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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10 XUMHUKM Ha YPOBHE OCHOBHOIO 00IEero 00pa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON POTPaMMBbl OCHOBHOTO o011ero o0OpazoBaHusl,
npeacraBieHapx B ®I'OC 00O, a takxke Ha OocHOBe (emepanbHOU paboueit
IporpaMMbl BOCIIUTAHUS M C Y4€TOM KOHIENIMHU MpEernojaBaHus y4yeOHOTO
npeamera «XUMHS» B 00pa3oBaTEeNbHBIX —oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma o xumMuu Aa€T MpeACTaBICHUE O IENSIX, 00IIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS M Pa3BUTUS OOYyYarOUIUXCS CpPEACTBaMH Y4eOHOIO
MpeAMeTa,  YCTAaHaBIMBAeT  OO0A3aTENbHOE  IMPEIMETHOE  COJIepKaHUeE,
MpeaycCMaTpuBaeT paclpelelieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XUMHH, OMNPEACNSeT KOJIMYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS XUMHH C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4E€OHOTrO TMpOIecca, BO3PACTHBIX
OCOOCHHOCTEN 00yYaromuxcsi, OMNpPENeNseT BO3MOXKHOCTH TIpeaAMeTa s
peanu3anuu TpedoBaHMI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTEIbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, a Takke TpeOOBaHUM
K pe3yJibTaraM OOyYeHHs XUMHUU Ha ypOBHE IIeJIeM W3Yy4YeHHs MpeaMeTa U
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIILHOM NESITEIBHOCTH OOYyYarolierocs o
OCBOCHHIO y4EOHOT0 COJIepKaHUsI.

3HaHWE XUMHH CIY’)KUT OCHOBOM 1Jisi (DOPMUPOBAHMS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeaCTaBICHU 0 MaTepUabHOM €IMHCTBE MUPA, BAKHYIO
poJib UrparoT popmMupyeMble XUMHUEH TIPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUuU U 00 SBOJIONMHU BEIIECTB B MPHUPOJIC, O MyTIX PEUICHUs riI00aIbHbIX
po0JieM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM, SHEPreTUUYECKOM,
MULIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEM JJIsI CaMOpa3BUTHSL U
dbopMupoBaHUsS KYJbTYpbl JHUYHOCTH, €€ oOmed u (PyHKIMOHAIHHOM
TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIILIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOy4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEILHOW yYEeOHOW NEeSITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIE0BATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;



3HAKOMUT CO CHIEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IUIA HA E€OUHCTBO TMPHUPOJBI M  YEJIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TAroM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
00yyJarommxcs;

Croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K TMPUPOAE, K YEJIOBEKY, BHOCHT CBOW BKJIAJd B
AKOJIOTHYECKOE 00pa30BaHKUE O0YUYarOIIUXCS.

JlanHble HanpapiieHUs: B 00YYEHUU XUMHH 00ECIIEUMBAIOTCS CHeUpUKON
colepKaHUsi y4yeOHOro TMpeaMera, KOTOPBIM  SBISETCS  IeJaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0Aa30BOM HAYKU XMMHUU HaA OIPEACIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00IIIeET0 00pa3oBaHUsI OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHCS CHCTEMbl TMEPBOHAYAIBHBIX TOHATUNA XUMUH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACJIBbHBIX 3HAUYUMBIX IOHSATUU
OPTraHUYECKON XUMUHU.

CrpykTtypa cofepkaHus IporpaMMBbl IO XUMHUHM c(POpMHUpPOBaHA HA OCHOBE
CHCTEMHOI0 Moaxoja kK €€ nzydeHuro. CoziepkaHue CKIaAbIBACTCS U3 CUCTEMBI
IOHATUM O XUMHYECKOM DJJIEMEHTE M BEIIECTBE U CHUCTEMBI IOHATUUA O
XUMUYEeCKON peakiuu. O0e 3TH CHUCTEMBbI CTPYKTYpPHO OpPTaHWU30BaHbBI IIO
MPUHIMITY TOCJIEN0BATEIbHOIO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETHUUYECKUX
MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHa
XUMUH;

— YYE€HHUSI O CTPOEHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpEeACTaBICHUN 00 JICKTPOJUTUYECKON JHUCCOIMAIIMN BEIIECTB B
pacTBOpax.

TeopeTnuecknue 3HaHHUST PACCMATPUBAIOTCA HA OCHOBE AMIUPUUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA TOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JpPYyromy, BBHITIONHSAA (QYHKIUU  OOBSICHEHHS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUSI W BO3MOYKHOCTEH MPAKTUUYECKOTO
MIPUMEHEHUS U MOJIYYECHHS] N3YYaEMbIX BEIIECTB.

OcBoeHne mporpaMmbl IO XHUMHH CIOCOOCTBYeT (HOPMHUPOBAHUIO
IIPEACTABJICHUS O XMMHUYECKOM COCTaBJLIOLIEH HAay4YHOM KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOUN MPUPObI, IEHHOCTHOTO OTHOUICHHS! K HAYYHOMY 3HAHHIO
¥ METOJIaM IMMO3HAaHMS B HayKe. M3yueHrne XuMHUM MPOUCXOUT C TPUBIICUCHUEM



3HAaHUU U3 paHee HM3YyYEHHBIX y4eOHBIX MpeAMeToB: «OKpyKalolui Mupy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 Ki1accy.

[Ipy wu3ydyeHWHM XUMHUH TPOUCXOAUT (POPMUPOBAHME 3HAHUNA OCHOB
XUMHUYECKON  HayKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUUYECKON JEATENIbHOCTH YeNOBEeKa M KakK OJIHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYphl. 3agadya y4yeOHOro mpeaMeTa COCTOMT B (hOpMHpOBaAHHUH
CUCTEMBl XMMHUYECKUX 3HAHUW — BaXXHEUIINX (aKTOB, NOHATUN, 3aKOHOB U
TEOPETUUECKUX IOJIO)KEHUM, JOCTYNHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO
XapakTepa, si3plka HayKH, B IPUOOIIEHUU K HayYHBIM METO/IaM IO3HAHUS IPH
M3YYCHUU BEIIECTB M XHMMHUYECKUX pEakiuii, B (POPMUPOBAHUU U PA3BUTHH
MO3HABATENbHBIX YMEHHM M WX NPUMEHEHWU B y4eOHO-TIO3HABATEIBbHON U
y4eOHO-UCCIIEI0BATENbCKON J1€ATEIbHOCTH, OCBOCHMM MPaBWJI OE30MaCHOTO
oOpallleHus ¢ BEIIECTBAMU B IOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHHM XHMMHM Ha YPOBHE OCHOBHOTO OO0mIEro o0Opa3oBaHUs
BaXHOE 3HaYEHUE NMPUOOPENN TaKUe LENH, KakK:

— (OpMUPOBAHUE HHTEIUIEKTYaJIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HH;

— HanpaBlI€HHOCTh OOYyYE€HHS Ha CHUCTEMaTHYecKoe NpUOOIIeHUE
00y4aroluxcsi K CaMOCTOSITEIbHON TO3HABATEIbHON AEATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHUs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  o0ecrieyeHue  YCIOBUM,  CHOCOOCTBYIOUIMX  NPUOOPETEHUIO
oOy4aronIMMUCSL ~ OMbITa  Pa3HOOOpPA3HOW  JNEATENbHOCTH, I[O3HAHHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUI), HWMEIOIINX
YHHUBEpCAJIbHOE 3HAYCHUE JIJIS pa3IMYHbIX BUJIOB IEATEIbHOCTH;

— (QopmupoBaHue oOHIed (QYHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM 4YHCJE YMEHUH OOBSICHATH M OIEHUBATH SBICHHUS
OKpY>KaroIlIer0 MHpa, UCTOIB3YSl 3HAHUS M OIBIT, MOJYYCHHBIE MPH U3yUYEeHUHU
XUMHH, TPUMEHSATh WX TPH PEIICHUH MpoOJeM B TMOBCEAHEBHOW >KHU3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHue y OOYy4YaIOIIMUXCS TYMaHUCTHUECKUX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XMUMHYECKMX 3HAHUN /il BBIPAaOOTKH 3KOJOTHYECKH
1[eJ1eco000pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JEATEILHOCTU B IIEJSAX
COXPAHEHUS CBOETO 37I0POBbS U OKPY’KaIOIEH IPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHHIO HA OCHOBE YCBOEHHS OOIIEUETIOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BbBIOOpY TIpomisi W HAmpaBICHHOCTH
JaJbHENIIero o0y4ueHusl.

OOGmiee 4uCIO YacoB, OTBEACHHBIX JUISI M3YYEHUs] XUMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 gaca B Hepenmo), B 9 kimacce — 68 wacoB (2 Jaca B HEZEIO).



COJEP KAHUE OBYYEHHUA

8 KJIACC

IlepBoHayajibHbIe XUMUYECKHUE IOHATHUS

[Ipenmer xumuu. Pose XUMuM B )KU3HU YET0BEKA. XMMHUS B CUCTEME HAYK.
Tena m BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BellecTB. [IoHsATHE O MeTOJaX MO3HAHUSA B XUMUH. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3feneHus CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3IeMEHTbl. CHUMBOIBI XUMUYECKUX
aneMeHTOB. [IpocThie U clIokKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKUX AJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHAst Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA
B COCJIMHCHUH.

KomnuectBo BemecrBa. Monb. MomsgpHas macca.  BzauMocBsizb
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AUHUIl BeniecTBa. Pacyérel 1o
dbopMynamM XUMHUYECKUX COCTMHECHU.

Ou3nuecKkue W XHUMHUYECKHE SBICHUS. XHUMUYECKas peakuus u e
MpU3HAKU. 3aKOH COXPaHEHUsI MacChl BEHIECTB. XHWMHUYECKHE YpaBHEHUS.
Knaccudukanus XuMuyeckux peakiuuii (COeTMHEHUs, Pa3JIOKEHUS, 3aMEIIICHHUS,
obmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0i, MpaBuiamMu padoThl B JabOpaTOpun
U mnpuéMamMu OoOpallleHusi ¢ Ja0OpaTOPHBIM OOOpPYJOBAaHUEM, H3YYEHUE W
onmucaHue (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIECTB,
HaOmoneHne pusndeckux (TUTaBJICHHE BOCKA, TasTHUE JbJa, PAaCTHPAHUE caxapa
B CTYIIKE, KUIEHWE U KOHJEHCAIMS BOJbI) M XUMHUYECKUX (FOpPEHUE CBEYH,
MpOKaJMBaHUE MEIAHOW TMPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KHUCIOTOM)
SBJICHUM, HAOJIOJEHUE M OINHUCAHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKHUX
peakimii (pas3okKeHue caxapa, B3aUMOJICUCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOCHCTBUE
*esesa ¢ pactBopoM coiu Meau (II), uzydenue crmocoOoB pazeneHus cMecei: ¢
MOMOIIBI0O  MarHuTa,  (QWIbTPOBAaHWE,  BHIIApUBAHUE,  JUCTUJUISAIINS,
xpoMarorpadusi, MPOBEJACHUE OYMCTKH IMOBAPEHHON COJIM, HAOJIONCHHE W
ONMCAaHUE PE3YJIbTATOB MPOBEACHUSA ONbITa, WUTIOCTPUPYIOLIETO 3aKOH
COXpaHCHHS MACChl, CO3JIaHie MOIeNIel MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeline npeacTraBuTe 1M HEOPraHMYECKUX BelleCTB



Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3JIeMEHT U IPOCTOE
BemecTBo. Haxoxaenuwe kuciopojga B mpupoje, GU3NMYECKUEe W XUMHUYCCKHEC
cBorictBa (peakiuu ropenusi). Oxcunbl. [lpumenenue kucnmopoga. CriocoObl
MOJIYYCHHUST KHUCIOpoAa B JIa0OpaTOpuMl W MPOMBIIIICHHOCTH. KpyroBopor
KHCJIOpo/aa B mpupoie. O30H — aioTporiHast MoauUKaIMs KUCIopoa.

TennoBoit A3hPekT XUMUIECKON peaKIuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M SHJOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3lyXa, YCHWJICHHE MMTApHUKOBOTO 3 deKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpoctoe BemiectBo. HaxokaeHue Boaopoja B
npupojsie, ¢GU3MYECKUE W XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI
noxydeHus. Kuciorsl u conu.

Monspabiii  00b€M Ta30B. Pacu€Thl MO XUMHYECKUM ypaBHEHHUSIM.

dusnveckrue CBOKWCTBa BOJbl. Bosa kak pactBopuresnb. PacTBoOpEI.
HacpllieHHbIe 1 HEHACBHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisi BEIIECTBA B pPacTBOpe. XHWMHUYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NPHUPOAE W B KU3HU 4eloBeKa. Kpyrosopor
BOJIBI B IPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOTHBIX
BO/I.

Kiaccudukanus Heopranndeckux coequnennii. Oxcuapl. Knaccudukanms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) W
HecoseoOpazyronme. HomeHknatypa oxcusioB. PU3MUECKHE U XUMHUYECKHE
cBoicTBa OKcHIOB. [loyyeHne okCuaoBs.

OcHoBanus. Kiaccudukanys OCHOBaHHME: IENOYM W HEPACTBOPHMEBIC
ocHoBaHusA. HoMmenkiarypa ocHoBanui. Ousznueckue U XMuMHUYECKUE CBOMCTBA
OCHOBaHUU. [lonydyeHue oCHOBaHMM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. Ousnyeckue
Y XMMHYECKHE CBOMCTBA KUCJIOT. Psn aktuBHOCcTHM MetayuioB H. H. bekerosa.
[Tosmy4yeHnue KUCoT.

Comu. Homenknarypa cojeid. dusnyeckue M XHUMHUYECKHE CBOMCTBA
conen. [lonyyenue conen.

['enernueckas CBA3b MEXKy KJIACCAMU HEOPTraHUYECKUX COEUHECHUM.

Xumuueckuit IKCnRepuUMeHm

KAQ4ECTBEHHOE OIPENICICHUE COACPMKAHUSI KHUCIOpoJa B  BO3AYyXE,
MoJIydeHue, coOupaHue, paclo3HaBaHUE M H3YYCHHE CBOWCTB KHCIOpPOA,
HaOJIIOJICHUE  B3aMMOJICMCTBUSI  BEIIECTB C  KHUCIOPOJOM W  YCJIOBHS
BO3HUKHOBEHHUSI M TIPEKpaIlleHUs TOopeHus (Moxapa), O3HAKOMJICHHE C
oOpasllaMi OKCHUJIOB W OIHMCAHWE UX CBOMCTB, TMOJy4YeHUE, COOMpaHuUe,
pacrio3HaBaHKE U U3YyYE€HHE CBOMCTB BOJOPOAA (TOPEHUE), B3aUMO/ICHCTBUE



BojJiopoJia ¢ okcuaoM meau (II) (Bo3MOKHO MCIOJIb30BAHUE BUACOMATEPUATIOB),
HaOMroZeHue O00pas3loB BEHIECTB KOJMYECTBOM 1 MOJIb, HCCIIEIOBaHUE
OCOOEHHOCTE PacTBOPEHHsI BEIIECTB C PA3JIUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAaCcCOBOW JIOJIEWM pAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJIEHCTBHE BOJbI C MeTa/llaMU (HAaTpUEM U KaJbLIUEM)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHUATIOB), HCCIEJOBAaHUE O0pa3lioB
HEOPraHWYECKUX BEIIECTB pPAa3JINMYHbIX KIACCOB, HAOIIOJECHUE H3MEHEHUs
OKpaCKM HWHJIWKAaTOpPOB B pacTBOpax KHUCIOT M UIENOYEH, H3y4YECHHUE
B3aumojercteus okcuaa meau (I) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C
MeTaJlJIaMHU, pEAKIUA HEUTpaIu3aliu, MoJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajula JPYyruM HW3 pacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad N0 TeMe «BakHellne Kiacchl HEOPraHMYEeCKUX
COCTUHEHUIY.

Iepnoanyeckuit 3axkoH u Ilepumoamyeckasi cucreMa XHUMHYECKHX
jemeHToB JI. . MenneneeBa. CTpoeHne aTtoMoB. XUMHYECKAsl CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBble MOMBITKUA KJIACCU(UKALNKA XUMHUYECKUX 3JieMeHTOB. [loHsTHE O
Ipynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U IIETOYHO3EMEJbHBIE METAJUIbL,
raJIor€Hbl, MHEPTHBIE Ta3bl). ODJEMEHThI, KOTOpble 00pa3yroT am(pOoTEepHbIE
OKCHUJIbI U TUAPOKCHJIBI.

Ilepnonnueckuii 3akoH. [leproandeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas U JiIMHHONEpUoAHas (HOPMbI
[lepnogmueckoir cuctembl xumudeckux dneMmeHTtoB [, M. Mengeneesa.
Ilepuonelt u rpynmbl. PU3HMYECKHM CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJA U TPYMIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M30Tonbl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00070YEK aTOMOB NEPBBIX 20 XUMUYECKUX IJIEMEHTOB
[lepnogmueckoi cucremsl /. 1. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €10 nojoxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XUMHWYECKHX 3JIEMEHTOB,
METAJNINYECKNX U HEMETAINIMYECKUX CBOWCTB I10 TPyNIaM U NEPUOIAM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuogmyeckoil  CHCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIsS pa3BUTUS HAyKu U npaxktuku. /1. 1. Mennenees —
YUYEHBIN U TPAXKIAHUH.

Xnmuueckas cBs3b. KoBaneHTHass (TOJsIpHAst W HEMOJISIPHAs) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.

Crenenp okwuciieHus. OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE —PEAKIIMH.
[Iponecchl OkuCIeHUs U BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuit IKcnepumenm:

H3y4eHHe 00pa3lloB BEIIECTB METAJIOB M HEMETAJJIOB, B3aMMOJICHUCTBHE
TUJPOKCHUAA IIMHKA C PACTBOPAMM KHCJIOT M IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIINX PUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU
(ropeHue, peakiuu pas3ioKEHUs, COCAMHEHNUS).

Mesxcnpeomemuvnie ceas3u

Peanuzanus MeXNpeaMETHBIX CBS3EH MPU M3YYCHUU XMUMHUHU B 8 Kjacce
OCYILIECTBIISIETCA 4Yepe3 HKCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK W TIOHATUH, SBIAIOMIMXCS CHUCTEMHBIMM IS OTJIEJIbHBIX
MPEJIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO--HAyYHbIC TIOHSATHS: HAYYHBIM (akT, THUIOTE3a,
TEeOpusi, 3aKOH, aHajiu3, CHHTE3, KilacCUpUKAIUs,  MEPUOJUYHOCTD,
HaO0JI0/ICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

@dusuka: Marepus, aroMm, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIU],
U30TOIBI, PAJAUOAKTUBHOCTb, MOJIEKYJIA, DJEKTPUUYECKUU 3apsl, BELIECTBO,
TEN0, 00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (U3UUYECKUE BEIIUYUHBI,
€IMHUIBI U3MEPEHHNS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOJBI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKAs peaKuus

[lepnonmueckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX JIEMEHTOB
1. U. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMUYECKUX 3JIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalus, KAIbIHUSA W UX
COCIMHCHUH B COOTBETCTBUHM C TMOJIOKEHHEM JJIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMUYECKON CBSI3U. THUIBI KPUCTALTAYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIETKH
1 BHUJa XUMHUUYECKOU CBSI3H.

Knaccudukanms w  HOMEHKIATypa  HEOPraHMYECKUX BEILIECTB.
XUMHAUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUMN, TEHETUUECKAs CBSI3b HEOPTraHUUYECKHUX BEILIECTB.

Knaccudukanus XuMUYECKUX peaklMil MO pas3UyHbIM IMpuU3HaKaM (110
YUCJY U COCTABY YYaCTBYIOIIUX B PEAKIIMU BEILECTB, MO TEIIOBOMY 3(PheKTy,
0 UW3MCHEHUIO CTEMEHEW OKHUCICHUS XUMHYECKMX DJIEMEHTOB, IO
o0paTUMOCTH, IO YYacTHUIO KaTaiu3aTopa). JK30- MU  DIHAOTCPMUUYECKUE
peaKUKH, TEPMOXUMHUYECKUE YPABHECHUS.



[TonsiTe 0 ckopoctu xumudeckoi peakiuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHSTHE O TOMOTreHHBIX U
reTeporeHHbix peakuusx. llonarne o karanuze. [loHsATHE O XUMHYECKOM
paBHOBecHH. DakTOpbl, BIMSIONIME HA CKOPOCTh XUMHUYECKOM pEAKIUU H
MOJIOKEHUE XMMUYECKOTO PABHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEINIBHBIE ~ pPEaKlMM, dSJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHUE  ypaBHEHUU
OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUNA C HCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopuss  SIEKTPONUTHYECKOW  JAMCCOUMALMUA.  DJICKTPOJIUTHI U
HEAIEeKTpOoJuThl. KaTuoHbl, aHMOHBI. MexaHU3M JTUCCOIMAIMU BEIIECTB C
pPa3IMYHBIMA BUJAMH XHUMUYECKOW CcBsA3U. CteneHp nucconuanuu. CUIbHBIE U
cia0ble 3JIEKTPOIUTBHI.

Peakuuu wmoHHOro oOMeHa. YcCIOBUSL MPOTEKaHUS PEAKUHUd HOHHOIO
oOMeHa, TOJIHBIE W COKpaliéHHbIe HMOHHBIC ypaBHEHHs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHHUM U COJIEl B CBETE MPEJCTaBICHUNA 00 3JIEKTPOJIUTHUECKON
nucconuanuu. KauecrBeHHble peakiny Ha HOHBL. [IoHATHE O THIPOIIU3E CONEH.

Xumuueckuil IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUNIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJUIOB M HeMETAJUIOB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEAOBAaHHE 3aBUCUMOCTH CKOPOCTH  XHUMHMUYECKOU
peakiMu  OT  BO3JCUCTBUS  Pa3NUYHBIX  (DaKTOPOB,  HCCIIEIOBAHUE
ANEKTPONPOBOIHOCTU PACTBOPOB BEIIECTB, MpOIECCa AUCCOLUALMU KUCIOT,
niesioyeit u cosiel (BO3MOMXKHO MCIOJb30BaHUE BUIEO MAaTEpUaoOB), TPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONINX MPU3HAKU MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa
(oOpazoBanue ocajka, BBIJICICHHE Ta3a, oOpa3oBaHHWE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi
(ropenue, peakiuu pa3NoKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKHUX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX PEAKLIHMi Ha HOHBI,
pelIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4.

HemeTanssbl 1 HX coeIMHEHUS

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CtpoeHue u (pu3nv4ecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUYECKHME CBOWCTBA HA IIPUMEpPE XJIOpa
(B3aMMOJEHCTBHE C METAJIaMH, HEMETa/NIaMH, IIEJI0YaMHu). XJIOPOBOIOPOL.
ConsiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJMyYeHUE, NpuMeHeHue. JleiicTre
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHM3M 4YeJIOBEKa. BakHeWIne XJIOPUIbI U UX
HAXO0XIEHUE B IPUPOJIE.



Obmass  xapaktepuctuka 3neMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHble CTeNeHu okucieHus. CTpoeHune u pusndeckue
CBOMCTBA TMPOCTHIX BEIIECTB — KUCIOpOJa U Cepbl.  AIIOTPOIHBIC
MoaU(UKAIK KUCIOPOa U cepbl. XUMHUECKHe cBoKcTBa cepbl. CepoBOa0pOLI,
cTpoeHue, (QU3MYecCKue U XUMHUYecKkue cBoMcTBa. OKCHABI Cepbl  Kak
NpeICTaBUTENId KUCIOTHBIX OKcuaoB. CepHas Kucinora, ¢GU3MYECKUE U
XUMHUYECKHE CBOMCTBa (0OIIME Kak TMpeNCTaBUTENsl Kiacca KHCIOT |
cnenuduueckne). XUMHUUECKUE PEaKINH, JIEKAIINEe B OCHOBE MPOMBIIILIEHHOTO
croco0a Mojy4yeHusi cepHoM KucioTel. [Ipumenenue cepHoit kucinotel. Conu
CEpHOM KHUCIIOTHI, KAYECTBEHHAs peakius Ha cylbdar-uoH. HaxoxaeHue cepsl
U €€ COeMHEHUN B MpUpoJe. XUMHUECKOE 3arpsi3HEHUE OKpYKarolleh cpeibl
COCTUHEHUSIMH CepbI (KUCIOTHBIE 0K, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €0 MPEIOTBPAILIECHHS.

OO1as xapakTepucTuka 351eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. A30T, pAaclpoCTpaHEHHE B
npupojie, pusnueckre u XuMudecke cBoiictBa. Kpyrosopor azora B mpupose.
AMMUak, ero GuU3NYecKue U XMMHUIECKHUE CBOMNCTBA, OTyYEeHUE U TPUMEHEHUE.
Comu amMMmoHUS, UX (QHU3NYECKHE U XHMHUYECKHE CBOWCTBA, MPHMEHEHUE.
KauectBeHHas peakius Ha MOHBI aMMOHMS. A30THas KUCJIOTA, €€ MOJIyYEHHE,
¢u3znyeckue M XUMHUYECKHE CBOIlcTBa (0OIIME Kak MpEeACTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJNEH aMMOHHUS B
KaueCcTBe MHHEPAJIbHBIX yI0OpEeHU. XMMUYECKOE 3arpsi3HEHHE OKPYKaroIlen
CpeIbl COCTUHEHUSIMH a30Ta (KUCIOTHBIC JOXAH, 3arPA3HEHUE BO3AyXa, TTOYBHI
u BogoémoB). docdop, ammorponusie Mogudukanuu Gocdopa, pusnyeckue u
xuMmudeckne cBorictBa. Oxcua  ¢dochopa (V) u  dochopHas kuciora,
dusnueckre U XUMUYECKHUEe CBOMCTBa, oiyueHnue. Mcnons3oBanue docdaToB B
KauecTBE MUHEPATHHBIX YIO0OPECHUIA.

O6miass  xapakrepuctuka 3nemMeHToB [VA-rpynmel. OcobeHHocTH
CTPOCHHSI aTOMOB, XapaKTEpPHBIE CTETIEHW OKUCICHHs. YTJIEpOJ, aJUIOTPOIHBIC
MoauduKayu, paclpocTpaHeHHe B TPUPOJE, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepoaa B npupoje. Okcuasl yriaepoja,
X (QU3NYECKHMe U XMMHYECKHE CBOMCTBA, JEHUCTBHE Ha JKHUBBIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTHIYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yrinepoaa (IV), rumore3a riao0albHOrO MOTEIICHHMS KJIMMAaTa, MapHUKOBBIM
addext. YrompHas KuciaoTa U €€ coiM, UX (U3NYECKHE M XUMHYECKUE
CBOICTBa, MoJdy4yeHHe W npuMeHeHHe. KauecTBeHHas peakiusi Ha KapOoOHaT-
uonbl. Mcnonbs3oBanue xkapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35MCTBE.



[lepBoHauyanbHble TOHATHS 00 OpraHMYeCKMX BEHIECTBaX Kak o
COEIMHEHMSIX yriiepoaa (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJI, TIUIEPHH,
yKCycHass kucnora). IIpupogHple HMCTOYHUKH  YIJIEBOJAOPOJIOB  (Yroijb,
MIPUPOIHBIN Ta3, HePTh), MPOIYKTHI UX NepepaboTku (OEH3UH), UX POJb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMONOrMYEeCKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenikax, yrieBojax — U UX POJM B KU3HU yeloBeKa. MarepuaibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPraHWYECKUX COECIMHEHUN.

Kpemuuii, ero ¢Qusnyeckue M XUMHYECKHUE CBOWCTBA, MOJYyYECHUE H
npumeHenue. CoeauHeHus: KpeMHus B npupone. OOuime mnpeacraBieHus 00
okcuze kpeMuus (1V) u kpemuueBoit kucinore. CUTUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxxHeine CTpouTenbHbIe MaTepHallbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OCTOH, keyie300eToH. [Ipo0aeMbl 6e30MacHOro UCIOIL30BaHUs
CTPOUTENBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuil IKCnepumenm:

u3ydyeHrne oOpa3loB HEOPraHMYECKHMX BELIECTB, CBOWCTB  COJSHOU
KHUCIIOTHI, TPOBE/ICHNE KAUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIIOICHHE
IPU3HAKOB MX MPOTEKAHMUSI, OIBIThI, OTPaKAIOIIKEe GU3MUECKUE U XUMUUYECKUE
CBOMCTBa TaJOr€HOB M MX COEOUHEHUH (BO3MOXHO HCIOJb30BAHUE
BHJICOMATEpPHUAJIOB), O3HAKOMJICHHE C O00pa3liaMu XJOPUJIOB (TaJIOT€HUIOB),
O3HAaKOMJIEHWE C oOpa3uaMu cepbl U €€ COECOUHEHUSAMH (BO3MOKHO
UCIIOJb30BAaHUE BUIEOMATEpPHUANIOB), HaONIOJEHUE Ipolecca OOyTIMBaHUS
caxapa noJ JCWCTBUEM KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, H3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOM CEpHOM  KHUCJIOTHI, MPOBEJICHUE
KAaUeCTBEHHOW peakluu Ha Ccylb(aT-uoH U HaOIIOJeHuE TMpU3HaKa eé€
IPOTEKaHMs, 03HAKOMIICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, pocdopa u ux
COEIMHEHUN (BO3MOXHO MCIIOJIb30BAHME BHJIEOMAaTEepUalioB), oOpa3Lamu
a30THBIX U (ochOpHBIX yAO0OpeHUH, MoayueHrue, coOupanue, pacro3HaBaHUE U
M3y4eHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIUN Ha HOH
aMmMoHusi W (dochar-uoH MW U3yYEHHE TNPU3HAKOB HUX IPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOKHO
UCIIOJIb30BaHUE BHUIECOMATEPUATIOB), HM3YUYEHUE MOJENICH KpPUCTALUINYECKUX
pemi€Tok anmasza, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C  IPOLIECCOM
a7copOIMKM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIEM U YCTPOWCTBOM
OpOTHBOrasa, MojyuyeHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB
VIJIEKHUCIIOTO Ta3a, MPOBEICHHE KAa4YeCTBEHHBIX pEakluid Ha KapOoHAT u
CUJIMKAT-UOHbl M M3Yy4YEHUE TMPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHUE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BakHenmme HeMeTaJUIbl U UX COCTUHEHUS .



MeTta/uibl 4 UX COCAUHEHUS

OO0mast xapakTEepUCTHKAa XHMHYECKUX OJJIEMEHTOB — METaUIOB Ha
OCHOBaHHHU UX MOJIOXKEHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHE MeTalIoB. MeTtamindeckast
CBSI3b M METAJUIMYECKasi KPUCTAIUIMYECKAS] PEIIETKA. DICKTPOXUMUYECKUI Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHME M XUMHUYECKHE CBOWCTBA METAJUIOB.
OO6mume crocoObl ModyyeHus MeTauioB. [loHSATHE O KOPpO3UM METaJIOB,
OCHOBHBIE€ CITOCOOBI 3amUThl WX OT Koppo3uu. CruiaBel (CTaib, YYTYH,
TIOPATIOMUHNN, OpOH3a) U MX TPUMEHEHHUE B OBITY U MMPOMBIIIIICHHOCTH.

[I{emoynple  MeTayipl: nosnokeHne B [lepuomnueckort — cucreme
xuMuueckux anemeHToB . . MenaeneeBa, cTpoeHHe UX aTOMOB, HAX0XKICHUE
B mnpupoje. Pusznueckre U XMMHYECKHE CBOWCTBa (HAa MpUMEpe HATpus U
kanus). OKCUabl U TUAPOKCHABI HATpusi U Kanus. [IpuMeHeHue IeIouHbIX
METAaJUIOB M UX COCTMHECHUH.

[[lenoyno3eMenbHbIE METaJIbl MarHui MW KaJblIMH: IIOJO0XKCHHE B
Ilepuonnueckoit cucreme xumuueckux odnemeHtoB JI. M. Menaeneesa,
CTPOEHHUE HMX aTOMOB, HAaXOXJeHuEe B npupoac. Pu3nMyecKkue U XUMHUYECKHUE
CBOMCTBAa MarHus W KajapliMs. BakHeimume coenuHEHHUS Kaubliusd (OKCHI,
TUAPOKCU, coin). JKECTKOCTH BOABI U CIOCOOBI €€ YCTPAHEHHUS.

AmomuHul: ToNIokeHHe B llepmogudeckord CHCTEME XUMHUYECKUX
anemeHtoB [[. 1. MenpaeneeBa, CTpoeHME aTOMa, HAXOXKIAEHUE B MPHUPOJE.
duznueckre W XUMUYECKHE CBONCTBA altOMHUHHUS. AMQOTEpHBIE CBONCTBA
OKCHJA Y TUIAPOKCUIA ATFOMUHMUS.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUMUYECKUX SJIEMEHTOB
. . Menneneesa, cTpoeHHe aToma, HaxoXJAcHUE B mpupone. dusznueckue u
XUMUYECKUE CBOMCTBa xkene3a. Okcuabl, TuApokcuabl u conu xenesa (II) u
xenesa (111), ux cocras, cBOICTBA U MOJTyYCHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHWE € 00pa3laMyd METAJUIOB M CIUIaBOB, MX (DU3MUYECKUMU
CBOMCTBaMM, HW3Y4YEHUE PE3YJIbTATOB KOPPO3UH METANIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJIECHCTBUSA OKCHJIA
KaJIbI[Usl U HATPUsl C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KETIE3a B KUCIOPOIE
(BOBMOXKHO HCIMOJIb30BAaHWE BHUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KAuEeCTBEHHBIX PEAKI[Mi Ha UOHBI: MATHUS, KAJIbIMA, ATFOMUHUS, [IUHKA, KeJe3a
(1) u xenmeza (1), memm (1), HaOmoaeHME | OMHCAHHE TMPOIIECCOB
OKpallMBaHUSl IUIAMEHM HMOHAMHU HATpUs, KaJus W KajublUus (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBONCTB



TUAPOKCUIA ATIOMUHUSL U THUAPOKCUIA IIMHKA, PEIICHUE IKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHEeHIIne MEeTAIUTbI U UX COEAUHECHUSD.

XuMUA 4 OKPY:KAOIIAs cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM KM3HU YelOBEKA. be3zomnacHoe
UCII0JIb30BAaHUE BEILIECTB U XUMHUECKUX peakiuii B ObITy. [lepBast momols mnpu
XUMHYECKUX 0KOTaX U OTPABJIECHUSAX.

XUMHUYECKOE 3arpsa3HEHUE OKPYKaolIel cpebl (mpeaenbHast JOmyCcTUMast
KOHIleHTpalusi BemectB, pAanee — [IJK). Poxp xumum B penieHun
AKOJIOTUYECKUX MPOOIIEM.

XumuuecKkuit IKCHepUMeHm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTUIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesxcnpeomemmnunie cea3u

Peanm3zanust MexXnpeaMeTHbIX CBA3€H NPU M3YYEHUM XUMHHM B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUM, TAaK W TOHATUH, SBISIIOIIMXCA CHCTEMHBIMU [JII OTHEIbHBIX
IPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaIu3, CUHTE3, KilacCUPUKAIMSA, TEePUOJUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJAEIHPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIICHHE, MAPHUKOBBIN
3 deKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusuka: Marepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PAJAMOAKTUBHOCTh, MOJICKYJIa, AJCKTPUUECKUN 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JTUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEN0, O0BEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pemérka, CIUIaBbl, (U3UYECKUE BEJIMYUHBI, €IUHUIIBI
M3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: gorocunTes, apixanue, 6mocdepa, sKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHHSI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaAIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIC UCKOTIA€MbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPAMMbI OCHOBHOTO OOIIETro
o0Opa30BaHMs JOCTUTAIOTCA B XOJ€ OOYYEHHsS] XMMHUU B €IUHCTBE y4eOHOW U
BOCITUTATEIbHOM  JESATENIBHOCTH B  COOTBETCTBUM €  TPAAUIMOHHBIMU
POCCUMCKUMHU COITMOKYJIBTYPHBIMA U JAYXOBHO-HPABCTBEHHBIMHM II€HHOCTSMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEACHHS U CIIOCOOCTBYIOT
IIPoLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLUATIU3ALNH 00YYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOLIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN U
pacUIMpPEHHE OMbITA IEATETbHOCTH Ha €€ OCHOBE, B TOM UHKCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTUTAHUA:

HEHHOCTHOTO  OTHOWIEHHWA K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
UCTOPUYECKOMY M HAay4YHOMY HAcCJICIWIO, ITOHUMAaHHs 3HAYCHHS XUMHUYECKOU
HayK{ B JKW3HU COBPEMEHHOI'O 0O0IIECTBa, CIIOCOOHOCTH BIAAETh JIOCTOBEPHOM
uHpopmanuen O MNEepeloBbIX JOCTUKEHUSX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOM XMMHH, 3aUHTEPECOBAHHOCTH B HAy4HbIX 3HaHMIX 00
yCTpOMCTBE MHpa U O0ILECTBA;

2) TPaKIAHCKOTO BOCIHUTAHUSA:

OPEICTABICHUS O COLMAJIbHBIX HOpPMax W MPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCAEA0BATEIbCKOM, TBOPUECKOM M APYTHX
BUJIAX JESTEIBHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOM COBMECTHOM ESITEIbHOCTH
IIPU BBITIOJIHEHUH y4€OHBIX, TO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3/JaHMM  y4eOHBIX  MPOEKTOB,  CTPEMIIEHHUSA K
B3aMMOIIOHMMAHUI0O M  B3aMMOIIOMOINM B  IIpoIlecce JTOM  ydeOHOH
NEeSTEIbHOCTH, TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHUE W TMOCTYNKHU CBOMX
TOBApHILEH ¢ MO3WLMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJICICTBUU ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO O3HAHUS:

MHPOBO33PEHYECKHE MPEICTABIEHUS O BEUIECTBE U XUMHUECKOW pPEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY ISl HOHUMAaHHUS CYIIIHOCTH HaYyYHOM KapTHUHBI MUpa, PEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS NMPHUPOJIbI, B3aUMOCBA3SIX YEJIOBEKA C
IIPUPOTHOM CPEION, O POJIM XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;



M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHbIE HA IMOJIYYEHHE HOBBIX 3HAHUI
[0 XUMHUHU, HEOOXOAWUMBIC Isi OOBSICHEHHS HAOIIOJAEMBIX TIPOIECCOB U
SBJICHUM, IMO3HABATEIIbHOW, MH(OPMAIMOHHOW M YWUTATEIbCKOW KYJIbTYpHI, B
TOM YHCJIE HAaBBIKOB CaMOCTOSITEIHHOW pabOThI ¢ Y4YEOHBIMH TEKCTaMH,
CIIPaBOYHOM  JIUTEPATypOHl, JOCTYNHBIMH  TEXHMYECKUMH  CpPEICTBAMU
UH(OPMAITMOHHBIX TEXHOJIOTH;

MHTEpEeC K OOYYeHMIO M TO3HaHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HMCCIEI0BATEIhCKON
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTU M YPOBHS OOy4YECHUS B
JlajabHEHIIeM;

4) opmMupoBaHHSA KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU W3HHW, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3JI0POBBIO, YCTAHOBKU Ha 3/IOPOBBIN 00pa3 KM3HU, OCO3HAHUE TOCIEIACTBUN U
HEMPUATHE BPEIHBIX NPHUBBIUEK (YMOTPEOJICEHUS aJIKOTOJs, HApPKOTUKOB,
KypeHHUs), HEOOXOJIMMOCTH COOJIOJICHUsS] TpaBuil  O€30MACHOCTH  MpHU
00pallleHUH ¢ XUMUYECKUMH BEILIECTBAMHU B OBITY U pEeaJIbHOU JKU3HU;

5) Tpya0BOr0o BOCHMTAHUSA:

MHTEpPEC K MPAKTUYECKOMY HM3YUYEHHUIO Ipodeccuil u Tpyna pa3indyHOTO
pOJia, YBOKXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHUCIIE
HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHM MO0 XWMHUU, OCO3HAHHBIA BHIOOD
UHIUBUIYaIbHON  TPAeKTOPUHM  MPOJOJDKEHUS o0pa3oBaHHUs C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX UHTEPECOB U
MOTPEOHOCTEH, yCMemHo MnpodecCHOHANBHON AEATEILHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHHUH, TOTOBHOCThH aJalTHPOBATHCS B MPOeCcCHOHATBHON
cpexne;

6) 9K0JIOTHYEeCKOT0 BOCIHTAHMSI:

AKOJIOTUYECKU I€JeCO00pa3HOE OTHOIICHUE K TMPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBaHMS, IOHUMAaHUE LIEHHOCTHU 370POBOTO
u Oe3omacHoro obpasza XKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3nYEeCKOMY U MCUXUYECKOMY 37J0POBBIO, OCO3HAHHE LIEHHOCTU COOJIIOJICHUS
MmpaBwJl OE30MACHOTO MOBEACHUS IMpU paboTe C BElIECTBAMHU, a TaKXKEe B
CUTYyaIUsX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIFOJCH;

CITOCOOHOCTH MPUMEHATH 3HAHUS, TTOJTy4aeMble MPU U3YYCHUN XUMUH, TS
pelieHusl 3a1a4d, CBI3aHHBIX C OKPYXaKUIEW IPUPOAHOM Cperou, s
MOBBIIICHUS YPOBHS JKOJOTUYECKOW KYJBTYpPhI, OCO3HAHUS TJIO0AIBLHOTO
XapaKTepa DJKOJIOTMUECKMX MpoOJIeM M TyTe WX peIIeHUs IOCPEACTBOM
METOJI0B XUMHUH, SKOJOTMYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM
B [I03HABATEJIbHON, KOMMYHUKAaTUBHOW U COLTMAIIBHON ITPAKTHUKE.



METANIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeramnpeaMeTHBIX pPE3yJIbTATOB BBIACISAIOT 3HAUYMMBIE IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIIECHAYYHbIE TMOHATHUS (3aKOH, TEOpUs,
MPUHITUI, TUNOTe3a, (HaKT, CUCTEMA, MPOIECC, IKCICPUMEHT H JApPYyToe.),
KOTOpBIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NIpeaMeTax H
MO3BOJIAIOT HAa OCHOBE 3HAHMM W3 OTHUX NPeaMEeToB  (HOPMHUPOBATH
NPEICTaBIICHUE O IEeJOCTHOW HAay4YHOW KapTUHE MHUpAa, U YHHUBEPCAIbHbBIC
yueOHble AecTBusl (II03HABATENbHBIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIC),
KOTOpBhIE OOecneurnBaroT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH IeATeIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS

ba3zoBble j1ornyeckue 1eMCTBUA:

YMEHHUSI HCIIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI IIPU OCBOCHHUU
3HAHUU: PACKPBIBATh CMBICT XUMHUYECKUX TIOHATUN (BBIACTATH X XapaKTepPHBIC
MPU3HAKU, YCTAHABIMBATH B3AUMOCBS3b C IPYTUMU MOHITHIMH ), UCIIOJIb30BATh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX ()AaKTOB U SIBJICHMI, BHIOMPATh OCHOBAHUS
U KpUTEpUH [UIsl KiIacCU(UKAIUM XMUMHUYECKHUX BEIIECTB M XUMHUYECKHX
peakuuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU
W3YYCHHUS, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICTyKTHUBHEIC,
10 aHAJIOTHH ), IEIaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHHE NIPHUMEHATh B MPOLECCE IO3HAHUS TMOHATUS (IIPEIMETHbIE U
METanpeaMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBbIBATh IMIUPOKO MPUMEHSIEMbIE B XHMHH MOJEJIbHBIC
MPEICTaBICHUS — XUMUYECKHI 3HAK (CUMBOJI AJIEMEHTa), XUMU4eckas hopmyra
¥ YpaBHEHHE XMMHUYECKOW peaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3aja4, C y4€TOM O3THUX MOJEJBHBIX TMPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE IMPU3HAKM  HU3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEHIECTB M  XHMHYECKUX  pPEaKIMid, BBIABIATH  0OIIMe
3aKOHOMEPHOCTH, TNPUYNHHO-CIICJICTBEHHBIC CBSI3W W TMPOTUBOPEUUs B
M3y4aeMbIX IPOLECCaX U SIBICHUSX.

Bba3oBble ucciiefoBaTe/ibCKue 1eiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCH B KaU€CTBE MHCTPYMEHTA
MO3HAHMs, a TaK)KE B KAa4eCTBE OCHOBBHI i1 (POPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OpPTraHU3alUU U MPOBEACHUIO
YUEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATh €ro pe3yibTaT, (popMyIupoBaTh 0000IICHHS



Y BBIBOJIBI 10 pe3ysbTaTaM MPOBEAEHHOIO ONBITA, HUCCIEJOBAaHUSA, COCTABIATh
OTUET O MPOAEIIAHHON padoTe.

Pabora ¢ unpopmanueii:

yMEHHUE BBIOMPATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH MHGMOPMAIUIO
pa3NMYHBIX BUAOB U (OpPM TMpEACTaBICHUS, [OJYy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs JUTEpaTypa XWMHUYECKOrO COJEp>KaHUs,
CIpaBOYHbIE MOcoOus, pecypcel MHTepHeTa), KpPUTHUYECKH OIICHUBATH
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

yMEHHUE MPUMEHSTh Pa3IuyHble METOJIbI U 3alPOChl IPU MOUCKE U OTOOpE
uH(pOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JJIsi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTbITA
B 00JIACTH HMCHOJB30BAHMS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOd AaKTUBHOI'O HCIOJIb30BAHUS PA3IUYHBIX HNOHCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaJIbHYIO (OpPMY HpPEICTaBICHUS
MHPOpMALlMU U WUIIOCTPUPOBATH PELIAEMBbIE 33/1a4d HECIOXKHBIMU CXEMaMH,
auarpaMMaMu, IpyrumMu (popmamu rpauki 1 ©X KOMOMHAIMSMU;

YMEHHME HCIIOJIb30BAaTh W AHAIM3UPOBATh B Ipolecce Yy4eOHOH H
UCCIIEI0BATEIBCKON NEATEIbHOCTH UH(pOpMaLUIO 0 BIIUSTHUU
IPOMBIIUIEHHOCTH, CEJIBCKOIO0 XO3SIMCTBAa M TPAHCIOPTAa HA COCTOSIHUE
OKpYXarouerl NPUPOTHON CPEBI.

KoMMyHHKaTHBHBIC YHHBEpCaIbHbIC y4eOHbIE 1eHCTBHUA:

yMEHHUs 3a7aBaTh BOIPOCH (B Xoje auanora W (Wiau) JUCKYCCHH) IO
CyHIecTBYy 00cCyxkaaeMoil Tembl, (OpPMYJIUpPOBaThL CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS MPEAJIOKEHHON 3a1a4u;

YMEHUS TMPEACTaBIATh IOJYYEHHBIE PpE3yJbTaThbl IO3HABATEJIBHON
NESATEIbHOCTY B YCTHBIX M THUCBMEHHBIX TEKCTaX; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBIMOJIHEHHUS] XUMHUYECKOIO JKCIEpUMEHTa (J1a0opaTOpHOTO
OTbITa, Ja00PaTOPHOM pabOThl MO KUCCIEIOBAHUIO CBOMCTB BELIECTB, y4€OHOTO
IPOEKTA);

yMEHHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M  MCCIIEIOBATEIbCKOM  NIEATEIbHOCTH TPU  PEIICHHUH
BO3ZHUKAIOIIMX MPOOJEM Ha OCHOBE y4€Ta OOILIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCYXJeHus, OOMEH MHEHHSIMH, «MO3TOBBIC  IITYPMBI»,
KOOPJIMHALIMSL COBMECTHBIX JEHCTBUMW, ONpPENEICHUE KPUTEPUEB II0 OLIEHKE
KaueCTBa BBIMOJHEHHOU paOOThI U APYTHE).

PeryisiTuBHbBIE yHUBEPCAJIbHbIE y4eOHbIe 1eliCTBUSA:

YMEHHUE CaMOCTOSITENIbHO OMPEAEIATh LeJIU ESITeIbHOCTH, IIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U NMPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



JesITeNIbHOCTb, BBIOMpaTh Hanbosnee 3¢(HeKTUBHBIE CIIOCOOBI pEIIeHNs YIeOHbIX
Y TO3HABATENBHBIX 337a4, CAMOCTOSITEIBHO COCTABIIATh MM KOPPEKTUPOBATH
MPEUIOKEHHBIM QJITOPUTM JEHCTBUM IIPU BBINOJIHEHUN 33JaHUA C YYETOM
MTOJIy4€HHUS] HOBBIX 3HaHUW 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHOW LIEJIH, YMEHUE
UCIIOJIB30BaTh W AHAJIM3UPOBATh KOHTEKCTBI, IPEUIAracMble B  YCIOBUH
3a1aHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpenMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIBLHOTO

COJIEp’KaHusl, YCTAaHOBJIIEHHOTO JaHHOM (eaepanpbHOM paboyeil mporpammon,
BBIJIETISIIOT: OCBOCHHBIE OOYYaIOIUMUCS Hay4yHbIE 3HAHMS, YMEHUS U CIOCOObI
neucTBull, crneuudpuyeckue s MPeIMETHOM o0nactu «XUMUs», BUBI
NEATEIBHOCTH 0 TOJIYYEHUIO HOBOIO 3HAaHMS, €r0 HMHTEpPHpETaluu,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX U HOBBIX CUTYyalHSIX.

K koHiy oOydenus B 8 KJjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxkaTh C(HOPMHUPOBAHHOCTh y OOYUaAIOIIUXCSI YMEHU:

e PACKpBIBAThb CMBICII OCHOBHBIX XMUMHWUYECKUX IOHATUI: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOHAS U HEOHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
U MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJs XHMHYECKOTO DJJIEMEHTAa B COECIUHECHHH,
MOJISIpHBIH ~ 00BEM,  OKCHJA,  KHUCJIOTa,  OCHOBaHHWE,  COJb,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUs, XUMUYECKash peaKkuusl,
KJIacCU(PUKAIUS PEaKINi: peaklui COCTMHEHUS], peaKLUU Pa3JI0KEeHUs,
peakluMM 3aMEIIEHUsl, peakuuu OOMeHa, 3K30- U HHAOTEPMUYECKHE
peakiuu, TerioBoi 3PpheKT peakiuu, aIpo aToMa, HIEKTPOHHBIN CIIoN
aToMa, aTOMHas oOpOWTallb, paguyc aToMa, XHUMHYECKas CBA3b,
NOJISIpPHAs W HEMNOJspHAas KOBAJIECHTHAs CBA3b, MOHHAS CBA3b, HOH,
KaTHOH, aHHMOH, pacTBOP, MaccoBas JOJisl BellecTBa (MPOIEHTHAs
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHU H
IPUMEHSTH 3TH IMOHATHUS IPU ONMCAHUY BEIIECTB U X MPEBPALLCHU;

e HCMOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBleHUs (HOpMyT
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINM;

e ONpENeNATh BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OMHAapHBIX
COCIUHEHUSX, CTENEHb OKHUCICHHUS JJIEMEHTOB B  OMHapHBIX
COCAMHEHNAX, IPUHAJIEKHOCTD BEIIECTB K ONIPEACIEHHOMY KJIACcCy



COemMHEeHM O (QopMyliaM, BUJ XMUMHYECKOU CBSI3HM (KOBAJICHTHAS U
HMOHHAs) B HEOPTaHUYECKUX COCTUHECHUSIX;

packpsiBaTh cmbich llepunommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT UX MOJIoKeHus B [lepuoauyeckoii cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA ABOTraJipo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro Gopmy llepuoaunyeckoit
CUCTEMbl XHUMHUYECKUX DJJIEMEHTOB: pas3iuyaTh IMOHATUS «TJIaBHAs
noarpynna (A-rpynma)» u «rnodounas noarpynna (b-rpymma)», manbie
1 OOJIBIIINE TIEPUOBI, COOTHOCUTh 0003HAYEHUS, KOTOPHIC UMEIOTCS B
tabnmuie «llepuognueckas cucreMa XUMHUYecKHX 3iemeHToB JI. W.
MeHzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsija  sjpa, oOliee 4Yucio
AJIEKTPOHOB U paclpe/ieleHUE X MO SJIEKTPOHHBIM CIIOSIM);
KIacCU(UIMPOBaTh  XMMHYECKUE  DJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIIECTBA, XUMUUECKUE PEAKIMU (110 YHUCIY U COCTABY yYaCTBYIOIIUX B
pEaKIMM BEIIECTB, MO TEIJIOBOMY 3P (DEKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEILIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXKJas  OMUCAHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT MX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUUYECKUX
MpEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJICKYJSPHYIO W MOJIIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO JJIEeMEHTa 10 ¢opmyrie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pPacu€Thl MO YpaBHEHUIO XUMUUYECKON peaKkiinu;

MPUMEHSITh OCHOBHBIC OIEpAllMd MBICIUTEIbHOU JIESITEIBHOCTH —
aHalM3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHUEe, CHUCTEeMaTU3AIHIO,
KJ1accU(UKAIUIO, BBISIBJICHUE MPUYUHHO--CJICICTBEHHBIX CBS3€H — IS
M3YUYCHHS] CBOICTB BEIIECTB M XUMHUYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHbIE  METOABl  TO3HAHWS —  HAOJIOJEHWE, U3MEpPCHHUe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (peaibHBIN 1 MBICIICHHBIN ),

CIeNOBaTh MpaBWJaM  IIOJIb30BAHUS XUMHUYECKOM TIOCYIOU U
nabopaToOpHbIM 000pYJIOBaHMEM, a TaKXe IpaBuiIaM OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIUSMH IO BBIIOJHEHUIO
Ja00PATOPHBIX XUMHUUYECKUX OMBITOB MO MOJIYYCHHUIO U COOUPAHUIO



K

ra3oo0pa3HbIX BEIIECTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBJIEHUIO
pacTBOPOB C OMNPEICIEHHOM MacCOBOM JIOJEd  PacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IMIeJIoYed W KUCIOT C  TOMOUIBIO
UHIUKATOPOB (MakMyc, peHondTaaenH, METUIIOPAHX U APYTHUE).

KOHIly oOyueHus B 9 kJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHSITHUH: XUMHYECKHUM
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO,
CJI0’KHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHB
OKHUCJIEHHUSl, XMMHYECKAs pEeaKlMs, XUMUYECKas CBsI3b, TEIUIOBOM
3 deKT peakiuu, MOJb, MOJSIPHBIA O0BEM, PAcCTBOpP, BJIEKTPOJIUTHI,
HEA3JIEKTPOIUTHI, SJIEKTPOJIUTUYECKAs TUCCOLMAIUSA, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE U  BOCCTAHOBJICHUE,
ajuioTponusi, amM@OTEpHOCTb, XHUMHUYECKass CBsI3b  (KOBaJICHTHAs,
MOHHAs, MeTaJuIMuecKas), KpUCTajuIMueckas pemérka, Koppo3us
METAJJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOW pEAKLIHU, MPEIEIbHO
nonycrumas konueHntpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHH U
NPUMEHSITh 3TH MOHSITUS IIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHU;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJUKY HJisi COCTaBJIeHHS (opmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINM;

ONpENENATh BAJE€HTHOCTb W CTENEHb OKHUCIECHHS XHUMHUYECKHX
AJIEMEHTOB B COEIMHEHUSX Ppa3JIM4YHOTO COCTaBa, MNPHUHAIJICKHOCTD
BEIIECTB K OINpEAENEHHOMY KJIacCy COEIMHEHUil mo (opmynam, BUA
XUMUYECKOM CBsI3W  (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKasi) B
HEOPraHWYECKUX COEIMHEHUSX, 3apsj MOHA M0 XUMHUYECKOU (opmyire,
XapakTep cpelbl B BOJIHBIX PacTBOpPaXx HEOPTraHUYECKUX COETUHEHHIA,
THUI KPUCTAJUIMYECKOMN PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca llepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHE: OINKCHIBATH M XapaKTepU30BaTh
Tabmmunyto Gopmy [lepuonnueckoit cucTeMbl XUMUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUA «rJaBHAasg HoAarpymnmna (A-rpynmna)» U «modoyHas
noarpynna (b-rpynma)», Manbie W OOJbIIME MEPUOILI, COOTHOCUTH
0003HAauYEHHUsA, KOTOpbIE HMEIOTCS B MEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUSI AaTOMOB XUMUUYECKUX



AMEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHCIO JJICKTPOHOB U
pacmpenesnieHne WX TO DJJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB DJICMEHTOB U MIX COCIUHEHUN B
mpeaenax MajblX MEPUOIOB U TJIABHBIX MOATPYNN C Y4ETOM CTPOCHUS
UX aTOMOB;

KJaccuUIMpPOBAaTh ~ XMMUYECKHE  JJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCTY U COCTaBY YYacCTBYIOIIUX B
pEeaKIMy BEIIECTB, MO TEIIoOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTeTIeHEH
OKHUCJICHUSI XUMHUYECKUX JIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIUE U celUPUIECKUEe XUMUUYECKHE
CBOMCTBAa MPOCTHIX M CIOXXHBIX BEIIECTB, MOATBEPKJasi OIMHMCAHHE
IpUMEPaMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLUM;

COCTABIISITh YPABHEHHUS DJICKTPOIUTHYCCKOW JTUCCOIHMAIIMN KHUCIIOT,
miesioyel W coJied, TMOJHBbIE U COKpAlIEHHBIE YpaBHEHUS peaKIui
MOHHOTO  OOMEHa, ypaBHEHHUS  peakluid,  MOATBEPKIAIOIIUX
CYILIECTBOBAHNE T€HETUYECKOM CBSI3M MEXKAY BEIIECTBAMU Pa3IUUYHBIX
KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITHit
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OallaHCa dTUX PEaKIIUii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTHU OT UX CTPOCHHUS,
BO3MOKHOCTH TIPOTEKaHHMSI XHMHYECKHX TPEBPAIICHUA B Pa3IUYHBIX
YCIIOBHSIX;

BBIYMCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYI0O W MOJISIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO JOJI0O XUMHUYECKOTO JJIeMeHTa 1o (dopmyie
COCIMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, MPOBOIAUTH
pPacy€Thl O YPABHEHUIO XUMUYECKOM peaKIuy;

coOmofaTh TMpaBWia  TMOJb30BaHUS  XUMHUYECKOW  TIOCYJIOM U
JTa00paTOpHbIM O0OPYJIOBAaHMEM, a TaKXke TMpaBuiaa OOpalieHUsi C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMHU TIO BBITOJHEHHUIO
7a00pPATOPHBIX XUMUYECKUX OIBITOB MO TMOJYYCHUI0O U COOMPaAHUIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTJIEKUCIIOTO rasa);

IPOBOJIUTh  PEAKIMW, TOATBEP)KIAIONINE KAYeCTBEHHBIH COCTaB
pPasIMYHBIX BEIIECTB: pACIO3HABaTh OIBITHBIM TYTEM  XJIOPHUI-,
Opomua-, wuoaua-, KapOoHar-, Qocdar-, cuimkar-, cyiabdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YyYCHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUUYECKHUX BEIIECTB;



e TMPUMEHATh OCHOBHBIC OIEPAIMd MBICIUTEILHON JESITCIBHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHNe, CUCTeMaTHU3AaIHIO,
BBISIBIICHHE TTPUYMHHO-CJICACTBEHHBIX CBS3EH — JIJIST M3YYCHUS CBOMCTB
BEIIECTB W XWMHYECKHX PEaKIUi, ECTECTBEHHO-HAYYHBIC METOIBI
no3HaHus — HaOJIOJCHUE, U3MEPEHUE, MOJICTUPOBAaHUE, IKCIICPUMEHT
(peayIbHBIN M MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTesibHbIE Pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKUE TIOHSATHS
XuMus — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTHYECKOM €SI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nuoreka LIOK

' peakIuu https:/m.eds00.ru/7f41837¢

Uroro no pazgeny 20

Paznen 2. BaxHelimue npeacTaBuTe 1M HEOPraHUYECKUX BellecTB
21 Bosnyx. Kucnopona. I[lonsatue 6 bubmuoreka [JOK

' 06 oKcHaax https://m.edso0.ru/7f41837¢
29 Bonopona.Ilonstue o kucnorax 8 1 bu6nunoreka LIOK

' 1 COMSIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nunoreka LIOK

' OCHOBAHHSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoteka [JOK

' HEOPTaHUYECKUX COETUHEHUIN https://m.edso00.ru/7f41837c

Hroro mo pazaeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pa3nen 3. [lepuoanyeckuii 3axon u [lepuoguueckas cucrema xumudeckux 3jieMeHToB . . MenaesneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIuH

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMUYECKHX 3emeHToB /1. H. 7
Mennene-eBa. CTpoeHue
aToma

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

XUMHYECKAA CBA3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBHUTEJIHHBIC PEAKIIUN

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

Wtoro no paznen 15 bubmmorexa LIOK
pasAcity https://m.edso0.ru/7f41837¢c
Pe3sepBHOE BpeMst 3 bubnnorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I1IO
[MPOT'PAMME

68 4
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9 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/mt P Kontpoabnsie | IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKIUu
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakiuii https:/m.edso0.ru/7f41a636
13 DIIEKTPOJIUTAYECKAS TUCCOIHAITHS. 8 1 1 bubmmoreka [JOK
' XHWMHUYECKHUE PEAKIUU B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HeMeTa/yibl H HX COeTHHEHNUS
21 OO61as xapakTePUCTHKA XUMHUYECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynnsl. ["anorens https://m.edsoo.ru/7f41a636
OO61as xapakTePUCTHKAa XUMHUYECKUX
2.2 aneMeHToB VIA-rpymnmel. Cepa u eé 6 bubmorexa HOK
' YHIBL: https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepUCTUKa XUMUYECKUX
2.3 5 CﬁeHTOIf VA-E bl A3or, pocdop u 7 1 bubmmorexa [JOK
' i PYTHEL. ’ P https:/m.eds00.ru/7f41a636
WX COCTUHEHUS
24 OO0m1as xapaKTePUCTHKA XUMHUIECKUX 3 1 5 bubnmnoreka [JOK
' snemenToB IVA-rpynnel. Yrieposa u https://m.eds00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCTMHEHUS

Hroro no pazgeny 25
Paszngen 3. MeTaJliIbl M HX COeTHHEHUS
bu6nunoreka LIOK
3.1 006 % 4
HIHE CBONCTRA METaILon https://m.eds00.ru/7f41a636
3.2 Baxkueiire MeTaiibl 1 UX COETUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus v OKpy:Kamolas cpeaa
bubmuoreka [{OK
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEIOBEKa 3
https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMs 3 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOBIIO 68

[MPOT'PAMME
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MHOYPOYHOE IIJTAHUPOBAHHUE

8 KIIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne Jara uudgposbie
Tema ypoka Kourpoububie | IIpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Poss xumuu B 1 bubnuoreka [IOK
JKU3HU 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 IlonsTre 0 MeTO1ax TO3HAHUS B 1 bu6mmorexa [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuyeckas pabora Ne 1

3 «IIpaBuna paboTsl B 1ab0OpaTOpUu U 1 bubnnorexa HOK
npuémMBbI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a060paTOpHBIM 000PYAOBAHUEM»

4 YwucTeIe BEIIecTBa U CMECH. 1 bu6nmoreka [IOK
CnocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [JOK

N https://m.edsoo.ru/ff0d28c8
OUMCTKU TTOBApEHHOM COJIM)»
bu6mmoreka [IOK

0 AATOMBI H MOTIEKY I 1 https://m.edsoo.ru/ff0d2a6c

7 XuMudeckye dJIEMEHTRI. 3HAKU 1 bu6nmoreka [IOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U cOXKHBIE BENIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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bubmuorexa [JOK

9 ATOMHO-MOJIEKYJIIPHOE YICHHE https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BeIeCTB. XUMUYECKasi (opMyIia. bubnmoreka [JOK
BajieHTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCUTENBHAs aTOMHAsI Macca.
11 OTtHocuTeNnbHAs MOJIEKYJISIPHAS BuGmnorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10 XUMHUUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bu6mmorexa [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMUYECKHUE bubmuorexa [JOK
ABJIEHUA. XUMUYECKAS] pEAKLIUS https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BELIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEI[ECTBA 110 YPaBHEHHUSIM Bubmiorexa LIOK
. https://m.edso0.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccudukamnms xumuaeckux
18 peakuuii (coeIMHEHNUs, pa3ioKeHHUs, bubmmorexa [OK
https://m.edsoo.ru/ff0d3f34
3aMenieHus, o0OMeHa)
19 M. B. JIoMOHOCOB — y4€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

sHIKIoneauct. O0o0IeHne U
cUCTeEMAaTU3alus 3HaHUU

https://m.edsoo.ru/ff0d40c4

KoHntponbnas pabora Nel o Teme

bu6mmoreka [IOK

20 «BemniecTBa 1 XUMUYECKUE PEAKLIUN» https://m.edso0.ru/ff0d4290
Bo3nyx — cmecs razos. Cocras
21 Bos):I[[yy;a. Kucnopon — aneMeHT u bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3nuecKrue 1 XUMUIECKHE
99 CBOICTBa KHCIIOpoAa (peakiuu bubnuorexa [JOK
okucnenus, roperue). [louarue o0 https://m.edsoo.ru/ff0d4614
OKCHIaX
CrniocoObI oNTydeHust KUCIOPo/a B
23 naboparopuun fnpOMmmneﬂiocm. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoii 3¢ ekt xumuaeckoit
24 peaKuuu, MOHATUE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM YPAaBHEHUH, https://m.edso0.ru/ff0d4790
9K30- ¥ SHAOTEPMHUYECKUX PEAKLIUAX
TormBo (HedTh, yroib U METaH).
25 3an$I3HeI-EI/IC(113)O3II§rxa, CHOCOObI gro bubmmoreka LIOK
https://m.edsoo.ru/ff0d4c4a
IPEeJOTBPALICHUS
[Ipaktrueckas padota Ne 3 1o Teme
26 «[lomyuenme u cobupanue Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3YUYEHHUE €r0 CBOMCTB»
97 Bonmopon — anemeHT u mpocToe bubnuoreka [IOK

BelecTBo. Haxoxienue B npupoze

https://m.edsoo.ru/ff0d4dd0
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duznueckre U XUMHUYECKUE

bubmuoreka [JOK

2 i T
8 CBOMCTRA BOZIOPOAA. LIPHMEHEHHE https://m.eds00.ru/ffod4ddo
BOJZIOpO/A
bubmuorexa [JOK
29 11
OFUITHE O KHCIOTax # cobix https://m.eds00.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOIa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 mo Teme

31 «[Tonyuenne u cooupanue bubmmorexa [TOK

. P . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYEHUE €T0 CBOMCTBY»

30 MonsipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIUYECTBA

33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa LOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UITH 00BEMY
Brruncienus o0bEMOB ra3os 110

34 aBHEHUIO PEaKIIMU Ha OCHOBE Bubmorexa IIOK
P "p . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIIEHHUH ra30B

35 duszndyeckre U XUMAIECKIE bu6nmoreka [IOK
CBOMCTBA BOJEI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanui. [lonsarue 06 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 HacpinieHHple 1 HeHACHIIIIEHHBIC bu6mmoreka [JOK

pacTBOpbI. MaccoBasi 10715 BelecTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[IpakTuyeckas padora Ne 5 mo Teme
«[IpuroroBieHue pacTBOPOB ¢

bubmuorexa [JOK

38
onpeaecseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BEILIECTBAY

39 KonTtponpnas padora Ne2 o teme bubmumoreka [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KacCU(pUKAIINS, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
H -

" OJlyueHHE U XUMUYECKHE CBOICTBA Butmorexa LOK
KHCIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB

42 OcHOBaHHUsI: COCTaB, bubnuorexa [JOK
KJIaccuuKanys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XUMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHne n XUMHYECKHE CBOMCTBA bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,

46 cnoco((iblfnzc[)n )eHH;{ XI/IMI/I‘IG}:](I?KI/IG bubnuorexa LIOK

. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTrueckas pabora Ne 6.
47 Pemenne skcnepruMeHTaIBHBIX bubnnorexa [JOK

3aJa4 I10 TeME «OCHOBHEBIE KJIaCCHI
HEOPTaHUYCCKUX COGHHHGHHﬁ)}

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

48 KJIACCAMH HEOPTraHUYECKUX bubmmorexa LIOK
. p https://m.edso00.ru/00ad9a50
COCTUHEHUI
49 O000I11IeHNE U CUCTEMATU3ALUS bubmuorexa [JOK
3HaAHUHI https://m.edso00.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHEBHBIC KJ'II;CCBI BuGmnorexa LIOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTMHEHUN
[IepBble NOMBITKU KIACCH(PUKAIIUU
51 P 3 1 bu6mmoreka [IOK
XUMHUYECKHX 371eMeHTOB. [loHsaTue o
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX JJIEMEHTOB
[Tepuoanueckuii 3aK0H U
59 [lepuoauueckast cucrema bubnnorexa HOK
XAMHYECKHX demMeHToB []. . https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, rPyIIIbI, TOATPYIIIHI bubmorexa HOK
PHOIIEL, TPYIIHL HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
. bubnuotexa [JOK
95 aTOMOB 3JieMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menaeneena
XapakTepucTuKa XHMHUYECKOTO
56 JJIEMEHTA I10 €0 MOJIOKEHUIO B bubnnoreka [JOK

ITepnonnueckoii cucreme /1. .
Menneneena

https://m.edsoo.ru/00ada824
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3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHSI HAYKU U TTPaKTUKH. [].

bubmuorexa [JOK

57
H. MenpaeneeB — y4€HbIN, IT€1aror https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
58 DIIEKTPOOTPULIATEILHOCTh aTOMOB bubnmoreka [JOK
XUMHYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasg xumudeckas CBSI3b Bubmaorexa ITOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHast XMMUYECKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasentnas HenossipHas bubnuoreka [IOK
XHUMHUUECKAs CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHp OKACIICHUSA bubmorexa LOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEIIBHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo0.ru/00adb076
Konrtponbnas padora Ned o Teme
65 «CtpoeHne aToMa. XUMHUYECKAs bubmorexa LOK
p ’ https://m.edso00.ru/00adb486
CBS3bY»
66 PesepBHslit ypok. O60011eHNE U bubnmnoreka [JOK
cHUCTeMaTu3alys 3HaHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHIE U bubnmoreka [JOK
CHUCTEMAaTH3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHeIit ypok. O6001ICHNE H bubmmoreka [JOK
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cUCTeEMaTU3alus 3HaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | 00pa3zoBaTe/bHbIC
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 bubnunoreka LIOK
XAMHUYECKHX deMeHToB []. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus n HoMeHKIaTypa 1 Bu6mmotreka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunn XUMHY€ECKOU CBSI3H U THUIIEI 1 bubmmoteka [IOK
KPUCTAININYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HAHUU OCHOBHBIX Pa3JIeJoB Kypca
8 kiracca»

Knaccudukanms xumudeckux

6 €aKIMH 110 PA3IUYHBIM 1 bubmorexa HOK
P P https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMHYECKOU

but6mmoreka [IOK
7 peakimu. [ToHsATHE O TOMOTEHHBIX 1

U I'CTCPOIrCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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IlonsTHE O XUMHUYECKOM
PaBHOBCCHUU. d')aKTopr, BIIHMAOIIUC

bubnunoreka LIOK

8 | ma cxopoems xumieckof peaun S ———
paBHOBECHS
9 OKHCIUTEIBHO- bubnuorexa [IOK
BOCCTAHOBUTEJIBHBIC PEAKIIHH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTUYECKON
10 nuccouuanuu. CHibHbIE U ci1alble bubmmorexa LIOK
- https://m.edso0.ru/00adcd68
11 HonHbIe ypaBHEHUS peakui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE bubnnorexa [JOK
MIPEJICTaBICHHUH 00 https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOIMAIINN
XHMMHYECKUE CBOMCTBA COJIEH B
13 CBETE TMPE/ICTaBICHUI 00 bubamorexa LOK
. https://m.edso0.ru/00add8b2
AIEKTPOJIUTUUYECKON TUCCOITUAIINN
. bubmuoreka [JOK
14 Homsrie o rinpomise coreit https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMAaTH3aIIHS bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/00addd12
[TpakTyeckas padora Ne 1.
16 «Pelenne sxciepuMeHTaIbHBIX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a1auW»
17 KonrtponsHas pabora Ne2 o teme bubmuoteka [JOK
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«INEKTPOIUTHUYECKAS
auccouranus. XuMHYECKUE
peaKIu B pacTBOPAX»

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

OOm1ast xapaKTepUCTHKA

18 rajJioreHoB. XMMHYECKUE CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/00addfe2
Ha IpUMepe xjaopa
XinopoBogopoa. ColisiHast KUCIIOTA,
19 XHMHYECKHUE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00ade104
MoJIy4yeHue, IPUMEHEHHE
[Ipaktuueckas padota Ne 2 o
20 TepMe «[Ton elfne COJISTHOM buomorexa LIOK
7 N . https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3YYCHHUE €€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX eazpnﬁ €CJIM OJIUH bubmmorexa LIOK
PeaKiui, A https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
99 OO6m1ast XxapakTepucTruKa bubmuoreka [JOK
anemMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MoaU(pUKaLUN
93 cepel. Haxoxxnenue cepel u eé bubmuoreka [JOK
COEMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOWCTBA CEPBI
CepoBo0pO, CTPOEHHUE,
P P P bubmmoteka [IOK
24 ¢bu3nyecKre U XUMHUYECKUe
. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHasi KUCIIOTA,
A P P bubmuoreka [{OK
25 busnueckre 1 XMMUYECKHE

CBOI\/'ICTBE[, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XuMmudeckue pEaKknuu, JCKaue B
OCHOBC IMPOMBIINIJICHHOT'O crocoba
IMOJIYYCHUA cepHoﬁ KHCJIOTHI.

bubnunorexa LIOK

26 XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpe/ibl
COCIMHEHUSIMU CEPbI
97 Brruncienue MmaccoBoy 10U bubnunorexa LIOK
BBIX0/1a IPOJAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
371eMeHTOB VA-rpynnsl. A30T,
28 pacnpocTpaHEHue B IPUPO/IE, bubmorexa OK
https://m.edsoo.ru/00adeea6
(busznyecKkre U XUMUYECKUe
CBOICTBA
AMMuak, ero gpusudeckue u
29 XI/IMI/I‘IGC’KI/IG c(lfoﬁCTBa MOJTyYeHUe brbmmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHCHUE
[IpakTuueckas pabora Ne 3 mo
30 TepMe «HOJ‘Iy‘IGIfI/Ie aMMHuaKa bubnxorexa LTOK
. ’ https://m.eds00.ru/00adf180
M3y4YEHUE €ro CBOMCTBY
31 A3oTHas KucnoTa, € pusnueckue bubmmnoreka HOK
U XMMHYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KQ4e€CTBE
39 MUHEpAJIbHBIX YI00pEeHUH. bubmuoreka [IOK

XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllen cpeibl
COEIMHEHUSIMH a30Ta

https://m.edsoo0.ru/00adf518
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docdop. Oxcuna pochopa (V) u
dbocdopHas kucnora, pu3nIecKue

bubnunoreka LIOK

33 U XMMUYECKHUE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJIy4YeHue
Hcnons3oBanue hocharos B
34 KauecTBE MUHEPAIbHBIX Bbu6mumotexa [IOK
ynoOpeHuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpeapl pocharamu
Yrnepon, pacnpocTpaHeHue B
35 anplcj)L[i[ E)I/ISI/II:IGCKII)/IG u brbmmorexa LIOK
’ 8 https://m.edso00.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcuppl yriepojaa, ux Guandeckue
U XMMHYECKHE CBOMCTBA.
36 DKOJOTHYECKHEe TPOOIIEMBI buomorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepojia
(V)
N bubmuoreka [JOK
37 ¥TOMbHA KICTOTA H €€ Corlit https://m.edso0.ru/00ae006c
[IpakTnueckas padorta Ne 4 o
38 teMe "[lonydenue yriaekuciaoro bubmmoreka HOK
ra3za. KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[lepBoHaYaTEHBIE TOHATHUS 00
39 OpPTraHUYECKUX BEIIECTBaX KakK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemnunii u ero coequHeHUs bubnmotexa LOK

https://m.edsoo0.ru/00ae080a
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[TpakTrueckas padota Ne 5.
Pemenne skciepuMeHTAIBHBIX

bubnunoreka LIOK

41 3aj1a4 1o teme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl ¥ UX COCIHHCHUS
KonTponbnas padorta Ne3 o teme

42 «BakHennme HeMeTallIbl H UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHMS
OO6m1as XxapakTepuCTUKa
XHMHYECKUX AJICMEHTOB —

43 MeETaJI0B. MeTaiudecKkas CBSI3hb U bubnunoreka LIOK
MEeTaJUINYECKasl KpUCTaJIInyecKas https://m.edso0.ru/00ae103e
pemérka. Gu3n4YecKre CBOMCTBA
METAILJIOB
XHUMUYECKUE CBOMCTBA METAILIIOB.

44 DIIEKTPOXUMHUYECKUHN Ps brbmmorexa LIOK

N https://m.edsoo.ru/00ae1156
HaIPsHKEHUN METAJIIOB
OO1u11e crnocoObl MOTyYSHHS
MetaiutoB. CriiaBel. Beraucienus
45 10 YPABHEHUSAM XUMUYECKUX bubmmorexa [OK
. https://m.edso0.ru/00ae1156
peakiuii, eciii OJUH U3 PeareHTOB
COJICPKUT MPUMECH
46 [TonsiTHE O KOPPO3UHU METAIIIOB brbmmorexa LIOK
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK
47 [Henorrbte MeTaIb! https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ TUIPOKCHUIBI HATPUS U bu6nunorexa LIOK

KaJIus

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



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[IenoyHoO3eMeNbHBIC METATIIBI —

bubnunoreka LIOK

49 KaJIbIIMA U MarHuit https://m.edsoo.ru/00ae15e8
. bu6nmoreka [IOK
50 Baxuelnme coeqnHeHns KaIbIUS
https://m.edsoo.ru/00ae15e8
51 O060011IeHNEe U CUCTEMATU3 AL
3HAHUI
50 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 1o
53 TCII)VIG "}KéCTKocI")rb BOJIBI 1 METObI bubmorexa OK
. " https://m.edsoo.ru/00aelae8
e yCTpaHEeHHs
. bubnnorexa [{OK
>4 AdromHiiit https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
> Aeneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJTH bu6nmorexa LIOK
xenesa (I1) u xxenesa (III) https://m.edso0.ru/00ae35e6
58 O06o001eHre U CHCTEMAaTH3aIIHS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTMHCHUS
60 Brruncnenus no ypaBHeHUAM bubmuoteka [JOK
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XUMUYECKUX PEaKIUi, eCIu Od1H
W3 PEareHTOB JIaH B M30BITKE WU
COJICPKUT IIpuUMecH. Beraucienus
MacCOBOH JIOJIM BBIXOJIa MTPOTYKTa

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

peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS 1
3HAHUU
KonTponbnas padora Ne4 o reme
62 «Baxueumme MeTaIbl B X 1
COCITUHEHUS
63 BemecTBa u maTepuaisl B 1 bu6nunoreka LIOK
HOBCEIHEBHOI )KU3HHU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XHAMHMUYECKOE 3arpsI3HEHUE 1 bubnuoreka [IOK
OKpY>Karollen cpebl https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHuu 1 bubnuorexa [IOK
9KOJIOTUYECKUX MPOOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O000111€HNE 1 1 bubmuoteka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O60011eHIE U 1 bu6mmoteka [JOK
CHCTEMATHU3aIINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000111€HNE 1 1 bubmuotreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOTPAMME
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