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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHUKM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl COCTaBlI€HAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeibHON NpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npeactaBieHHbIXx B PI'OC OOO, a taxke Ha ocHOBe (enepanbHOM paboyel MporpaMMbl
BOCIIUTAHUSA U C Y4ETOM KOHIEMNIMH MpEnojaBaHus y4eOHOTo mpeamera «XUMHs» B 00pa30BaTEIbHBIX
oprannsanusax Poccuiickont ®enepanun.

[IporpamMMa o XxumMuu Aa€T MpeaCcTaBICHUE O IENAX, O0IIel CTpaTeruu 0Oy4eHus, BOCIUTAHUS U
pa3BUTHs OOYYaAIOUIMXCS CpPEACTBAMHU Y4eOHOrO MpEIMeTa, YCTaHABIMBAET 00S3aTENIbHOE MPEIMETHOE
COZIepKaHne, MPEeNyCMaTPUBAET pACIpPEEIeHUEe €ro Mo KjaccaM M CTPYKTYpHUpPOBAaHUE IO pasjiesiaM U
TEMaM [MpOrpaMMbl MO XHMHUH, ONPEACISIET KOJWYECTBEHHbIE M KAuye€CTBEHHBIE XapaKTEPUCTUKU
COJIEp’)KaHUSA, PEKOMEHAYEMYIO IIOCIIEIOBATEIbHOCTh M3YYEHUS XMMHHU C Y4YETOM MEKIIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommuxcs,
orpeneseT BO3MOXKHOCTH IpeaMeTa Ui pealu3alud TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTEeNbHON MPOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, a TakXke TpeOOBaHWHA K
pesynbrataM OO0y4eHHs XMMHHM Ha YPOBHE IleJied H3ydeHUsl NpeAMeTa U OCHOBHBIX BHUIOB y4eOHO-
MI03HABATENBHOM JESTEIBHOCTH 00yUaIOIMIErocs: 0 OCBOCHUIO y4eOHOTO COJIepIKaHMS.

3HaHME XHWMHHU CIYXHUT OCHOBOH i (OPMUPOBAaHUS MHPOBO33pEHUs] OOydarollerocs, €ro
NpEeJCTAaBICHU O MaTepuaibHOM EAMHCTBE MHpPA, BAXKHYIO pOJIb WUrPalOT (QOpMHUpYEMble XHUMHEH
IPECTAaBICHHS O B3aUMOIPEBPALCHUSIX YHEPTUU U 00 IBOJIOLUH BEIIECTB B IPUPOJE, O MYTAX PELICHUS
r100aabHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, TMHUIICBON H
9KOJIOTHUECKOM 6e30MacHOCTH, MPoOIeM 3APaBOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3alii BO3MOXXHOCTEH [JIsi camMopa3BUTHA U (OPMUPOBAHUS KYIBTYpPbI
JUYHOCTH, €€ o011eH U (yHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 0OYyUJaIOUINXCs, HABBIKOB
UX CaMOCTOSITEJIbHOM y4eOHOU MAesTeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATENIbCKUX YMEHHH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM JKU3HU, TaK U B MPO(HECCUOHANBHOM eI TeIbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAy4dHOTO MBILIUICHMS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/a Ha
€MHCTBO TPHUPOJBI M YEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-
HAYYHOM IPaMOTHOCTU O00YJaIOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
pHUpoJie, K YeIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKoe 00pa3oBaHHe 00ydaroIuXCsl.

JlaHHBIE HaIpaBlieHUs] B OOyUYeHUH XUMHUHU 00ecnednBaroTcs crnennduKoil conepxanus yuyeOHOTro
npeaMeTa, KOTOPBIN SIBISIETCS MeIaroruyecky aJalTHPOBaHHBIM OTpakeHHeM 0a30BOM HayKH XMMHUU Ha
OIpEEIIEHHOM dTane €€ pa3BUTHUS.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHHsS OpPUEHTHPOBAH Ha OCBOEHHUE
OOy4YaloIMMUCS. CHCTEMbl TEPBOHAYAIBHBIX TOHSATHUI XUMHUH, OCHOB HEOPraHMYECKONH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUU.

CrpykTypa conep:kaHus IPOrpaMMBbI [0 XUMHUH c()OPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJAX0Ja K
e€ m3yduenuto. CoaepkaHue CKIAAbIBACTCS M3 CUCTEMBI NOHATHI O XMMHUYECKOM AJIEMEHTE M BELIECTBE U
CHUCTEMBI MOHATUH O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTaHHU30BaHBI MO HMPUHITUITY
MOCJIEJ0BATEILHOTO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEJICTABICHUI Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;



— MpeICTaBIEHUH 00 AJIEKTPOIUTUYECKOM JUCCOIMALIMU BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIUPUUYECKU MOIYYEHHBIX U OCMBICIEHHBIX
($akTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJTHOTO YPOBHSA K IPYTOMY, BBITIONHSSA (PYHKIIMU OOBSCHEHUS U
NPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTUYECKOT'O TNPUMEHEHHS M MOJIy4eHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHHEe MPOrpaMMbl MO XMUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIIOLIECH HayYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM MPHUPOJbI, HEHHOCTHOIO OTHOLUEHHS K
HayYHOMY 3HaHUIO U METOJIaM MO3HAHUs B Hayke. M3yueHne XuMuu NpouCcXoIUT C MPUBJICYCHUEM 3HAHUI
U3 paHee U3y4eHHBIX Y4eOHbIX MpeaMeToB: «Okpyxaromuil mupy, «buonorus. 5—7 knacce» u «Pusuka. 7
KJIace».

[Ipu u3yuyeHUn XUMUU POUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW HAyKH Kak o0yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUUECKON NEATEIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJABTYpHI. 3a/1a4a y4eOHOTO MPEeIMETa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHHIA
— BaxHeHmMX (aKTOB, TMOHATUN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHUH, IOCTYMHBIX 0000IIeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HAYKd, B MPUOOMICHMM K HAyYHBIM METOAAM TO3HAHUS TPHU
W3YYCHUH BEIIECTB U XUMUYCCKUX peakiuid, B GOpMHUPOBAHUH U PA3BUTUU MO3HABATEIIBHBIX YMEHUHN U UX
NPUMEHEHUU B y4eOHO-TI03HABATEIbHON U yueOHO-MCCIIEOBATENLCKON AESITEIbHOCTH, OCBOCHUH TPABUI
0e30macHOro 00paIeHUs C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipu U3yyeHUM XMMUU Ha YPOBHE OCHOBHOT'O 00IEro 0Opa3oBaHUs Ba)XXHOE 3HAYEHHE MPUOOpeNn
TaKHe eNH, KaK:

— (opMupoBaHHE WHTEIUICKTYaJbHO PpA3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY TPUHATUIO PpELICHHH, CHOCOOHON aganTupoBaThcs K OBICTPO
MEHSOIIUMCS YCIIOBUSAM KU3HHU;

—  HampaBJI€HHOCTh OOYy4YeHMs Ha CHUCTEMaTH4YecKoe MpuollieHre oOydarmuxcs K
CaMOCTOSITEJIbHOM TMO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJaM TIO3HAHUA, (POPMUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecnieyeHHe  YCJIOBHUH, CHOCOOCTBYIOUIMX  HPUOOpETEHUI0  OOy4yarolMMHUCS  OMbITa
pa3HOOOpa3HOW  JEeSATENIbHOCTH, IIO3HAHUS W CAaMOMNO3HAHMS, KIIOUEBBIX HABBIKOB  (KIIOYEBBIX
KOMTIETCHIIHI ), IMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JJIs1 PA3IMYHBIX BUIOB ACSITCILHOCTH;

— (opmupoBanue oOmiel (yHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3YS 3HAHUS M OMBIT, MOTYYCHHBIC
IpU W3YyYCHUH XUMUH, TPUMEHSATh UX IMPU PEHICHUH MpoOJIeM B TIOBCEIHEBHON JKU3HH WM TPYIOBOM
e TEIbHOCTH;

— (QopmupoBaHue y OOYYarOIIMXCS TyMAaHUCTUYECKUX OTHOIICHUH, TMOHUMAHUS I[IEHHOCTH
XUMUYECKUX 3HAHUHM JUIsI BBIPAaOOTKHU SKOJOTHUECKH IEJIECO00PA3HOTO MOBEJEHUSI B OBITY M TPYIOBOM
NESTENBHOCTH B LIETISIX COXPAHEHHSI CBOETO 3[I0POBBS M OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCHHMTAaHHUIO Ha
OCHOBE YCBOEHHUSI OOIIEYEIOBEUECKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mHpoduis u
HalpaBJIEeHHOCTH JlaIbHENIIIEero o0y4yeHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX JUIA M3YyYCHHS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctaBisieT 136 vacos: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 gacos (2
gyaca B HEJICJIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyaJbHbIE XMMUYECKHE TOHSTHUS

[Ipeamer xumun. Ponb XMMHM B JKH3HM 4elOBEeKa. XHMMHsI B CHCTEME HayK. lena M BELECTBA.
®u3nueckue CBOWCTBA BEIIECTB. ArperaTHoe COCTOsHME BelecTB. IloHsATHE O MeTojgax MO3HAaHUSA B
xuMun. Yucteie BeniecTBa U cMecu. CiocoObl pa3ieieHust cMece.

ATOMBI M MOJEKYJbl. XUMHUECKUE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX 3J1eMeHTOB. lIpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunueckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MMOCTOSIHCTBA COCTaBa
BewlectB. OTHOcUTEnbHAs aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYy/IspHas Macca. MaccoBas 1071
XUMHUYECKOIO AJIEMEHTA B COEJUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3amMOCBSI3b KOJIWMYECTBA, MAacChl W 4YHUCIA
CTPYKTYPHBIX €IHHHUII BeiecTBa. PacuéTel mo GpopmynamM XUMHUYECKIX COeTUHEHUH.

du3znueckrue U XUMHUUYECKHUE SIBJICHUS. XUMUYECKasl peakius U e MpU3HaKh. 3aKOH COXpaHEHUs
Macchl BemlecTB. Xumuueckue ypaBHeHus. Kiaccudukanms XUMHYECKHX peakuuil (coeluHeHus,
pa3iokKeHus, 3aMeLCHHs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOM MOCYI0H, MpaBMiiaMy paboThl B TaOOpaTOpUH U MpruéMamMu oOpaiieHus
¢ J1abopaTOpHBIM 000PYAOBaHUEM, U3YUEHUE U OMMCAaHUE (PU3NIECKUX CBOMCTB 00pa3I[0B HEOPTraHUIECKHIX
BellecTB, HabOmofeHue ¢u3nyeckux (IUIaBJI€HHE BOCKAa, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIMsl BOJABI) M XUMHUYECKHX (TOpEHHE CBEYH, MPOKAJIMBAHHWE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCJIOTOW) SIBICHWH, HAOJIOJEHHWE W ONHMCAHHE NPU3HAKOB MPOTEKAHUS
XUMHUYECKHX pEaKIuil (pa3joKeHue caxapa, B3aHMOAEHCTBHE CEpHOW KHUCIOTHI C XJIOpUIOM Oapws,
paznoxenue ruapokcuna menu (ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE *kKelie3a C PACTBOPOM COJM MEIU
(I), u3ydeHue crocoOOB pasjeicHHsS CMECel: C TOMOIIbI0 MariHura, (GUIBTPOBAHUE, BbITAPUBAHUE,
TUCTWIUISIIMS, XpomaTorpadus, NpoBEACHHE OYUCTKU IMOBApPEHHON COJIM, HAONIOACHHE U OIHCAaHHe
pe3yAbTaTOB MPOBEJCHUS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/IaHHE MOJeIeH
MOJIEKYI (IIIapOCTEPIKHEBBIX).

BaxHeiilue npeacTaBuTe/ M HEOPraHMYeCKMX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHTt u npocroe BeniectBo. Haxoxnenue
KHCJIOpOJia B IIpUpoJie, PU3NUYECKUEe U XMMHUYECKHE CBOMCTBA (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopona. CrnocoObl MOMy4eHHs KHCIOpoAa B Ja0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
Kucinopoaa B npupojae. O30H — amnoTponHas MoAU(UKALUs KHCIOPOa.

TenmoBoit  3¢gdeKT XUMHYECKOW  peakiud, TEPMOXUMHUYECKUE YpaBHEHHUS, JK30- U
OHIOTEPMUUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arpsA3HEHHUE BO3/yXa, YCWICHHE NapHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CIIOA.

Bopopon — snmemeHT U mpocToe BemiecTBO. Haxoxaenue Bomopoda B mpupoje, pusmueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI oay4YeHus. KucnoTel u conu.

Mounsipablii 00BEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa Boabl. Boga kak pactBopurtens. PacTBopbl. HacklieHHbIE 1 HEHACHIIICHHBIE
pactBopbl. PacTBOpMMOCTH BeliecTB B Bojie. MaccoBasi 10JIs BEIIECTBA B pacTBOpE. XUMHUUYECKHUE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B mpupoie MW B KU3HU ueioBeka. KpyroBopoT Bonbl B NPHUPOJE.
3arpsi3sHeHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.



Knaccudukanuss  Heopranmueckux  coeauHeHuil.  Oxcunapl.  Knaccudukamus — OKCHIOB:
coneoOpa3zyromnue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHBIe) 1 HeconeoOpasyromue. HomeHkIaTypa OKCHIOB.
®uznuecKue 1 XUMHYECKUE CBOMCTBA OKCUIOB. [lonydyeHne okcuios.

OcnoBanus. Kiaccudukanus ocHOBaHUM: IENOYM U HEpacTBOpUMBIE OcHOBaHMs. HomeHkmatypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loiryueHre OCHOBaHUM.

Kucnotsl. Knaccupukanus kucnor. Homenkiatypa kucnot. @uznyeckue 1 XUMUYECKUE CBOWMCTBA
kuciaor. Psag aktuBnoctu metamioB H. H. bekerosa. [lonydenue kucnor.

Comu. Homenkmarypa comneid. @uznueckne 1 XUuMUYeCKHe CBOMCTBa coieid. [lomydenue comen.

I'eneTnueckas cBsI3b MEXKYy KiIaCCaMU HEOPraHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpeJesIeHne COJEpKaHUs KUCIOpoJa B BO3AyXe, IOJlyueHue, coOupaHue,
pacro3HaBaHHME U U3yY€HUE CBOMCTB KHCIIOPO/a, HAOIIOAeHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOHMKHOBEHHS M IPEKpAILLEHUs ropeHus (mokapa), 03HaKOMJIEHHE C 0o0pa3liaMH OKCHJIOB U
OIMCaHNE UX CBOMCTB, MOMy4yeHHE, COOMpPaHUe, paclio3HaBaHUE M U3y4eHUE CBOICTB BOJOpoa (TOpeHue),
B3auMoJieiicTBie Boaoponga ¢ okcugom wMeau (Il) (BO3MOXKHO HCMONB30BaHHME BUACOMATEPHUAIIOB),
HaOJto/leHne 00paslioB BEIECTB KOJUYECTBOM | MOJb, HCCleOBaHHE OCOOEHHOCTEH pacTBOPEHUS
BEILLECTB C Pa3JIMYHON pacCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOM J10yei
pPacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBHME BOJABI C MeTallaMH (HAaTpHEM M KajbIeM) (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEpPHANIOB), HCCJIENIOBaHUE OOPa3LOB HEOPraHWYECKHUX BEIECTB pa3IMYHBIX
KJIaCCOB, HAOJIOJCHNWE M3MEHEHHs] OKPacKW HMHIMKATOPOB B PAacTBOpax KHUCIOT M IIEJIoYel, M3ydeHue
B3auMoeiicTBuss okcuga meau (ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C METaJJITaMU, PEaKluin
HEWUTpalM3aluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeTajla JIPYruM H3
pacTBOpa COJIM, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a/1ay Mo TeMme «BakHelmMe Kiacchl HEOPraHMYECKHX
COEIUHEHUI.

Ilepuoguyecknit 3axkoH u Ilepuoguyeckasi cucreMa xuMH4Yeckux 3uiementos JI. M.
MenpgeneeBa. CtpoeHue aToMoB. XuMu4ieckasi ¢Bsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEaKIHHU

[lepBble TMOMBITKH KJIACCU(PHUKAIMA XUMHUYECKHX 53JeMEHTOB. [lOHATHE O Tpynmax CXOIHBIX
9JIEMEHTOB (ILIeJI0OYHbIE U IIETOYHO3EMEIbHBIE METAILIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE
00pa3yloT aMm(poTepHbIE OKCUIBI H THIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepmonmueckas cucrema xumuueckux sneMmeHTtoB . M. Menneneena.
KopoTtkonepuoanas u jymmaHonepuoanas ¢popmsl Ilepuoauueckoil cucteMbl Xumuyeckux sneMeHToB /1. H.
Menpneneesa. llepuonel m rpynmsl. DU3HYECKH CMBICH HOPSJIKOBOIO HOMEpa, HOMEPOB IEpUOAA U
CPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX saep. M3orombl. OyeKTpoHbl. CTpOEHHE 3IEKTPOHHBIX
ob6osouek atroMoB mepBbrix 20 xumuueckux siemMeHTOB llepuommueckoit cucremsr . M. Menneneesa.
XapaKTepucTUKa XHUMHUYECKOrO 73JeMEHTa 1o ero nosoxeHuto B llepuogmueckoit cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHUS paJnyca aTOMOB XHMHUYECKUX DJEMEHTOB, METANIMYECKHX U
HEMETAJJIMYECKUX CBOMCTB 10 IPyNIaM U IEepHUOIaM.

3nauenue Ilepumoguueckoro 3akoHa M Ileproanueckoil CHCTEMbl XMMHUYECKHX 3JEMEHTOB s
pa3BuUTHUS Hayku U nipakTuku. 1. 1. MeHnneneeB — yu€HbIN U rpaKJaHuH.

Xumnueckasi cBa3b. KoBajneHTHast (MOJIsipHAas M HEMOJSpHAs) CBsI3b. DJIEKTPOOTPHULIATENIEHOCTh
XUMHUYECKHX 3JIEMEHTOB. VloHHasl CBSI3b.

Crenenb oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. I[lpomeccel okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:



u3yueHre oOpa3lOoB BEIIECTB METAUIOB M HEMETaJIOB, B3aWMOJICHCTBHE THAPOKCHIA ITMHKA C
pacTBOpaMu KHUCJIOT M UIEJIOYEH, MPOBEJECHHUE OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKIUil (FOpEHUE, peakluy Pa3IoKEeHHS, COSTUHEHUS).

Mesicnpeomemmnwie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M NMPU M3YYEHUU XUMHHM B 8 KJIAacCE€ OCYILLECTBIISIETCS 4epe3
UCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSITHH, SBIISIIOMIMXCS CUCTEMHBIMU
JUISL OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: Hay4YHbIH (akT, TUIOTE3a, TEOpUs, 3aKOH, aHaJIN3, CUHTES,
KiaccuuKalys, NEePUOAUYHOCTb, HAOINIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHHUE, U3MEpPEHHUE, MOJEIb,
SIBIICHUE.

@dusuka: MaTepusi, aToM, 3JIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI, PaIlOaKTUBHOCTb,
MOJIEKYJa, AJIEKTPUYECKUH 3apsisi, BEIIECTBO, Teslo, OOBEM, arperaTHOe COCTOSIHUE BEIECTBA, ras,
¢u3nyecKre BEeIUMUUHBL, €AMHULIBI U3MEPEHUs, KOCMOC, TUIaHETHh, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOJABI, MOJE3HBIE HCKOMAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMH4ecKkas peakuus

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuueckux sneMeHToB . M. Menneneesa.
CrpoeHne aTtoMoB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOMCTB XMMHMUYECKHMX DJJIEMEHTOB MEPBBIX TPEX
NEPUOJAOB, Kalusl, KaJblUsl WU MX COECJUHEHUH B COOTBETCTBHUM C IIOJIOKEHHUEM JJIEMEHTOB B
[lepuoanueckoit cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMHUYECKOM CBsI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEUIeCTB. XHWMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K Pa3/INYHbIM KJIACCAM HEOPTaHWYECKUX COEAMHEHUM, TEHETUYECKAs CBA3b HEOPTaHUUYECKUX
BELIECTB.

Knaccudpukanus XuUMHUECKUX peakuuid MO pa3IuyHbIM MpH3HaKaM (MO YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QEKTy, M0 HM3MEHEHHUIO CTENEHEeW OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHIO Karajau3aTopa). DK30- U HSHAOTEPMHUYECKUE
peakuuyu, TEpPMOXUMUYECKUE YPABHEHUS.

ITonsarue o ckopoctn xumudeckou peakuuu. [Touarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX
peakuusax. lloHsTue O rOMOreHHBIX M TeTEepOreHHbIX peakuusx. llonstue o kartanuze. [loHsTHE O
XMMHUYECKOM paBHOBeCHM. DakTOpbl, BIUAIOIIME HA CKOPOCTb XHMHUYECKOH pEaKkUMH U IOJIOKEHHE
XUMHYECKOT'0 PaBHOBECHS.

OKHUCHAUTENFHO-BOCCTAHOBUTEIBHBIE  PEAKIUH, AIEKTPOHHBIN 0amaHC ~ OKHMCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlieHUE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
HCIIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTUYECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOIMALMK BELIECTB C PA3IMUYHBIMM BUJAMU XUMHUYECKOH cBs3U. CTENEHb IHUCCOLMALNH.
CunbHbIe U clla0Oble ANEKTPOJIUTHI.

Peakium uoHHOrO oOOMeHa. YCIOBHS MPOTEKaHWS peakiUii HOHHOTO OOMEHa, TOJHbIE H
COKpAalllEHHbIE HOHHbIE YypaBHEHHUs peakiuil. CBOHCTBAa KHUCIOT, OCHOBAaHMH U COJE€Hl B cCBeTe
IpelcTaBiICHU 00 AJeKTpoIuTHYecKo auccouuanuu. KauecTBeHHble peakiuu Ha WOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIGHHE C MOJIEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAJUIOB U
HeMeTauioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHs), MCCIEIOBAHUE 3aBHCHMOCTH
CKOpPOCTM  XMMMYECKOW  peakuud OT  BO3JEHCTBHA  pa3iu4HbIX  (DakTOpoB,  HCCIEIOBaHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MIPOIECCa TUCCOIMALINU KUCIIOT, LIeJIouei U cosei (BO3MOXKHO
UCTIOJIb30BaHUE BHUIECO MaTEpPHAJIOB), MPOBEACHUE OIBITOB, MUTIOCTPHPYIONMX TNPU3HAKK MPOTCKAHUS
peakiuii MOHHOro oOMeHa (0Opa3oBaHME OcCajiKa, BbIJIEIEHUE Tra3a, 00pa30BaHHME BOJbI), OIIBITOB,
WIUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil (ropeHue, peaxiuu
pa3ioKeHUs, COCAMHEHUS), paclO3HABaHHE HEOPTaHWYECKHX BEHIECTB C IOMOINBI0 Ka4eCTBEHHBIX
peaKIMii Ha HOHBI, PELICHHE HKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTannbl U X coeTUHEHUS

OOmast xapakTepUCTHKa TajioreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucneHus. CtpoeHue 1 Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIor€éHOB. XUMHUYECKUE CBOWCTBA Ha
npuMepe xjopa (B3aUMOJCHCTBHE C MeTaylaMd, HEMeTaJlaMHu, Iiesiouamu). XsopoBomaopoa. CossiHas
KHCJIOTa, XUMHUYECKUE CBOWCTBA, IOJy4yeHHUE, NMpUMeHeHue. JleficTBHe XJiopa W XJIOPOBOAOPOAA Ha
OpraHu3M 4eJoBeKa. BakHeimume X10puasl U UX HaX0XKIECHUE B IPUPOJIE.

O6mras xapakrepucTtuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crenieHn okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOJA M CEpbI.
AnnotponHsle MOAU(UKAUN KUCIOPOAA U cepbl. XMMUYECKHE CBOHCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢u3ndeckne u XUMUYecKne cBOMCTBAa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB. CepHas
KUCJIOTa, (U3MyYecKue M XUMHUYECKHMe CBOWCTBa (00IIMe Kak MpeACTaBUTENs Kjacca KHUCIOT U
cnenuduyeckre). XUMHUUECKUE PEaKIMH, JIe)KAIIFe B OCHOBE MPOMBIILICHHOTO CIOCO0a MOTydeHUs
cepHoil kucnotsl. [IpuMeHenue cepHoil kucinoTbl. Coln CEepHOW KHUCIIOTHI, KauyeCTBEHHas peaklus Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COETUHEHUH B MpUpoie. XUMUYECKOE 3arpsi3HEHHE OKpY Karomien
CpeIbl COeIMHEHHMSAMHU CEphl (KHCIOTHBIE MOXKAH, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIOCOOBI €ro
IPEJOTBPALEHHUS.

OOmiast xapakrepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETICHW OKHCIEHHA. A3OT, paclpocTpaHEeHHEe B Tpupoae, (u3nyeckne W XHUMHYECKHE CBONCTBA.
Kpyrosopor a3zora B mnpupoje. AMMHAK, €ro (QHU3MUYECKHe M XUMHUYECKHE CBOMCTBA, IOJIY4YEHUE U
npumeHeHue. Coiau aMMOHUS, WX (U3MUYECKHME U XMMHUYECKHE CBOWCTBa, nmpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHBI aMMOHHUS. A30THas KHCIOTa, €€ IMOoJlydeHHe, (pU3MuecKkue M XMMHUYECKHE CBOWCTBA
(oOmme kak MpeAcTaBUTENS Kiacca KUCIOT M crneuududeckue). Mcrnonp3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KaueCTBE MHUHEpAIBHBIX YyAOOpeHuiH. XHMHUYEeCKOe 3arps3HeHHE OKpPYKAIoLeH cpeisl
COEMHEHUSAMHU a30Ta (KUCJIOTHBIE MAOXKIW, 3arpsi3HEHHE BO3JyXa, MOYBBI M BoxoEMOB). docdop,
anoTponHele Mogudukanuu Qocdopa, ¢pusuueckue u xumuyeckue cBorctBa. Oxcun docdopa (V) u
dochopHas kuciora, GU3NUYECKHE M XUMUYECKHE CBOWCTBA, mosydeHue. McmombszoBanue (ocdaToB B
Ka4eCcTBE MUHEPAJIbHBIX YI0OpEHUH.

OOmias xapakTepucTtuka 31eMeHToB |V A-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC
CTEIIEHH OKHCIEHUS. YTIepo, aJUIOTPOIHbIE MOAU(DHUKAIINH, paCIIPOCTPAaHEHUE B IPUPOAE, PU3NUECKHE U
XUMHYecKHe cBoiicTBa. Ancopouus. Kpyrosoport yrinepoaa B npupoe. OKcHsl yriiepoaa, ux pusnyeckue
U XMMHYECKHE CBOWMCTBA, JCHCTBUE HA JKUBBIC OPraHU3MBI, MOJyYCHHE M MPUMEHEHHE. DKOJIOTHYECKUE
npoOJeMbl, CBs3aHHbIE ¢ oOkcuaom yriaepoga (lV), rumoreza T17100aJbHOTO TOTEIUICHUS KIWMATa,
HNapHUKOBBIN 2P eKT. YronbHas KUCI0Ta U €€ ColH, UX (PU3NUECKUEe U XMMUYECKHE CBOICTBA, MOJTyUeHUE
u mnpuMeHeHne. KauecTBeHHass peaknusi Ha KapOoHaT-MOHBL Vcronmp3oBaHue KapOOHAaTOB B OBITY,
MEIHULMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayabHble MOHATUS 00 OPraHUYECKHUX BEILIECTBAX KaK O COEIMHEHMSX yriepoja (MeTaH,
9TaH, STUJIEH, alleTHJICH, 3TAHOJ, TJIMIEPHH, YKCYCHasi KUCJI0Ta). [IpupoHble HCTOYHHUKH YIIIEBOJIOPOIOB



(yromp, mnpuUpOAHBIM Ta3, HE(PTH), NPOAYKTHI HUX TNepepaboTku (OeH3MH), MX poJdb B OBITY U
IPOMBINUIEHHOCTH. [IoHSATHE O OMOJOTrMYECKH Ba)KHBIX BEILECTBAaX: XHUpaxX, OelKax, YrJIeBoJax — M HX
POJIU B JKU3HHU 4eJIoBeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCIMHEHHH.

Kpemuuii, ero ¢usndyeckue M XMMHUYECKHE CBOWCTBA, MOJydeHHE M npuMeHeHue. CoequHEHUs
KpeMHus B npupoje. O0ue npeacrasiaeHus o6 okcunae kpemuus (1V) u kpemuueBoit kuciaore. CUIHMKaThl,
UX HCIOJIb30BaHUE B ObITY, B NPOMBIIIJICHHOCTH. BakHeilne cTpouTeabHble MaTepualbl: KepamHKa,
CTEKJIO, IIEMEHT, OeTOoH, keye300eToH. I[IpobreMbl 0€30MacHOTO WCMOJIB30BAHUS CTPOUTEITHHBIX
MaTepHuajoB B [IOBCEHEBHOM KU3HMU.

Xumuueckuii Ikcnepumenm:

U3yuyeHHe o00pa3loB HEOPraHMYECKHX BEIIECTB, CBOHCTB COJITHOM KHCIOTBL, MPOBEICHUE
KayeCTBEHHBIX pPEaKUMi Ha XJIOPUA-WOHBI W HAOJIOJCHME TPU3HAKOB UX IPOTEKAHUs, OIBITHI,
oTpakaromue ¢U3NUYECKUe M XMMHUYECKHE CBOWCTBA TaJlOTEHOB M HX COEAMHEHUH (BO3MOXHO
UCTIOJIb30BaHUE BHIEOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3liaMy XJIOPUIOB (TaJOT€HUI0B), 03HAKOMIICHHE
c obOpa3uamu cepbl U €€ COeIMHEHMAMHU (BO3MOYKHO MCIIOJIb30BAaHHE BUIEOMATEpHUasIOB), HAOIIOACHUE
nporecca OOYyrJIMBaHHUS caxapa MOJ JACUCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHUCIOTBHI, H3y4eHHUE
XUMUYECKHX CBOWCTB pa30aBICHHOM CEPHOM KUCIOTHI, TPOBEICHUE KAaYECCTBEHHON peaklMH Ha CyibQar-
WOH ¥ Ha0JII0JIeHNEe IPU3HAKa e€ IPOTeKaH!s, O3HaKOMJIEHUE ¢ (PU3NYECKMMHU CBOWCTBAMH a30Ta, pochopa
U UX COCIMHEHUH (BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPHAJIOB), 00pa3laMu a30THBIX U (oc(OpHBIX
yloOpeHul, MoJlyueHue, CcoOMpaHue, pACIO3HAaBAHME M HW3YYE€HUE CBOWCTB aMMHaka, IpPOBEIECHUE
Ka4eCTBEHHBIX peaklUii Ha HOH aMMOHMA U ¢ochaT-MOH M H3yYeHHE MPHU3HAKOB HX IPOTEKAHMUS,
B3aMMOJICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEAbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIOB), H3y4EHHME MOJEIeH KpUCTAJUIMUECKUX peIIEToK anMmasza, rpadura, ¢ysuiepeHa,
03HAKOMJIEHHE C MPOIIECCOM aJICOPOLIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
IPOTUBOrasza, IOJIyueHUEe, COOMpaHHe, paclio3HAaBaHWE U M3YyYEHUE CBOMCTB YIJIEKHCIIOrO rasa,
IPOBE/ICHUE KAayeCTBEHHBIX peaKkUuMid Ha KapOOHAT M CHUJIMKAT-MOHbI M HU3y4eHHE IPU3HAKOB HX
NPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  TNPOMBIIUIEHHOCTH,  PELIEHUE
HKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHelIre HeMeTaJluIbl U UX COCIUHEHUSI.

Metaibl M MX COeIHHEHHUS

OOmiast xapakTepUCTHKa XMMHUYECKHX 3JI€MEHTOB — METAJUIOB Ha OCHOBAHUU HX IOJIOKCHHS B
[lepuoguueckoit cucteMe xumuueckux snmemeHToB . M. MenneneeBa u ctpoenust atomoB. CTpoeHue
METaJJIOB. MeTajuinyeckas CBsI3b U METANINYECKasi KpUCTAIINYECKAs PEIIETKA. DIEKTPOXUMUUECKUM Pl
HanpsDKeHUH MetauioB. Ou3nueckue M XUMHYECKHE CBOMCTBa MeTayutoB. OOmme crocoObl MOTy4eHUs
MeTauloB. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (cTaib,
YYTyH, JIOPATIOMHHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[[lenounsle Metaymbl: nojoxeHue B Ilepuognyeckoil cucteMe XuMuyeckux siaemeHToB J[. WM.
MeneneeBa, CTpOCHHE UX aTOMOB, HaxoXJAeHue B mpupone. Pusznyeckue U XMMUYECKHUE CBOMCTBa (Ha
npuMepe HaTpus U Kanust). OKCUIbI ¥ TUIPOKCUIBI HATpUs U Kanud. [IpuMeHeHue menouHbIX METauioB U
UX COCIMHECHHM.

[[lenouyHO3€MENBHBIE METAUIBl MarHuil M KajblMi: IosiokeHue B Ilepuoanueckol cucreMme
xuMuyeckux anemeHToB 1. 1. MeHnneneeBa, CTpoeHUE UX aTOMOB, HaxOK/eHUE B pupoe. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus M Kanplus. BaxkHelmue coelnHeHUs Kaiablius (OKCUM, THIPOKCHUJL, COJIH).
JXKécTtkocTh BOABI M CIIOCOOBI €€ YCTpaHEHMS.

Antomunuii: nonoxxenue B Ilepuoauueckoil cucreme xumuueckux aemenTos Jl. M. Menaeneesa,
CTPOEHHUE aToMa, HaXOXKJeHHe B npupoae. Puzndeckre 1 XUMHUUECKUEe CBOMCTBA altOMUHUA. AM(DOTEpHBIE
CBOICTBA OKCHJA U TUAPOKCUAA aTFOMUHUS.



Keneszo: nmonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHtoB JI. M. Menpeneesa,
CTPOCHHME aToMa, HaxXxOoXAeHHEe B mpupoje. Puznueckue M XUMUYECKHE CBOWCTBA Kenesa. OKCHpbL,
ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocra, cBOWCTBa U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHWE C O0pa3llaMH METa/NIOB M CIUIAaBOB, WX (PU3UYCCKUMH CBOWCTBAMH, H3yYCHHE
pe3yabTaTOB KOPPO3HHM METAUIOB (BO3MOXKHO HCIIOJNb30BaHHE BHUAEOMATEPHUAOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJIa KalbIMs W HATpUs C BOJAOW (BO3MOKHO HCIOJIb30BAaHUE BUIECOMATEPHUAIIOB),
HCCTICIOBAaHNE CBOMCTB OKECTKOW BOJBI, TpOIEcca TOPEHHUs JKejle3a B KHUCIOpoae (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), IPU3HAKOB MPOTEKAHMS KAaYEeCTBEHHBIX PEaKlMil HAa MOHBI: MarHus,
KaJIbLIMsl, aJIIOMUHUS, LMHKa, xene3a (I1) u xenesza (I11), meau (1), HabmrogeHne u onrcaHue MPOLIECCOB
OKpAIlIMBaHUs TUIAMEHU HOHAMU HATPUsL, Kallusl U KaiblKs (BO3MOXKHO HCIOIb30BaHUE BHIEOMATEPUAJIOB),
uccienoBaHrue aM(OTEpHBIX CBOWCTB THUAPOKCHIA aTIOMUHUS M THIPOKCHIA IMHKA, pPEIICHUE
AKCTIIEPUMEHTAIIBHBIX 337124 10 TeMe «BaxHeHle MeTaibl 1 UX COSAUHEHUS».

XuMHUSA U OKpPYKaIIAsi cpeaa

BemecTsa u Marepuaiibl B TOBCEITHEBHOM JKU3HU YEJIOBEKA. be30macHoe ucnoap30BaHue BEECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBast moMOIIbs MPpY XMMUYECKUX 0KOTaX U OTPABIICHHSIX.

XUMHUYECKOe 3arpsi3HeHNE OKpYKarollel cpelibl (MpeaenbHas JoMmycTUMas KOHLIEHTPAlHs BEIleCTB,
nanee — [1/1K). Poibp xumMuu B pelieHUH SKOJIOTHIECKUX TPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pasloB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJTMMEPHBIE MATEPHUATIBI).

Meoscnpeomemmoie ceasu

Peanu3anus MexnpeaMETHBIX CBS3€M NpHU M3YYEHHM XMMHHM B 9 Kiacce OCYHIECTBISETCA 4Yepes
UCTIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSITHH, SBISIFOIIMXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: Hay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHaJIN3, CUHTES,
KIaccuuKanus, NEePUOANYHOCTh, HAONIOJIEHUE, JKCIEPUMEHT, MOJCIUPOBAHME, U3MEpPEHHUE, MOJEIb,
SIBIICHUE, ITAPHUKOBBINA YP(HEKT, TEXHOJIOTHS, MATCPHUATIBL.

®duzuka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PaJIMOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYCCKUU 3apsii, MPOBOJHHUKH, TMOJYIPOBOJHUKH, TUIIEKTPUKH, (HOTOIIEMEHT,
BEUIECTBO, Telo, O0OBEM, arperaTtHoe COCTOSHME BEILIECTBa, Tra3, pacTBOP, PacTBOPUMOCTD,
KpUCTAJJIMYECKasi peméTka, CIUIaBbl, (PU3UYECKUE BEIMYWHBL, CAMHUIIBI HM3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocuHTe3, aApIxaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpPAIbHBIC yI0OpeHWUs,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIE BEILIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpanbl, T'OPHbIE MOPOAbI, IOJE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XMMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B
XoZie OOydeHUs: XUMHUM B €IMHCTBE y4eOHOM M BOCHHUTATEIBHOW IESATETbHOCTH B COOTBETCTBHU C
TPaJULIMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMU  LIEHHOCTSIMH,
HPUHATHIMU B OOIIECTBE MIPABUIAMHM M HOPMaMM HOBEJEHHS U CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHHUS,
CaMOPAa3BUTHA U COLTUATTU3AINH 00yYarOIIUXCS.

JInuHOCTHBIE PE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
HO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUH U PaCIIUPEHUE OIbITA JESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHWSI K OTEYECTBEHHOMY KYJbTYpHOMY, HCTOPUYECKOMY W HAYYHOMY
HACJIE/INIO, TIOHMMAHUSI 3HAYEHUS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BIAJIeTh JOCTOBEPHOM HMH(pOpMALMEed O MEpeloBbIX MJOCTHKEHHMSIX M OTKPBITHSAX MHPOBOM U
0TEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE MHpa 1 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

NPEJCTABICHHSA O COLMAJIBHBIX HOPMax M NPaBUIIaX MEXIMYHOCTHBIX OTHOLIEHUH B KOJIIEKTHBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, ydyeOHOMCCIe10BaTEIbCKON, TBOPUECKON
U JpYyrux BUJAX JEATEeIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM JAESITeTbHOCTU IpHU
BBINIOJIHEHUM Y4YEOHBIX, MO3HABATEIbHBIX 3aJay, BBIMOJIHEHMM XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOLIM B TpOIecce 3TOW ydeOHOM
NeSATENbHOCTH, TOTOBHOCTU OILIEHMBATh CBOE TMOBEJEHUE M IOCTYNKH CBOMX TOBAapHUIIEH C MO3ULUU
HPaBCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUNA OCTYIKOB,;

3) HIEeHHOCTH HAYYHOr'0 MO3HAHMS

MHUPOBO33PEHUYECKHE MPEJCTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKlMU, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJIAIOIIME OCHOBY JUIsl TOHMMAHHS CYIIHOCTH Hay4yHOU
KapTHUHBI MHUpa, NPEJICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJIbI, B3aUMOCBSI3AX
YesioBeKa ¢ IPUPOAHOH cpesloif, O poIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJYYCHHE HOBBIX 3HAHHWN MO XUMHUH, HEOOXOIUMbIE
JUIsl  OOBSICHEHHs HaOJIOaeMbIX MPOLECCOB M SIBICHUN, II03HABaTEeJNbHOM, HH(OPMALMOHHOW U
YUTATEJIbCKOM KyJIbTYpbl, B TOM 4YMCJE HaBBIKOB CaMOCTOATEIbHOM pabOThl C y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEICTBAMH MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYyYeHMIO M IO3HAHHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOM W HCCIIEAOBATEILCKOM JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUs B JalbHEHUIIEM;

4) ¢popMupOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10pPOBBIO, YCTaHOBKHU Ha
3/10pOBbIii 00pa3 ’KM3HM, OCO3HAHME IOCJIEICTBUM U HENPUSATHE BPEAHBIX MPUBBIUEK (YHOTpeOseHus
AJIKOT0J1s1, HAPKOTUKOB, KYPEHHUs1), HEOOXOIMMOCTH COOJIIOICHHSI MPaBUJ1 0€30MaCHOCTH MPU OOPALEHUH C
XUMHUYECKHMHU BEIIECTBAMH B OBITY M pealIbHON KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS

MHTEpeC K MPaKTHUECKOMY M3yUeHHIO Mpodeccuil 1 TpyJaa pa3iuyHOIro poja, yBaXKeHue K TpyaLy U
pe3yibTraTaM TPYIAOBOM NEATENbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHHs MPEIMETHBIX 3HAHMH IO
XMMHH, OCO3HAHHbIM BBIOOD HMHIUBUAYAJIBHONM TPAEKTOPUU NPOAOIDKEHHS O00pa3oBaHUs C Y4ETOM



JUYHOCTHBIX HHTEPECOB M CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHOM
po(heCCHOHAEHON JCATCIIEHOCTH W Pa3BUTHS HEOOXOIMUMBIX YMEHHI, TOTOBHOCThH aJalTHPOBATHCS B
npodeccuoHalbHOM cpene;

6) IKOJIOrM4€eCKOro BOCIIUTAHUS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHHE K IPUPOIEC KaK UCTOUYHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMSI, TMOHUMAHUE IEHHOCTU 3JI0POBOTO M 0e30macHOro oopa3za KHU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME I[EHHOCTU
coOoIeHNsT TIpaBUJI OE30MacHOTO TOBEICHUS TpH padOTe C BEIIeCTBAMH, a TaKKe B CHUTYaIlUsX,
YIPOXKAKOUIUX 3I0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHWS, IMOJyYaeMble TpPHU H3YyYCHHH XWUMUU, I PEIICHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHOW CPEeoH, ISl MOBBIIIEHUS YPOBHS 3KOJOTMYECKOW KYIBTYPBHI,
OCO3HAHHUS TII00ATILHOTO XapaKTepa 3KOJOTHYECKUX MPoOIeM U MyTell UX pelIeHus MOCPEICTBOM METOJIOB
XUMHUH, OSKOJOTMYECKOTO  MBIIUICHUS, YMEHHUS PYKOBOJICTBOBAThCS WM B  TIO3HABATEIHHOM,
KOMMYHUKATHUBHOM M COLUAJILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe wMmeTranmpenMETHBIX pPE3yJAbTATOB  BBIACISIIOT 3HAYMMbIe Uil (DOPMHPOBAHUS
MHUPOBO33peHUsI OOILICHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, MPUHIIMUII, TUIIOTe3a, (PakT, cucTema, Mpolecc,
OKCIIEPUMEHT U JPYroe.), KOTOPhIE HCIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHMM M3 9TUX MPEeAMETOB (OPMHUPOBATH MPEICTABICHUE O 1ETOCTHOW HAYIHOU
KapTUHE MHpa, W YyHHUBEpCaJbHble Yy4eOHble JeiicTBUA (IIO3HABaTelbHbIE, KOMMYHHKATHUBHBIE,
perynsiTUBHBIC), KOTOphle oOecmeunBatoT (OPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU e TEIBHOCTH.

Ilo3naBaTe/1bHBIC YHHBEPCATbHBIE YUeOHbIe 1eCTBUS

ba3oBble jiornyeckue 1eiicTBUA:

YMEHHUSI HUCIIOJIb30BaTh NPHUEMBI JOTMYECKOTO MBIIUICHHUS INPU OCBOCHHMM 3HAHUM: PACKPBIBATH
CMBICTT XUMHUYECKHX TMOHATHI (BBIAEIATh MX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATH B3aWMOCBS3b C
JPYTUMU TIOHATUSIMH ), UCTIONIB30BaTh MOHATHS 1JI1 OOBSCHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUH, BHIOUPATh
OCHOBaHUS U KpUTEpUU JUIsI KIACCH(PUKAIUU XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUH,
YCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBS3M MEXAY OOBEKTaMH W3YYCHHUs, CTPOHTH JIOTHUYECKHE
paccyxaenus (MHAYKTUBHbIE, NEAYKTUBHbIE, 10 aHAJIOTUH), 1€]aTh BHIBOJIBI U 3aKIIOUECHHUS;

yMEHHE TMPUMEHSATh B TpOIEcCe TMO3HAHUA TMOHATHS (MPEAMETHBIE M METalpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIONIL3YeMbIe B XHMHHU, TTPEOOPA30BHIBATh IIMPOKO IPUMEHSIEMBIE B
XUMHUH MOJIETIbHBIE TPEACTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ 3JIEMEHTa), XUMUYecKas ¢opmyia u
ypaBHEHHE XMMHYECKON peaknuu — TPU PEIIeHWH Yy4eOHO-TIO3HABATENBHBIX 3a7a4, C Y4ETOM ITHX
MOJICJIBHBIX TIPEACTABICHUN BBISIBISATE M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA H3Y4aeMbIX
O0BEKTOB — XHWMHUYECKHUX BEHIECTB M XHUMHUYECKUX PEaKIUil, BBIBISATH 0OIIUME 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEACTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3yYAEMBbIX MPOIIECCAX U SIBICHUSIX.

Ba3oBble ucciieqoBare/ibCKue AeiCTBUSA:

YMEHHUE MCMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B Kauy€CTBE MHCTPYMEHTA MO3HAHUS, a TaKkKe B
KaueCTBE OCHOBBI [T (POPMHUPOBAHUS TUTIOTE3HI TIO IPOBEPKE MPABMILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

npuoOpeTeHrue OombiTa MO0 I[JIAHUPOBAHUIO, OpraHU3alud U MPOBEACHUIO yYEHHYECKHX
SKCIIEPUMEHTOB, yMEHHE HaONI0aTh 3a XOJOM TMpPOIeCcCa, CaMOCTOSITENFHO IPOTHO3UPOBATH €ro
pe3ynbTat, GOpMyIUPOBaTh OOOOIICHHS M BBIBOBI IO PE3yIbTaTaM IMPOBEJAEHHOTO OIBITA, HCCIICAOBAHNUS,
COCTaBIISATh OTYET O MPOJIeTIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:



yMEHHE BbIOUpaTh, aHATM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIINIO pa3TUYHBIX BUIOB U (HOpM
IPEJICTAaBICHMS, MOJYyYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs JINTEpaTypa XMMHUYECKOTO
coJiep)KaHus, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHEeTa), KPUTUUECKU OLICHUBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(OpMAIIHIO;

YMCHHE TNPUMEHSATh DPA3JIMYHBIC METOJBI W 3alpoChl TPU TOWCKE W O0TOOpe WHGpOpMAHUUA U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [Jisi BBIIOJIHEHUS Y4YEOHBIX U TII03HABATENBHBIX 3a/a4
OTpeAeiEHHOr0  TUMA, MNPUOOpPETeHHe OmbiTa B  OOJACTH  HCIOJNB30BaHUA  WH(MOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHUW, OBJIAJIEHUE KYJIbTYpPOH AaKTUBHOTO WCIIONB30BAHUS Pa3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBHIOMpATh ONTUMAJIbHYIO (OpMY MHpPEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATH PeIIaeMble 33a/1a4l HECIIOKHBIMHU CXeMaMU, JuarpaMMmamu, ApyruMu Gopmamu rpaduxu
1 UX KOMOMHAILIUSIMU;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh B Mpoliecce YIeOHOM U HCCIe0BaTeILCKON AeSITeNFHOCTH
UHQOPMALIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSHHE
OKpYKarolieil IpUpOTHON CPEeIbl.

KomMmyHukaTuBHbBIe YHUBepcaibHbIe YueOHbIe 1elCTBUS:

yYMEHHUsI 3371aBaTh BOIIPOCHI (B X0JI€ AMAIOra U (UJIM) JUCKYCCHH) IO CYIIECTBY OOCYKIAa€MOU TEMBI,
dbopMynupoBaTh CBOM MPEAJIOKEHNUS OTHOCUTEILHO BBITOJIIHEHUS IPEJIOKEHHON 3a1a4H;

YMEHHUSI MPEJCTABIATh MOJYyYEHHBbIE pPE3yJbTaThl MO3HABATEIILHONW [JEATEIbHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3YJbTATOB BBIMOJTHEHUS XUMHUYECKOTO HJKCIEPUMEHTA
(;1abopaTopHOTrO OIBITa, TA0OPATOPHOH pabOTHI 10 MCCIIEIOBAaHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHMsSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOW IO3HABATEIBbHOU U
UCCJIEIOBATENIbCKON JIeATEIbHOCTU MPU PEUICHHH BO3HUKAIOIIMUX MpoOJeM Ha OCHOBE y4éTa 00IIuX
UHTEPECOB W COTJIacOBaHMA TO3WIM (0OCyXaeHus, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMbBI»,
KOOpAMHALIMSI COBMECTHBIX JEHCTBUM, OIpenesieHUEe KPUTEPUEB M0 OLIEHKE KayecTBa BBIMOJIHEHHOMN
paboTHI U IpyTHe).

PerynsiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpeNeisTh ILeNu JEeSATENbHOCTH, IJIaHUpPOBaTh, OCYLIECTBIATD,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JI€ATEIbHOCTh, BHIOMpaTh Hambolee
3¢ (deKTUBHBIE CIIOCOOBI PElICHHs] YU4eOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIATH WU
KOPPEKTUPOBATh MPEIJI0KEHHBIN aJrOpPUTM ACHCTBUU TMPHU BBINOJHEHUHM 3aJaHUN C YYETOM MOJTyYCHUS
HOBBIX 3HAHUI 00 U3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIHIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3ynbTaTa 3asBJICHHOM 1I€NM, YMEHHUE HUCIOJb30BaTh M AHAJIW3UPOBATh KOHTEKCTHI, MpejaJsiaraéMble B
YCJIOBUY 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 005S3aTEIbHOIO COJEP)KaHUS, YCTAHOBIEHHOTO
naHHOU ¢enepanbHON paboueil MporpaMMoil, BBIIEISIOT: OCBOCHHBIE O00y4YaIOIMMUCS HAy4HbBIC 3HAHMUS,
YMEHUS U CIIOCOOBI IEHCTBHM, crieu(rUecKre Ui IPeAMETHOW 00J1acTH «XUMUS», BUJIBI 1€ATEIbHOCTU
[0 MOJIYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPHpPETaluy, NMpeoOpa3oBaHMIO U NPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUsX.

K konmy oOyueHus B 8 kJiacce mpeiMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPakaTh
c(hOpMUPOBAHHOCTH Y OO YJAFOIIMXCS YMEHUM

. pacKpbIBaTb CMBICJ OCHOBHBIX XWMHUYECKUX TMIOHSATHUW: aToOM, MOJIEKYyJa, XUMHUYECKUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJAHAsI), BAJIEHTHOCTD,
OTHOCHUTENIbHAs AaTOMHAas M MOJEKYJIsIpHas macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBas J10Jil XUMUYECKOT0 AJIEMEHTA B COCIIMHEHUH, MOJIAPHBIA 00BEM, OKCHUJ, KUCJIOTa, OCHOBAHUE,
COJIb, AJEKTPOOTPHUIATENLHOCTb, CTENEHb OKUCICHHS, XMMHUYECKas peaklus, KiacCU(pUKaluUs peakluid:



peaKkIMM COEAMHEHUs, pPEaKLUUU pas3JIoKEHUs, pPEeaKlUUu 3aMelIeHMs, peakluu OOMeHa, D3K30- H
IHJIOTEPMHUYECKUE PEaKINH, TEIUIOBON A(PPEKT peakinu, sIAPO aToOMa, HIEKTPOHHBIN CIIOW aToMa, aTOMHAs
opOuTalp, paanyc aToMa, XUMUYecKasi CBA3b, NOJSPHAsl U HEMOJISIpHAsI KOBAJICHTHAs CBA3b, HOHHAS CBS3b,
WOH, KaTUOH, aHUOH, PACTBOP, MacCOBAasl JI0JISI BEIIECTBA (MPOIIEHTHASI KOHIIEHTPAIIUs) B pACTBOPE;

o WUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHSATH 3TH MOHSATHS
IIPY OTIMCAHHUH BEIIECTB M UX MPEBPAICHU;

o UCIIONIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JJII COCTaBJI€HUS (OPMYN BEIIECTB M ypaBHEHUU
XUMHYECKHUX PEaKLUN;

o OTIpe/IeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETIEHb OKUCIICHHUS
3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, IPUHAAICKHOCTD BEIIECTB K OMPEAEIEHHOMY KJIacCy COeAMHEHUN
1o opmMysaM, BUI XUMAYECKON CBsI3M (KOBAJICHTHASI M MOHHAS) B HEOPTAaHMUECKUX COCTMHCHUSX;

o packpbiBath cMmbica Ilepuoanuyeckoro 3akona JI. WM. MenneneeBa: JIeMOHCTPHUPOBATH
NOHUMAaHHE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX DJIEMEHTOB OT WX IIOJIOKEHUS B
[lepronnueckoil cucTeMe, 3aKOHOB COXPAaHEHMs MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUE€HHUs, 3aKOHa ABOTaJpo;

o OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyto (opmy lleproanueckoil cucteMbl XUMHUYECKUX
AJIEMEHTOB: Pa3IMyaTh MOHITHS «IJIaBHas noarpynna (A-rpynmna)» U «mnodounas noarpynna (b-rpymmna)y,
MaJjible U OOJIbIINE MEePUOJbl, COOTHOCUTh 0003HAUYEHHUs, KOTOphle uMeroTest B Tabmune «llepuoguueckas
cuctemMa XxuMu4yeckux snemeHToB [[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjapa, oOLIee 4YHUCIO 3JIEKTPOHOB U pacHpeesieHne UX IO
3IEKTPOHHBIM CJIOSIM);

. KJIacCU(UIUPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHWYeCKHE BEIECTBA, XHMHUYECKHE
peakuuu (1o YKCIy ¥ COCTaBY YYaCTBYIOLIUX B PEAKI[MH BEILIECTB, M0 TEIIOBOMY 3P (DEKTY);

o XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KIJIACCOB,
NOJTBEPXKJas OMNHMCAHHE MPUMEPaMU MOJIEKYJSIPHBIX YpPaBHEHHUH COOTBETCTBYIOIIUX XMMHYECKUX
peaxkuuii;

o IPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

o BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO JIOJIIO
XMUMHUYECKOT0 3JIEMEHTa Mo (hopMyine COeAMHEHUs,, MaCCOBYIO JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOAMTH
pacuéThl 0 YpaBHEHUIO XUMHUYECKOHN PEaKIIHH;

o NPUMEHATh OCHOBHBIE OINEPAlMUA MBICIUTENBHON [EATeIbHOCTH — aHaldu3 M CHHTE3,
CpaBHEeHHE, O0O0O0IIeHHE, CHCTEMaTU3alUlo, KiIacCU(UKAIMIO, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3€l — NN HW3y4eHUS CBOWCTB BEIIECTB U XMMHUYECKHUX PEAKIUN, €CTeCTBEHHO-HAYYHBIE METOMbI
NIO3HAHUS — HAOJI0/IeHNE, U3MEPEHNE, MOJICITMPOBAHUE, SKCIICPUMEHT (peabHbIA U MBICIICHHBIH);

o CJIeIoBaTh MPaBHJIaM IOJIb30BAHUS XUMUYECKOM MOCY10i1 U 1a00paTOpHBIM 000pYAOBaHUEM,
a TaKkKe MpaBujaaM OOpamieHHs C BEIIECTBAMHU B COOTBETCTBUH C HMHCTPYKLUHUSMHU I10 BBINOJHEHUIO
71a00pATOPHBIX XMMHYECKUX OIMBITOB IO MOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA U
KHCJIOPO/1a), IPUTOTOBJICHUIO PAaCTBOPOB C OIpPEAEIEHHOW MacCOBOHM J0iel pacTBOPEHHOIO BEIECTBA,
IUTAHUPOBATh U MMPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110 PaclIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIOT
C TIOMOIIBIO HHANKATOPOB (JTakMyC, peHoIPTaIenH, METUIIOPAHK U APYTHE).

K koHiy oOyueHust B 9 kJiacce npeiMeTHBIE pe3yabTaTbl Ha 6a30BOM YpOBHE JOJDKHBI OTpPaXkaTh
c(hOpMHUPOBAHHOCTH Y O0yUaIOIIUXCSI YMEHHI:

o pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKMX TIOHATUN: XWUMUYECKUU DJIEMEHT, aToM,
MOJIEKYJa, HWOH, KAaTHOH, aHUOH, TIIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJIEHTHOCTD,



JEKTPOOTPULATENBHOCTD, CTENEHb OKHCIEHUS, XMMHMUYECKas peaklus, XMMHUYECKas CBA3b, TEIUIOBOU
3P EKT peakiuu, MOJIb, MOJIIPHBIN 00BEM, PacTBOp, DIEKTPOIUTHI, HEANEKTPOIHUTHI, JIEKTPOIUTHIECKAS
JTUCCOLIMALMS, pPEeaKIM HOHHOrO OOMEHa, KaTaau3aTop, XHMHUYECKOe paBHOBECcHE, OOpaTUMble U
HEOOpaTUMbIE PEAaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH, OKUCIUTEIb, BOCCTAHOBHUTEINb,
OKHUCJICHHE U BOCCTAHOBJICHME, aJUIOTPOINUs, aM(OTEPHOCTb, XMMHUYECKas CBsI3b (KOBaJIEHTHAsl, MOHHa,
MeTaJlJIn4eckas), KpUCTaJJIM4ecKas pemérka, KOppO3Hs METajuIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOM
peaxkuuu, npenesnbHo nomnyctuMas konueHtpanus [I/IK Bemectsa;

o WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U MPUMEHATH 3TH MOHATHUSA
IIPYU ONIMCAHMU BELIECTB U UX MPEBPAIICHUN;

o UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHUI
XUMHYECKHUX PEaKIUN;

o ONpENENATh BaJCHTHOCTh M CTENEHb OKHUCICHHS XMMHYECKHUX 3JIEMEHTOB B COCAMHEHUSIX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMpEACNEHHOMY KJIACCy COEAMHEHMH 1o (opmynam,
BUJ] XUMHUYECKOM CBsI3U (KOBaJICHTHAs, HOHHAs, METAIJINYECKasi) B HEOPTaHUYECKUX COCIUHEHUSX, 3apsl
MOHA M0 XUMHYEeCKOH (popMyrie, XapakTep cCpe/bl B BOAHBIX PACTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THIT
KPUCTAJUIMYECKOM pEIIETKH KOHKPETHOIO BEILIECTBA;

o packpbiBath cmbich [lepuoanueckoro 3akona JI. M. MenzaeneeBa U 1€MOHCTPUPOBATH €T0
NIOHMMAaHME: ONKCHIBATh U XapaKTepu3oBaTh TaOamuHyo Gopmy [leproanyeckoil CHCTEMBI XMMHYECKHX
3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas moArpymmna (A-rpymnmna)y» u «mobdounas noarpymnma (b-rpymnma)y,
MaJible ¥ OOJIbIINE MEPUO/Ibl, COOTHOCUTh 0003HAUYEHHUs, KOTOPBIE UMEIOTCS B TIEPUOJUUECKOM Tabauue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3aps] sijapa, odiiee
YHCIIO 3JIEKTPOHOB M pacHpe/eIieHHe UX MO ANEKTPOHHBIM CII0SIM), OOBICHITH O0IIME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMICTB 3JIEMEHTOB U UX COEAMHEHMUH B Ipe/esiaX MaJblX IEPHUOAOB U IJIABHBIX MOATPYII C
YYETOM CTPOEHHS UX aTOMOB;

o KJacCU(DUIUPOBATh XMMHUYECKHE JJIEMEHTHI, HEOpPraHMYeCKHEe BEIECTBA, XHMHUYECKHE
peakuuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTENeHEH OKUCICHHSI XUMUYECKUX JIIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) 00MIME U CTIEM(PUICCKUE XUMHUECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, NOJATBEpPXKAas OMNHUCAHME IPUMEpPaAaMU MOJIEKYISIPHBIX M HOHHBIX ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

o COCTaBJIATh YPABHEHMS AJIEKTPOJUTUYECKOM IUCCOIMALMU KHCIOT, IIeJI0o4e M COoJeH,
MIOJIHBIE U COKpPAIEHHBIE YPAaBHEHUS! PEAKIMIl MOHHOTO OOMEHA, YpaBHEHUS PEaKIUil, MOATBEPKAAIOIINX
CYILIECTBOBAHUE T€HETUUECKOM CBSI3M MEKY BEILIECTBAMU PA3IUYHBIX KIIACCOB;

o packppIBaTh  CYIIHOCTb  OKHCIJIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEAaKUUH  MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

o IPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXXHOCTH
MPOTEKAHUsI XUMUYECKUX NIPEBPAILECHUI B PAa3JIMYHBIX YCIOBHUSIX;

o BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAaccChl BELIECTB, MaCCOBYIO JIOJIO
XUMHUYECKOI'0 3JeMeHTa M0 (GopMysie COECIMHEHUs, MAaCCOBYIO JOJI0 BELIECTBA B PAacTBOPE, NMPOBOJIUTH
pacy€Thl 110 YPAaBHEHUIO XUMUUYECKOU pEaKIuy;

o coOroaaTh MpaBuiia MOJb30BaHUS XMMHUYECKOM MOCYA0N U J1abopaTOpHBIM 000PYAOBaHUEM,
a TakXke MpaBwia oOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHUSAMH IO BBIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U
YTJIEKUCIIOTO rasa);



J NPOBOJUTH PEAKIUH, TIOATBEPKAAIOIINE KadeCTBEHHBI COCTaB pPAa3JIMYHBIX BEUIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOAUI-, KapOoHaT-, ¢ocdar-, CUIUKAT-, CyIbdart-,
TUAPOKCUA-UOHBI, KAaTHOHBl AMMOHHS M HWOHBI W3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHWYECKHUX BEIECTB;

o NPUMEHATh OCHOBHBIE OIEpPAllid MBICIUTENBHON [eATeIbHOCTH — aHaliu3 M CHHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMAaTH3AIIMIO, BBISIBJICHUE MPUYNHHO-CIICCTBEHHBIX CBA3CH — /Ui U3y4eHHUS
CBOICTB BEIIECTB W XMMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAy4YHbIE METOJIbl MO3HAaHUA — HaOIOJCHUE,
U3MEpPEHNUE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (PEAJIbHBIM U MBICIIEHHBIN).



TEMATUYECKOE INTAHUPOBAHUE

8 KUIACC

KosanuecTBo yacoB

Ne HanmenoBanue pa3ienoB 1 DJIeKTpOHHBIe (LM (ppOBHIE)
KonTtpoabHsbie IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChI
padoTbI padoTbI
Pasnea 1. IlepponavyajibHble XUMHUYECKHE MIOHATHS
XuMmusi — BaxxHas 00J1acTh

11 €CTECTBO3HAHMS U 5 0 9 Bbu6moreka [JOK

' MPAKTUYECKOM 1€ TETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BelectBa u xumMuieckue 15 1 0 bubmuorexa [JOK

' peaxnuu https://m.edso0.ru/7f41837¢

Hroro no pazueny 20

Pa3gen 2. Baikneiiniue npeacTaBuTe/ I HEOPraHNYeCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 0 0 bu6mmoreka [IOK

' 00 okcuIax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstre o kucmorax 8 0 1 bub6mmoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lousitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [IOK

' HEOPraHMYECKUX COEIUHEHUIM https://m.edso0.ru/7f41837c

Hroro no pasneny 30

Paznen 3. Ilepuoguuecknii 3axon u [lepuoanveckasi cucrema xummnuecknx 3jaemenToB /. U. Menneneena.

c¢Bsi3b. OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHbIE pP€aKknuu

Crtpoenne aToMmoB. XUMHUYeCKasi



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

[leproguueckuii 3aK0H 1

31 Ilepnonnueckas cucrtema 7 bu6nuorexa [IOK
XUMHYECKHX 37eMeHTOB /I. M. https://m.edso0.ru/7f41837c
Menpeneesa. CtpoeHne aToMa
XuMHUECKasi CBS3b. BuGorexa LIOK

32 ORiCHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU

Hroro mo paszery 15 ]F?;I[?SJ:I/I;I;T:;;E zﬁf41837c
PesepBHoe Bpems 3 bubmmorexa LOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
u¢posbie
Nen/m | HaummeHoBaHMe pa3/ie/ioB M TeM NPOrPaMMbI Konrposbubie | IlpakTuyeckue (uhp )
Bcero o0pa3oBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Pasnea 1. BemecTBo 1 XuMHYecKHe peaKIuu
11 [loBTopenue u yriryOjaeHne 3HaHUH OCHOBHBIX 5 1 0 bu6nmorexa [IOK
' paszienos Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
1.2 O i 4 0 0
CHOBHBIE 32aKOHOMEPHOCTH XMMHUYECKHUX PEaKIIHii httos://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITNS. XUMUYECKHE 3 1 1 bu6mmoreka [IOK
' peakiy B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Paszpnen 2. Hemera/uibl M HX COCIMHEHUS
51 OO6m1as XxapaKTepUCTUKA XUMHUECKUX SJIEMEHTOB 4 0 1 bu6mmoreka [IOK
' VIIA-rpymnmst. ['anorens: https://m.edsoo.ru/7f41a636
OO11as XapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB bu6nmuoreka [IOK
2.2 . 6 0 0
VIA-rpynnel. Cepa u e€ coequHeHUs https://m.edsoo.ru/7f41a636
53 OO611as xapaKTepUCTHKa XUMUYECKUX 311€MEHTOB V A- 7 0 1 bu6nuorexa [IOK
' rpymnmsl. A30T, pochop U UX CoOeTMHEHHS https://m.edsoo.ru/7f41a636
24 OO1m1ast XapaKTepUCTHKa XUMHUYECKUX AJIEMEHTOB 8 1 5 bu6muoreka [IOK
' IVA-Tpynnel. Yriepoa v KpeMHUH U UX COSTUHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazneny 25
Pasnen 3. MeTa/liibl M HX COeIMHEHUS
3.1 OO01111e cBOMCTBA METAIIJIOB 4 0 0 bubnunorexa LIOK



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

https://m.edsoo.ru/7f41a636
but6mmoreka [IOK

3.2 Bakueiiiie MeTaUIbl U UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus v okpyskamomas cpeaa

4.1 B 1 YeJIOBEKa 3 bubmmorexa LOK
' CIUECTRA H MATCPHAIM B A He https://m.eds00.ru/7f41a636
Utoro mo pazneny 3
P 3 but6mmoreka [IOK

C3CPBROC BPEMA https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonrTpoabnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcbl
1 [Ipenmet xumuu. Pons XumMuu B )KM3HU 4elioBeka. Tema u 1 0 0 but6mmoreka [IOK
BEILIECTBA https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 [TonsiTHE O METOIAX TTO3HAHUS B XUMHUH 1 0 0 httos://m.edsoo.ru/ff0d227e
[paktuyeckas pabora Ne 1 «IIpaBuna paboTsl B
3 naboparopun U IpUEMBI 0OpaIeHHs ¢ Ta00PaTOPHBIM 1 0 1 bubmorexa OK
patop P patl patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHHUEM»
. bubnuorexa [JOK
4 q . 1
UCThIC BemecTBa  cMecu. CriocoObl pa3iesieHus cMecel 0 0 httos://m.edsoo.ru/Ff0d26ca
5 [Ipaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1 0 1 bu6nuorexa [IOK
IIPUMEPE OYUCTKHU MIOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
but6mmoreka [JOK
0 AATOMEI I MOTTEKYE! 1 0 0 https://m edso0.ru/ff0d2a6e
XUMHUECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX bu6mmoreka [IOK
7 1 0 0
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 IT 1 0 0
POCTBIC 1 CHAONTIHIE BEIECTRA https://m.edsoo.ru/ff0d2a6c
bu6anoreka LIOK
A - 1
o TOMHOTMOJCKYIVIPHOE YHCHHC 0 0 https://m.eds00.ru/ff0d2d50
10 3aKOH NOCTOSIHCTBA COCTABa BEIIECTB. XUMUYECKas 1 0 0 bubnuotexa [JOK

q)OpMy.]'Ia. BaneHnTHOCTb, aTOMOB XMMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHasi Macca. OTHOCUTEIbHAS bubmmoreka [IOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 107151 XMMHUYECKOT0 3JIEMEHTA B COEJUHEHUN bubamorexa TIOK
https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Monb. Monsipaast macca Eg{i?;f}fg;gﬁﬁf 045230

14 du3znuecKue U XUMUUECKHUE SIBIICHUSA. XUMUYECKash peaKIus Bubamorexa [IOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycia0BUs NPOTEKAHUS XUMUUECKUX PEAKLUI bubamorexa LOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpPaHEHHS MacChl BEIIECTB. XUMUYECKUE YPABHEHHUS bubamorexa [IOK
https://m.edsoo.ru/ff0d3b88

17 Brrunciienust KOJIM4E€CTBA, MACChI BEMIECTBA 110 YPABHEHUSM bu6mmoreka [IOK
XUMHYECKHUX PEaKLUi https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMHUECKUX peakuuii (COeJuHEeHHUSI, bubmmoreka LIOK
pa3JIoXKEHUsI, 3aMEIIIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHBbIH-IHIIIKIOIeUCT. O000meHne bu6muoreka [IOK
U CUCTeMaTHu3aIus 3HAaHUH https://m.edsoo.ru/ff0d40c4

20 Kontponbhas paborta Nel mo teme «BemiectBa u XuMHUECKHE bubnuorexa [JOK
peakuum» https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopong — bu6mmoreka [IOK
AJIEMEHT U MPOCTOE BeliecTBo. O30H https://m.edsoo.ru/ff0d448e

99 Ou3nyecKue 1 XUMHUUECKHE CBOMCTBA KUCIOpOAa (peaKiuu bu6muoreka [IOK
okucaeHus, ropenue). [louarue 06 okcuaax https://m.edsoo.ru/ff0d4614

93 Crioco0sI MoTy4YeHus: KUCIOpo/ia B JabopaTopuu 1 bu6mmoreka [IOK
IIPOMBINUICHHOCTHU. [IpuMenenue kuciopoaa https://m.edsoo.ru/ff0d497a

24 TennoBoit 3¢ ekt XuMHUIecKoi peakiiu, HOHATHE O bubmmorexa [LIOK

TEPMOXUMHNYECKOM YpaBHCHHH, 5K30- U SOHAOTCPMHUYCCKUX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790

pE€akuusax

o5 TormmmBo (HedTh, Yyroiab U METaH). 3arps3HeHUE BO3/1yXa, bubnuorexa [IOK
CHOCOOBI €ro MpeI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 o teme «Ilonyuenue u bu6muoreka [IOK
coOupaHHe KHCIOpO/ia, U3YUYEHUE €er0 CBOUCTB)» https://m.edsoo.ru/ff0d4ae2

97 Bomopon — snement u mpoctoe BemecTBo. Haxoxnenue B bu6mmoreka [IOK
pupoJie https://m.edsoo.ru/ff0d4ddoO

28 Pu3nYECKUE U XUMHUYECKHE CBOMCTBA BOJIOPOA. bubnuotexa [JOK
[Ipumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [IOK
29 Homsite o KienoTax i coMX https://m.edsoc{)_.[ ru/ff0d50d2

bubnmnoreka [JOK
30 Crioco6bI mostyueHust BOAOPOAa B 1a0opaTopuu https://m.e dSO(])_.[I’u /#10d4ddo

31 [TpakTuueckas pabota Ne 4 o reme «llonydyenue u bubnmoreka [JOK
cobupaHue BOJIOPOa, H3yUYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MounsipHbiii 00BEM Ta30B. 3aK0OH ABOTaIPO ﬁ;ﬁﬁ?}fgggﬁ}; 0d5426

33 Beruucnenus o0bEMa, KOJIMYECTBa BEIIECTBA Ta3a M0 €Tro bubmmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0

34 Beruncnenust 00EMOB ra30B 10 YPaBHEHUIO PEAKIIUU HA bu6mmoreka [IOK
OCHOBE 3aKOHA O0ObEMHBIX OTHOIICHUH ra3oB https://m.edso0.ru/ff0d5708

35 Ou3nyecKue 1 XUMUUECKHE CBONCTBA BOJIBI bubamorexa [IOK
https://m.edsoo.ru/ff0d587a

. bu6muoreka [IOK
36 CocraB ocHoBanwuil. [ToHsiTHE 00 MHIUKATOPAX httos://m.e dsogru 045962

37 Bona kak pactBopurens. HachlllieHHBIE 1 HEHACBILLIEHHBIE bu6mmorexa [IOK
pacTBOpBL. MaccoBas 10JIs BEIECTBA B pacTBOpE https://m.edsoo.ru/ff0d5b40

38 [Tpaktrueckas padota Ne 5 o teme «lIpuroroBieHue bubnuoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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pPacTBOPOB € OMPEEIEHHON MacCOBOM 10l pacTBOPEHHOTO
BELIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTtponsnas padora Ne2 mo reme «Kucnopoa. Bonopon. bu6nuorexa [IOK
Bonay https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccuukaiys, HOMEHKIATypa bubamorexa [IOK
AT ’ R M https://m.edsoo.ru/ff0d664e
a1 [Tonmyyenue u XMUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bu6nuorexa [IOK
U aM(OTEepHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KIaccuUKaIus, HOMCHKIaTypa bubmmorexa [IOK
) ’ T, yp https://m.edsoo.ru/ff0d67ca
43 Tlonmyuenue u XuMHu4IecKue CBOMCTBA OCHOBAHUHU bubnmorexa HOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaiys, HOMEHKIATypa bubmorexa LOK
’ ’ R yp https://m.edsoo.ru/ffOdfee2
45 [Nonyuenne U XUMHUYECKUE CBOMCTBA KUCIOT bubmmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI MOTyYeHHUS, bu6muoreka [IOK
XHMMHUYECKHUE CBOIICTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX
47 3a1a4 1o TeMe «OCHOBHBIE KIaCChl HEOPTraHUYECKUX bubmmorexa [OK
! o P https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'eneTnueckast CBA3b MEXKY KJIaCCaMU HEOPTraHUYECKUX bu6mmoreka [HOK
COEIUHEHNN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06001IeHNEe U cCUCTEMATHA3ALHAS 3HAHUHA
m 1 https://m.edsoo.ru/00ad9cb?2
50 KonTtponsnas padota Ne3 o reme "OCHOBHBIE KITaCCHI bu6nuorexa [IOK
HEOPraHUYeCKUX coeaAuHEeHUN" https://m.edsoo.ru/00ad9ela
51 IlepBbIe MOMBITKH KJIACCU(PUKAIIMN XUMHUCCKUX JIEMEHTOB. but6mmoreka [IOK
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Ilonsarue o Irpynmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

59 [Iepnonnueckuit 3akoH u [lepnoanueckas cucrema bubnuorexa [IOK
xumuueckux anemenToB [. . Menjeneena https://m.edsoo.ru/00ada52c
53 Ilepuonsl, TpyHIIIbIL, TOATPYIIIE buGnnorexa [JOK
PHOZRL TPY - OATPYT https://m.edsoo.ru/00ada52c
but6mmoreka [IOK
54 C .C . N
TpoeHue aToMoB. CocTaB aTOMHBIX sijiep. M30Tormbl httos://m.edsoo.ru/00ada342
55 CtpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bu6mmoreka [IOK
Ilepuonuueckoit cucremsl /. 1. Menneneesa https://m.edsoo.ru/00ada6bc
56 XapaKTepUCTUKA XUMHUYECKOTO AJIEMEHTA 10 €T0 MOJIOKEHHUIO bubnunorexa LIOK
B [lepnonnueckoii cucreme J1. 1. MenneneeBa https://m.edsoo.ru/00ada824
3nauenue [lepuonnyeckoro 3akoHa JjIsl pa3BUTUS HAYKU H
57 npakTtuku. J{. 1. MenneneeB — y4€Hbli, nearor u bubmmorexa LIOK
p e g i - TeA https://m.edsoo.ru/00ada96e
rpaKIaHuH
58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMHUUECKUX JIEMEHTOB/ bu6mmorexa [LIOK
Bcepoccuiickas mpoBepouHas padbota https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 41
OHHA XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTtHas nonsipHas XUMHYECKas CBSI3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsapHast XUMHUYECKAs CBI3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKUCINTETFHO-BOCCTAHOBUTEIIBHBIE PEAKIINT bubnmorexa HOK
peaxtt https://m.edsoo.ru/00adb076
b K
64 OKUCIUTEIN U BOCCTAHOBUTEIHN nosmotexa O

https://m.edsoo.ru/00adb076
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65 Kontponbhas pabota Ne4 o teme «CtpoeHue atoma. 1 bubnmoreka [JOK
XuMudeckas CBsI3b» https://m.edsoo.ru/00adb486
. . bubmmoreka [IOK
66 PesepBHrlit ypok. O000IIeHE U CUCTEMATHU3AIHS 3HAHHMA 1 httos://m.edsoo.ru/00adb33c
. . bubnuoreka [JOK
67 PesepBHblii ypok. O6001IeHNE U CUCTEMATU3aLIUs 3HAHUIA 1 https://m.edsoo.ru/00ad9cb?2
. . bubnuorexa [JOK
68 Peseprublit ypok. O000IIEeHNE M CUCTeMAaTH3AIHs 3HAHUI 1 httos://m.edsoo.ru/fOd61cH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
ungposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue p
Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
1 [lepunonnueckwuii 3akoH. [lepronnueckas cucrema 1 0 0 bu6nuorexa LIOK
xuMu4eckux ayemenToB 1. . Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMHUYECKUX 1 0 0 bub6mmoreka [IOK
JJIEMEHTOB IEPBBIX TPEX NEPUOIOB https://m.edso00.ru/00adb6b6
Knaccudukanus 1 HoMEHKIIaTypa HEOPraHUYeCKUX bubnmoreka [JOK
3 1 0 0
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKON CBSI3U U TUIIBI KPUCTAIUIMYECKUX 1 0 0 bubmuotexa [IOK
peImEToK https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o reme «I[loBTopenue u 1 1 0
yriTyOJieHHe 3HaHUH OCHOBHBIX Pa3/IelioB Kypca 8 Kiaccay
Knaccudukanus XuMU4ecKnuX peakiui o pa3aTuuyHbIM bubnnoreka [IOK
6 1 0 0
IIpU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsTue o ckopoctn xumuueckoil peakuuu. [lonstue o 1 0 0 bubnmoreka [JOK
TOMOTEHHBIX U F€TEPOr€HHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[TonsaTHe 0 xumMuueckoM paBHOBeCHH. DAKTOPBI, BIUSAIOIINE
8 Ha CKOPOCTb XUMHUYECKOIN PEAKIIUU U ITOJIOKEHUE 1 0 0 bubmorexa [IOK
P P https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
bu6mmoreka [IOK
9 OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 0 0
peardt https://m.edsoo.ru/00adcade
10 Teopus anekrpoauTueckoi aucconuanuy. CuiabHbIE U 1 0 0 bub6nmoreka [IOK
cy1a0ble 3JEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HNonubie ypaBHEHHUS peaKIuit 1 0 0 bubmuorexa [IOK
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https://m.edsoo.ru/00add448

12 XHWMUYSCKUE CBOMCTBA KUCIOT M OCHOBAaHHUM B CBETE bubmuorexa [IOK
MPEJICTABICHUHN 00 ICKTPOITUTUYCCKON TUCCOIUALIAN https://m.edsoo.ru/00add5d8

13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUHN 00 bubmuotexa [IOK
AJIEKTPOJIUTUYECKOMN AUCCOIUAIINHI https://m.edsoo.ru/00add8b2

14 [TonsaTue o rumponuse conen bubmmorexa [OK
https://m.edsoo.ru/00add9d4
15 O06o0061IeHre U crucTeMaTu3alus 3HaHu| Et?iHE;T:;iggfé 0addd12

16 [TpaxTuueckas padora Ne 1. «Pemenue bubnmoreka [JOK
JKCIIEPUMEHTAIIBHBIX 3a]1aW» https://m.edsoo.ru/00addbfa

17 KonTponbHas padora Ne2 no teme «J1eKTpOIUTHYECKAs bu6numorexa LIOK
qucconuanus. XuMHYECKHUE PEAKLUMU B pacTBOPAX)» https://m.edsoo.ru/00addecO

18 OOm1ast XxapakTepUCTHKA raJloreHoB. XMMHUYECKHE CBOMCTBA bubnnoreka [IOK
Ha MpUMepe XJjiopa https://m.edsoo.ru/00addfe2

19 Xnoposogopona. ConsiHast KHCIIOTa, XUMHUYECKHE CBOICTBA, bubnumorexa LIOK
MOJy4YEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104

20 [TpaxTrueckas pabora Ne 2 o teme «llonydyenue consHoi bubnmoreka [JOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348

21 Beruncnenus no ypaBHeHUsIM XUMHYECKUX PEAKIMM, €ClIn bub6nmorexa LIOK
OJIMH M3 PEarcHTOB J]aH B H30BITKE https://m.edso0o.ru/00ade488
22 Obmas xapakrepuctuka 31eMeHToB VIA-rpymimsl Eg{iﬁﬁf;i?g}é 0ade6aa

23 AmorpornHble MoauduKauu cepbl. HaxoxaeHnue cepsl u eé bubnmnoreka [JOK
COEMHEHUH B MPUPOJIE. XMMHUECKHUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a

24 CepoBogopoi, cTpoeHue, GU3NYECKUE U XUMUIECKUE bubmuotexa [IOK
CBOICTBa https://m.edso00.ru/00ade802

25 Oxcuppl cepbl. CepHast KUCIOTa, (PU3HUECKHE U XUMUYECKUE bubnnoreka [IOK
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CBOﬁCTBa, IIPUMEHECHUC

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

XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MIPOMBIIUIEHHOTO CI0C00a MOJy4eHUs CEPHOM KUCIIOTHI.

bu6nmmoreka [IOK

26
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOILEH CpeIbl https://m.edsoo.ru/00adec8a
COETMHEHUSIMH CEPBI
27 Brraucnenme MacCoBOM TOIH BEIXOA IIPOIYKTa PEaKIIHH bubmmorexa [OK
poayita p https://m.edsoo.ru/00adec8a
OOm1ast xapakTepUCTHKA 371eMEeHTOB V A-rpymnbl. A30T,
28 aCIpOCTpaHEHHUE B MPUPOE, PU3NUECKHE U XUMHUECKHE bubmmorera LOK
p vp p pHpoae, https://m.edsoo.ru/00adeeab
CBOICTBa
29 AMMuak, ero pu3nyecKue 1 XMMUYECKHEe CBOMCTBA, bu6numorexa LIOK
IIOJIy4EHUE U IPUMEHECHUE https://m.edso00.ru/00adf004
30 ITpaktuueckas padora Ne 3 o teme «IlomyueHre ammuaka, bubnnoreka [IOK
U3Yy4YCHUE €ro CBOMCTB) https://m.edso0.ru/00adf180
31 A30THast KUCIIOTa, €€ PU3HUecKue U XMMHUIECKHEe CBOWCTBA bubamorexa [IOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHUS B KaueCTBE
32 MUHEPATBHBIX YIOOpeHHt. XUMUYECKOE 3arpsi3HEHUE bubmmorexa [IOK
p N yAoop ' p https://m.edsoo.ru/00adf518
OKpY>Karollel cpesibl COeAMHEHUSIMH a30Ta
33 docdop. Oxenn pochopa (V) u pochopnas kuciora, bu6nunoreka [IOK
¢du3nveckue 1 XUMUYECKUE CBOMCTBA, MOJIy4YCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATIbHBIX bubmmorexa [IOK
ynoOpeHuit. 3arps3HeHre MPUPOIHON cpenbl pochaTaMu https://m.edsoo.ru/00adfc20
35 VYriepon, pacnpocTpaHeHue B npupo/ie, Gu3nueckue u bubnmnoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoaa, ux pusnyeckue U XUMHYECKUe
. bu6nmoreka [IOK
36 CBOMCTBA. DKOJOTHYECKUE MPOOIIEMBI, CBI3aHHBIE C

okcuzom yriepona (1V)

https://m.edsoo.ru/00adfebe
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bu6nmmoreka [IOK

37 YronpHas KUCIOTa U €€ CoNn
https://m.edso00.ru/00ae006¢
IIpakTueckas padora Ne 4 no reme "llonyuenue
38 TJIGKUCIIOTO ra3a. KauecTBeHHas peakius Ha KapOoHaT- bubmmorexa [IOK
Y " ’ P P https://m.eds00.ru/00ae027e
WOH
39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX bubnmoreka [JOK
KakK O COEIMHEHUSX YIJIepoia https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenunenust bubamorexa LOK
P A https://m.edsoo.ru/00ae080a
41 [IpaxTrueckas pabora Ne 5. Pemenue skcriepuMeHTalIbHBIX bubnmoreka [JOK
3a7a4 1o TeMe «Ba)kHele HeMeTalIbl U UX COSTUHEHUSI https://m.edsoo.ru/00ae0bf2
42 Konrponsnas padora Ne3 no reme «Baxuerime bu6nunorexa [IOK
HEMETAJUIbL U UX COCAUHECHUS» https://m.edso00.ru/00ae0e18
OO1mas XxapakTepucTUKa XUMUYECKUX HIIEMEHTOB —
43 MeTa/IoB. MeTalndeckast CBsI3b U MeTauTndecKast bubnmnoreka [IOK
KpUCTaJUIMYECcKas pemérka. @u3nyeckue CBONCTBA https://m.edso0.ru/00ae103e
METaJIOB
44 XHUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUNA PsiJT bubnuotexa [IOK
HanpsH>KEHUHA METaJlIOB https://m.edso00.ru/00ae1156
OO6mmwme cnocoOs! moy4eHus: MeTauioB. CIiaBbl.
45 BrrunciieHus 1o ypaBHEHHUSIM XUMHUUYECKUX PEAKIUH, €CIIU bubmmorexa LOK
P peakt, https://m.edso00.ru/00ae1156
OJIMH U3 PEAr€HTOB COJAECPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB bubmorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 €JI0YHbIC METAJLIbI
i https://m.edsoo.ru/00ae14b2
bu6nuoreka [IOK
48 OKcHUIBI U TUIPOKCHUIIBI HATPHS U KU

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

bu6nmmoreka [IOK

49 [llenouHO3eMeTbHBIC METAIUIBI — KAJIBIIUH U MarHHH htts://m.edsoo.ru/00ae 1568
50 Bakneimme coefuHEHNUS KAIbIIHAS bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o001IcHNEe U CHCTEMATH3aLKs 3HAHUH
52 JKécTKoCTh BOJIBI M CIOCOOBI €€ yCTpaHESHHSI bubmorexa LIOK
https://m.eds00.ru/00ae1886
53 IIpakTueckas padora Ne 6 o teme "JKEcTKOCTh BO/IBI U bub6nmoreka [IOK
METOABI €€ yCTpaHeHHUs " https://m.edsoo.ru/00aelae8
. bu6nmmoreka [IOK
>4 AdtioMHHH https://m.edsoc]f ru/00aelc64
95 AmpoTepHBIe CBOHCTBA OKCH/IA U THIPOKCHIA bubamorexa [OK
https://m.edsoo.ru/00aelc64
56 Keneso bubnmnoreka [IOK
https://m.edso00.ru/00ae1d86
o7 Oxcuppl, ruapokcu sl u coin xeresa (1) u xenesa (111) Eg{iﬁﬁf&i?g}é 0263566
58 O06001IeHre U CUCTEMAaTU3aIUsl 3HAHUI
59 [Tpaktuyeckas pabora Ne 7. Perienue skcriepuMeHTaIbHbIX bubnnoreka [IOK
3a7a4 1o TeMe «Ba)xHenme MeTaluIbl U UX COEIUHEHUS)) https://m.edsoo.ru/00ae3de8
Brruucienust mo ypaBHEHUAM XUMHUUYECKUX PEAKIIHM, €CITN
60 OJIMH M3 PEareHTOB J]aH B M30BITKE WJIH COECPIKUT TIPUMECH. bubmorexa [JOK
Boruucnenus MaccoBoil 1011 BbIXOAa MPOAYKTA PEAKIIUU hitps://m.¢ds00.1/00ae1750
61 O0001IeHrEe U cUCTEMAaTU3ALN 3HAHUI
62 Kontponbnas pabota Ne4 o reme «BakHeiimme MeTaibl 1
WX COCTUHCHUS
63 BemectBa 1 MaTepuainbl B IOBCEHEBHOM KU3HU YeJIOBEKA bubmorexa LIOK

https://m.edsoo.ru/00ae3f50
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bu6nmmoreka [IOK

64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpeibl 1 https://m.edso00.ru/00ae4270

65 Posib x¥MHM B pEIIEHNHN YKOJIOTHYECKUX MTPOOIEM 1 ngj;ﬁf;i?g}; 0264270

66 PesepBHblit ypok. O60011I€HNE U CUCTEMATU3ALIUs 3HAHUIA 1 E;:f:;ﬁ::;;gg}é 0ae0d0a

67 Peseprubiil ypok. O6001ICeHIE U CHCTeMaTH3aIlMs 3HAHUH 1 Eg{i?;ﬁfg;gg}é 0adb33c

68 PesepBHbliil ypok. O6001ICHHE U CUCTEMATU3AINS 3HAHHIA 1 Et?iﬂigT:;iggf; 0ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ11 YYHEHUKA

» Xumus, 9 kinace/ Pynsutuc I'.E., ®enpaman @.I°. AkunonepHoe o0miectBo «M3aaTenbeTBo
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo.ru/7f41837¢
https://m.edsoo0.ru/7f41a636
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