHMS, JKelle3a, TUHKa). [lomydyenne ocHOBaHUHA M aM(OTEPHBIX THAPOKCUIOB

4.8

OO0mue XMMHUYECKHE CBONCTBA KHUCIIOT: XJIOPOBOIOPOJHON, CEPOBOJIOPOTHON, CEPHUCTON, CEPHOI,
a30THOH, hochopHOH, KpeMHHEBOH, yroabHOU. OcOObIe XUMHUYECKUE CBOMCTBAa KOHIICHTPUPOBAHHON
CEpHOH M a30THOM KHCIOT. [losydeHne Kucior

4.9

OO6mme XuMHYeCKHe CBOICTBA cpeHuX coie. [Tomyuenue coneit

4.10

HonyquMe, COGI/IpaHI/Ie, pacrno3HaBaHHUC BOAOpPOJa, KHCIOpOoda, aMMHaKa, YIJICKHCJIOrO rasa B

naboparopun
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HonyquI/Ie aMMMaKa, cepHoﬁ 1 a30THOM KHUCJIOT B IPOMBIIIJICHHOCTHU. O6H.II/IC CITOCOOBI MMOJYYCHHUA

MCTaJIJIOB




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
4,12 I'eHeTn4ecKas CBSA3b MEXy KJIaCCAMU HEOPTaHHMYECKUX COCTUHCHUIN
5 XUMHUYECKHE PEaKIiu
Knaccudukanuss XUMHYECKHMX pEaknmuii IO pPa3dHYHBIM IIpU3HAKaM: [0 YHCIYy U COCTaBy
51 YYaCTBYIOIINX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3P (EKTy, M0 M3MEHEHHUIO CTEIICHEH OKHMCIICHHS
XUMHUYIECKUX DJIEMEHTOB
59 TemnoBoli 3(hGEeKT XUMUYECKON PEaKIUU, TEPMOXUMHUYCCKUE YPABHEHUS. DK30- M YHJOTCPMHUCCKHE
' peakunu. TepMOXUMIYECKHE YPaBHEHHUS
53 OKHUCITUTEIHPHOBOCCTAHOBUTENBHEIEC peakiun. OKUCIUTENHN U BOCCTAHOBHUTENH. [Iporiecchl OKUCICHUS
' Y BOCCTAHOBJICHUS. DJIEKTPOHHBIN OaaHC OKHCIUTEIFHOBOCCTAHOBUTELHON PEaKIIuu
5.4 Teopus 3MEKTPOIUTHUECKON AMcconuanuu. KaTHOHBI, aHMOHBI. DIEKTPOIUTHI U HEIIEKTPOIUTHI
' CriibHBIC U CITa0bIe IEKTPOIHUTHL. CTENICHb AUCCOIMALINN
55 Peakiuu woHHOTO OOMEHa. YCJIOBUS TPOTEKAaHWs pEaKIWid HOHHOTO OOMEHa, IMONHBIE U CO-
' Kpani¢HHbIC HOHHBIC YPABHCHHUS PEaKIui
6 XuMUs ¥ OKpy’Karomas cpeia
BeriectBa 1 Matepuansl B MOBCEIHEBHON JKH3HU 4elloBeKa. be3onacHoe HCIob30BaHUE BEILECTB U
6.1 XUMHAYECKUX peakiuuii B jaboparopuu u ObiTy. [lepBas MOMOIIs MPH XUMHYECKHUX OXOTax H
OTPAaBIICHUSX
Xummdeckoe 3arps3sHeHNE OKPYKAIOMIeH cpeabl (KUCIOTHBIE OKIH, 3arps3HEeHIE ITI0YBBL, BO3AyXa U
6.2 BOIOEMOB), CIIOCOOBI ero npeaoTBpaineHus [IpeaensHas qomycrumas konueHTpanus semects ([T1K).
' Ponb XMMUU B PELICHUH 3KOJIOTHYCCKUX MpoOieM. YCuIeHue MapHUKOBOro 3ddekra, paspylicHue
030HOBOTO CJIOSI
IIpumenenue cepsl, azora, ¢ochopa, yriaepoaa, KpeMHUS M HX COCIMHCHHU B OBITY, MEIHIIMHE,
6.3 MPOMBINUICHHOCTA W CEIbCKOM XO03stiicTBe. [IprMeHeHne MeTalioB W CIUIaBOB (CTayb, 4YYTYH,
' JIOPATIOMUHNKA, OpoH3a) B OBITY W TPOMBIIICHHOCTH WX coenuHeHWd. [loHsATHE O KOppo3uH
METaJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI X OT KOPPO3HU
6.4 [IpupoaHbIe HCTOUYHUKH YTIIEBOIOPOOB (YTOJib, IPUPOIHEINA ra3, He)Th), IPOAYKTHI UX MepepaboTKu
(OeH3uH), X POJIb B OBITY M MPOMBIILIEHHOCTH
[epBoHauanbHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHWSIX yriieponma (MeTaH, JTaH,
6.5 STHIICH, AlETUJICH, 3TAHOII, TIMIEPUH, YKCYCHAs KUCIOTa). [IoHATHE O OHONOTIYEeCKH BaYKHBIX BEIIECTBAX:
JKUpax, 6eJ'[KaX, YIJIE€BOJaX — M UX POJIM B )KM3HU YCJIOBCKaA
7 Pacuérer:
7.1 1o popMysiaM XUMUIECKHUX COCTMHCHHH
7.2 Macchl (MaccoBO¥) JIOJM PacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 0 XUMHYECKUM YPaBHECHUSIM

YYEBHO-METOANUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
HNPOLUECCA OBA3SATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1A

YYEHUKA

o Xumus: 8-if kmacc: 0a30BBI ypOBEHb: yueOHUK; 5-¢ u3JaHue, nepepadoraHHoe, 8 Kiacc/
INa6puensa O.C., OctpoymoB W.I'., CrmagkoB C.A. AxmmonepHoe ooOmectBo «M3maarenbcTBo
«IIpocsemenue»
o Xumus: 9-1 kmacc: 0a30BBIM ypOBEeHB: y4deOHUK; S5-¢ W3maHue, rnepepaboranHoe, 9 kiacc/
I'abpuensn O.C., OctpoymoB WM.I'., CrnaakoB C.A. AkumonepHoe oOmectBo «31aTenbeTBo
«I[Ipocsenienne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. MeTtoauueckue peKoOMeHAanu K yueOHuKy (8-9 kmacchr)




HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Conep:xkanue

Anpec

XpaHuwiuiie €AUHOW  KOJUIEKIMH  U(POBBIX
o0pa3oBaTeNbHBIX PECYpCcOB, Tlie MpPEeCTaBICH
HIUPOKUM BBIOOP 3IEKTPOHHBIX OCOOUN

Karanor (lesson.edu.ru)

denepanpHas cucTeMa HHPOPMAIMOHHO-
o0Opa3oBaTeNbHBIX PeCYpCcoB (MHPOPMAIIMOHHBIH
nopTain)

http://wmolow.edu.ru

XpaHuIuIe UHTEPAKTUBHBIX 3JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru

CnpaBOYHHK MO0 XUMUU

https://www.xumuk.ru/

XuMus A BCEX: WUIIOCTPUPOBAHHBIE MATEPHUAIIBI
no oOIel, OpPraHMYeCKOd U HEOPraHUYeCKOM
XUMHUU

http://school-
sector.relarn.ru/nsm

EcTecTBeHHO-Hay4YHBbIE  OKCHEPUMEHTBI:  XUMHUSL.
Komnekmnust Poccuiickoro o0061ieo0pa3oBaTeibHOTO
nopTaia

http://experiment.edu.ru



https://lesson.edu.ru/catalog
http://wmolow.edu.ru/
http://fcior.edu.ru/
https://www.google.com/url?q=https://www.xumuk.ru/&sa=D&source=editors&ust=1731036413329905&usg=AOvVaw2xC0JPbzXzIuyRrzSxwCsu
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