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HHOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1o XMMuM Ha YpOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHUsl COCTaBIIEHA
Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTeNIbHOM
IporpaMMbl OCHOBHOTO 0011ero oopasoBanus, npeactaBieHHbx B PI'OC OO0, a
Takke Ha OCHOBe ¢eaepaibHONH pabodeil mporpamMmbl BOCIUTAHUS U C YYETOM
KOHIEMNIIMN TpEenojiaBaHus ydeOHOro mpeameTa «XuMus» B 00pa3oBaTENbHBIX
opranu3anusx Poccurickoit denepanuu.

[IporpaMma no xumuu Ja€T NOpPEACTaBICHHE O LENAX, OOIIEeH cTpaTeruu
0oOyueHus, BOCIUTAHUS U Pa3BUTHS OOy4YaOLIUXCs CPEACTBAMH YUYEOHOIO MpEaAMETa,
yCTaHaBIUBAaET  00s3aTelNbHOE  INPEIMETHOE  COJACp)KAHUE, IpeaycMaTpUBacT
pacupeneseHue €ero 1o KijaccaM W CTPYKTYpHUpPOBaHUE IO pa3fenaM M TeMaMm
IporpaMMbl 1O  XUMHUH, ONPEIAEISeT KOJIMYECTBEHHbIE W  KaueCTBEHHbIC
XapaKTEPUCTHKU COJAEPKAHUS, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HW3YUYEHUS
XUMHH C YU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU Yy4eOHOTro
Ipouecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluxcs, OMNpeAeNsseT BO3MOKHOCTH
npeaMeTa Uil peanus3alMu  TpeOOBaHUM K pe3yibTaTaM OCBOEHMSI OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OOIIEro 0Opa3oBaHUs, a TaKKe
TpeOOBaHMI K pe3yibTaTaM 00yUYEHUsI XMMUU HAa YPOBHE LIEJIEH N3YUEHUs peaMeTa U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIbHON JEATEIBHOCTH OOyYarolerocs Io
OCBOCHHIO y4EOHOT0 COJIEP KAHMS.

3HaHWE XHUMHUU CIY)KMUT OCHOBOM 111 (OPMHUPOBAaHUS MHUPOBO33PEHUS
oOyuarolerocsi, ero MpeaAcTaBICHUl 0 MaTepualbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT popMUpyeMble XUMHUEH MPEACTABICHUS O B3aWMONPEBPAIICHUAX SHEPTUU U
00 DSBOJNIOIMM BEIIECTB B MPHUPOJAE, O NYTAX pelIeHUus IIOoO0aNbHBIX MpodIeM
YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUYECKOM, NMUIIEBOM M
AKOJIOTUYECKOHN 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaiv3allii BO3MOXKHOCTEH NIl CaMOpa3BUTHA U (POPMUPOBAHUS
KYJIBTYPbI INYHOCTH, €€ 0011el U PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMHpPOBAHHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydarolmuxcsi, HaBBIKOB  UX  CaMOCTOSITENIbHOM  yuyeOHOW  JIeSTeNbHOCTH,
AKCIIEPUMEHTAJBHBIX M  HCCIEAOBATENIbCKUX yMEHUH, HEOOXOAUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TAK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IJIAJla Ha €IMHCTBO MPUPOJLI M YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CcrocoOCTBYeT (HOPMHUPOBAHHWIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
Hay4HbIM 3HAHUSAM, K NPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJIOTMYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.



JlanHble HampaBieHUsT B OOYyYEHUM XUMHUU OO0ECIEUMBAIOTCS CHEHUPUKON
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOpbI  SIBISIETCS  I€1aroru4eckKu
aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAayKM XMMHU Ha OIpPENEIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMBl NEPBOHAYAJIBHBIX MOHATHA XWMHH, OCHOB
HEOPraHNYECKOM XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MTOHATUN OPraHUYECKON
XUMUHU.

CrpykTypa cojepkaHusi NporpamMMmbl 10 XUMHHM C(HOPMHPOBAHA HAa OCHOBE
CUCTEMHOT0o mnozaxoza K e€ uszydeHuro. ConepaHUE CKIIAIbIBACTCA W3 CHCTEMBI
HNOHATUM O XMMHUYECKOM DJIEMEHTE U BEUIECTBE M CHCTEMBI IOHATHM O XUMHUYECKON
peakuuu. O0e 53TH  CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0  IPHUHLIMILY
MIOCJIEIOBATEIBbHOIO Pa3BUTUS 3HAHMI HA OCHOBE TEOPETUYECKHUX NPE/ICTAaBICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYE€HUs O CTPOECHUU aTOMa U XUMUYECKOM CBA3H;

— MPEACTABIIEHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyueckne 3HaHUS  PACCMATPUBAIOTCS HA  OCHOBE  HMIMPHYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA IOCJIEI0BATEIBHO OT OJHOIO
YPOBHSI K JAPYTOMY, BBINONHAS (YHKIMH OOBSICHEHUS M MPOTHO3MPOBAHUSA CBOWCTB,
CTPOEHHS M BO3MOYKHOCTEH NPAKTUYECKOTO INMPUMEHEHUS U IOIYYEHUS H3y4aeMbIX
BEILIECTB.

OcBoeHMe MporpaMMbl IO XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XHMHYECKOM COCTAaBJIAIOLIEHM HAy4YHOM KapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHOM
MPUPOJBI, IEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM TMO3HaHUS B
Hayke. M3ydeHue XuMHUM NPOUCXOIUT C MPUBIICYEHUEM 3HAHUNA U3 paHee M3YUYEHHBIX
yueOHbIX npeameToB: «Okpyxatomuii mup», «buonorus. 5—7 kinacce» u «duszuka. 7
KJIACC».

[Ipu u3ydeHUn XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUIM OCHOB XUMHUYECKOUN
HayKH KakK 0OJaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKON NesATEIbHOCTH
YesloBeKa U Kak OJHOrO W3 KOMIIOHEHTOB MHUPOBOHM KyJbTypbl. 3agadya y4eOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — Ba)XKHEHIIMX
(GakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUU, TOCTYMHBIX OOOOIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
NO3HAHUSA TPH K3YYEHUU BEHIECTB M XUMHUYECKUX peakluii, B (HOpPMHUPOBAHUU U
pPa3BUTUHU TO3HABATEIbHBIX YMEHHM M UX NPUMEHEHUHU B yuyeOHO-IIO3HABATEIbHON U
y4eOHO-UCCIEeIOBATEIbCKOM  JACSTENbHOCTH, OCBOCHHM  MpaBWJI  0€30MacHOTO
oOpallieHus C BeIIeCTBaMU B TOBCETHEBHOM JKU3HHU.



[Ipy u3yyeHUM XUMUM Ha YPOBHE OCHOBHOTO 0OIEro oOpa30BaHMs BaXKHOE
3HauY€HUE MPUOOPENH TaKue 1eJIH, KaK:

— (GOpMHpPOBAHHE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJICHHOCTh O0yUYEHHUs HA CHCTEeMAaTHYeCKOe MPUOOIICHHE 00YyUYaroImuxcs
K CaMOCTOSITEJIbHOW TMO3HABATEIBbHON NESITENbHOCTH, HAYYHBIM METOAAM IMO3HAHUS,
(GbOpMHPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecreyeHue yCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O00YyYarouuMucs
ONbITa Pa3HOOOpPA3HOW JEATENbHOCTH, IIO3HAHWUS U CaMOIIO3HAHUSA, KIIFOYEBbIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), HWMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue o00meH  (PYHKIIMOHAIBHOW ¥  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YMCJIE YMEHHUI OOBICHSATH U OLEHUBATH SIBIICHUSI OKPYKAIOLIET O
MUpa, UCIIOJIb3YSl 3HAHUS U OIBIT, IOJyYEHHBIE NMPU U3YUYEHUH XUMUH, TPUMEHSITh UX
IIPU pelIeHUH poOJieM B MOBCETHEBHOM KU3HU U TPYI0BOM JCSITEIBHOCTH;

— ¢opMupoBaHUE y OOYyYaIOIMUXCSI T'YMAHUCTUUYECKUX OTHOIICHUM, MOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHW JUIsi BBIPAOOTKH HKOJIOTHYECKU I1€J1IeCO00pa3HOro
MOBECHUS B OBITY U TPYJAOBOU JEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKPY’KarOIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHUS OOIEUETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO6mee yncno 4acoB, OTBEIEHHBIX VISl U3YUCHHUS XUMUM HAa YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, coctaBisieT 136 wacoB: B 8 kiacce — 68 uvacoB (2 yaca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJIETIO).

COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/bHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posb XMMUM B )KHU3HU YeTOBEKa. XUMUS B CHCTEME HAyK. Tena
n BemecTBa. PU3NUECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEILECTB.
[lonsiTe o meromax mMmo3HaHus B XUMHH. Yuctele BemectBa U cMmecH. CrocoObl
pa3aeneHus: CMECEN.

ATOoMBI W MOJEKyIbl. XHUMHYECKHE 3JeMEHTbl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U CHOKHBIE BEeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass GopMyna. BameHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBA coOcCTaBa BemlecTB. OTHOcWTeNnbHAs aTtoMHas Macca. OTHOCUTEIbHAs
MOJIEKYJsIpHAsl Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEJUHECHHH.



KomnuectBo BemectBa. Monb. MonspHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MaccChl ¥ YMCJIa CTPYKTYPHBIX €AUHUI] BeulecTBa. Pacuérel mo ¢popmysiaM XMMHUYECKUX
COEIMHEHUM.

du3znueckue U XUMHUYECKHE SIBJIICHUS. XUMHUUYECKas peakius U e MPU3HAKHU.
3aKOH COXpaHEHHUsI MacChbl BEIIECTB. XUMHUYeckue ypaBHeHusa. Kaccuduxarms
XUMUYECKUX PEaKIUi (COETMHEHHUS, Pa3I0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMMYECKOW MOCYAOW, MpaBwiaMu pabOThl B JIabOpaTopuul U
npuémamu obpaieHusi ¢ J1abopaTOpHBIM O0OPYIOBaHUEM, U3YYEHHE U OINHUCAHUE
¢u3nUecKuX CBOMCTB 00pa3IlOB HEOPTAaHUYECKHUX BEIECTB, HAOIOAeHHE (PU3NUECKUX
(1aBlieHHEe BOCKAa, TasHUE JibJla, pacTUpaHHE caxapa B CTyNKe, KHUIIEHUE U
KOHJICHCAIlMsl BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYM, NPOKAIMBAHHE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHUE Mejla C KUCJIOTOMN) SBJICHWM, HAOIIOMCHUE U OIMMCaHWe
MIPU3HAKOB MPOTEKAHUA XUMUYECKUX peaklMil (pa3ioKeHue caxapa, B3auMOJEHCTBUE
CEpHOM KHCIOTHI C XJIOpUJIOM Oapus, paszioxkeHnue ruapokcuna meau (ll) mpu
HarpeBaHWM, B3aUMOJICHCTBUE Xkene3a ¢ pacTBopoM comu menu (1), uzydenwue
CIIOCOOOB pa3lieJICHUs] CMECEH: ¢ MOMOIIbI0 MAarHWTa, (PUIBTPOBAHUE, BHITIAPUBAHUE,
JTUCTWILUIALINS, XpoMaTtorpadusi, IpoBeIeHUE OYMCTKU MMOBAPEHHOM cOJi, HAOJI0IeHHE
Y ONIMCAHUE PE3YJIbTATOB IIPOBEICHHUS OIbITA, MWILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs
MacChl, CO3/IaHKE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3nyx — cmecps razos. CocraB Bozayxa. Kucimopon — 3JIEMEHT M IPOCTOE
BeniecTBo. Haxoxaenue kucinopojaa B npupoje, Gu3nyeckue U XuMHUYeCcKue CBOICTBa
(peakumum ropenus). Okxcuawl. I[lpumenenne kucimopoga. CrocoObl TOYYCHUS
KHUCIIOpOa B JIAOOPAaTOPUM U MTPOMBIIIUIEHHOCTH. KpyroBopoT KKCIOpoaa B MPUPO/IE.
O30H — anoTponHas MoaAU(PHUKALUS KUCIOPOa.

TernnoBoit 3 PexT XUMUUECKON peaKIni, TepPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHIAOTEPMUYECKUE pEAKIHMHM. TOIUIMBO: yrojlb M METaH. 3arps3HEHHE BO31yXa,
YCUJIEHHE MapHUKOBOTro 3(pdekTa, pazpylieHne 030HOBOTO CJIOS.

Bonopon — aneMeHT u mpocroe BemecTtBo. Haxoxxaenne Boaopoaa B IpUpoe,
du3nuecKrue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIocoObI moydeHusi. Kucioter u
COJIH.

MonsipHbiil 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckrue CBOMCTBA BOAbl. Boma kak pactBopuresb. PactBopel. HackilieHHbie
U HEHAaChIIEHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas noiis
BEILIECTBA B pacTBope. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHMsA. Posb pacTBOpOB B
NpUpoie W B KU3HU desnoBeka. KpyroBopor Boabl B NpUpOJE. 3arps3HEHHE
NpUPOAHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Kimaccudukanuss Heopranmdeckux coemuHennii. Oxcunbl.  Knaccudukamms
OKCUJIOB:  coJjieoOpasyromie  (OCHOBHBbIE,  KHCIOTHbIe,  aM(doTepHble) U



HecosieoOpa3zyrone. Homenknarypa okcuoB. dusnyeckre U XuMUYECKHE CBOMCTBA
okcu10B. [lomydyenune okcuIoB.

OcHoBanus. Krnaccuduxanuss OoCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHuA. HomeHnkiatypa ocHOBaHuil. DPU3WYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenkmarypa xucior. Pusnyeckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Pan aktuBHoctm wmertamioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenkiartypa cosieil. ®PU3NUECKHME W XUMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OINPENEIICHUE COJEpKaHUs KHUCIOpPOAAa B BO3AYyXE, MOJIyYEHUE,
coOWpaHue, pacrno3HaBaHWE W H3YyYEHHE CBOWCTB KHUCJIOpPOAA, HAOJIIOJEHUE
B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U yCIOBHUSI BOSHUKHOBEHUS U MPEKPALICHUS
ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3laMyd OKCHJIOB U OIMCAaHHUE UX CBOWCTB,
MOJIy4eHHe, coOMpaHue, pacrno3HaBaHUE M W3y4Y€HHE CBOMCTB BOJopojaa (TOpEHHE),
B3auMojielicTBiue Bojopoaa ¢ okcupoM wenu (Il1) (BO3MOXKHO HCMONB30BaHUE
BHJICOMATEpHUaioB), HaOIIO/IeHUE OO0pa3lloB BEHIECTB KOJMYECTBOM 1|  MOJb,
HCCJIEI0BaHNE OCOOEHHOCTEH PAacCTBOPEHHMS BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBUE BOJBI C METaIaMU (HATpPUEM M KajibIlMeM) (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEPUATIOB), HCCIEIOBAaHUE OOpa3lloB HEOPraHUYECKHUX
BEIIECTB PA3JUYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUS OKPACKH WHJINKATOPOB B
pacTBOpax KHUCJIOT U ImeNouel, u3yueHue B3aumojeictBus okcuaa meau () c
pacTBOPOM CEpPHOM KHUCJIOTHI, KHUCIOT C METaUlaMH, PEaKIuid HEeUTpaau3alui,
MOJyYEeHHE HEPacTBOPUMBIX OCHOBAHWMN, BBITECHEHHE OJHOTO METaila JPYTUM U3
pacTBOpa COJM, PEUICHUE SKCIIEPUMEHTAIbHBIX 33Ja4 1Mo TeMe «BakHeHIlre KI1acChl
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoanuyeckuii 3akoH u Ilepuoanyeckas cucrema XUMHYECKHUX IJIEMEHTOB
. U. MenpeneeBa. CTpoeHue aTroMoOB. XUMHYeCKass CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

ITepBbie MOMBITKU KIacCU(DUKALIUM XUMUYECKUX dy1eMeHTOB. [ToHsTHE 0 TpyTImax
CXOJIHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMEIbHbIE METAJIbl, TaJIOreHBI,
UHEPTHBIE Ta3bl). OJEMEHThl, KOTOpble 00pa3yloT amQpOTepHbIE OKCUABl U
TUIPOKCHUJIBI.

Ilepnoanueckuii 3akoH. [leprnoanueckas cucteMa XUMHYECKUX 31eMeHToB JI. U.
MenneneeBa. KopoTkonepuwonanas u jgiuHHONepuoaHas (opmer [lepuonnueckoi
cucreMbl xuMuueckux diaemeHToB [[. M. Menneneesa. Ilepuoasl u rpynisl.
DuU3NYECKUM CMBICIT TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIa U TPYIIIIBI AJIEMEHTA.



Ctpoenue aromoB. CoctaB atroMmHbIX saep. M3otombl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000J104€K aTOMOB nepBbiXx 20 xumuueckux snemMeHToB [lepuonnueckoi
cucreMbl JI. M. MenneneeBa. XapakTepuCTUKA XMMHUYECKOI'O 3JIEMEHTA IO €ro
nonoxxenuto B [lepunoanueckoit cucreme /1. U. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYyNIaM U NEPUOIAM.

3nauenue Ilepmonnueckoro 3akoHa u lleproguueckoil CUCTEMBI XMMHUYECKUX
BJIEMEHTOB JJI1 pa3BUTHUS Haykd W npaktuku. . WU. MennpeneeB — yd€HbIA U
rpakIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJspHAsT W HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okuciaeHus. OKHCIMTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. I[Ipoiecchbl
OKHUCJIEHUS! M BOCCTAHOBJIEHUSI. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yuyeHue Oo0pa3loB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCUAA L[MHKA C pPacTBOpaMU KHCJIOT U IWIEJI0YEH, IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKINil (TOpeHue,
PEaKIMK PA3NIOKEHUS, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXnpeaMETHBIX CBS3€M NIPU M3YYEHWHM XUMHHM B 8 Kiacce
OCYULIECTBJISIETCSL YEepe3 MCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHSITUH, SIBISIONINXCS CUCTEMHBIMH JIJII OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O I[UKJIA.

OOmme ecTeCTBEeHHO-HAy4YHbIE TOHSTHS: HAy4YHBIM (akT, THMOTe3a, TEopus,
3aKOH, aHAJIU3, CUHTE3, Kilaccu(uKaius, nepuoiuyHOCTh, HAOJI0IeHUE, SKCTIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®u3uka: MaTepus, aTOM, dJIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJEKTPUUYECKUH 3apsi, BEIIEeCTBO, TeEJNO, O0BEM,
arperaTHO€ COCTOSTHUE BEILECTBA, ra3, (pU3nYecKkue BEIMYUHBI, €IMHULIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&371b1, COJIHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOJbI, MOJE3HBIC
MCKOIIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

[Tepuonnyeckuit 3akoH. Ilepuoanueckas cucrema Xumuyeckux 3emMeHToB JI. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB TEPBbIX TPEX TMEPUOAOB, Kalus, Kaldblud M HUX COCIUHEHUN B
COOTBETCTBUHM C IIOJIOKEHUEM JIEMEHTOB B Ileproandeckon cucteMe U CTPOECHUEM UX
aTOMOB.



Crpoenue BemecTBa: BHIBl XUMUYECKOM CBS3U. THIIBI KPUCTAIMYECKUX
pEelIETOK, 3aBUCHUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKA U BUAA
XUMHUYECKOM CBSA3H.

Knaccudukanms u HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMUYECKUE
CBOMCTBAa BEIIECTB, OTHOCALIMXCS K pPa3IMYHBIM KJaccaM HEOPraHWYeCKHX
COEIMHEHHI, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanys XUMHUECKUX PEAKIU M0 pa3IMYHBIM MPU3HAKAM (110 YUCITy U
COCTaBY YYaCTBYIOLIUX B PEAKIMM BEILIECTB, MO TEIUIOBOMY 3P (EKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIIEHHS XHMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanau3aTopa). JK30- U S9HJIOTEPMUYECKUE pEaKLUU, TEPMOXUMUUYECKUE YPABHEHMS.

[lonsstTue o ckopoctn xuMHueckodl peakuuu. IloHstne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakuusx. IIoHATHE O TOMOre€HHbIX M TIeTEPOre€HHBIX
peakuusax. [londatue o karanuse. [loHsTHe O XMMHYecKOM paBHOBecHH. DaKTOPBHI,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOHM pEakuuH | MOJIOKEHUE XUMUYECKOIO
paBHOBECHS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU pEaKInH. CocraBnenue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM €  HUCHOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust SIEKTPOIUTUYECKOW TUCCOLMALMU. DJIEKTPOJIUTBI U HEDIEKTPOJIMTHI.
Kartnonbl, aHmoHbl. MeXaHHW3M JUCCOIMAIMU BEIIECTB C pPa3JIMYHBIMH BUJIAMU
xuMuueckol cBs3u. Crenens auccouuanuu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakiuu monHoro oO6meHa. YCIIOBUSA TMPOTEKAHUs pEaKlUii MOHHOTO OOMEHa,
MOJIHBIE U COKpPAIIEHHbIE HOHHBIE YPAaBHEHUS peakiuil. CBOMCTBA KUCIOT, OCHOBAHUM
U CcoJied B CBeTE€ TPEJICTaBICHUNW 00 DICKTPOJUTHYECKON IUCCOIUAIUU.
KauecTBeHHbIE peakiiuu Ha OHBI. [loHATHE O THApONIM3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHUYeCKUX
BELIECTB — METAJNIOB U HEMETAJJIOB (rpaduTa 1 aamasa), CJI0KHBIX BEIIECTB (XJopuaa
HATpHsl), HCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTM XHMHYECKOW peakuuu OT
BO3CHCTBUS pa3ianyuHbIX (PAaKTOPOB, UCCIEIOBAHUE DJIEKTPOINPOBOAHOCTH PACTBOPOB
BELIECTB, IIpollecca JHUCCOLMALMU  KHCIIOT, INeJo4ed M cojed  (BO3MOXKHO
UCIOJIb30BAaHUE BHUJAECO MAaTEpPHUANIOB), MPOBEACHUE OMNBITOB, HILIIOCTPUPYIOIINX
NPU3HAKKU MPOTEKAHUsl pPeaKMii HOHHOTO oOMeHa (0O0pa3oBaHUE OCAJKa, BBIIEICHUE
raza, 0oOpa3oBaHHE BObl), OMNBITOB, WJUIIOCTPUPYIOLUIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakuuid (FOpeHue, peakuud pas3lIoKeHUs, COEIUHEHHS),
pPacno3HaBaHHE HEOPTraHWYECKHUX BEIIECTB C MOMOILIBIO KaueCTBEHHBIX PEaKIMl Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

Hemeranibl u MX coeIMHEHUA



OO6miast  xapakTepucTUKa TaloreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJION€HOB. XMMHUYECKHE CBOMCTBA HA MpUMeEpe XJIopa (B3aUMOJEHUCTBHE C
METaJUlaMH, HEeMeTaJlaMu, mienodyamu). XiopoBojgopoa. CoiiiHas — KUCJIOTA,
XUMUYECKUE CBOMCTBA, MOJyYeHHE, TPUMEHEHUE. JelicTBHE XJI0pa U XJI0pOBOAOPOIa
Ha OpraHu3M 4esoBeKa. BaykHelme XJIopy bl U X HaXO0XKIECHUE B IPUPOJE.

Obmas xapakrepuctuka smeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTereHu okucieHus. CrtpoeHue U (¢GU3HUECKUE CBOMCTBA
POCTHIX BEUIECTB — KUCJIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(MUKAIIMU KUCIOPOJa U
cepbl. XumHuueckue cBoicTBa cepbl. CepoBOJOpOA, CTpOEHUE, (PU3UYECKHE U
XUMHUYeckue cBoicTBa. OKCHUIBI Cepbl Kak MPEICTABUTENU KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEeaCTaBUTE
KJlacca KHCIOT W creuudduueckne). XUMUYECKHE PEaKIUH, JeKallie B OCHOBE
MPOMBIIUIEHHOTO0 CHoco0a TMOJy4eHUsi CEpHOM KHCIOThL. IIpuMeHeHune cepHOu
kuciaotel. Coin  cepHOW KHUCIOTBHI, KauyeCTBEHHAs peakluus Ha Cyiab(paT-HuOH.
HaxoxneHue ceppl M €€ coeAMHEHUN B mOpupone. XHUMHYECKOE 3arpsi3HEHHE
OKpY>KaloIllel Cpelibl COETMHEHUSIMU Cephl (KUCIOTHBIE AOXK/IU, 3arpsA3HEHUE BO3oyXa
U BOJOEMOB), CITIOCOOBI €0 MpeI0TBPaISHHUS.

OOmass xapakTepucThkKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTE€pHbIE CTENEHW OKHUCIEHHUS. A30T, pacnupoCcTpaHEHHE B MPHUPO/IE,
¢u3nueckue U XUMHUYECKHe cBoiicTBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro
(u3nyecKkue U XUMUYECKUE CBOICTBA, OJyyeHue U npumeHeHue. Cojim aMMOHUS, UX
(uznyeckue U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THas KUCJIOTa, €€ MOoJydeHHe, (PU3NYECKue U XHMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT W crnenuduueckue). Mcmonb3oBaHue
HUTPATOB M COJIEM aMMOHMS B KayeCTBE MHUHEPAJIbHBIX YAOOpeHHil. XUMHUYECKOe
3arps3HEHUE OKpYXKAlOIIEeW Cpeabl COCIMHEHUSMH a30Ta (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/lyXa, MOYBBl U BOAOEMOB). Pocdop, alnoTponHble MoAU(PUKAIUN
docdopa, uznueckne u xumudeckue cpoiictBa. Okcua docdopa (V) u pochopnas
KUCJIOTa, (U3MUecCKHe M XHMHUYECKHMEe CBOMCTBa, nonydyeHue. lcnonb3zoBanue
¢docdaToB B KaueCcTBE MUHEPATIBHBIX yI0OPEHUIA.

Oo6mrast xapakrepuctuka siemMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIEHMs. YTJIEpOJ, aluIOTpONHble MoJudUKaIUH,
pacrpocTpaHeHrue B NpUpoje, (Puznueckue M XUMHUUYECKHE CBOMCTBA. AjcopOrus.
Kpyrosopot yriepoaa B npupoge. Okcuibl yriepoja, ux puznueckue 1 XuMUYeCKUe
CBOMCTBa, JEHCTBME HA IKUBbIE OPraHU3Mbl, T[OJyYE€HHE U MPUMEHEHHE.
DKoJIoTHUecKre TMpoOJIeMbl, CBsi3aHHBIE C OKcuaoMm yriepoaa (1V), rumotesa
rJI00AJBHOTO TIOTETUICHUSI KJIMMaTa, MapHUKOBBIM 3 GdekT. YronpHas KHCIOTa U e
CONM, UX (U3NYECKHE U XUMHUYECKHE CBOMCTBa, NOJYyYEHHE U MPUMEHEHHUE.



KauectBennast peakuusi Ha kapOoHaT-uoHbl. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEJMLHUHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SIIICTBE.

[lepBoHavasibHbIE TOHSATHS 00 OPraHMYECKHX BEIECTBAX KaK O COEIUHEHUSX
yraepojaa (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IVIMIEPHUH, YKCYCHas KHUCIOTA).
[IpupoaHbIe UCTOYHUKHU YTIEBOAOPOAOB (YTrojb, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI
ux mnepepaboTku (OeH3MH), UX pOJb B OBITY W NpPOMBIIUIEHHOCTH. [loHsATHE O
OMOJIOTUYECKH BaKHBIX BEIECTBAX: JKHUpaX, OCIKaX, YIIeBOAAX — U MX POJH B KU3HU
yenoBeka. MartepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemnuii, ero pusndyeckue u XMMUYECKUE CBOWCTBA, OJyYEHHUE U TPUMEHEHUE.
Coenunenust kpemHus B mpupoze. Oo6mue npeacrapienus o6 oxkcuae kpemuus (1V) u
KpeMHUEeBOU KucioTe. CHIMKAThl, UX HCIOJb30BAHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxwneiliime cTpouTenbHbIE MaTepHalbl: KEpaMUKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobGaembl 6e30MacHOr0 MCMOMB30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0Opas3lloB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJSHOM KHCIIOTHI,
IPOBE/ICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOACHUE TMPU3HAKOB MX
POTEKAaHUS, OTBITHI, OTPAKAIOIINE (PU3UUECKIE U XMMUYECKUE CBONCTBA raJIOTEHOB U
UX COEIMHEHUU (BO3MOXHO HMCIOJb30BAHHE BHUJIEOMATEPUAIOB), O3HAKOMJIEHHUE C
oOpa3naMu XJIOpUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE ¢ oOpaslaMu cepbl U €€
COCIMHEHHUSIMU  (BO3MOKHO  HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), HAOIIOJEHUE
npolecca OOyriaMBaHUS caxapa I0J JICMCTBHEM KOHIIGHTPUPOBAHHOM CEpHOM
KHUCIIOTBI, M3YYCHHE XUMUYECKUX CBOMCTB pa30aBICHHOW CEpPHOW KUCIOTHI,
IPOBE/ICHUE KAYEeCTBEHHOW pEaKIuu Ha Cylb(aT-uoH U HaOIIOJeHHWE TpHU3HaKa eé
NpPOTEKaHMs,, O3HAKOMJICHHWE C (PU3MYECKUMH CBOMCTBaMU a3zora, Qocdopa u ux
COEIMHEHHI (BO3MOYKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), 00pa3laMu a30THBIX U
dbochopHbIX yaoOpeHuil, mojsydeHue, cooupanue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB
aMMMaKa, TPOBEJCHUE KaueCTBEHHBIX pEakIMi Ha MOH aMMOHUS U (ocdaT-uoH U
M3Yy4YEHHE MTPU3HAKOB MX MPOTEKAHUs, B3aUMOACHUCTBHE KOHIIEHTPUPOBAHHON a30THOM
KHUCIIOTHI C MEJIbIO (BO3MOXKHO MCITOJIb30BAHUE BUIEOMATEPHAIIOB), U3YUCHUE MOJIETIeH
KPUCTAJUIMYECKUX PeImETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIICHHE C
pOLIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YITIEM U
YCTPOMCTBOM MPOTUBOra3a, IMOJy4YeHUEe, COOUpaHHe, paclo3HAaBaHUE U H3y4YCHUE
CBOMCTB YTJIEKUCIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peaklMil Ha KapOoHAT u
CUJIUKAT-HUOHBI U U3yYCHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIIUEH
CUJIMKATHOM TMPOMBIIIJICHHOCTH, PEIICHUE OHKCIEPUMEHTAbHBIX 3ajlad 10 TeMe
«BaxxHeunIre HeMeTaulbl U UX COCAUHEHHUS.

MeTaJiibl 1 X COeIMHEHUS

OO6mrast XxapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM HUX
nosioxenus B [lepuoanueckont cucreMe xumuueckux diemeHToB 1. 1. MenneneeBa u



ctpoeHusi atoMoB. CTpoeHne MeTamioB. Metauinueckass CBSI3b M METaJNIMYECKas
KpUCTAINIMYECKAsT pEemETKA. ODIJIEKTPOXUMHUUYECKUNA psl  HANOPSKEHUA METaJUIoB.
dusznyueckre W XUMUYECKHE CBOMCTBa MeTayyioB. OOmiMe crnocoObl MONTyYeHUs
MeTtaisioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3un. CriiaBsl (CTasb, 9yTYH, TIOPATIOMUHANA, OPOH3a) U UX MPUMEHEHUE B OBITY
Y IPOMBIIICHHOCTH.

[lenounbie MeTawibl: moJiokeHWe B llepuoamyeckoil cucTeMe XUMHUYECKUX
sanementoB /. WM. MenzaeneeBa, CTpOEHHE HMX aTOMOB, HAXOXIEHUE B IPUPOJE.
duznyueckre U XMMUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus U Kamus). OKcuabl U
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre EeI0YHbIX METAIIOB U UX COCIMHEHUMN.

[IlenoyHO3eMENbHBIE ~ METAJUIBI  MAarHUM W KalbLM:  TOJOXEHUE B
Ilepnoguueckon cucreme xumudeckux anemeHToB . M. MenneneeBa, ctpoeHne ux
aTOMOB, HaxXOXJeHUe B mpupojie. OuU3nuecKkue U XMMHYECKHE CBOWCTBA MarHusi u
Kanblus. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCHUI, coiin). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AmomuHuii: nonoxxkenue B [leproanyueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa, CTpOEHUE aroMa, HaxoxkAeHUEe B mOpupoae. DPu3MUECKHE U
XUMHUYECKHUE CBOWCTBA alMOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHJA W THUIAPOKCHIIA
ATIOMUHUSL.

Kenezo: nonoxenune B [lepuognueckoit cucreMe xummuyeckux sneMeHToB /. U.
MenneneeBa, CTpOCHUE aToMa, HaXOXJAeHue B mpupojae. Ousznueckue U XUMUYECKUE
cBoiicTBa xene3a. Oxkcunpl, rupokcuabl U conu xkenesa (1) u sxenesa (I11), ux cocras,
CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ oOpasllaMi METaUIoB M CIJIaBOB, WX (U3HMUECKUMU
CBOMCTBaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXXHO HMCIOJIb30BAHUE
BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUSI OKCHJIa KajblUs W HATpUsi C
BOAOW (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCIEAOBAaHHE CBOMCTB
XKECTKOM BOJIbI, IpOLIECCA TOPEHUS kKejle3a B KUCIOpoJe (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), TPU3HAKOB TMPOTEKAHWS KAYECTBEHHBIX pEaKIMid HAa WOHBIL:
MarHusi, KaJblus, aaoMuHus, uHKa, skenesa (1) u xenesa (I1), memu (1),
HAOJIIO/ICHUE W OIMMCAaHUE MPOIIECCOB OKPAITMBAHUS TUNIAMEHU MOHAMHU HATPHS, KaIus
U KajmblMs  (BO3MOXHO  KCIOJIb30BAaHME  BHJACOMATEPHUAIOB), HCCIEIOBAHUE
aM(OTEpHBIX CBOMCTB THAPOKCHAA ATIOMUHUS W THUIPOKCHAA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3aJ1a4 110 TeMe «BajkHe#me MeTauibl U UX COSAUHEHUS.

XuMHA M OKPYKAIOLIAA cpela

BemectBa u marepwanbl B MOBCEIHEBHOW JKM3HM YEJIOBEKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XHUMHYECKUX peakinuii B ObiTy. [lepBas momormns mpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.



XYMMHUYECKOE 3arps3HEHUE OKpyKaroued cpeabl (mpenenbHas JOmycTHUMas
KOHIeHTpalus BeulecTB, naigee — [IJIK). Ponp xumum B pemieHuM 3KOJIOTHYECKHX
poOJieM.

Xumuueckuii IKCnepumMenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBhl METAJUIOB, IOJMMEPHBIE
MaTrepuabl).

Mescnpeomemmunie ceazu

Peanuzanuss MeXnpeaIMETHBIX CBsS3€d NpU H3YYEHUH XUMHM B 9 Kjacce
OCYIIECTBJISICTCSL Yepe3 MCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATUM,
TaK U MOHSTHUH, SBISIFONINXCS CUCTEMHBIMU ISl OTACNIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OOmme ecTeCTBeHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpWs, aHaldW3, CHUHTE3, KiacCU(UKaIusi, TMEePUOAUIHOCTh, HAOIOACHHE,
AKCIIEPUMEHT, MOJICITMPOBAHNEC, U3MEPECHHUE, MOJICIb, SBJIICHHUE, MTAPHUKOBBIA 3P EKT,
TEXHOJIOTUSI, MaTEPUAIIBI.

®duzuka: mMaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, DIEKTPUUECKUHN 3apsijl, TPOBOJHUKH, MOJTYITPOBOTHUKH,
JTUDJIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeN0, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, Ta3, pacTBOP, PACTBOPUMOCThb, KPHUCTAUITMUECKas pEMIETKa, CIUIaBbI,
du3uYecKre BETWYNHBI, CIMHAIIBI H3MEPEHUSI, KOCMHUYECKOE TIPOCTPAHCTBO, TIIAHETHI,
3BE311b1, ComHIIE.

buonorusa: d¢otocunTe3, npixanue, Ouocdepa, 53KOCHUCTEMa, MHUHEPAIbHbBIE
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOJbI, MOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE  pe3ysibTaThl OCBOCHHS  MPOTPAMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCSI B XOJ€ OOy4YeHHs XHUMHU B €JIMHCTBE Yy4eOHOU u
BOCITUTATEILHON JIESITEIIbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCUUCKUMHU
COIMOKYJIBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TIPUHSITBIMH B
oOIecTBe TpaBWJIaMH M HOpPMaMH TOBEACHHUS U CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COITUATA3AIINH 00YJIarOIINXCSI.

JIMaHOCTHBIC pE3yNbTATHI OTpaXkaroT TOTOBHOCTh oOyJaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOM IMO3UTUBHBIX IICHHOCTHBIX OPHEHTAIMA U PacIIMpEeHUe
OTIbITA JACATENHHOCTU HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuOTHYECKOTO BOCTIMTAHUSI:



[EHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAy4YHOMY HACJEJMI0, TOHUMAHUS 3HAYEHUS XUMUYECKOM HAyKHM B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTU BIIAJIETh JIOCTOBEpPHOM HHOpMaLUend o
MEPENAOBBIX JOCTIKEHUSX W OTKPBITHSX MHPOBOM U OTCUYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTAaBICHUS] O COLMAIbHBIX HOPMAax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIE0BATENbCKOM, TBOPUECKON M JAPYruX BHUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEILHOCTH MPU BBIMOJIHEHUU YUEOHBIX,
MO3HABATENbHBIX 3aJ]]a4, BBINOJHEHUM XHUMHUUYECKHX DKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TTPOCKTOB, CTPEMJICHHSI K B3aUMOTIOHMMAHHIO W B3aMMOTIOMOIITH B TIPOIIECCE
ATOW Y4eOHOU MESITEIHHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEIECHWE W TOCTYIKU
CBOUX TOBApHIIEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJACTABICHUSI O BEIIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIIOIINE OCHOBY
JUISl TIOHUMAaHUsl CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKa C MPUPOIHOM cpeoi,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAIpaBJICHHBbIC Ha TMOJYYCHUE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOIUMBbIE Mg OOBSICHEHUS HaOJI0IaeMbIX TPOILIECCOB U SIBIICHHM,
MO3HABATENIbHOM, HWH(POPMAIIMOHHON ¥ YWUTATEIbCKOHW KyJIbTYPhl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOATENHHOM paboOThl ¢  y4eOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYpOH, JOCTYMHBIMH  TEXHHYCCKHUMH  CPEACTBAMH  HH(POPMAIMOHHBIX
TEXHOJIOT Ui

MHTEpeC K OOYy4YEeHHIO W TIO3HAHMIO, J0OO3HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OOpa30BaHUIO, TPOSKTHON U UCCIIEIOBATEIILCKON AEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00YUYEHUS B JaJIbHEUIIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTHU U3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J10POBBIO,
YCTAaHOBKM Ha 3J0POBBIH 00pa3 KU3HW, OCO3HAHUE TMOCIEACTBUN W HENPHUATHE
BpEAHBIX  MPUBbIYEK  (YHNOTpEOJICHHS]  AJKOTojs,  HAPKOTUKOB,  KYpEHHS),
HEO0OXOJIMMOCTH COOJTIOICHHS TIPAaBUJI 0€30TIACHOCTH MPH OOPAIICHUU ¢ XUMUUECKUMHU
BEILIECTBAMU B OBITY U pEAIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEpPEC K MPAKTUYECKOMY HU3Y4YeHHIO mpodeccuili U TpyJda pa3IudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYIOBOH ACATEIHHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BHIOOP WHIAMBUIYaJIbHON



TPACKTOPUHU MPOJOJIKEHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
npodeccuoHaNbHON JEATeTbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH, FOTOBHOCTh
a/IanTUPOBATHCA B MPO(EeCcCHOHATBHOM Ccperie;

6) IK0JI0rHYecKOro BOCTIMTAHUS

AKOJIOTUYECKHU LEIECO00PAa3HOE OTHOIICHHE K IPUPO/IE KaK HCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUs, IOHUMAHUE LIEHHOCTH 30POBOr0 M 0€30I1aCHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 37I0POBbIO, OCO3HAaHUE LIEHHOCTU COOJIIOJICHUS TMpaBUil 0€30MacHOro
MOBEACHUS P padOTe C BEIIECTBAMH, a TAK)KE B CUTYaILIUSIX, YTPOKAIOIINX 3I0POBBIO
U JKU3HU JTIOEH,

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4YaeMble MPU HU3YUYCHUU XUMHH, IS
peleHns 3a7a4, CBS3aHHBIX C OKPY)KAIOLIEW NPUPOJHOM CPENOW, ISl MOBBILICHUS
YPOBHS ~ DKOJIOTMYECKOM  KyJNbTYphl,  OCO3HAaHHUA  TIJ00AJbHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIeM W TMyTed HUX pelieHUs MOCPEJACTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBaTbCS MM B IMO3HABATEIbHOM,
KOMMYHUKATHBHOM U COIIMAJIbHON MTPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIJACISIOT 3HAYMMBbIEC IS
dbopMupoBaHUsS MHPOBO33PEHUSI OOIICHAYYHbIC MOHATUS (3aKOH, TEOpHUsl, MPUHIIUII,
runoresa, (hakT, cucTemMa, IpoLecc, SKCIEPUMEHT U APYToe.), KOTOPbIE UCIONb3YOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax M IO3BOJSIOT HA OCHOBE 3HAHUU W3
ATUX MPEAMETOB (hOPMHUPOBATH MIPEACTABICHUE O I[EJIOCTHON HAYYHOU KapTUHE MUPA,
U yHUBEpCaJbHbIE Y4YeOHBbIC JEWCTBUS (MO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pPEryJISITUBHBIE), KOTOpble  OOecleuyuBalOT  (PopMUpOBaHME  TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJITAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON AESTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el cCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHHS UCTOJIb30BATh MPUEMBI JIOTHUYECKOTO MBIIIUICHHUS MIPU OCBOSHUU 3HAHUM:
PACKpBIBAaTh CMBICT XHMHUYECKHX TOHATUN (BBIACISATH UX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBaTh B3aMMOCBSA3b C JIPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh MOHATHUS IJIS
OOBSCHEHUS OTACIbHBIX (PAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUS U KPUTEPHUH IS
KJIacCu(pUKAIM XUMHYECKUX BEIIECTB M XUMHYECKMX pEaKIWid, YyCTaHAaBIUBAThH
NPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH H3Y4YEHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JEIyKTUBHBIC, IO aHAJIOTHUM), JEJIaTh BBIBOJABI U
3aKITIOYCHUS;

YMEHHE TPUMEHSTh B TMpOLEcCe TO3HAHUS TMOHATHS (IpPEeAMETHhIE U
METaNpeIMETHBIE), CUMBOJMYECKUE (3HAKOBBIE) MOJIENH, UCIOJIb3yeMble B XHUMUH,
MpeoOpa30BbIBATh IIUPOKO NPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC TMPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMMBOJ DJJIEMEHTa), XUMHUYecKas Qopmylia U ypaBHEHUE



XUMUYECKON peaKkliuy — IPH pelieHnr yueOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM 3THX
MOJENBHBIX NPEACTABICHUN BBISBISITH U XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKMX BEUIECTB M XMMHUYECKHX PEaKUUW, BBISBISATH
o0lue 3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBIE CBSI3M M NPOTUBOPEYHS B
M3Y4aeMbIX MTPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHHUE WCIIONb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUA, a TAK)KE€ B KAYECTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE
PAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

npuoOpeTeHre OmNbITa MO0 IUIAHUPOBAHMIO, OpPraHU3alMd W MPOBEJICHUIO
YUYEHMUYECKMX  OJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJO0M  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 pe3yibTar, (HOpMyIHpoBaTh OOOOLIECHUS U
BBIBOJIbI IO PE3YJIbTATAM IMPOBEAEHHOTO ONBITA, UCCIEI0BAHUSA, COCTABIATh OTYET O
MpoJIeJTaHHOM padoTe.

Pabora c nndopmanueii:

YMEHHE BbIOMpATh, AaHAJIM3UPOBAThb U HHTEPIPETHUPOBATH HHPOPMAIIIO
pa3IMyYHBIX BHUJIOB M (OPM NPEJCTABICHUS, IMOJIYYaeMyl M3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIONYJIApHAs JUTEepaTypa XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHbIE 1OCOOus,
pecypcbl HTEepHETA), KPUTHUECKH OLEHUBATH MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
MH(}OpMaIHIO;

YMEHUE MNPUMEHATh Pa3IU4HbIE METOAbl W 3alpoChl NPH IOUCKE M OTOOpe
MH(POpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJIsl BBIITOJIHEHUS yUEOHBIX
U TIO3HABaTEJbHBIX 3aJad OIpeNeIEHHOr0 TUMa, NMPUOOpPETEeHHE OmbiTa B 00JACTH
UCIIOJb30BaHUSl  MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,  OBJaJIeHUE
KyJIbTYpOM  aKTMBHOIO  HCIIOJIb30BAaHUS  PA3JIMYHBIX  ITOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpPAaTh ONTUMAaNbHYIO (hOpMy MpencTaBieHHs HHOOpMALUU U
WJUTIOCTPUPOBATH pEUIAEMbIe 33/1a4d HECIOKHBIMU CXEMaMHM, AMarpaMMaMu, IpyruMu
dbopmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE HCHOJB30BaTh W  aHANM3MpPOBaTh B  IMpolecce ydyeOHOH U
UCCIIEZIOBATENLCKON JAESITENbHOCTY HH(OpPMALMIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOIHOM CPEBI.

KoMMmyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

yMEHUS 3a7aBaTh BOIPOCH! (B XOJ€ Auanora u (MiaM) AMCKYCCHH) MO CYIIECTBY
o0cyx1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEAJIONKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEIOKEHHOW 3a/1a4H;

YMEHUS NPEICTABIIATh MMOTYYEHHBIE PE3yIbTaThl MO3HABATEILHOMN JESITEIIbHOCTU
B YCTHBIX M NHUCBMEHHBIX TEKCTaX; J€JaTh MPE3EHTALMIO0 PE3YJIbTATOB BBITOIHEHUS
XUMHUYECKOTO JKCIIEPUMEHTa (JIabOpaTOpPHOTO OMbITA, J1A0OPATOPHOUM pPabOTHI IO
MCCJIETOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);



yMEHUSI y4yeOHOTO COTPYIHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEIbHON U HCCIIEIOBATENIBCKOM AEATEIBHOCTH MPHU PEIICHUH BO3HHKAOIIUX
npo0sieM Ha OCHOBE YU€Ta OOIIMX MHTEPECOB M COTJIaCOBAHUS MO3ULIUMA (00CYKIEHUS,
OOMEH MHEHUSIMU, «MO3TOBBIE IITYpPMbD», KOOPAMHAIMS COBMECTHBIX JICHCTBUI,
ONpeaeeHUEe KPUTEPUEB 110 OLICHKE KA4€CTBA BBIIIOJIHEHHOW PabOThI U IpyTHUE).
PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:
YMEHUE CAMOCTOSTENBHO ONPENEHATh LEIU JEeATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTh, BHIOMpaTh Hanbojee 3(PGEeKTUBHBIC CIOCOOBI pEIICHHUs YYCOHBIX H
NO3HABATEIbHBIX  3a7a4, CaMOCTOATEIIbHO COCTAaBIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIN AJITOPUTM JCUCTBUHA TPU BBINIOJHEHUM 3aIaHUN C YUYETOM MOy UYCHUSA
HOBBIX 3HAaHMU 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKUHUAX, OLIEHUBATH
COOTBETCTBHUE IMOJYYEHHOT'O Pe3yJibTaTa 3asBJICHHOW LIETU, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIOBUU 33]IaHUN.
HNPEAMETHBIE PE3YJIBTATBI
B cocraBe npeaMeTHBIX pe3ysIbTaTOB [0 OCBOEHUIO 00513aTENBHOTO COACPKAHUS,
YCTaHOBJIEHHOTO JJaHHOH (heepanbHOM pabodeil mporpaMMoi, BBIAEISAIOT: OCBOCHHbBIE
0Oy4JaroNIMMUCs Hay4YHbIC 3HAHUS, yMEHHS U CIIOCOOBI IEUCTBUH, cielIUUYECKUe s
MpeAMETHOU 00J1aCTU «XUMHS», BUIBI JEATEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpeTalnuu, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3NHMYHBIX YYEOHBIX M
HOBBIX CUTYyaI[UsX.
K koHy oOydenust B 8 kJiacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
® pacKpbIBaTh CMbBICT OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUI AJIEMEHT, ITPOCTOE BELIECTBO, CII0)KHOE BEILIECTBO, CMEChH
(oHOpOAHAS M HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL ATOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
JI0JI1 XUMUYECKOTO DJIEMEHTA B COCIMHEHUHU, MOJIIPHBIN 00BEM, OKCHJI, KHCIIOTA,
OCHOBAHHUE, COJIb, JJIIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs
peakisi, KiiacCu(pUKaIus peakilfii: peakiuu COCIMHECHUSI, PEAKIIUU PA3TIOKECHHUSI,
peakiuu 3aMeIIeHUs, PEaKIMi 0OMEeHa, HK30- U SHJOTEPMHUUECKHE PEaKIuy,
TErI0BOM 3 (PEKT peakuuu, SAPO aToMa, FINEKTPOHHBIN CION aToMa, aTOMHas
opOuTanb, paguyc aroMa, XuMHUYecKas CBS3b, MOJISIPHAs U HENoJspHas
KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0Jis
BelllecTBa (IIPOLIEHTHAs! KOHIICHTPAIlUs) B PpaCTBOPE;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U IPUMEHSATH 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

® HCIOJb30BAaTh XUMUYECKYIO CUMBOJIUKY JJI COCTaBJIeHUs (hOPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;



ONpEJIENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHUCJICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TPUHAITIEKHOCTh BEIIECTB K
onpeaenéHHOMY KJIacCcy COSUHEHH 1o popMyiaM, BUI XUMHUECKOH CBS3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

packpeiBath cMbiIci [lepuoanueckoro 3akona /I. 1. Menneneena:
JEMOHCTPUPOBATh NTOHUMaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT UX MoJiokeHus B [lepuonnueckoit cucteme, 3aKOHOB
COXpaHEHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO
YYEHMs], 3aKOHa ABOraipo;

OTHCHIBATh U XapaKTepu30BaTh TabanuHyto ¢popmy [lepuoandeckoii cucTemMbl
XUMUYECKUX DJIEMEHTOB: pa3iuyarh MOHATUS «TJIaBHas nojarpynmna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynna)y», manbie U 60JbIINE TEPUOIbI, COOTHOCUTH
0003HaueHus, KOTopbie uMeroTces B Tabnuie «llepuoandeckas cuctema
XxuMHueckux snemMeHToB [1. . MenneneeBay ¢ 4MCI0BBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l AApa, 001Iee YUCIO0
ANIEKTPOHOB U PACHPEEICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKUE FIIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE PEAKIUH (IO YUCILY U COCTaBYy yYacCTBYIOIIMX B PEAKIIMH BEILIECTB, 110
TeroBoMy 3G heKTy);

XapaKTepU30BaTh (OMMCHIBATh) OOIINE XMMHUECKHUE CBOMCTBA BEILIECTB PA3IMYHBIX
KJIACCOB, IOJITBEPXAasi ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX YPABHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKHUX NPEBPAICHUN B Pa3IMUHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOI0 3JIeMEHTA MO0 (popMmyJie COeTMHEHUS, MACCOBYIO
JIOJIIO BEILIECTBA B paCTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM
peakiuu;

OPUMEHATbh OCHOBHBIE ONIEPALIUU MBICTUTENIbHOM EATENbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHHE, CUCTEMATHU3AIMIO, KIacCU(PUKAIIHIO, BHISBICHUE
MPUYMHHO-CJIEACTBEHHBIX CBA3EH — JIJIs1 M3yUYEHHS CBOMCTB BEUIECTB U
XUMHUYECKUX PEAKIINil, €CTECTBEHHO-HAy4YHbIE METO/Ibl TO3HAHUS — HAOJIOICHHE,
U3MEepeHne, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

CJIEIOBaTh MPaBUJIaM IMOJIb30BAHUS XUMHUECKON OCYA0H U 1TaOOpaTOpHBIM
000pyI0OBaHUEM, a TAKKE PaBUIIaM OOpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIUSIMU IO BBIMOJTHEHHIO J1a00PATOPHBIX XMMUYECKUX OMBITOB 11O
MOJTYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOOPO/Ia U KUCIOpOa),
IIPUTOTOBJICHUIO PACTBOPOB C OIIPEAEIEHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MIPOBOAUTH XMMHUECKHE SKCIIEPUMEHTBHI 110



PAcCIO3HABAHUIO PACTBOPOB LIEIOYEN U KUCIOT C MOMOIIBIO HHAUKATOPOB
(makmyc, dheHondraienH, METUIOPAHXK U JPYTHe).

K koHiry 00y4yeHus B 9 kjacce nmpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITUN: XUMUUECKUN JIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, IPOCTOE BEILIECTBO, CIIOAKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTD, CTEIIEHb OKUCIICHUSI, XUMHYECKas
peakiusl, XMuMUYECKast CBsI3b, TEIJIOBOU d3(PPEKT peakiuu, MoJib, MOJISIPHBIA 00BEM,
PacTBOP, NEKTPOJIUTHI, HEIJIEKTPOIUTBIL, SJEKTPOIUTUYECKAS AUCCOIUALINS,
peaKkIuy HOHHOTO 0OMEHA, KaTaau3aTop, XUMUYECKOe PaBHOBECUE, 0OpaTUMbIE U
HEOOpaTUMBbIE peaKlUK, OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU,
OKHUCIIUTEIIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
aM(pOTEPHOCTh, XUMUIECKas CBSI3b (KOBaJCHTHAS, HOHHASI, METAJUTHYECKas ),
KpUCTAININYECKAs! PEMIETKA, KOPPO3HUsI METAIIIOB, CILIABBI, CKOPOCTh XUMHUYECKOMN
peakuuu, mpeaenbHo nomyctuMas konuentpanus 11K Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHSTh 3TU
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;
HCIIOJIB30BaTh XUMUUYECKYIO0 CUMBOJIMKY JIJISI COCTAaBJIEHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;
ONPENEIIATh BaJICHTHOCTh U CTETNIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COEAMHEHUSX PA3JIMYHOIO COCTABA, MPUHAJIC)KHOCTh BEUIECTB K OMPEICTIEHHOMY
KJIACCY COEJIMHEHMI N0 popMysiaM, BUJI XUMHUUECKOHN CBSI3U (KOBaJICHTHAs,
HMOHHAasl, METaJUINYECKasi) B HEOPraHUYECKUX COSTMHEHUSIX, 3apsi] HOHA TI0
XUMUYECKOU (hopMyIie, XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COEAMHEHUI, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbICH [lepuognueckoro 3akona /. 1. Menneneesa u
JEMOHCTPUPOBATH €r0 MTOHMMAHUE: ONMUCHIBATh U XapaKTEPU30BaTh TAOIUIHYIO
dbopmy Ileproanueckoit cuCTEMbl XUMUUYECKUX DJIEMEHTOB: Pa3inyaTh MOHATHUS
«raaBHas noArpynmna (A-rpymnma)» u «nodounas noarpyimmna (b-rpymnmna)y», manbie u
OOJBIITNE TIEPUOIbI, COOTHOCUTH 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
NEePUOIUYECKON TabIuIle, C YUCTOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij AJipa, 00IIee YHUCIIO0 AIEKTPOHOB U
pacrmpenesieHre uX 1Mo AIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUM CBOMCTB JIEMEHTOB M UX COCIMHEHUH B Mpejieax MajbiX IEpHUOI0B
¥ TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHUS UX aTOMOB;
KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE PeaKInu (M0 YKUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO
TerIoBoMy 3P (HEKTy, 10 U3MEHEHUIO CTETICHEH OKUCICHHUS] XUMUYECKHUX
AJIEMEHTOB);



XapaKkTepu30BaTh (OMUCHIBATh) 00IIHE U cieU(PUISCKUE XUMUUYECKHE CBOMCTBA
MPOCTBIX U CIOKHBIX BEILIECTB, MOATBEPIK/1asl ONMKMCAaHUE TPUMEpPaAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;
COCTaBJIATh YPABHEHUS AJICKTPOJIUTUUECKON JUCCOIUAIIMY KUCIIOT, IIeJI0Yel U
COJICH, MOJIHBIC U COKpAIIEHHbIE YpaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YpaBHCHUS
peakIuii, TOATBEPKAAIOIINX CYIIIECTBOBAHUE TCHETHUYECKON CBI3U MEXTY
BEILIECTBAMHU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUi MTOCPEACTBOM
COCTABJICHHUSI 3JICKTPOHHOTO OajlaHCca 3TUX PEaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTH MPOTEKaHUS XUMUUECKUX TIPEBPAIIEHUN B Pa3IMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISPHYIO MacChl BEIECTB,
MAaCCOBYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTa 10 (popMyJie COEUHEHHUSI, MACCOBYIO
JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peaKkIuu;

co0JIroaTh IIpaBUiia MOJIb30BaHUS XUMHUUYECKOM TIOCY/I0H U 1a00paTOPHBIM
o0opymoBaHUEM, a Tak)Ke MpaBujIa oOpalleHus C BEIECTBAaMU B COOTBETCTBUU C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB 1O
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIIEKHUCIIOTO ra3a);
MIPOBOAUTH PEAKIINH, MOITBEPKIAIOIIUE KAU€CTBEHHBIH COCTAB PA3JIMUHbBIX
BEILIECTB: PaClO3HABATh OMBITHBIM MYTEM XJIOPH-, OPOMUI-, HOJUI-, KapOOHAT-,
docdar-, cunukar-, cyabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUSI 1 HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKHUX
BCILIECTB;

MIPUMEHSITH OCHOBHBIE OTIEpAIIUU MBICITUTEIBHOMN AEATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMAaTHU3alIuIO, BBISIBIICHHE MPUYUHHO-
CJICICTBEHHBIX CBA3€M — JJIs1 U3YYCHUS CBOVCTB BEIIECCTB M XUMUUYECKUX PEAKIIHM,
€CTEeCTBEHHO-HAyYHBIC METO/IbI TIO3HAHMS — HAOIIIOICHUE, U3MEPECHHE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie
n/n TeM NMPOrpaMmMbIl Bceero p IpakTHYyecKue o0pa3oBaTejibHbIE PeCypPChl
200ThI
P padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMuueckue 15 bubnnoreka IIOK

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

Hroro o pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonsitue o kucinorax 3 1 bu6nuoreka [IOK

' U COJIAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK

' OCHOBAHHUAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcCHI 11 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
bu6mmorexa [IOK
14 II 7
OHATHE O THIPOJIHM3E colen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIUU B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[emowmere meTanb https://m.edso0.ru/00ae14b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBernieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 001ieodpa3oBaTenbHbIX yupexaenuit O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpereparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHaapTa od1ero oopasoBanus B 001eo0pa3zoBaTeNIbHBIX yupekaeHus1x Bonrorpaackoi
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padotsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumus. 8 xnacc: paboyas terpaapb k yueOnuky O. C. ['abpuensna O. C.
I'abpuensn, A. B. SlmykoBa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeanitHbie 00pa30BaTeIbHBIE PECYPCHI.
http://www.chemnet.ru

lazera «Xumus» 1 cailT 1uist yuurens «51 uay Ha ypok xumuuy» http://him.1september.ru.

Enunas xomteknus LIOP: [penmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MAaTepHAJIOB 10 XMMHUH Ha moptaie Chemnet.
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