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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha oCHOBE (enepalnbHON padoueit
MporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIIMU MPETNojiaBaHus Yy4eOHOTO
npeaMmera «XuMHS» B 00pa3oBaTelbHBIX —opraHusanusx Poccuiickoi
denepaunu.

[Iporpamma mo xumum 1aé€T MpeACTaBICHUE O IEJIAX, OOIIeH cTpaTteruu
oOy4yeHUsl, BOCIHUTAHUS U Pa3BUTUS OOYYAIOIIUXCSA CPEACTBAMU Y4eOHOTO
npeaMeTa,  YCTaHaBJIMBaeT  o0s3aTelbHOE  NPEJAMETHOE  COJIEp)KaHue,
peayCMaTpUBAET paclpesieieHue ero mo KjiaccaM U CTPYKTYpPHpPOBAaHHUE TIO
pazzienaM W TeMaM TMPOrpaMMbl O XUMHH, ONpPEACNISIeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEH/TyEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XUMUHU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBsA3€H, JIOTUKKM Yy4eOHOro Tpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydalomuXcs, OMpeneNsieT BO3MOXKHOCTH TpenMera st
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIIero o0pa3oBaHus, a Takxke TpeOoBaHUM
K pe3yibTaTaM OOydYeHHs XMMHUU Ha YpOBHE IeJied H3y4YeHHs TpeaMeTa Hu
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATENbHON AESATEIBHOCTH OOYYaIOLIErocs Io
OCBOCHHUIO YYEOHOTO COEpKaHU.

3HaHWE XUMUU CIYKUT OCHOBOM 1Jisi (DOPMUPOBAHHS MHUPOBO33PEHUS
o0y4aromierocsi, €ro MpeiCcTaBlIeHui 0 MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HopMHUpPYyEMbIEe XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUAX
HHEPTrUU U 00 SBOJIOIUHU BEIIECTB B MPUPOJIE, O MyTSIX PEHICHUS III00ATbHBIX
mpo0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETHUCCKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH JUIsI  CaMOpasBUTHS U
dbopMupoBaHUs KYJBTYphl JHYHOCTH, €€ o00med u (YHKIMOHATHLHOM
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEMN
OoOydJarommXCcs, HABBIKOB WX CAMOCTOSITENBHOW YYeOHOW NeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCE/IHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHON NEATeNbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LETOCTHOTO B3MJIsila Ha €AUMHCTBO TMPHUPOJBI U  YENOBEKa, SBISICTCS
OTBETCTBEHHBIM 3TArloM B (OPMUPOBAHUU €CTECTBEHHO--HAYYHOU TPaMOTHOCTH
oOyyJarommxcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TPUPOJe, K UEIOBEKY, BHOCHUT CBOM BKJIaJ B
HKOJIOTHYECKOe 00pa3oBaHuE 00YyHAIOIIMXCS.

JlanHble HanpaBieHUs B 00YYEeHUU XUMHHM O0ECreYrBaIoTCs crieuuuKon
colepKaHMusl y4eOHOTro TMpeaMeTa, KOTOPBIM  SIBIAETCS  MEeJaroruuecku
aJanTHPOBAHHBIM OTpaK€eHWEeM 0a30BOM HAyKU XMMHU Ha OMPE/ICIEHHOM JTarie
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIETO 0Opa30BaHHS OPUEHTUPOBAH
Ha OCBOEHHE OOY4YarOIIUMHUCS CHUCTEMbl IEPBOHAYAJBHBIX TOHSATUA XUMHH,
OCHOB HEOPTaHWYECKOM XUMUM U HEKOTOPBIX OTACIIBHBIX 3HAUYMMBIX TMOHSTHUN
OpraHUYeCKOM XUMUHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojaxojaa k e€ uzyuenuto. CoaepkaHue CKIAJIbIBAECTCS U3 CUCTEMBI
HNOHATUHA O XHMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHI O
XUMHYecKo peakiuu. O0e 3TH CHUCTEMBbl CTPYKTYPHO OpPraHHW30BaHbl I10
OPUHUMUITY IOCJIENA0BATEIbHOTO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX
IPEACTaBICHUI PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnyeckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBICHUN 00 dIEKTPOIMTHYECKOW JTHUCCOLMAIMKM BEIICCTB B
pacTBopax.

Teopernueckue 3HAHUS pacCMaTPHUBAIOTCS HA OCHOBE OJMIIMPUYECKH
MOJIYYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIHHO OT
OJIHOTO YpOBHS K JAPYroMy, BBHIIOJNHSS (YHKIUA  OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHre mporpaMMbl MO XUMHUU CIOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHAS. O XUMHUYECKOW COCTAaBJISIIOLIENM HAy4YHOM KapTUHBI MHpA B
JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHHIO
Y METOJIaM IO3HaHUs B HayKe. M3ydyeHre XUMHUHM IPOUCXOJUT C MPUBICUEHUEM



3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaMMH MUp»,
«buonorus. 5-7 knaccel» u «dusnka. 7 Kiacey.

[Ipu wu3yyeHUHM XUMUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM  HAyKM Kak  O00JIaCTH  COBPEMEHHOI0  €CTECTBO3HAHUS,
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB
MHUPOBON KYJIBTYphl. 3ajadya y4eOHOro mpeamera COCTOUT B (pOpPMHUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIIUX (DAKTOB, MOHITUH, 3aKOHOB U
TEOPETUUYECKUX TMOJIOKEHUH, AOCTYNHBIX OO0O0OIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, A3blKa HayKd, B MPUOOIICHUN K HAy4YHBIM METOJaM IO3HAHUS MpU
U3YUYEHUU BEIIECTB M XMUMHUYECKHX peakiuii, B (OPMUPOBAHUH U Pa3BUTUU
MO3HABATEIbHBIX YMEHUNW M MX NPUMEHEHHM B Y4eOHO-TIO3HABATEIBLHOU U
y4eOHO-UCCNEIOBATENbCKON e TeTbHOCTH, OCBOEGHUU TMpPaBWI 0€30MacHOTO
oOpallieHusl C BEUeCTBAMU B TTOBCEIHEBHOM KU3HH.

[Ipy u3yyeHun XUMUKM Ha YypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaKHOE 3HAUYCHHUE MPUOOPETU TaKHUe 1M, KaK:

— (opMupoBaHHE€ WHTEUICKTYaJdbHO pPa3BUTON JUYHOCTH, TOTOBOWM K
caM0o00pa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

— HampaBJIeHHOCTh OOyYeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOIIeHHe
0oOy4JarImuXcs K CaMOCTOSITENIbHOW MO3HABATEIbHON NESITebHOCTH, HAYYHBIM
METOJIaM TMMO3HaHUs, (OPMUPYIOIIMM MOTHBAILIMIO U Pa3BUTHE CIIOCOOHOCTEHN K
XUMUU;

—  obecrmeyeHue  YCJIOBHH, CITIOCOOCTBYIOIIUX  MPUOOPETCHUIO
OoOy4JaromMMHCS  OIbITa  Pa3HOOOpPa3HOW  JAESATENbHOCTH, T[O3HAHUS U
CaMOITO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHUHWH), HMMEIOLIUX
YHUBEPCAJIbHOE 3HAUEHUE ISl PA3JIMYHBIX BUJIOB JIEATEIIBHOCTH;

— (¢opmupoBaHue o0OmIeH (YHKIIMOHAIPHON M E€CTECTBEHHO-HAYYHOMH
rPaMOTHOCTH, B TOM 4YHCJE YyMEHHH OOBACHATH M OIICHUBATh SIBICHUS
OKPY’KaIOUIEro MUpA, UCIOJIb3Yysl 3HAHUSA U OIBIT, MOJYyYECHHBIE MIPU U3yYCHUU
XUMHH, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TMOBCEIHEBHOW >XWM3HU U
TPYZOBOU JESITETbHOCTH;

— (¢dopmupoBaHne y OOyYarOMMXCA TYMAaHUCTUYECKHX OTHOIICHHMH,
MOHUMAHMSI LEHHOCTH XUMHWYECKUX 3HAHUM /i1 BBIPAOOTKH 3KOJIOTUYECKHU
1enecoo0pa3HOro MOBEACHUSI B OBITY W TPYJAOBOM JEATEIBHOCTH B LIEJNAX
COXpaHEHHMs CBOETO 3[J0POBbsI U OKPYKAIOLIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKUX IIEHHOCTEH,



FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tpopuiii M  HampaBIEHHOCTH
JanbHeuIero o0yyeHus.

OOmiee 4yMcIO 4YacoOB, OTBEAEHHBIX ISl WM3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaiseT 136 yacos: B 8 kitacce — 68 yacos
(2 yaca B Heemo), B 9 kiaacce — 68 yacos (2 yaca B HeZIEIIO).



COIAEPKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Posib XuMuu B ’KU3HU YEJIOBEKA. XUMHUS B CUCTEME HaYK.
Tena u BemecTtBa. PU3NUECKHUE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOax MO3HAHUSA B XUMUU. UUCTHIEC BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (popmyna. BaJeHTHOCTP aTOMOB XUMUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAasE aTOMHAs Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi J0JIsl XMMUYECKOr0 3JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Mons. Monspras Macca. B3auMocBs3b
KOJIMYECTBA, MACChl M UHCJA CTPYKTYPHBIX €JWHUIl BemiecTBa. Pacd€rel mo
dbopmynaM XUMHYECKUX COSTUHECHUM.

®u3znueckue M XUMHUYECKUE SBICHUS. XHMHUYECKas peakmus Hu €€
OPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHMS.
Knaccuduxanus XuMu4ecKkux peakiuil (CoequHeHus, pa3aoKeHus, 3aMeIIeHHs,
oOMmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TOCY0H, paBuiIaMu paboThl B JabopaTopuu
u mpuéMamu oOpalieHus ¢ Ja0OpaTOpHBIM O0OOPYyIOBaHHEM, H3YYCHHE U
omnmucaHue (PUINYECKUX CBOWCTB OOpA3IOB HEOPraHUYECKHX BEIIECTB,
HabOmonenne ¢pu3ndeckux (MIaBlieHue BOCKa, TastHUE JIbjJa, pacCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJAECHCAlUi BOJAbl) U XHMHYECKUX (FOPEHUE CBEYH,
MPOKAJMBAHUE MEJAHOW MPOBOJIOKH, B3aUMOJCUCTBUE MeJla C KHUCIOTOM)
SBIICHUN, HAONMIOJEHNE ¢ ONHCAaHHE MPU3HAKOB TMPOTEKAHUS XUMHUYECKHUX
peakiuil (pa3joKeHue caxapa, B3auMOJEHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIIOM
Oapus, paszioxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJEHCTBHE
xene3a ¢ pactBopoM conu meau (11), n3yuenne cnoco00B pa3/iesieHHs] CMECE: C
MOMOIIBI0 ~ MarHmra,  (UIBTPOBAHHWE,  BBIIAPUBAHWUE,  JUCTHILISALINSA,
xpoMarorpadus, MOPOBEICHUE OYHCTKA TOBApPEHHOW COJIM, HAONIOAEHUE H
ONMCAaHUE PE3YIbTATOB IPOBEICHUS OIBITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMsI MacChl, CO3/JaHUE MOJIeTIEH MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHelue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB



Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopox — 3J1eMEHT U pOCTOE
BewecTBo. HaxoxxneHue kucimopoia B Npupoje, (PU3NYECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuawl. [Ipumenenue kuciopona. CrocoOb
MOJIYYeHHs] KHUCJIOopoAa B J1abopatopuu M MpoMbliieHHocTH. Kpyrosopot
Kuciopozaa B mpupojae. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3(PexT XUMUYECKON peakuuu, TEPMOXUMUUYECKUE YpPaBHEHU,
DK30- M JHAOTEPMHUYECKHE PEaKLMHU. TOIIMBO: Yrojlb U METaH. 3arps3HEHHUE
BO3/1yXa, YCUJICHHE TapHUKOBOIro 3 (deKTa, pa3pylnieHrue 030HOBOTO CJIOS.

Bomopon — snemMeHT m mpocTtoe BemecTBO. HaxoxkaeHuwe Bomopona B
npupojse, (¢GU3MYECKUEe U XUMHYECKHE CBOWCTBA, MNPUMEHEHUE, CIOCOObI
nosryyeHus. Kucnotsl u comnm.

Monsipabiii  00b€M ra3oB. Pacu€Thl MO XUMHUYECKHM YpPaBHECHUSIM.

dusnueckue cBoiicTBa BoJbl. Boga kak pactBoputenb. PacTBopsl.
HacelillieHHbIE U HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 101 BewiecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpPOB B MpUpPOAE M B KU3HU ueloBeka. KpyroBopor
BOJIbI B IPUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa M OUMCTKA TPUPOTHBIX
BOJ.

Knaccuduxanus neoprannueckux coeauHenuit. Oxcunbl. Knaccuduxarms
OKCHJOB: cojeoOpasytomue (OCHOBHBbIE, KHCIOTHBIE, aM(OTEpHbIE) U
Hecoseobpasyromue. Homenknarypa okcumoB. dusmyeckue W XUMHYECKUE
cBOMcTBa OKCUAOB. [lomyyeHne okCuaoB.

OcnoBanusi. Knaccudukaiuss OCHOBaHM: MIETOYM W HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHUN. PU3NUECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHne OCHOBAHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. @usndeckue
1 XUMHYECKHE cBoicTBa KuciaoT. Pan aktuBHocTu MeTaiuioB H. H. bekertosa.
[Tony4yeHnue KucIor.

Comu. Homenknatypa cojeid. Pu3M4YecKMe M XUMHYECKHE CBOMCTBa
conent. [lonmyuenue conen.

I'eHeTnueckas CBsI3b MEXY KJIaCCaMHU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KAUECTBCHHOE ONPEACICHUE COAECPkKAHUS KHCJIOpOAa B  BO3IYXE,
MOJIyYCHHE, COOMpaHWe, pAClO3HABAHWE M W3YyYCHHE CBOWCTB KHCIOPOJA,
HAONIOZICHUE  B3aMMOJCHCTBUS  BEIIECTB C  KHCIOPOAOM W yCIOBUSA
BO3HUMKHOBEHUSI M TpEKpalleHHusi TopeHuss (mokapa), O3HAKOMJIGHHE C
oOpa3liaMd OKCHUJIOB U OIKUCAHUE HX CBOWCTB, IMOJYy4YeHHE, COOUpaHue,
pacrio3HaBaHUE U W3yUYEHHE CBOWMCTB BOJIOPOJia (TOPEHUE), B3aUMOCHCTBHE



Bojopoja ¢ okcuaoM mMeau (I1) (Bo3MOKHO HUCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEJOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IUYHOA PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JI0JIEH pacTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaulaMd (HaATpUEM U KaJIbIIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUIACOMATEPUATIOB), HCCIEAOBaHUE O00pPa3LOB
HEOPraHUYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHECHUS
OKpacKM MHIMKATOPOB B pPACTBOpax KHUCIOT M IIEIOYEH, U3YUYCHHUE
B3aumoeincTBus okcuna menu (II) ¢ pacTBopoMm cepHOIl KHUCIOTHI, KHCIOT C
METaJUIaMU, pEeaKIuil HEUTpaau3aluu, MOJTy4eHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHUE OJHOTO METalyla JIPyrMM M3 pacTBOpa COJU, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJau Mo Teme «BaxHeline Kiacchl HEOPraHUYECKUX
COECIMHEHUI.

HHepuoanuecknit 3akoH u Ilepuoaumyeckas cucreMa XHUMHUYECKHX
iemenToB JI. . MenneneeBa. CTtpoeHne aTtoMoB. XMMHYECKAs] CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBble MOMBITKH KJIACCU(PUKAIIMA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
IPYIIaxX CXOOHBIX 3JEMEHTOB (LIEJOYHBIE M ILIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHUJIbI U TUAPOKCHUJIBI.

[lepuoanueckuii 3axoH. [lepuoguyeckas cucreMa XMMUYECKUX JIIEMEHTOB
. WN. MenneneeBa. KopoTkonepuogHas U JJIMHHONEPHOIHAS (HOpPMBI
[lepuonuueckoit cucrembl xumuueckux osiemMeHToB [l M. Menneneesa.
[Tepuonbr u rpynmbl. PU3UUECKUH CMBICI TOPSAKOBOTO HOMEpPa, HOMEPOB
NEPUOIA U TPYMIbI JIEMEHTA.

Crpoenune atomoB. CocTaB aroMHbIX saep. M30Tombl. DIEKTPOHBI.
CrtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB TEePBbIX 20 XMMUYECKUX AJIIEMEHTOB
[Tepuonnueckon cuctemsl Jl. 1. MenaeneeBa. XapakTepuCTUKAa XUMUAYECKOTO
3JIEMEHTA 110 ero nonoxenuto B [lepuonnueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 IPyNIaM U NePUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepuoguyeckoid cHUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB I pa3BUTHUS Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKIaHUH.

Xumunueckas cBsizb. KoBaneHTHass (MOJsipHAasT U HEMOJISIpHAs) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3J1€eMEHTOB. IOHHAsI CBS3b.

Crenenp oxucieHuss. OKUCIUTETbHO--BOCCTAHOBUTEIBHBIE —PEAKIUU.
[Ipoueccrl OKuCIEHNUS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCHIA IIMHKA C PacTBOpPAMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUn
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamnus mexXnpeIMETHBIX CBSI3€M MPHU M3YyYCHUM XMMHUHU B § Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
NOHATHM, TaK W TOHATHUH, ABJISIONIUXCS CHUCTEMHBIMH JUISl  OTJEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TIOHSATHSA: HAy4HbIM (hakT, THUNOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KIaccu(pUKaIusi,  MNEPUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOACITUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBICHUE.

®dusuka: Mmarepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbI, PAaJUOAKTUBHOCTb, MOJICKYJA, DSJCKTPUYECKUN 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBAa, Ta3, (U3MYECKUE BEITUYUHBI,
€IMHUIIBI UBMEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: poTocunTes, npIxanue, ornocdepa.

'eorpadusi: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo H XUMHUYeCKasl peaKkuus

[Tepuonnueckuii 3akoH. [lepuoguueckass cucteMa XUMUYECKUX JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XUMUYECKUX DHJIIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KajdblUusi U HX
COCIMHEHUH B COOTBETCTBHM C IIOJIOKEHHEM 3JEeMEHTOB B lleproamueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAIUIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBA3U.

Knaccudukamms w  HOMEHKIATypa  HEOPraHMYECKHUX BEILIECTB.
XHWMUYECKHME CBOWCTBA BELIECTB, OTHOCAIIMXCS K pa3IMYHbIM KilaccaM
HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKas CBA3b HEOPraHNYECKUX BEILECTB.

Knaccudpukanusa XUMHUYECKHX pEAKUUA MO Pa3auyHbIM Mpu3HaKaMm (1o
YHCIIy ¥ COCTAaBY YYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEILUIOBOMY d(DdeKTy,
[0 HW3MEHEHUIO CTEIEHEW OKUCJICHHUS XUMHYECKHX DJJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHUIO KaTauu3aTopa). ODK30- U  SHIOTEPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKAE YPABHECHMUS.



[lonstue o ckopoctn xummyeckor peakuuu. llonaTre 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [loHSTHE O TOMOT€HHBIX U
reTeporeHHblx peakuusax. llonstue o karanmse. [loHATHE O XMMHYECKOM
paBHOBecUU. DaKTOpBI, BIMSIOIINE HAa CKOPOCTh XUMHUUYECKOM pEAKUUH H
ITOJIO’KEHUE XUMHYECKOIO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUHU, JJIEKTPOHHBIA OajaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBleHHME  ypaBHEHHI
OKHCIIUTEIBbHO--BOCCTAHOBUTENBHBIX PEAKIUA C HCMHOJb30BAaHUEM METOJA
ANIEKTPOHHOTO OaJiaHca.

Teopust ~ 2IEKTPOIUTUYECKOW  JTHCCOLMALIMH. DNEeKTpOauTBl U
HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. MeEXaHU3M JAMCCOIMALUA BELIECTB C
pa3IMYHBIMU BUJAMU XUMHYECKOHM cBsi3U. CreneHp nuccounanuu. CuibHbIE U
ca0ble AJIEKTPOJIUTHI.

Peakiiun wmonHOro oOMeHa. YcCNOBHUSI MPOTEKaHUS PEaKlUUil HOHHOTO
oOMeHa, TOJIHbIE M COKpalléHHbIE HMOHHBIE ypaBHeHHMs peakiuil. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJeil B CBETE MPEJCTAaBICHUN 00 AIEKTPOIUTHYECKOM
nucconuanun. KauecTBeHHbIE peakuy Ha MOHBL. [IOHATHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIIAIMU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaJUIOB (rpaduTa M ajqMasa), CIOKHBIX BEIIECTB
(x7opuga HaATpusi), UCCIEIOBAHME 3aBUCUMOCTH CKOPOCTH  XWMHUYECKOH
peakuud  OT  BO3JEWUCTBHS  pa3iMYHbIX  (aKTOpPOB,  HCCIIEIOBaHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCAa IUCCOLUALNU KHUCIOT,
niesoyei u cojiel (BO3MOKHO MCIOJIb30BAHUE BUJIE0 MATEPHAIIOB), IPOBEICHHE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKUA MPOTEKAHUS PEAKIMH MOHHOTO OOMeHa
(oO6pa3oBanue ocanuka, BBIJEJICHUE Ta3a, OO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX [PUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKLIUI
(ropenue, peakuu pasIoKEeHNUs, COEJIMHEHN), pacro3HaBaHUe
HEOPraHUYECKUX BEIIECTB C ITOMOILIBK) KAYECTBEHHBIX PEaKUHUM Ha HOHBI,
pELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTanibl 1 X COeTUHECHUS

OOmiass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE cTeneHn okuciaeHus. CTpoeHue u (pU3n4YeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TajOoreHoB. XWUMHYECKHE CBOMCTBA Ha IPUMEPE XJIOpa
(B3anMoOJEICTBUE C METAJIaMH, HEMETaJUlaMHM, IIeJ04aMHu). XJIOPOBOIOPO.
ConsHas KUCI0Ta, XMMHUYECKUE CBOMCTBA, MOTyUYCHHUE, TpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeJOBeKa. BakHeWIne XJIOpuabl U UX
HAax0KJICHUE B IIPUPOJIE.



O6mass  xapakrepuctuka 3jeMeHTOB  VIA-rpynmbel.  OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pusndeckue
CBOMCTBA IIPOCTBIX BEIIECTB — KHCIOpPOJAa M CEPbl.  AJUIOTPOIHBIE
MOAU(PUKALIMU KUCIOPOJa U cepbl. XUMUYECKUE cBOKCTBA cepbl. CepoBo0pO,
cTpoeHue, (U3MYECKUEe U XHUMHUYecKue CcBoMcTBAa. OKCHABI Cephl  Kak
MpEeACTaBUTENN KHUCIOTHBIX OKcHioB. CepHas kuciora, (U3HUECKHE U
XUMUYECKHEe CBOMcTBa (00I[ME Kak TMpeACTaBUTENsl Kiacca KHUCIOT H
cnenuduyeckre). XUMUYECKUE PEAKIUY, JIEKAIIUE B OCHOBE MPOMBILIJIEHHOTO
crnocoba moixydeHus: cepHoil KucioThl. Ilpumenenue cepHoil kucinotbl. Conu
CEepHOM KHCIJIOTHI, KaUeCTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl
U €€ COCNUHEHHUUN B NpUpoJe. XUMUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH Cpelbl
COCIMHEHUSMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €0 MPEOTBPAILCHHUS.

O6mmas xapakTepucTuka 31eMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B
npupoje, Gusndeckue U XumMuieckue cpoiictBa. KpyroBopor azora B npupo/e.
AMMUak, ero puanyeckue U XUMUYECKHE CBOMCTBA, MOJyYeHHE U TPUMEHEHUE.
Conu amMMoHUSs, UX (U3MYECKHE M XHMHUYECKHE CBONCTBA, NPUMEHEHHE.
KauecTBeHHast peakiusi Ha UOHBI AaMMOHUA. A30THasi KUCJIOTAa, €€ MOJy4eHHE,
¢usznueckre W XUMUYECKHE CBOICTBa (00IIME Kak IpeACTaBUTENs Kiacca
KuciIoT u crneuuduyeckue). Mcnonb3oBaHUE HUTPATOB U COJIEM aMMOHHS B
KayeCcTBE MUHEPAIbHBIX YAOOpeHHi. XUMHUECKOe 3arpsi3HEHHE OKpYyKaroulen
Cpeabl COEAMHEHUSAMM a30Ta (KUCIOTHBIE 10K, 3arpsI3HEHUE BO3yXa, IOYBBI
u BojoéMoB). Docdop, amnorponHbie Mogudukanuu dochopa, uzndeckue u
xumuueckue cBorictBa. Oxcun  dochopa (V) u  dochopras xuciora,
bu3uYecKue U XMMUYECKUE CBOMCTRBA, IorydeHue. Mcnonas3oBanue pocdaTon B
KayeCTBE MUHEPAIbHBIX yI0OPEHUN.

O6mast  xapakrepuctuka 23yeMeHToB [VA-rpynmel.  OcobeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTJIEPOA, aNIOTPOIHBIE
Monu(dUKalMK, pPacIpoCTpaHEHHE B TNPUPOJE, (PU3UUYECKHE W XUMHUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopor yraepona B mpuponae. OKCHIBI yriepona,
ux (u3nueckue U XUMHUYECKHUE CBOICTBa, JEWCTBHME Ha JKHUBbIE OPraHU3MBI,
MOJTyYeHUe U MPUMEHEHHE. DKOJOTHYECKHe MPOOIeMbl, CBI3aHHbBIE C OKCUIOM
yrnepoga (IV), rumore3a TI00abHOTO MOTEIUICHUS KJIMMAaTa, MApPHUKOBBIN
addekr. YrompHas kuciora W €€ coiau, uX (HU3WYSCKHUE M XHMHYCCKHC
CBOIICTBA, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHart-
noHsl. Mcnonbs3oBaHue kapOOHATOB B OBITY, MEIMLMHE, NPOMBILUIEHHOCTH U
CEJIbCKOM XO3SMCTBE.



[lepBoHauanbHble TOHATHS 00 OpPraHMYECKUX BEMIECTBAX Kak o
COCIMHCHUSAX yTiiepona (METaH, 3TaH, 3TWJICH, alleTUJICH, ITaHOJ, TIHUIECPHH,
yKCycHasi Kuciorta). [IpupojHbIe HWCTOYHUKH  YIJIIEBOJAOPOIOB  (YTOJb,
MPUPOJIHBIN Ta3, HePTh), MPOAYKTHI UX TIepepaboTKu (OEH3MH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [IOHATHE O OMOJOTMYECKHM BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBoJax — U UX POJH B KU3HH 4YeJIOBeKa. MaTepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCITMHCHHM.

KpemHunmii, ero ¢u3MUecKue W XUMHUYECKHE CBOWCTBA, IOJYYCHHE U
npuMmeHeHre. CoeMHEHHsSI KpeMHHUs B mpupojae. OOmme mnpeacTaBieHus 00
okcuze kpemuus (IV) u kpemuueBol kucinore. CHIIMKaThI, UX UCIIOJIB30BAHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEIbHBIC MAaTEPHAJIbI: KepaMUKa,
CTEKJIO, LIEeMEHT, 0eTOH, jkene300eToH. [Ipobiaembl 0€30MacHOro UCTIOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPHAJIOB B ITIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenn.

U3y4YeHHE O0OpaslloB HEOPraHWYCCKHUX BEIIECTB, CBOWCTB COJISTHOH
KHCJIOTHI, TIPOBEJICHNE KAUeCTBCHHBIX PEAKIIUI Ha XJIOPHI-MOHBI M HAOJI0ICHNE
NPHU3HAKOB WX MPOTCKAHUS, OIBITHI, OTpaKaromue (PU3NIECKUEe W XUMHUCCKHE
CBOICTBA TaJOr€HOB M HX COCAMHEHHH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJIEHHE C oOOpa3llaMH XJIOPHUIIOB (TajlOre€HUIOB),
O3HaKOMJIEHHME C oOpa3umamMu cepbl M €€ COeAMHEHHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATepUaIoB), HAONIOJEHHE TMpolecca OOYIrIIMBaHUS
caxapa IOJ JEWCTBHEM KOHIEHTPUPOBAHHOM CEPHON KHCIOThI, H3y4eHUE
XUMHUYECKMX CBOWCTB  pa30aBIEHHOW CEpPHOM  KHCJIOTBI, IPOBEICHUE
KaueCTBEHHON peakIuu Ha CcyabpaT-doH M HAONIOJEHHWE TpHu3HaKa eé
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOWCTBaMHU a3oTa, ¢ochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJB30BAaHHWE BHUACOMATEpUAIOB), oOOpa3laMu
a30THBIX B (OCHOPHBIX YIOOPEHUH, ToJIydeHne, COOMpaHue, paco3HaBaHUE U
M3y4eHHE CBOMCTB aMMMaKa, IPOBEJICHHE KAYECTBEHHBIX PEaKIWid Ha HOH
aMmMoHMST W (dochar-uoH ¥ HIyUYCHHE TPU3HAKOB WX MPOTEKAHUA,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEAbI0 (BO3MOYXKHO
MCIIOJIb30BAaHUE BHJICOMATEPHANIOB), H3yYE€HHE MOJIENEH KpPUCTAUITHUYECKUX
pemérok anmaza, rpaduta, ¢QyepeHa, O3HAKOMJIEHHE C  TMPOIECCOM
aZIcOpOIMM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
MpPOTHBOTa3a, TOJyYeHHe, COOMpaHUE, pPAClO3HABAHME W HM3YYCHHE CBOWCTB
VIIEKHUCIOTO Tas3a, TMPOBEJICHHWE KAauyeCTBEHHBIX peaknui Ha KapOoHAT W
CWIMKAT-UOHBl W W3Y4YEHHUE NPHU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINUICHHOCTH, PENICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHene HeMeTauibl U UX COEAUHECHUS.



MeTanjibl 4 UX COeIMHEHHUS

OO6masi xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METaUIOB Ha
OCHOBAaHMU UX MON0keHUs B [leproanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHust aroMoB. CTpoeHne meTamioB. MeTtamindyeckas
CBSI3b U METAJUIMYECKAsi KPUCTALINYECKAS PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HanpspkeHu MetauioB. Dusznueckue M XMMUYECKUE CBOWCTBA METALIOB.
OO6mue crocoObl monydeHus MeTawioB. [loHATHE O KOpPpPO3WU METAILIOB,
OCHOBHBIE CIOCOOBI 3amMTBl MX OT Koppo3uu. CraBbl (CTajdb, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBITIIUICHHOCTH.

[[lesiounble  Metajuibl: nonokeHue B Ilepuognueckor — cucreme
xuMHuueckux aneMeHToB J[. 1. Menaeneesa, CTpoEHHE UX aTOMOB, HAX0XKIECHUE
B mpupojse. Pusznueckue W XUMHUYECKHE CBOMCTBAa (Ha TpuUMepe HaTpus u
kanus). Okcuapl W THAPOKCHABI HATpUsl W Kaius. [IpuMeHeHHe IIeTOYHBIX
METAaJIJIOB U MX COCJIMHCHUM.

[IlemouHO3EeMEIbHBICE METaAbl MarHuii W KajbIMM: IIOJIOXKEHHE B
[lepuoguueckoit cucreme xumudeckux osnemeHtoB J[. WM. MeHnneneena,
CTPOEHHE HMX aTOMOB, HAXOXJE€HUE B mpupojae. PU3MYECKHEe U XUMHUYECKHUE
CBOWMCTBA MarHus W Kajibliud. BaxHeliine coequHEHUs Kalblus (OKCHUJ,
TUAPOKCHU, colin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTpaHEHHS.

AnoMuHui: TonoxkeHue B Ilepmoamdeckoil cUCTEME XHUMHUUYECKUX
anementoB JI. M. MenaeneeBa, CTpoeHHE aToOMa, HAaXOXKICHUE B IIPUPOJIE.
dusnyeckne W XHMHYECKHE CBOWCTBA afOMUHUS. AMQOTEpHBIE CBOMCTBA
OKCHJIa U TUJIPOKCHU]IA ATFOMUHUA.

Keneso: nonmoxenue B [leppoanydeckoil cuCTEME XUMHYECKUX AIIEMEHTOB
. . MenpneneeBa, CTpo€HUE aToMa, HaXOXIACHUE B Ipupojie. Ouzndeckue u
XUMHUYECKHE CBOMCTBA »kene3a. Okcuibl, THAPOKCUIBI U coyn kene3a (II) u
xenesa (III), ux cocraB, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpaslamMyd METaNIOB W CIUIABOB, HUX (DU3HUCCKUMH
CBOMCTBaMH, M3y4YCHHUE PE3YJbTaTOB KOPPO3UM META/UIOB  (BO3MOKHO
HCIIOIb30BaHUE BHACOMATEPHAIOB), OCOOCHHOCTECH B3aMMOJICHCTBHS OKCHJIA
KaJbllis W HATpUs C BOAON (BO3MOXHO MCIOJIb30BAaHUE BUJICOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIECCAa TOPEHMUS JKEJIE3a B KUCIOPOJIE
(BO3BMOHO HCIMOJIb30BaHHWE BHUJICOMATEPUANIOB), MPU3HAKOB MPOTECKAHUS
KaYECTBCHHBIX PEAKIIMN HA UOHBI: MATHUS, KAIbIUS, aJTFIOMUHUS, IMHKA, KeJe3a
(1) w xenesa (Il1), memu (II), HaOmOACHWE W oONHMCaHUE TPOIECCOB
OKpalllUBaHMWS TUIAMEHM HWOHAMU HATpus, Kaausid W Kalblus (BO3MOXKHO
WCMOJIb30BaHUE BHUJIEOMATEPHUATIOB), HCCIEI0BaHHE aM(OTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THAPOKCUIA IIUHKA, PEHICHHE JKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxKHEeUIIne MEeTaJUIbl U UX COCTUHEHUS.

XuMHA U OKpY:KaoIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOM XU3HU 4ernoBeKa. besoracHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momoips npu
XUMHUYECKHX 0KOTax U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalollel cpeanl (MpeneibHast JomycTuMas
KOHIIeHTparusi BemiectB, panee — [IJIK). Pomp xumMum B penieHuu
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3oB MaTEPUATIOB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJIUMEPHbBIE
MaTepHaIbI).

Mescnpeomemmuoie céasu

Peanuzaius MeXnpeIMETHBIX CBSI3€M NMPHU M3YyUYCHUUM XUMHUHU B 9 Kiacce
OCYIIECTBIIICTCS Uepe3 HCIIOIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUW, TaK W TIOHATUM, SBISIOMIMXCS CHUCTEMHBIMU JUIS OTJACJIBHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01me ecTeCTBEHHO-HAYYHBIC TIOHATHS: HaAy4YHBINA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCUPUKALM, MEePUOJUYHOCTh, HAOIIOIECHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHUE, MOJIEIb, SIBIICHHE, MAPHUKOBBIN
3 PeKT, TeXHOJIOTHS, MaTEPHAIBI.

®usnka: Marepus, aToOM, 3JEKTPOH, MNPOTOH, HEUTPOH, HMOH, HYKIUJ,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJa, DJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOAHUKH, TUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBAa, ra3,  pacTBOpP,  PacTBOPUMOCTD,
KpUCTAINTMYECKass pemeETKa, CIUIaBbl, (QU3WYECKUE BEIUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6mocdepa, sKocucTeMa, MUHEPATHHBIC
YIOOpEHHs, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MuHEpaybl, TOPHBIE TMOPOIbI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMDBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUASA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro
o0pa30oBaHus JOCTUTAIOTCS B XOA€ OOYy4YEeHHMS XMMHHU B €IMHCTBE y4eOHOWU U
BOCIUTATENIBHON  JEATEIBHOCTH B  COOTBETCTBMM C  TPagULIMOHHBIMU
POCCUNUCKUMHU COIUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH TOBEACHUS U CIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAaHUSI, CAaMOPA3BUTHS U COLUATIA3AIIMN 00YYarOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPAXKAKT TOTOBHOCTH  OOYYarOlIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpUEHTALUHUN U
paciMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

[EHHOCTHOTO  OTHOIIEHHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY W HAYYHOMY HAcCJEWI0, NMOHUMAaHUS 3HAYEHUS XUMHUUYECKOMU
HAayK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHbopMaIlel O TMepefAOBBIX [OCTHXKEHUSX W OTKPBITUSX MHUPOBOM U
OTEUECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUSAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJUJIEKTUBE, KOMMYHHKAaTHUBHON  KOMIIETEHTHOCTH B
0OIIIECTBEHHO TIOJIE3HOM, Y4eOHO-HCCIIEIOBATEILCKON, TBOPUCCKON M APYTHX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM JESATEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MTO3HABATEIBHBIX 3a/1a4, BHIMOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB,  CO3JaHUM  YYEOHBIX  MPOEKTOB,  CTPEeMJIEHUS K
B3aUMOINOHMMAHWIO W  B3aMMOIIOMOIIM B  TIpoIlecce dTOM  ydeOHOH
NEATENBHOCTH, TOTOBHOCTH OLICHUBATH CBOE ITOBEICHUE W IOCTYIIKM CBOUX
TOBapHUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKON PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTaBISIOLINE
OCHOBY J1JI1 IOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MHUpPA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;



MO3HABATEJbHBIE MOTHBbI, HAIIPABJICHHBIE HA TMOJYYECHHE HOBBIX 3HAHUU
0 XUMHH, HEOOXOIHUMBbIC I OOBSICHEHHUS HAOIIOJAaeMbIX TMPOIECCOB U
ABJICHUW, MO3HABATENIbHON, MH(POPMALIMOHHON M YUTATENbCKOH KYJIbTYpPHI, B
TOM UHCJE HaBBIKOB CaMOCTOATENbHON pPabOThl € Yy4eOHBIMU TEKCTaMH,
CIIPAaBOYHOM  JIUTEpPATypoOil, JOCTYINHBIMM  TEXHUYECKHUMHU  CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEHHUIO U TO3HAHUIO, JIF0OO3HATEIHLHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOEKTHOM U  HUCCIENI0BaTEIbCKON
JEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSI 00y4YeHUs B
JIaTbHEUIIIEM;

4) dpopmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YIOTPEOJCHUS aJKOTOJisi, HApPKOTHUKOB,
KypeHHs), HEOOXOJIMMOCTH COONIOACHUS MpaBuil  O€30MaCHOCTU  TpHU
oOpallleHUuH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M pEAIbHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUS:

UHTEpEC K MPAaKTHUYECKOMY HM3YYEeHUIO Mpodeccuil U TpyAa pasiIudHOro
pona, yBaXKeHUE K TPYAy U pe3ysibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YUCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUM MO0 XWMHH, OCO3HAHHBIH BBHIOOP
UHAUBUAYATbHON  TpPaeKTOpUM TPOJOJDKEHUsS O00pa3oBaHUS C  y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHol MpodeCCHOHANBHON IeATCIBHOCTH € Pa3BUTHS
HEOOXOJIMMBIX YMEHHI, TOTOBHOCTH aJaNTHPOBATHCS B MPOPECCHOHAIBHOU
cpene;

6) 3K0JI0rM4ecKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIeIeCO00pa3Hoe OTHOILIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAHUS, [IOHUMAHUE LIEHHOCTHU 30POBOrO
u Oe3omacHoro oOpasza KH3HU, OTBETCTBEHHOE OTHOIIECHHUE K COOCTBEHHOMY
(Gu3nYecKoMy U MCUXUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOJIOACHHUS
mpaBw 0E€30MacHOTO TMOBEACHHUS MPU paboTe ¢ BEHIECTBAMHU, a TaKXkKe B
CUTYaLMIX, YTPOKAOUIUX 30POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOTydaeMble TIPU U3yUYECHUN XUMUH, IS
pelIeHUs] 3a/1a4d, CBSI3aHHBIX C OKPYXKAKUIEH MNPUPOJHOW CPEaoH, A
MOBBIIIEHUSI YPOBHS JKOJIOTMYECKOW KYJIbTYpPbl, OCO3HAHUS TJI00ATBHOTO
XapakTepa SKOJOTMYECKUX Mpo0JeM M MyTed HX peueHUus IOCPEACTBOM
METOJIOB XUMUH, 3KOJOTHUYECKOr0 MBILIIJIEHHS, YMEHHUSI PYKOBOJICTBOBATHCA UM
B [I03HABATEIbHOM, KOMMYHUKATUBHOM U COLIMATIBHOM MPAKTHUKE.



METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeranpenMETHBIX pPE3yJAbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pPEHUS OOIICHAyYHbIE TMOHATHUS (3aKOH, TEopusl,
MPUHIMI, TUmnorte3a, (¢akT, CUCTeMa, MPOIECC, JKCIEPUMEHT U JIPYroe.),
KOTOPbI€ HCIIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMM M3 O3TUX MpPeaMeToB  (POpMHUPOBATH
IIPEICTABICHUE O LEJIOCTHOM HAy4YHOW KapTUHE MHpPA, U YHUBEPCAJIbHbIC
yuyeOHbIe JIeUCTBUSA (MO3HABATENIbHbIC, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),
KOTOpble oOecrneunBarOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YU€OHOU IESITEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JiloruyecKkue JeMcTBUA:

YMEHHUS HMCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOCHHH
3HAHUMN: PACKPBHIBATH CMBIC] XUMUYECKUX MOHATUM (BBIACIATh UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C IPYTUMH MMOHATHSMHU), UCIIOJIH30BATh
MOHATHUS I OOBICHEHUS OTACIBHBIX (PAKTOB U SIBIICHUM, BEIOMPATh OCHOBAHUS
U KPUTEPUU JJI KiIacCU(HUKAIMK XUMHUYECKHX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHaBIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3UM MEXIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIE,
10 aHAJIOTUN), AE€NaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B MPOLECCE IO3HAHUA MOHATHUS (MpPEIMETHBIE MU
METalpeIMETHbIE), CHUMBOJIMYECKAE (3HAKOBBIE) MOJEIU, HCIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XUMHUU MOJEIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUUYEcKasi hopmya
U ypaBHEHHE XUMHUYECKON pEakIMu — MPHU pelieHUH y4eOHO-TI03HaBaTEIbHBIX
3aja4, C Y4Y4ETOM OTUX MOJENbHBIX MPEACTABICHUN  BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TMPU3HAKU HU3YYAaEMBIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XUMHYECKUX pEaKUUid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIECJCTBEHHbIE CBSI3M M IMPOTUBOPEUYUS B
M3Yy4aeMbIX Ipolieccax U sIBJICHUAX.

ba3oBble nucciaenoBarebCKue AeiiCTBUSA:

YMEHUE HCIOJIb30BATh MOCTABJIECHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKK€ B KAauyeCTBE OCHOBHI MJisi (POPMHUPOBAHUSI THUIIOTE3BI TI0
MIPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHNE OMbITa O TUIAHUPOBAHUIO, OPTaHU3AIMN U TIPOBEICHUIO
YUYEHUYECKUX OHKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €0 PE3yJIbTAaT, POPMYIUPOBATH 000OIIECHHUS



Y BBIBOJIBI TI0 PE3yJlbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATH
OTYET O MpOJIeTaHHOU padore.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH U HHTEPHPETHUPOBATH HHPOPMAIIUIO
pa3IUYHBIX BUJAOB W (GOpPM TPEACTABICHHUS, TMOJYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa XHMHUYECKOTO COJepKaHUsi,
CripaBOYHBIE TocoOus, pecypchl HHTepHeTa), KpPUTUUECKH OIEHUBATH
MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IMYHbIC METOJbI U 3aIPOCHl TIPU MOUCKE U 0TOOpE
uH(OpMalMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJISl BBITOJTHEHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4 ONpPEAeIEHHOTO TUIA, MPUOOPETEHUE OIbITa
B 00JaCTH HCMOJB30BaHUs MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOM AKTUBHOI'O HCHOJIB30BAHUS PA3IUYHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAIbHYIO (GOpMY MpEICTaBICHUS
uH(OpMalMK U WUIIOCTPUPOBATH PEIlaeMble 3a7a4d HECIO0XHBIMH CXEMaMH,
auarpaMmMamMu, IpyruMu GopmMaMu rpaduKy U UX KOMOWHAIIUSIMU;

yMEHUE WCIOJIb30BaTh W aHAJIM3UPOBATh B TMpollecce YyuyeOHOW W
UCCJIEN0BATENBCKON NEeATENbHOCTU uH(pOpMAIIIIO 0 BIIMSIHU U
IPOMBILIJIEHHOCTH, CEIbCKOIO0 XO34CTBA M TPAHCIOpPTA HA COCTOSHHE
OKPY’KAIOIIEH IPUPOIHOU CPELBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUA:

YMEHHs 3a/JaBaTh BOINPOCHI (B Xoje Auanora u (WiaM) ITUCKYCCHUHU) IO
CYLIECTBY OOCY>XKIaeMoil TeMbl, (OpPMYIMpPOBATh CBOM  MPEIIOKECHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHON 3aa4H;

YMEHUS TMPEACTABIATh IIOJYYEHHBIE PE3YIbTaThl I103HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTax; JAeNaTh HPE3CHTALMIO
pPE3YNIbTATOB BBITIOJIHEHUSI XHMHUYECKOIO0 JKCIepuMeHTa  (J1abopaTOpHOIo
OTIbITA, JIA0OPATOPHOU PAbOTHI MO MCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Yy4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIENOBATEIIbCKON  JESATEIbHOCTH TMpPU  PEIICHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (0OCYXJIeHHs, OOMEH MHCHHUSMH, «MO3TOBBIC  IITYPMbIY,
KOOpAWHAIMS COBMECTHBIX JEUCTBUM, OIpEIEICHUE KPUTEPUEB MO OILICHKE
KauecTBa BHITIOJIHEHHON PabOTHI U APYTHE).

PeryasiTuBHbIC YHUBeEpPCaJIbHbIe Y4eOHbIe 1eiiCTBHS:

YMEHUE CaMOCTOSITEIBLHO OMpPEAEATh EIU JESITeNbHOCTH, TJIaHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



NEeSATENbHOCTD, BBIOMpaTh Hanboee 3EeKTUBHBIE CTIOCOOBI pELIEHUST YIEOHBIX
Y TO3HABATENbHBIX 3a/a4, CaMOCTOSITENBHO COCTAaBIATHh WIH KOPPEKTHPOBATH
IIPEJIOKEHHBIA QJITOPUTM JEUCTBUM IIPU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKLMIX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTAaTa 3asIBICHHOM LIENIN, YMEHHE
WCIIONb30BaTh M AHAJIM3UPOBATHh KOHTEKCTBHI, MpEIJaracéMbleé B  YCJIOBUHU
3a7JaHUM.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO O005S3aTEIbHOIO

coJlepKaHMs, YCTaHOBJIEHHOTO JaHHON (denepanbHONW paboueld MporpaMMoH,
BBIJIEJISIIOT: OCBOCHHbBIE 00YYAIOLUIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CHOCOOBI
NeUCcTBUM, crenupuyeckue s MPEeIMETHOW o00JacTu «XUMHUS», BHUJBI
NEATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HaHMs, €ro HWHTepIpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIUSX.

K konmy oOydenuss B 8 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIL: aTOM, MOJIEKYJIA,
XUMHUYECKHUM DJIEMEHT, IIPOCTOE BELIECTBO, CIIOXKHOE BEILIECTBO, CMECH
(omHOpOIHASI U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
U MOJIEKYJsIpHAasT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, maccoBas JOJIsI XUMHMYECKOIO JJIEMEHTAa B COCIUHEHHUH,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl peaKkuusl,
KJaccuUKaIMs peaKiuid: peakiiui COSUHEHNUS, PEaKIIUU Pa3I0KECHHS,
peakuuu 3aMelieHHs, PEeaknuu OOMeHa, JK30- U IHAOTEPMHUYECKHUE
peaKkIuu, TerIoBoi A(pPeKT peakiuu, Sapo aToMa, FICKTPOHHBIN CIION
aToMa, aroMHas opOWTanb, paaMyC aTromMa, XHMHUYECKass CBS3b,
NOJIIPHAs. W HEMNOJsApHAas KOBAJCHTHAs CBA3b, MOHHAS CBA3b, MWOH,
KaTUOH, AHWOH, pPacTBOp, MaccoBas [J0JI1 BeUIeCTBa (IIPOLICHTHAS
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHWUYECKHUX IIOHATUU H
IPUMEHATH 3TH ITIOHATHS IIPU OIIMCAHUU BEILECTB U UX NPEBPALLCHUM;

e HCIIOJIb30BaTh XHMMHMYECKYI0 CHMBOJIUKY JUJISi COCTaBJI€HUS (HOpMyJ
BEILIECTB U YPABHEHUN XUMUUYECKNUX PEAKIIHM;

e ONpPENENATh  BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHAapHBIX
COCIMHEHHAX, CTENEHb OKHUCIEHUS DJIEMEHTOB B  OMHAapHBIX
COCAMHEHUAX, IPUHAIICKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIACCY



coeHeHU mo ¢dopmyliaM, BUJ XUMHYECKOM CBSI3M (KOBAJICHTHasT U
HMOHHAs) B HEOPTraHUYECKUX COCTUHECHUSX;

packpbiBaTh cmbich llepunoamueckoro 3akona JI[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX MoJyioxkeHus B [lepuoandeckoit cucrteme,
3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO yU€HHUsI, 3aKOHa ABOTapo;

OMHUCHIBATh M XapakTepu3oBaTh Tabmuunyr (opmy Illepuonuueckoit
CHUCTEMbl XMMHYECKHX DJJIEMEHTOB: pa3jauyaTh TOHSITHUS «TJaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnmna)y», manbie
U OOJIBIIME TIEPUOAbI, COOTHOCUTh 0003HAYEHUSI, KOTOPhIC UMEIOTCS B
tabnune «llepuoanyeckas cucrema xumudeckux snemeHToB . U.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj snapa, oOIIee dYHUCiIo
AJIEKTPOHOB M PACTIPEICIICHUE UX T10 AJIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIUPOBATh  XMMHUYECKHE  DJIEMEHTHI,  HEOpraHUYECKHhe
BEIIECTBA, XUMUYECKHUE PEaKIUu (IO YUCITY U COCTAaBy YYaCTBYIOIIUX B
peakiiy BEIIECTB, M0 TeII0BOMY 3 (]exTy);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME XMMUYECKHUE CBOMCTBA BEIECTB
pa3NUYHBIX  KJIAcCOB,  MOATBEPXKIas  OMUCaHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;
IPOrHO3UPOBATH CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT UX
KayeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX
NPEBpAIEHU B PA3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHUMHYECKOTO »JJIEMEHTa 1o (Gopmyre
COCIMHEHUS, MAaCCOBYIO [IOJIIO BEIIeCTBAa B pacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIC ONEPAIMA MBICTUTEIBHON JEATEIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHCHHE, OOOOIICHHEe, CHCTeMaTH3AIHUIO,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO--CIICICTBEHHBIX CBS3€H — JIA
U3YUYEHHUs CBOWMCTB BELIECTB U XUMHUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4YHble  METOAbl  MO3HAaHMS —  HAOJMIOJEHUE, H3MEpPEHUe,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEATbHBINA U MBICIICHHBIN);

CleoBaTh MpaBUJiaM  TOJIB30BAHUS  XUMHUYECKOM TOCYI0M |
1abopaTopHbIM OO0OpYZOBaHHEM, a TakK)Ke MpaBWiIaM OOpaIICHHs C
BEIIECTBAMHU B COOTBETCTBHU C HHCTPYKIHUSIMH TI0 BBHITTOJIHCHUTO
1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYECHUIO U COOMPAHUIO



K

razoo0pa3HbIX BEIIECTB (BOJAOPOJAa W KHUCJIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM JOJEW  PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJAUTH XUMHUYECKHE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH W KHUCIOT C  MOMOIMIBIO
UHAUKATOPOB (JIakMyc, peHondTanent, METHIOPAHXK U JPYTHE).

KoHIy oOyueHus B 9 kJjacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX TMOHATHN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XHWMHUYECKas peaKlusi, XUMHYECKass CBsS3b, TEIJIOBOU
3 ekt peakuuu, MOJb, MOJSPHBIA OOBEM, PAcCTBOP, AIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, JNEKTPOJUTUUECKAS] TUCCOIMALINS, PEAKIIMM HOHHOTO
oOMeHa, Karajnu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCJIUTE]Ib, BOCCTAaHOBUTEJb, OKHCICHHE U  BOCCTAHOBJICHHE,
ajutoTponusi, amMpOTEPHOCTh, XUMHYECKas CBs3b  (KOBaJCHTHas,
WOHHAs, METAJIMYeCcKas), KpUCTAIUIMYECKasi pemETKa, KOPpOo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XHUMHMYECKOW peakluH, MpeesbHO
nonyctuMas konuentpamusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TIOHATHUH U
MPUMEHSTh 3TU MOHSATUS TIPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIB30BaTh XMUMHUYECKYI0 CHUMBOJHUKY JJII COCTaBJIeHUS (HOpMyJ
BEIIECTB U YPABHCHU XUMHYECKUX PEAKIIUN;

ONpeAesiTh BaJGHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX
3JIEMEHTOB B COCIMHEHUSIX PA3JIUYHOIO COCTaBa, MNPUHAJIEKHOCTH
BEIIIECTB K OMNpeNeaEHHOMY KJIacCy COCIUHEHHH mo (opMynam, BHU
XUMHUYECKOW CBSI3M  (KOBAJICHTHAs, WMOHHAsA, METa/UIMYecKas) B
HEOPraHMYECKUX COCIMHCHUSX, 3aps]l HOHA 10 XUMHYECKOH (hopmyire,
XapakTep Cpelibl B BOAHBIX PacTBOpaX HEOPTaHUYECKUX COCTUHEHUM,
THUI KPUCTAUIUYECKOU PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci Ilepmomnueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAHHUE: OIUCHIBATH U XapaKTEPU30BATh
Tabmmuayro Gopmy Ileproandeckoil CHCTEMBI XUMHYECKHX JIECMCHTOB:
pasnyaTh MOHSATHS «TJIaBHas moarpynmna (A-Tpynma)» u «moOodHas
noarpynna (b-rpynma)», Manele U OOJIbIIME MEPUOIbI, COOTHOCUTH
0003HaUYCHHUS, KOTOpPHIE HMEIOTCA B TNEPUOAWYECKON Taliuie, C
YUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUUYECKUX



AJIEMEHTOB (cocTaB M 3apsj sapa, OOIlee YUCIO DIEKTPOHOB U
pacrpesielieHue HX IO OJJIEKTPOHHBIM CJIOsIM), OOBICHATH OO0IUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUHN B
npejaeiax MajblX MEePUOAOB U TJABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(UIIUPOBATh ~ XMMHUYECKHUE  DJIEMEHTHI,  HEOPraHUYECKHUe
BEIECTBA, XUMUYECKHUE PEaKIUu (IO YUCITY U COCTaBYy YUaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTEeTeHEN
OKHUCJICHUS] XUMHUUECKUX DJIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKME U CHEeNUPUISCKUE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaAKIU;

COCTaBJISITh YPAaBHEHUS DJICKTPOJUTUYECKON JUCCOLMAIIMU KHCIIOT,
mieioued M CoJiel, TIOJIHBIE W COKpalIEHHBIE YpPaBHEHHUS pPeaKIui
MOHHOTO  OOMEHa, ypaBHEHHUS  pEaKIHi,  MOATBEPKIAIONINX
CYIIIECTBOBAHME T'€HETUUYECKOUN CBSI3M MEXKAY BEIIECTBAMU Pa3IUYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTAaBIICHHUS JIEKTPOHHOIO OajaHca 3THX PEeaKIui;
POrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHUA,
BO3MOXKHOCTHU TPOTEKAHUS XUMHUYECKUX NPEBpALIEHUN B PA3THMUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCUTENIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO JJIEMEHTa 1o (Gopmyre
COCIMHEHUS, MAaCCOBYIO [IOJIIO BEIIeCTBa B pacTBOpE, MPOBOJIUTH
pacy€Thl MO YpaBHEHUIO XUMUYECKOM peaKIuu;

coOMI0aTh  TpaBHJIa  TOJIB30BAHUS  XMUMHYECKOW  TOCYIOH |
nabopaTopHbiM 000pYJOBAaHMEM, a Tak)Ke TMpaBWiia OOpaIIeHUsS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIMUSIMH 10 BBINOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OMNBITOB IO TOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa U YIJIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKLMM, MOATBEPKAAIONIME KAYECTBEHHBIM COCTaB
Pa3sTUYHBIX BEMIECTB: pPACMO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun-, womun-, KapOonatr-, Qocdar-, cumaukar-, cymnbdar-,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHHUS M MOHBI M3yYEHHBIX METAIIJIOB,
MPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;



e TMPUMEHSATH OCHOBHBIC ONEPAIIMH MBICIUTEIHPHON NEATCILHOCTH —
aHaTu3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTEeMaTU3AIINIO,
BBISIBJICHUE TIPUYUHHO-CJICICTBEHHBIX CBSI3CH — IS M3YYCHHSI CBOMCTB
BEIIECTB M XUMHUYECKHUX PEAKIUH, EeCTECTBCHHO-HAYYHBIC METOJIbI
NO3HAHUS — HAOJIO/IeHNEe, U3MEPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT
(peanbHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO Yacos
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE PeCypChl
padoThl padoTsbI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU IEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeraoBeKa
19 BemecTBa n xumMuyeckue 15 1 bubnuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuorexa [JOK
' 00 oKCcHIax https://m.edsoo.ru/7f41837c
29 Bogopoa.llonsitue o kucnorax 8 1 bu6mmoreka [JOK
' U COJISAX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCITMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



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

Pa3nen 3. Ilepuoauueckuii 3axon u [lepuoanyeckas cucrema xumuueckux 3jieMeHToB /1. . MenneseeBa. CTpoeHHe aTOMOB.

XumMuueckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akmuu

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bu6mmoreka [IOK
S| e oo L1 |7 o oo 157
aToma
XuMudeckas CBs3b. BuGmiorexa [IOK
32 Orucarensio- 8 https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCJIBHBIC PCAKITNHN
Hroro o pasziey 15 l:t?rin;lr?:;(;? :3/I§f41837c
PezepBHOe Bpemst 3 bubmmorexa [TOK
https://m.edsoo0.ru/7f41837c
OBIIEE 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 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM nupposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAS JUCCOLMALIHS. 8 1 1 bubnuoreka [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Pasnen 2. HemeTa/Liibl M UX COeTHUHEHUA
51 OO6m1ast XxapaKTEePUCTHKA XUMHUYECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-Tpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapakTepucTUKa XUMUYECKUX
2.2 3ne§eHT0113) VIAI-)r nbl. Cepa u eé 6 bubmmorexa [JOK
' PYHIBL 2-€P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.3 aneMeHTOoB VA-rpymisl. A30T, pocdop u 7 1 Bubmmorexa LIOK
' PYHTHL. ’ P https://m.edsoo.ru/7f41a636
UX COEAVHEHHUS
24 OO1as XxapakTepucTUKa XUMUYECKUX 3 1 2 bubnunoreka [JOK
' aneMeHToB [VA-rpynnsl. Yriepon u 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

KPEMHUN U UX COCUHECHUS

Wtoro mo paznmeny 25
Paszgen 3. Mera/LiIbl 4 X COeAMHEHUA
N bubnuotexa [JOK
3.1 Obmye CBOHCTBA METAIIOB 4 https://m.edso0.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxneime MeTaiuIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznea 4. Xumus U oOKpyKawias cpeaa
4.1 BemtectBa 1 Marepuaisl B )KU3HU 4eI0BEKA 3 bubmmorexa [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpemd 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponbs xumuu B 1 bubmmoreka [IOK
JKU3HHU 4yenoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c

9 IlonsaTtue o MeTo1ax MO3HAHUS B 1 bu6mmoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTrueckast padorta No 1
«[IpaBmiia paboTHl B 1abOpaTOpUu U bubnuorexa [JOK

3 R 1
puEMBI 0OpaIIeHHs C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa U CMECH. 1 bubnuoreka [JOK
CriocoObl pa3aesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2

5 «Pa3nencHue cMeceit (Ha mpuMepe 1 bubmmorexa [TOK

A . p P https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJCHYIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE dIIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CI0XKHBIE BEIIECTBA 1 bubmorexa HOK

P t https://m.edsoo.ru/ff0d2a6¢c



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

bu6mmoreka [IOK

9 A -
TOMHO-MOJICKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BeIecTB. XuMHuueckas Gopmyiia. bubmmoreka [JOK
10
BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHUTENBHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJIEKYJISIpHAs bubmorera [JOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6mmoreka [IOK
DJIEMEHTA B COCTUHEHUH https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue 1 XUMUYECKHe bubnuorexka [JOK
SIBJICHUSI. XUMHUUYECKasl peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUA NPOTEKaHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKInui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoJimuecTBa, MacChl
17 BEILIECTBA 110 YPAaBHCHUSIM bubmmorexa [JOK
= P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIui
Knaccudukanus XuMu4ecKkux
18 eak I/Ig (coeLl WHEHHUS], Pa3JI0KEHUS bubmmorexa [JOK
peaxtl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — yu€HBIN- bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHimKIIoneauct. O0o0IeHE U
cUCTeEMAaTHU3al U 3HAHUU

https://m.edsoo.ru/ff0d40c4

KonTtposneHast padora Nel mo teme

bu6mmoreka [IOK

20
«BelecTBa 1 XUMHUYECKUE PEAKLIAM) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Coctas
21 Bo3ayxa. Kucinopon — anemeHT u brbmmorexa [OK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
Ou3NYECKUEe U XUMUICCKHE
29 CBOMCTBA KUCJIOPO/Ia (peaKkiuu bubnuorexa [JOK
okucnenus, roperue). [lonarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoObl mosTydeHus: KUciopoia B
23 160DaTo T4 5 . P 0/2 bu6mmoreka [JOK
1 TOPUU U TPOMBILITIEHHOCTH.
patop P https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ HeKT XuMHUIECKOU
peaKkuu, MOHSITHE O bubnuorexa [JOK
24
TEPMOXUMHUYECKOM YPABHECHHH, https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUUECKUX PEAKIUAX
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3HeHHE BO31yXa, CIIOCOOBI €T0 Brbmaorexa IJOK
P X, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaILleHUs
[IpakTrueckas padorta Ne 3 o Teme
26 «IPIOJI €HUe U Ic)061/1 aHue Bubmmorexa LIOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4eHHE €r0 CBOMCTBY
97 Bonopon — aneMeHT u npocroe bubnuoreka [IOK

BemecTBo. HaxoxxaeHue B apuponc

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d497a
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dusznueckue 1 XUMHUYECKUE

bu6mmoreka [IOK

28 cBoMCcTBa Bosopoja. [Ipumenenue
BOMCTEA BOAOPOAA. T IpHMEHEHH https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
bu6mmoreka [IOK
29 I1
OIPITHE O KHCTIOTAxX H coviX https://m.edsoo.ru/ff0d50d2
30 CriocoOpl ToJTy4eHHs BOJAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas padora Ne 4 o teme
31 «ITomyduenue u cobupanme bubmorera [JOK
. P . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €TO CBOWCTBY
39 MousipHbiit 00BEM razoB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenust 00b€Ma, KoTu4ecTBa
33 BEIIECTBA ra3a Mo €ro M3BECTHOM bubmmorexa [TOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruucnenust 00bEMOB ra3oB 10
34 ABHEHMIO PEAKI[UU Ha OCHOBE bubmmorexa [JOK
yp “p H . https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIICHU Ta30B
35 DOU3N4ECKUE U XUMUYECKHE bubmuoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonsitue 00 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopUTEIIb.
37 Hacpliennbie 1 HeHACHIIIEHHbBIE bubmuoreka [JOK

pactBopel. MaccoBas 101 BElEeCTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o Teme
«IIpuroroBneHue pacTBOpPOB ¢

bu6mmoreka [IOK

38
OIIPeNENEHHON MacCOBOM 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTponsnas padora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuduxanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne n XUMUYECKHE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHJIOB
OCHOBaHHUS: COCTaB, bubnuoreka [JOK
42
Kiaccudukaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne n XuMUYECKHE CBOKCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenune u XuMUYECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnocoébﬁ) njj)n )CHI/I}I XI/IMI/I‘IZ(IJDKI/IG bubmorexa HOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6.
47 Pemrenne skcnepruMeHTAIBHBIX bubnunoreka [JOK

3aaay 1o TCM¢C «OCHOBHBIE KJ1aCChI
HCOPraHNn4CCKUX COCIMHEHUI

https://m.edsoo.ru/00ad9b7c
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['enernueckas cBsA3b MEKIY

bu6mmoreka [IOK
48 KJlJacCaMH HEOPraHUYeCKUX
. https://m.edsoo.ru/00ad9a50
coeqUHEHU I
49 O06o01IeHre U cCHCTeMaTH3aIus bubmmoreka [JOK
3HAHUM https://m.edso0.ru/00ad9ch2
KonTponsnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubnmorexa LHOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCTUHEHHI
[TepBbIe MOTBITKA KIIACCH(PUKAITTN
51 XUMHUYECKUX dIIEMEHTOB. [loHsaTHE O bubnmorexa LOK
) https://m.edsoo.ru/00ad9ffa
rpyNIax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnuorexa [JOK
XUMHUYECKHX djeMeHToB /I, U. https://m.edsoo.ru/00ada52c
Meuneneena
53 Ileproasl, rPyHIIbI, TOATPYIIIEI bubmorexa [IOK
PHOZIRL, TPYTHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
siaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue MeKTPOHHBIX 000JI09eK
55 aToMOB 371eMeHTOB Ileproauueckon Brbmaorexa [JOK
p https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneepa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [JOK

ITepunoaunueckoii cucreme . U.
MeHpeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I.

bu6mmoreka [IOK

> N. MenneneeB — y4€Hbli, Iearor https://m.edsoo.ru/00ada96e
Y TPaKIaHUH
58 DNEeKTPOOTPUIIATETLHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hommas xumieckas cassp https://m.edsocl)_.I ru/00adac34
60 KoBanenTHas nonasipHas XuMu4ueckast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenoJisipHas bubnuorexa [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 (TeIIeHb OKHCIICHHS https://m.edsoi.I ru/00adae28
63 OxuncnuTenbHO-BOCCTAHOBUTEIIBHBIE bu6mmnoreka LIOK
peakuuu https://m.edso00.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
KontponbHas padorta Ne4 o teme
65 «CTp(l:))eHI/w aT(I))Ma. XI/IJ:/II/IquKaﬂ bubmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O600mmenue u bubnuorexa [IOK
cucTeMaTH3als 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600mmenue u bubnuoreka [IOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O600mmenHue u bubnuorexa [IOK
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cUCTEMAaTHU3alUs 3HAaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bceero u3yueHnusi | odpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
[lepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKHX 31eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XMMHUYECKUX JIEMEHTOB 1 bubmmorexa [TOK

. https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPHUOOB

3 Knaccudukanus n HomeHkIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBS3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme

5 «[loBTOpenue u yrnyoienue 1 1
3HaHUI OCHOBHBIX Pa3JIeNioB Kypca
8 Kimacca»

Kiaccudukanus XuMuaeckux

6 €aKIIHi 110 pa3InYHBIM 1 bubmotera [JOK
bearh p https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOMN

bu6mmoreka [JOK
7 peakuuu. IToHATHE O TOMOT€HHBIX 1

U ICTCPOICHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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TloHaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

8 Ha CKOPOCTH XUMHUYECKON pPEaAKIINH bubmorexa LIOK
P P https://m.edsoo.ru/00adc28c
U II0JIOKEHHUE XUMUUECKOTO
paBHOBECHS
9 OKuCIUTEITHbHO- bubmmoreka [IOK
BOCCTAaHOBHUTEIIBHBIE PEAKIINHT https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUNTHUECKON
10 nccoranuu. CUiIbHbIE U cl1a0ble bubmiorexa HOK
A AT https://m.edsoo.ru/00adcd68
AIIEKTPOJIATHI
11 MonHble ypaBHEHUS pEaAKIIUNA bubnmorexa LOK
p peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHI B CBETE bubnuorexa [JOK
npeAcTaBiICHUN 00 https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIHI
XHUMHUYECKHE CBOKMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 Brbmaorexa LJOK
. https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKON TUCCOITUALINN
14 [ToHusaTre o ruapon3e coJiei bubmnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O60061enHue u cucTeMaTu3anus bubnuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne pkcriepuMeHTAIBHBIX Eubmiorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49»
17 KonTtponeHast padota Ne2 o teme bubnuorexa [IOK
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«INEKTPOIUTUYECKAS
JFCCOIUAITHSA. XMMHUYECKHE
peaKkinu B PaCTBOPAX»

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

OOmast xapakTepuCTUKa

18 rajoreHoB. XMMHUYECKHE CBOMCTBA bubmorexa LHOK
! https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA bubmiorexa HOK
’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, TIPUMEHEHUE
[Tpaktudeckas padora Ne 2 o
20 teme «[lonydeHue coystHOM bubmorexa HOK
. . . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUe €€ CBOUCTBY»
Brruucienus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKITUH, €CIIH OJNH bubmorexa HOK
PCAKIHH, A https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B U30BITKE
99 OO6mras xapakTepucTuKa bubnuorexa [JOK
aneMeHTOB VIA-Tpynibl https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOIU(PUKAIIUH
23 cepbl. HaxoxeHue cepol U e€ bubnuoreka [JOK
COEJIMHEHUI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHUE CBOHNCTBA CEPBI
CepoB0oa0pO1, CTPOCHHUE,
P P P bubmuoreka [JOK
24 (buznyecKkrue 1 XUMUYECKHe
N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHasi KHCIIOTA,
bu6mmoreka [JOK
25 ¢bu3nyeckrue U XUMHUYECKHE

CBOﬁCTBa, MIPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE IPOMBIIUIEHHOIO CIIoco0a
ITOJIy4EHUS CEPHOM KUCIIOTHI.

bu6mmoreka [IOK

26
XHWMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIlEen Cpeibl
COCITMHEHUSIMH CEPBI

97 Brruncinenne MmaccoBou 101H bubmmoreka [IOK
BBIX0/1a IPOJIYKTa PEAKIUU https://m.edsoo.ru/00adec8a
OO01as xapakTeprucTuKa
aneMeHTOB VA-rpynmsl. A30T,

28 acIpoCTPaHEHHE B IIPUPOIE bubnmorexa LOK
pavtipocIp pupoze, https://m.edsoo.ru/00adeea6
¢buznueckne 1 XUMUYECKHe
CBOWCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XMUMHYECKHE CBOMCTBA, OJydCHHE bubmmorexa [TOK

> Ty https://m.edsoo.ru/00adf004
U IpUMEHEHHE
[IpakTruueckast padota Ne 3 o
30 teme «llonyyenue ammuaka bubmmorera [JOK
JHORES ’ https://m.edso0.ru/00adf180
U3YYEHHUE €ro CBOMCTB

31 A30THas KUCIOTa, €€ pru3nueckue bubnuoreka [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U CONEit
aMMOHHSI B KaUeCTBE

39 MUHEPAIbHBIX yI00peHUil. bubnuoreka [IOK

XHUMHYECKOE 3arpsi3HEHNE
OKpYXarollen cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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docdop. Okeun docdopa (V) u
dbocdopHas kucinora, GU3NIECKHEC

bu6mmoreka [IOK

33 1 XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Wcnonb3oBanue ¢pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnuorexa [JOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYraepon, pacipocTpaHeHHE B
35 anpI(:ne, g)mnlzlec;l)/le " Bubmmorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaeponaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOITIeMBI Bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoja
(V)
37 VYroapHas KACIIOTa U €€ COJTH bubmmorera [JOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padota Ne 4 o
38 teMe "[lonydyeHne yriekucioro bubnuorexa [IOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTiiepo/ia
40 Kpemuuii u ero coenunenus bubmiorexa [IOK

https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

4 3aj1a4 1o Teme «BaxHeine https://m.edsoo.ru/00ae0bf2
HEMETaJUThl U UX COCTUHCHUSY
KonTponsnas padora Ne3 no teme

42 «BaxkHee HeMeTalIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB —

43 MeTaJijIoB. MeTamnndeckas CBSI3b U bu6mmorexa [IOK
METaJUTMYECKass KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKre CBOMCTBA
METaJJIOB
XHUMUYECKUE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYCCKUN PSIJT bubmorexa HOK

N https://m.edsoo.ru/00ael1156
HaIpsDKEHU METaJlIOB
OO6mme crnocoOb! MOTYICHHS
MeTaiaoB. CruiaBel. Beruucienns
45 10 YpaBHEHUSM XHUMHUYECKHX bubmorera [JOK
N https://m.edso0.ru/00ae1156
peaKIuii, €ClIi OJIUH U3 pEearcHTOB
COJICPXKHUT IIPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [enormsie MeTanbt https://m.edsoo.ru/00ael4b2
48 Okcuapl ¥ TUAPOKCUIBI HATPUSA U bubnmoreka [JOK

Kajaus

https://m.edsoo.ru/00ael4b?2
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49 [IlenouHo3eMeNbHBIE METAIIIBI — bubnuorexa [JOK
KaJIbLIUA U MarHuu https://m.edsoo.ru/00ael5e8
50 Bakneiime coeITMHEHUS KaIbIIUs bubmorexa LHOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U cucTeMaTU3aIus
3HAHHI
59 JKEcTKOCTh BOBI U CITOCOOBI €& bubmmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTiueckas padora Ne 6 o
53 Teme "JKECTKOCTH BOJIBI 1 METOIBI bubmorexa [TOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6mmoreka [JOK
>4 AJOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOIMCTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>0 Keseso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COJTU bubnuoreka [JOK
xene3a (II) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALIUSI
3HAHUHN
[IpakTueckas paborta Ne 7.
59 Pemrenne sxcnepuMeHTaIbHbIX bubnunoreka [JOK
3aj7ad4 110 TeMe «Baxxnaeimue https://m.edso0.ru/00ae3de8
METaJIBI U UX COCTUHEHUSD)
60 Boruncnenus no ypaBHEHUSIM bubnuorexa [IOK
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XUMHUYECKUX PEAKLUM, €CIIA OJHH
W3 peareHTOB JIaH B U30BITKE WU
COIEPKUT ITpUMeECH. Boruncnenus
MAacCOBOM J0JIA BbIXOJA MPOTyKTa

https://m.edsoo.ru/00ael1750

peakiuu
61 O06001IeHre 1 cucTeMaTru3aIus 1
3HAHHA
KonTponsnas padota Ne4 no teme
62 «Baknelme MeTaIbl U UX 1
COCTMHCHUS
63 BemiectBa u matepuainsl B 1 bubnuorexa [JOK
MOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HECHUE 1 bubnuorexa [JOK
OKpY)Karolen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xuMuu B pemienun 1 bubnuorexa [JOK
IKOJIOTUYECKHX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBubIil ypok. O60011eHNE 1 bubnuorexa [JOK
66 . 1
cucTeMaTtu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O600mmenue u 1 bubnuorexa [IOK
cucTeMaTH3alus 3HaHUiH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600mmenue u 1 bubnuorexa [IOK
cucTeMaTH3alus 3HaHUi https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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