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HOACHUTEJBHASA 3AIIMCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O OOLIET0 00pa30BaHuUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMN
porpaMMbl OCHOBHOTO 0011ero o0pa3zoBanus, npeactaBieHHbx B ®I'OC 00O, a
TAaK)K€ Ha OCHOBE (elepaibHONM padoyell NporpaMmbl BOCIUTAHHUS H C YYETOM
KOHIIETIIIMHM TIPEMOIaBaHus Y4eOHOro mpeaMmera «XHUMHS» B 00pa3oBaTEIbHBIX
opranusauusx Poccuiickoit @enepaunu.

[IporpaMMa 1o xXuMHUHM [a€T TPEACTaBICHHE O MENsAX, OOIel cTpaTeruu
o0OyueHUs1, BOCIIUTAHUS U PA3BUTHUS O0YUAIOUINXCS CPEACTBAMU Y4eOHOrO MpeaIMeETa,
yCTaHaBIMBAaeT 00s3aTelbHOE NPEIMETHOE  COJEp)KaHue, IpeaycMaTpHUBaeT
pacmpezesieHde €ro mo KiaccaM M CTPYKTYpUpOBaHUE MO pasjenamM H TeMaMm
IpOorpaMMbl MO  XHMHH, OIpPEAENSIET KOJIMYECTBEHHBIE M  KA4ECTBEHHBIC
XapaKTEPUCTHKU COACPKAHUSA, PEKOMEHIYEMYIO IOCIEJOBATEIbHOCTh H3yYEHHUS
XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH Y4eOHOIO
npolecca, BO3PAaCTHBIX OCOOCHHOCTEH OO0y4aroumxcs, OMNPENeNsieT BO3MOXKHOCTH
npeaMeTa JUid peanu3aluu TpeOOBaHM K pe3yJpTaTaM OCBOEHHS OCHOBHOM
0o0pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHuUs, a TAKKe
TpeOOBaHMil K pe3ynbraraM oOydeHHUs XMMHH Ha YPOBHE LieJel M3ydeHHs MpeaMeTa
U OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIIbHON MAESITEIbHOCTH OOYYaromerocs 1o
OCBOEHUIO yU€OHOTrO CO/IEP KAHMU.

3HaHWEe XUMHH CIYKUT OCHOBOM g (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0yuJarolerocs, ero npeACcTaBIeHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urparot (GopMHUpyeMble XUMUEH MPEICTaBICHHUS O B3aUMOIIPEBPALLIEHUSAX SHEPTUU U
00 DJBOJIOLMM BEHIECTB B MPHUPOAE, O IyTAX pEIICHHS TJIOOATBHBIX MPOOIEM
YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, SHEPIeTHUUYECKOW, IHIIEBON H
AKOJIOTHUYECKOM 0€30MacCHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUS.

N3ydenune xumuu:



CIOCOOCTBYET pealu3alii BO3MOXHOCTEH JUIsl CaMOpa3BUTHSA B (POPMUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHHE MBIILICHUS W TBOPYECKHX CIIOCOOHOCTEH
0oOyJaromuXxcsi, HABBIKOB HMX  CAMOCTOATEIbHOW  yd4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HMCCIEAOBATEIbCKAX YMEHHUH, HEOOXOMUMBIX Kak B
TIOBCETHEBHOH JKM3HHM, TaK U B IPOGECCUOHATBHON ACITCILHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAyIHOTO MBINUICHUS, 3aKJIaJbIBaCT OCHOBBI
IIEJIOCTHOTO B3IJIsIIa Ha €JMHCTBO MPUPOJBI M YEIOBEKA, SBISCTCS OTBETCTBEHHBIM
9TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0YJarOIIHXCS;

crocoOcTByeT (HOPMHUPOBAHHIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAY4YHBIM 3HAHUSM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJIOTHUECKOE
o0Opa3oBaHHe 00YUYaAOIIUXCSI.

JlaHHBIE HampaBlieHUST B OOYYCHHH XWUMHUHU OOCCIEUYHMBAIOTCS CHCIH(PUKON
COJIep)KaHUs  Y4eOHOro  mpeaMeTa,  KOTOPBIA  SIBISIETCS  NeAarormdecKd
aIalITAPOBAHHBIM OTpaXKEHUEM 0a30BOM HAayKW XMMHU Ha OMpPENEIEHHOM JTare e
pa3BHUTHHL.

Kypc XxuMun Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHMsS OPHUECHTHUPOBAH Ha
OCBOCHHE OOYYarOIIMMHCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHH XUMHH, OCHOB
HEOPraHWYECKON XUMUHU M HEKOTOPBIX OTJICIIBHBIX 3HAUMMBIX TOHATHH OpTraHHYeCKON
XUMHH.

CtpykTypa cojaep)kaHHs MPOrpaMMBI 1O XHMHH C(HOPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOro Tojaxona kK e€ u3ydeHuro. CojepikaHUe CKIAJbIBACTCS W3 CHUCTEMBI
MOHATHHA O XMMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHITHA O XUMHYECKON
peakiiuu. OOe OTH CHCTEMBl CTPYKTYPHO OpPraHWU30BaHBI 110  MPUHITUITY
MOCJICIOBATEIBHOTO Pa3BUTHS 3HAHMA HAa OCHOBE TEOPETHUYCCKUX IPEACTABICHUMN
pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- HepnonnquKoro 3aKOHa I[ N. MenaeneeBa Kak OCHOBHOI'O 3aKOHa XUMHUH,



— YYEHHS O CTPOCHHH aTOMA U XUMHUYECKOU CBSI3H;

— MPEACTABICHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMAIIMY BEIECTB B PaCTBOPAX.

TeopeTnueckne 3HAHUA  PACCMATPUBAIOTCS HA  OCHOBE  OMIIMPHUYECKHU
MOJyYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO
YPOBHS K JAPYromy, BBINOJHAS (QYHKIMH OOBSICHEHUS. M IMPOTHO3UPOBAHMS CBOMCTB,
CTPOECHHUS W BO3MOKHOCTEM IMPAKTHYECKOIO NMPUMEHEHUS M MOJIYYEHHUS U3y4aeMBbIX
BEILLECTB.

OcBoeHue  mIporpaMMbl [0  XUMHUM  CIIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEACTABIICHHAS] O XUMHAYECKOM COCTABJIAIONIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE €€
CUCTEMHOM INPUPOABI, LIEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHUIO U METOJaM
IIO3HAHUSA B HayKe. M3ydyeHre XuMHUHM IPOUCXOAUT C IPUBJICYEHNEM 3HAHUM U3 paHEe
U3YYEHHBIX YUEOHBIX MpeAMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 Kinaccel» u
«Dusuka. 7 Kaacey.

[Tpu n3ydyeHnn XUMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HayKM Kak OO0JIaCTU COBPEMEHHOI'0 E€CTECTBO3HAHMS, NMPAKTHUUECKON NeATEIbHOCTH
YeJl0oBeKa M KaK OJIHOrO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada y4eOHOro
IpeIMETa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMHYECKUX 3HAHUNA — Ba)KHEHIINX
(akToB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IOJIOKEHUM, JOCTYIHBIX 00001EHUI
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, B IPUOOIIEHUU K HAYYHBIM METOJaM
NO3HAHUSA TMPU WU3YYEHUU BEIIECTB M XUMHUYECKUX pEaKUui, B (OPMUPOBAHUU U
Pa3BUTHU MO3HABATEJIbHBIX YMEHUM U UX MPUMEHEHUHU B YUEOHO-TIO3HABATEIbHOU U
y4e0HO-UCCIIEOBATENBLCKON  JESITEIbHOCTH, OCBOGHHMM IPAaBWI  0OE€30IACHOIO
oOpallieHus C BEIIeCTBaMU B IIOBCEIHEBHOM JKU3HU.

[Tpy m3ydyeHMH XMMHM Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsl Ba)KHOE
3HaYEHUE NPUOOPENIH TaKUe LU, KaK:

— (OopMHUpOBaHME HHTEUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHHUYECTBY, CAMOCTOATEIBbHOMY MPUHATHIO PELICHUH,

CIIOCOOHOM aJJaIlITUPOBATHCA K 6BICTpO MCHAIOIUMCA YCIOBHUAM KU3HU,



— HaIpaBJICHHOCTh OOYYEHUSI Ha CHCTEMaTHYeCcKoe MprUoOIIeHIe 00yYaroIuXCsl
K CAaMOCTOSTEIbHON MO3HABATENIBHON NESITEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS,
bOpMHPYIONITUM MOTHBAITAIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

— obecreueHne YCIOBHH, CHOCOOCTBYIONIUX MPHOOPETCHUIO OOYYaIOIIUMUCS
OmbITa Pa3HOOOpa3HOM JESATEIBHOCTHU, TO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIUM), HMEIOIINX YHUBEPCATbLHOE 3HAYCHUE A
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— ¢opmupoBaHue o0Omeld (QYHKIMOHAILHOM UM €CTECTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM YHCJIC YMEHHUIA OOBSCHATHh U OIEHUBATH SBICHUS OKPYXKAIOIIETO
MHpAa, UCTOJb3Ys 3HAHUS U OMbIT, IOJYYEHHBIE IPU NU3YUYCHUN XUMUHU, IPUMEHSATD UX
MIpU peIIeHUU TPoOJIeM B MOBCETHEBHOM KU3HU U TPYAOBOU NI€SITEIHHOCTH;

— (opMHUpOBaHKE Y 00YYAIONMUXCS TYMAaHUCTHUECKUX OTHOIICHHWHA, TTOHUMAaHHUS
[EHHOCTH XWUMHWYECKUX 3HAHUM JUIsI BBIPAOOTKH HSKOJOTHYECKH IEIeCO00pa3HOTo
MOBEJICHUS B OBITY M TPYAOBOU JEATEILHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBBSA
Y OKPYKAIOLIEW IPUPOJIHOU CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHUS OOIEUYETIOBEUYECKUX LIEHHOCTEW, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOPY MpOdUIIs U HANIPABICHHOCTH JalbHEHIIEr0 O0yUeHHUs.

OO6m1ee 4KCiIo 4YacoB, OTBEAEHHBIX JIJIs U3YUEHUS] XUMUHU HAa YPOBHE OCHOBHOTO
obmero oOpa3oBanwms, coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 daca B

HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHaya/ibHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Poib XUMUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HAyK. Tena
u BemecTtsa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE BEIIECTB.
[TonssiTe 0 meTogax mo3HaHUS B XuUMHH. YucThie BemecTBa U cMmecH. CrocoObl
pa3aeeHus] CMECEN.

ATOMBI M MOJEKYJbl. XUMUYECKHE dIeMEeHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CloXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnyeckasi ¢popMyisia. BaJeHTHOCTP aTOMOB XMMHMYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OTHOcUTENbHAas aroMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsipHas Macca. MaccoBast A0JIs1 XUMUYECKOTO 3JIEMEHTA B COEUHEHUU.

KomnuectBo BemectBa. Moisib. MonspHast macca. B3anMoCBsA3b KOJIMYECTBA,
Macchl W 4YHCIAa CTPYKTYPHBIX €IMHUIl BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COECUHEHUH.

du3nyeckne U XUMUYECKHUE SBICHUSA. XMUMHUYECKas peakius U €€ NMPU3HAKU.
3aKOH COXpaHEHUs MaccChl BEIIECTB. XHUMHUYecKHe ypaBHeHUs. Kinaccupuxanus
XUMHYECKUX peaklnil (COeIUHEHMS], Pa3I0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYAOH, MpaBUiIaMH pabOThl B Jaboparopuu u
npuéMaMu oOpalieHus ¢ JabopaToOpHbIM OOOpYIOBAaHUEM, M3YyUYEHUE M OIHUCAHUE
du3nYeCKUX CBOWCTB 00pa3llOB HEOPTAaHUYECKUX BEIIECTB, HAOMOIeHNE (PU3MUECKUX
(mnaBieHME BOCKAa, TasHUE JIbJla, PACTHUPaHUE caxapa B CTYINKe, KHUIIEHHE WU
KOHJEHCAlUsl BOJAbI) U XUMHUYECKHX (TOpPEHUE CBEYM, IPOKAIMBAHUE MEIHON
MPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KUCIOTOW) SIBICHUM, HaOMIOICHNE U OMHCAaHNE
NPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluil (pa3siockeHre caxapa, B3auMoIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUIAOM Oapwsi, paznoxkeHune ruapokcumaa meau (1) mpwm

HarpeBaHWM, B3aWMOJICUCTBUE jkene3a ¢ pactBopoM comm Meau (II), msyuenwue



CIOoCcO00B pa3IeNeHUs] CMECEH: C TOMOIIBbI0O MarHuTa, (GUIBTPOBAHHUE, BHIIAPUBAHNE,
TUCTWULSILMS,  Xpomarorpadus, MpPOBEACHUE OYUCTKM IIOBAPEHHOM  COJIH,
HAOJIIOZICHUE W OIMCAaHUE pPEe3yJbTAaTOB MPOBEJAEHUS OIbITa, WJUIIOCTPUPYIOLIETO
3aKOH COXPAaHEHHMs MAacChl, CO3JaHUE MOJIETIEH MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeine npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kucmopom — siaeMeHT W mpocrtoe
BenlecTBo. Haxoxxienue kucnopoaa B npupoje, Pu3ndeckue 1 XuMUUECKHE CBOMCTBA
(peakuun ropenus). Oxcunpl. [Ipumenenue kuciopoaa. CrnocoObl MOTyYEHUS
KHCJIOpO/ia B TaOOPaTOPUH M MPOMBIIIIICHHOCTH. KpyroBopoT KHCIOpoaa B PHUPOIE.
O30H — aJI0TpOIHAs MOAU(UKALMS KUCIOPOAA.

TennoBoi 3p(HEeKT XUMHUUECKOW peaklui, TEPMOXUMUYECKHE YPABHEHUS, IK30-
U DHAOTEPMHUYECKHE pEakUUW. TOIUIMBO: Yroiab M METaH. 3Jarpsi3HEHUE BO31yXa,
yCUJIEHUE TAPHUKOBOTO 3(peKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bomopon — anemeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B IpUpPOJIE,
¢uznyeckue U XUMUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOOBI nonydeHus. Kucmorsl
U COJIU.

Momnsipablit 006EM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHUSIM.

Pdusnueckue cBOMCTBA BOJBI. Boaa kak pactBopurens. PactBopbl. HackieHHbIe
Y HEHACBHIIIECHHBIE pPacTBOpBl. PacTBOpMMOCTH BemecTB B Bojae. MaccoBas Hoiis
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHuA. Posb pacTBOpoB B
OpUpOAE W B JKU3HM desnoBeka. KpyroBopor Boabsl B Ipupoje. 3arps3HEHUE
IPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranmueckux coeauHeHuid. Oxcuapl. Knaccudukanums
OKCHJIOB:  coyieoOpa3yrome  (OCHOBHbBIE,  KHCIOTHblE, aM(oTepHble) U
HeconeoOpazyomue. Homenknarypa okcuaoB. @uznyeckue U XUMUYECKHE CBOMCTBA

okcuao0B. [lomyueHne OKCHuIoB.



OcnoBanusa. Krnaccudukamusi oOCHOBaHWI: MENOYM U HEPACTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @DU3NYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryueHrnEe OCHOBAHUH.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. Pusnueckue u
XUMHUYECKHE cBoMcCTBa KuCinoT. Psan aktuBHocTn MmetasmoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. dusznyeckue M XUMHUYECKHE CBOMCTBA COJICH.
[TonmydyeHue coiei.

['eHeTnyeckas CBSI3b MEXIY KJIacCaMU HEOPTaHUYECKUX COETUHECHUI.

Xumuueckuii IKcnepumenm:

KAUECTBEHHOE OMNPEIEICHUE COJAEPKAaHMsI KUCIOpPOJa B BO3AyXE, IMOIYYEHUE,
coOupaHHe, pacro3HaBaHHE ¥ M3yUYEeHHWE CBOWCTB KHCIOpOJAa, HaOIOIeHNE
B3aMMO/ICHCTBUS BEMIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHUS U TPEKPALLICHHUS
ropenus (mMokapa), 03HaKOMJICHHE C oOpasllaMu OKCHUJIOB U OINMCAHHE MX CBOUCTB,
MOJIy4eHHE, COOMpaHue, pacro3HaBaHUE W U3YYEHHUE CBOMCTB BOAOpOJa (TOpEeHHE),
B3auMojielicTBie Bojopoja ¢ okcuaoM Meau (II) (BO3MOXXHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HAOJIOJCHUE OOpa3OB BEIIECTB KOJMYECTBOM | MOJIb,
UCCJIeIOBaHNE OCOOCHHOCTEN PAaCTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOM JIOJEH PAaCTBOPEHHOIO
BEILIECTBA, B3aUMOJICCTBHE BOJBI C META/UIaMU (HAaTPUEM U KaJbIIMEM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEI0BaHUE OOpa3lloB HEOPraHUYECKHUX
BEILIECTB PA3JIMUHBIX KJIaCCOB, HAOJIIOJACHUE H3MEHEHUS OKPACKH WHIAMKATOPOB B
pacTBOpax KHCIOT M Iejoued, u3ydeHue B3zaumojercTBus okcupa memu (I1) c
pacTBOPOM CEPHOW KHCIIOTHI, KHCIOT C METAJUIAaMH, PEAKUHU HEWTpaau3aluu,
MOJIy4YEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaia JIPYTUM U3
pacTBopa COJIM, PEUIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHeHme Kiacchl

HEOPraHUYECKUX COCIUHEHUIN.



Ilepuoguuecknii 3akoH u Ilepuogmyeckasi cucTeMa XHMHYECKHX
yiemenToB JI. HU. MenaeneeBa. CrpoeHne aToMoB. XHMH4YECKasi CBS3b.
OKHCIUTEILHO-BOCCTAHOBUTEIbHbIC PeaKIIUH

[lepBrie MOMBITKH KIacCH(PHUKAIMM XUMHUYECKUX dyeMeHToB. [lonstue o
IpyNIax CXOAHbBIX FIEMEHTOB (ILEJI0YHBIE U IIETOYHO3EMENbHbBIE METAJUIbI, FaJIOT€HBbI,
WHEPTHBIE Ta3bl). OJIEMEHTHl, KOTOpble 00pa3yroT amdoTepHble OKCHUABI U
THJIPOKCHU/IBL.

[Tepuonnueckuit 3akoH. [lepuoauueckas cucrema XuMHUIeCcKux 3yemeHTos /. U.
MenneneeBa. Koporkonepuonnass u aiuHHOonepuogHas ¢opmbsl [lepuoanyeckoit
cucteMbl xuMmuueckux dnemeHtoB JI. WM. MenneneeBa. Ilepuonbl W TpymnmslL
®U3nYECKUil CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne atromoB. CoctaB atoMHbIX sAnep. M3oromel. DnekTpoHbl. CTpoeHHe
3JIEKTPOHHBIX 000J104YeK aTOMOB NepBbIX 20 XUMUYeckux 3neMeHToB [lepuoanueckoi
cucremnl J[. 1. MenneneeBa. XapakTEepUCTMKAa XUMHYECKOTO JJEMEHTA IIO €ro
nonoxeHuto B [lepuonuueckon cucreme /. 1. Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMsI paguyca aTOMOB XHUMHUYECKUX DSJIEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IPYIIaM U MEepUoaaM.

3nauenue llepuogumueckoro 3akoHa u Ilepuoanyeckoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. J[. M. MenneneeB — yuyéHbli H
IpaKJaHUH.

Xumuueckasi cBsi3b. KoBaneHTHass (NOJsIpHAsT U HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp okucinenus. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE peakuuu. [Iponeccel
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METANIOB M HEMETaIOB, B3aWMOJEUCTBUE

TUAPOKCHJAa HOHWHKa C pacTBOpaMH KHCIOT H H.IGJIO‘IGfI, IMPOBCACHUC OIILITOB,



WUTIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOpEHUE,
PEeaKIMK Pas3IoKEHUS, COSTUHEHU ).

Mescnpeomemnuie céasu

Peanmnszanps MeEXNpEeIMETHBIX CBA3EH IPU M3YYEHHH XMMUHA B & Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK W TMOHATHUH, SIBISIOIINAXCS CUCTEMHBIMU JUJIA OTACJBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA.

OO1mMe ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: HAy4YHBIM (DaKT, TUMOTE3a, TEOpus,
3aKOH, aHaJIN3, CHHTE3, KI1acCu(puKaIys, nepuoJuIHOCTh, HAOMIOICHNE, YKCIICPUMEHT,
MOZICIIMPOBAaHUE, U3MEPEHHUE, MOJIECIIb, SIBJICHUE.

@dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUM, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKH 3apsj, BEIIECTBO, TEJI0, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, ra3, PU3NUECKUE BETUUMHBI, €IMHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJE3HBIC
MCKOINAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKasi peakuus

[lepnognueckuii 3akoH. Ilepuoanueckas cucteMa XuMHIECKUX demMeHToB []. 1.
MenpneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B MW3MEHEHUM CBONCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAIbIUA U UX COCTMHEHUN B
COOTBETCTBUU C IOJOKEHUEM IEMEHTOB B Ileproaudeckon cucremMe U CTpOCHUEM
MX aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XUMHYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKU U

BHJAa XUMHYECKOHN CBS3H.



Knaccudukanus um HOMEHKJIaTypa HEOPraHMYECKHMX BEIIECTB. XHMHYECKUE
CBOMCTBA BELIECTB, OTHOCALIUXCA K Pa3jIM4YHBIM KJaccaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX peakuuid 0 pa3aIuvyHbIM IpU3HAKaM (IO YUCITY U
COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEILECTB, [0 TEMIIOBOMY (P (DEKTY, 0 U3MEHEHUIO
CTENEHEH OKHCIECHUS XHMHUYECKHX 3JIEMEHTOB, IO OOpAaTHUMOCTH, IO YYacTHIO
KatanauzaTopa). JK30- U S9HJIOTEPMUYECKUE PEaKLIUU, TEPMOXUMUYECKUE YPABHEHHUSL.

[Tonsitue o ckopoctu xumuueckod peakiuu. [loHsiTHe 00 0OpaTUMbBIX U
HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHSATHE O TOMOTEHHBIX U TeTepOTEeHHBIX
peakuuax. [lonsatue o karammse. [loHsaTne 0 XMMHUYECKOM paBHOBeCUH. DaKTOpHI,

BJIIMAKOIIME Ha CKOPOCTb XUMHYECKOMN p€akuyun MW IIOJOXCHHC XHUMHUUYCCKOI'O

PaBHOBECHSL.
OKHCIIUTETBbHO-BOCCTAHOBUTEIILHBIE peaKkuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakLuu. CocraBnenue YpaBHEHUI

OKHMCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ pE€aKIMid €  HMCIOJb30BAHHMEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopusa 3IEKTPONUTUYECKON AUCCOLMALINM. DJIEKTPOJUTHI U HEIIEKTPOJIUTHIL.
KaTronbl, aHWMOHBI. MeXaHM3M AUCCOLMAIMA BEIIECTB C Pa3IUYHBIMU BUJIAMU
XUMUYECKO# cBsi3u. CTeneHs aucconnanuy. CYIIbHBIC U CIa0bIe SJIEKTPOJIHTHI.

Peakmuun nonHOTO OOMEHa. YCIOBHS MPOTEKaHUS PEaKIWii MOHHOTO OOMEHa,
MIOJIHBIE U COKpaIIEHHBbIC MOHHBIC YpaBHEHUS peakiuii. CBOMCTBa KMCIOT, OCHOBAHUI
U cojed B CBETE€ TMPEACTABICHUNM OO0 DBICKTPOJUTUUECKON JTUCCOLMALINU.
KauecTBeHHbIC peakliny HA UOHBL. [IOHATHE O THIPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHME C MOJEISAMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX
BCIIECTB — META/VIOB M HeMeTauioB (rpadura W ajiMasa), CIOKHBIX BEIIECTB
(x7mopuma HaTpusi), UCCIIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON peakiuu OT

BOBI[GP'ICTBI/ISI Pa3INYHBIX (baKTOpOB, HCCICAOBAHHUC JJICKTPOIIPOBOAHOCTH paCTBOPOB



BEILECTB, MpOLEcca JUCCOIMALMU KHUCJIOT, IIedoYed H cojied (BO3MOXKHO
UCIIOJb30BAaHUE BHJIEO MATEPHUAJIOB), MPOBEACHHUE OIBITOB, WILIOCTPUPYIOIINX
NpU3HAKK TPOTEKaHUsI PEeaKIHii HOHHOrOo oOMeHa (0Opa3oBaHHE OCa/Ka, BBIJCICHNE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuid (rOpeHHe, peakuuu pa3iokKeHHs, COCAUHEHHUS),
pacrno3HaBaHre HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIMil Ha
VIOHBI, PEIICHNUE YKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmrass  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHUu OkKucieHus. CTpoeHue U (U3NYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa (B3aUMOJICHCTBHUE C
METaJUlaMH, HEeMeTaJJlaMHu, MenoyamMu). XjaopoBoaopod. CodsiHag —KHUCIIOTA,
XUMHUYECKUE CBOKCTBA, MOJyYEHUE, IPUMEHEHHE. [[elicTBHE XII0pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeka. BakHelme XJIopu/Iibl U UX HAXOXKIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTENeHH OkucieHus. CTpoeHue U (PU3NYECKUE CBOICTBa
MPOCTBHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMKU KUCIOPOAa U
cepbl. XuMHYecKue cBoicTBa cepbl. CepoBONOpOA, CTpoeHHe, (U3MUEecCKHe u
XUMUYecKue CcBOMCTBAa. OKCHIBI Cepbl KaK MIPEACTABUTENIM KHCIOTHBIX OKCHJIOB.
CepHas kucioTa, PU3NUYECKUe U XUMUUYECKUE CBOMCTBA (00IIME KaK MpeACTaBUTEIS
KJjlacca KHUCJIOT M crneuuduueckue). XUMUYECKHE pEaklUd, JeKallde B OCHOBE
IPOMBIIIEHHOTO CcHoco0a MOJyYeHHsl CEepHOM KHUCIOThl. [IlpumeHeHue cepHOU
kuciaoTbl. CoaM CcepHOW KHCIOTHI, KauyeCTBEHHAs peaklus Ha Cylabdar-uoH.
HaxoxxneHne cepsl M €€ COCAMHEHUN B NPUpPOJAE. XUMHUYECKOE 3arpsi3HEHHE
OKPY’KaloIlel cpeibl COETUHEHUSMHU Cepbl (KUCIOTHBIE TOXK/IU, 3arpsi3HEHUE BO3TyXa
1 BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUS.

OOmas xapakTepuCTHKa 3JIeMEHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS

aTOMOB, XapaKTCPHBIC CTCIICHHU OKHUCJIICHHA. ABOT, pPacipoCTpaHCHUC B IIPHUPOIC,



(du3nUecKkue U XUMHUYECKHE CBOKCTBA. KpyroBopor asora B mpuponae. AMMHUAK, €ro
¢uznyeckue U XUMUYECKUE CBOMCTBA, MOJlydeHHe U TpuMeHeHne. Coyin aMMOHMUS, UX
(du3rYecKue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuys Ha HOHbI
aMMOHMS. A30THasi KUCIIOTa, €€ MOoJlydeHHe, (U3NYEeCKHe U XMMHYECKHE CBOMICTBA
(oOmue kak mOpeacTaBUTeNs Kiacca KHUCIOT M creuuduyeckue). Mcnonap3oBaHue
HUTPATOB U COJIEW aMMOHHUSI B KAaue€CTBE MUHEPAJIbHBIX YyJIOOpEeHH. XHMMHYECKOE
3arpsi3HEHUE OKpYXalollel Ccpeabl COEOUHEHUSIMU a30Ta (KHUCIOTHBIE JOXAH,
3arpsi3HEHUE BO3/yXa, MOYBbI U BOAOEMOB). Dochop, amioTponHble MOIUPUKALINN
docdopa, duzmueckne n xumuueckue cBoiictBa. Oxcua docdopa (V) u dhocopHas
KHUCJIOTa, (U3MYECKME W XHMMHUYECKHME CBOWCTBA, MoiydyeHue. lcnonp3oBaHue
docdaroB B kauecTBE MUHEPATHHBIX YAOOPEHUN.

OOmas xapakrepuctuka 3ieMeHTOB [VA-rpynnsl. OcoOEHHOCTH CTPOECHUS
aTOMOB, XapaKTE€pPHbIE CTEIEHU OKUCIECHMS. YTJIEpOJ, aJUIOTPOIHbIE MOIU(UKALINY,
pacnpocTpaHeHue B IpHUpPOAE, (PU3MYEeCKHe W XMMHYECKUE CBOMCTBA. ACOpOLHSL.
Kpyrosoport yrinepozaa B npupoae. OKcHuibl yriiepoja, ux pu3ndeckue 1 XUMHUYECKUe
CBOICTBa, [J€HCTBUE HA IKUBbIE OPraHU3Mbl, IOJYyYEHUE U MPUMEHEHHUE.
DKOJIOTUYECKHE TMpOoOJIeMbl, CBs3aHHbIE ¢ OkcujaoM yriepona (IV), rumoresa
rJ1I00aJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIM 3 (deKT. YroipHas KUCIOTa U €€
comu, uX (U3NYECKHE M XUMHUYECKHE CBOWCTBA, TOJY4YCHHE M MPUMEHECHHE.
KauectBeHHas peakiusi Ha kKapOOHaT-wOHBI. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEJULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO031CTBE.

[lepBoHauasbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COECIUHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TWJIEH, alleTUJICH, 3TaHOJ, TJIMLUEPUH, YKCYCHAsl KUCIIOTa).
[TpupoiHbIE HCTOUYHUKU YTIEBOJIOPOAOB (Yrojb, MIPUPOAHBIN ra3, HeTh), NPOLYKTHI
ux mnepepaboTku (OEH3WH), MX POJb B OBITYy W MpoMbIIUIeHHOCTH. [loHSATHE O
OMOJIOrMYECKH Ba)KHBIX BELLIECTBAX: JKUpaX, OesKax, yriaeBoJax — U UX POJIH B XKU3HU

YCJIOBCKA. MaTepI/IaJIBHOC CAWHCTBO OPraHUYCCKHUX U HCOPIraHNMICCKUX COCI[PIHGHHfI.



Kpemuuii, ero pusndeckue u XUMUYECKHAE CBONCTBA, MOTyYeHUE U IPUMEHEHHE.
CoenuHenust kpeMHUs B ipupoje. O0uiue npeacrasieHus o0 okcuae kpemuus (1V) u
KpeMHHUEeBOM KkucioTe. CHIMKAThI, X HUCIIOJIB30BAaHUE B OBITY, B MPOMBIIICHHOCTH.
Baxneiimme crpouTenapbHbIE MaTepHalbl: KEpaMmHKa, CTEKJIO, IEMEHT, OeTOH,
xene300eToH. [IpobieMbl 6€30macHOrO UCIIOJIb30BAHUS CTPOUTENBHBIX MaTEPUATIOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3ydyeHHEe OO0pa3l0B HEOPraHWYECKHUX BEIECTB, CBOWCTB COJSHOW KHCIOTHI,
IIPOBE/ICHUE KAUYECTBEHHBIX PEAKIMI HA XJIOPU-UOHBI U HAONIOJAEHUE MPU3HAKOB UX
POTEKaHUs, OIBITHI, OTpaXkarouie (pU3nueckrue U XMMUUYECKHUE CBOMCTBA raJIOT€HOB
U UX COCIUHEHUN (BO3MOXKHO HMCIIOJB30BAHUE BHJIEOMATEPHAIIOB), O3HAKOMIICHHE C
oOpa3naMu XJOpuJIOB (TajJOT€HHIOB), O3HAKOMJIEHHE C oOpasliamMu cepbl U ¢
COCIMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BAHHWE BHJIEOMATEpUAOB), HaOJIO/EHUE
npouecca OOyIJMBaHMS caxapa IMOJ JEHCTBUEM KOHLUEHTPUPOBAHHOW CEPHOMU
KHUCJIOTBI, H3Y4YCHME XUMHYECKHX CBOMCTB pa30aBICHHONM CEpHOMl KHUCIOTHI,
IPOBEJCHUE KAau€CTBEHHON peaklMM Ha Cylb(arT-uoH U HaONIOJCHHUE MpHU3HAKa €&
POTEKaHUs, O3HAKOMJICHHE C (DU3MYECKMMU CBOMCTBaMM a30Ta, (gocdopa U HX
COEIMHEHUI (BO3MOYXKHO MCIOJIb30BaHUE BUAECOMATEPUAIOB), 00pa3liaMy a30THBIX U
dbochopHBIX yAoOpeHUH, MOJydYeHHe, coOWpaHWe, paclo3HaBaHWEC W HU3YUCHHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAUYECTBEHHBIX PEAKLMi HA MOH aMMOHUS U (ocdat-
VOH Y HU3y4YEHHE NPU3HAKOB MX MPOTEKAHMS, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCHOJb30BAHUE BHJIEOMATEPHAIIOB),
U3y4YE€HHE MOJIeNe KpUCTAUIMYECKUX peIETOK anmasza, rpadura, ¢yIepeHa,
O3HaKOMJIEHHE C MPOLECCOM aJCOpOLUU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIéM M YCTPOICTBOM MPOTHBOrasa, MOJyYE€HHE, COOMpaHHUe, pACIO3HaBaHUE H
U3YYEHUE CBOMCTB YIJIEKHUCIOTO Ta3a, IPOBEICHHE KAadeCTBEHHBIX pEakUWd Ha

Kap60HaT N CHJIMKAT-MOHBbI U N3YUYCHUC IIPU3HAKOB UX IMPOTCKAHNA, O3HAKOMJIICHHC C



MPOAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad
1o Teme «BakHele HeMeTalIbl U X COSUHEHHUS.

MeTaJiibl 4 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX
nojioxkenus B [lepuoandeckon cucreme xuMudeckux saemeHToB /. 1. Menaeneesa u
cTpoeHusi aTroMOB. CTpoeHue MeTamioB. MeTaumyeckas CBA3b M METaJUIM4ecKas
KpUCTAJNIMYECKAsT PpELIETKA. OJIEKTPOXMUMHUYECKUI P HANPsHKEHUHA METaJlIoB.
duznyeckue W XUMHUYECKHE CBOMCTBa MeTauioB. OOIIMe CnocoObl MONIyYeHUS
MeTauioB. [loHSITHE O KOppPO3WM METAIOB, OCHOBHBIE CITOCOOBI 3aIlMTHl HX OT
kopposun. CruiaBsl (CTajlb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIILJIEHHOCTH.

[[lenounsie MeTaiUIbl: MOJIOXKEHUE B llepmognueckod cHCTEME XHUMHUYECKHAX
sanemeHTtoB [[. M. MeHaeneeBa, CTpOEHHE HMX aTOMOB, HAXOXICHUE B MPHUPOJE.
duznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kanus). OKCUIbsl U
TUAPOKCUBI HATpHs U Kaiud. [[puMeHeHne EeT0YHbIX METAJIJIOB U UX COCTMHEHUM.

[[lenoyHO3eMENbHBIE ~ META/UIBl MAarHud W KaJbI[Mi:  TOJOKEHUE B
[lepnognueckor cucrtemMe xuMudeckux sneMeHToB Jl. M. Menneneesa, cTpoeHne ux
aTOMOB, HaxoXKJIeHHE B npupoae. Ouznueckne U XUMHUYECKHE CBOMCTBA MarHusi u
Kayblusl. BaxxHeliue coeMHeHUs KaJlblusl (OKCUA, TUAPOKCHUA, coyik). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmmoMuHUI: nosiokeHue B [lepuonnueckoit cucteMe XUMUYECKHUX 3J1EMEHTOB /.
N. MenneneeBa, CTpOEHME aTOMa, HAxXOXKACHUE B npupoac. Dusmyeckue u
XUMHUYECKHE CBOMCTBA alfoMUHUsA. AMDOTEpHbIE CBONCTBA OKCHUJA M THUAPOKCHIA
ATFOMHUHUSL.

Kenezo: monoxenue B [leproanueckoin cucreMe XuMuaeckux sneMeHToB /. U.
MenneneeBa, CTpOEHHUE aToOMa, HaXOXKJIeHUE B npupoae. Ouznueckne u XUMUYECKHE
cBoMcTBA xene3a. Okcuabl, ruipokcubl U con xenesa (I1) u xenesa (I1I), ux cocras,

CBOMCTBA U IMOJIYUYCHHUC.



Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMd METaJUIOB U CIUIABOB, MX (U3UYECKUMU
CBOMCTBaMH, U3yYCHHUE PE3yIbTATOB KOPPO3HH METAIUIOB (BO3ZMOXKHO MCIOJIB30BAHNE
BUJICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHIA KalbIlUsl U HATpUs C
BOJIOM (BO3MOYKHO HCIOJb30BAaHUE BUJCOMATEPHAIIOB), MCCIEAOBAHUE CBOMCTB
XKECTKOM BOBI, MpOIlEcca TOPEHHS KeJie3a B KUCIOPo/ie (BO3MOMXKHO MCIOIB30BaHUE
BUJICOMATEpPHUANIOB), TMPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIUIl Ha HWOHBI:
MarHusi, Kajbllusi, amoMuHus, IuHKa, xkene3a (II) wm xemeza (III), memm (II),
HaOJI0/ICHNE U OMMCAHKE TPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMU HATPHS, Kaus
U Kaupuus (BO3MOXHO  HCIIOJIB30BaHHE  BUIEOMATEpPHUANIOB), HCCIIEI0BAaHUE
am(pOTEepHBIX CBOWCTB THUIAPOKCHIA ATIOMUHHUA W THUIAPOKCHIA IIMHKA, PEIICHUE
AKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BaskHel1e MeTamibl U UX COSTMHEHUSY.

XuMHuS M OKpPYKAKOLIAA cpelaa

BemecTtBa m marepuanel B IIOBCEIHEBHOM JKM3HM 4YesoBeka. besomacHoe
UCIOJb30BaHUE BEIIECTB U XUMHUYECKHX peakuuil B ObITy. [lepBas momomib npu
XUMHYECKUX 0KOTraxX U OTPaBJICHHUSX.

XUMUYECKOE 3arps3HEHHE OKpYyXKawIend cpeasl (mpeneiabHas AOMyCTHMAst
KoHIeHTpanus BeuiecTs, naiee — [I/IK). Ponp xumum B pemieHnn 3KOIOrMUECKUX
npobem.

Xumuueckuii IKcnepumenm:

U3y4yeHHe 00pa3lioB MaTepuajioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEpHbBIE
MaTepHaIbl).

Mesicnpeomemmuwie ceazu

Peanuzanus MeXnpeaMETHBIX CBSI3eW INpPU HU3YYEHHH XUMUM B 9 Kiacce
OCYIIECTBIISIETCSl U€pe3 UCIOIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUH,
TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU ISl OTJENBHBIX MPEAMETOB €CTECTBEHHO-

HAay4YHOI'O IMKJIA.



OOmue ecTeCTBEHHO-HAYyYHBIE MOHATHUSA: HAy4YHBIM (aKT, TUMOTE3a, 3aKOH,
TEOpus, AaHalIM3, CHUHTE3, KJIacCU(PUKaUus, MNEePUOJUYHOCTb, HaOIIOICHUE,
AKCIIEPUMEHT, MOJCIUPOBAHNE, U3MEPEHHE, MOJIEINb, SIBJICHHUE, TAPHUKOBBIN 3 (EKT,
TEXHOJIOTHSI, MAaTEPHUATIBL.

dusuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUA, U30TOIbI,
PaANOAaKTUBHOCTh, MOJIEKYJIA, SIEKTPUUECKUM 3aps/l, TPOBOIHHUKH, MTOTYITPOBOTHUKH,
JOUDJIEKTPUKHY, (DOTOIJEMEHT, BEIIECTBO, TeEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, a3, pacTBOpP, PAaCTBOPUMOCTb, KPHUCTAJUIMYECKas pElETKa, CIUIABHI,
¢duznyeckre BeINUMHBI, €AUHUIBI U3MEPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI,
3BE31161, ComHIIE.

buonorust: ¢orocuHTe3, ApixaHue, Owochepa, IKocHUCTEMa, MHUHEpaIHHBIC
yIoOpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIBL, TOPHBIE MOPOJBI, MOJIE3HbIE

MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



NJAHUPYEMBIE PE3YJBTATHBI OCBOEHUS NTPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JJUHHOCTHBIE PE3VYJIBTATHI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETo
00pa3oBaHUs JOCTUTAlOTCA B X0Ji¢ OOy4YCHHUS XUMHHU B C€IUMHCTBE Y4yeOHOH HU
BOCIHUTATENIBHON  JEATEIbHOCTM B COOTBETCTBUU C  TPAJAUIIMOHHBIMHU
POCCUMCKMMHU COITMOKYJBTYPHBIMH M JYXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMU,
MPUHATBIMH B OOIIECTBE MpaBUJIaMU M HOPMaMH IIOBEJCHHUS M CIIOCOOCTBYIOT
MpoIeccaM CaMOTO3HAHMUSI, CAMOPA3BUTHS U COIUATIU3AIUU 00YyUYaOIINXCS.

JIngHOCTHBIE ~ pE3ynbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYAIOIIUXCS
PYKOBOJICTBOBAThCA CHUCTEMON TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAMN U
pacuIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIC B YACTH:

1) maTprMoTH4eCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIICHUS K OT€YECTBEHHOMY KYJbTYPHOMY,
HCTOPUYECKOMY M HAy4YHOMY HACJICAWI0, MOHUMAaHUS 3HAYCHUS XHUMHUUYECKOMH
HayKd B JKM3HHU COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOM
nHpopmarued 0 MEPEeAOBBIX JOCTHXKEHUAX U OTKPBITHUSX MHPOBOU U
OTCYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOMCTBE
MUpa U 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXINYHOCTHBIX
OTHOIIICHUI B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOHCCIEOBATEeIbCKOM, TBOPYECKOW MW JPYTHX  BHIAX
NEATeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHON IEATEIbHOCTH IIPH
BBINIOJTHEHUM Y4YEOHBIX, IO3HABATEIBHBIX 3a/1ad, BBIMNOJHEHUN XUMHUUYECKUX
AKCIIEPUMEHTOB, CO3JIaHUH y4eOHBIX MIPOEKTOB, CTpEMJICHUS K
B3aMMOIIOHUMAaHUIO ¥ B3aMMOIMOMOIIUA B MPOLIECCE ITOU YyUEOHOU NIEeSITEIbHOCTH,

T'OTOBHOCTH OLCHHBATDb CBOE IMOBCACHUC M IIOCTYIIKH CBOHX TOBapI/IHICﬁ C



ITO3UI[MM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHPOBO33PEHYECKUE NPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIOLIKE
OCHOBY [JIsl TOHUMaHUsI CYIIHOCTH HAYYHOW KapTHUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUSA NPUPOABI, B3aUMOCBS3X YEJIIOBEKa C
IIPUPOJHOU CPEIOH, O POJIM XMUMUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEIIbHBIC MOTHBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOIUMBbIE JJisi OOBSCHEHHUS HaOJI0IaeMbIX IMPOLIECCOB U SIBJICHUH,
MO3HABATENbHON, WH(OOPMAIIMOHHOW M YUTATENBCKON KYIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHOW pa0OTHl C YyYEOHBIMH TEKCTAaMH, CIPABOYHOM
JUTEPaTypoOM, MOOCTYHNHBIMU TEXHUYECKHUMU CPEACTBAMU HH(DOPMALIMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHUI0 W MO3HAHUIO, JII0O03HATEIbHOCTh, T'OTOBHOCTH U
CHOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOEKTHOM M  HCCIEA0BATEIbCKOM
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBIEHHOCTH M YPOBHs OOydYeHHUs B
JlaJIbHCUIILIEM

4) popmupoBaHUS KYJIbTYPbI 310POBb:

OCO3HAaHHWE LEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOLIEHHUA K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 3J0POBBIA 00pa3 >KM3HH, OCO3HAHUE MOCIEACTBUHA U
HEIPUSATUE BPEIHBIX TPUBBIUEK (YIIOTPEOIEHUS aIKOT0JIsl, HAPKOTHUKOB, KYpEeHHUS),
HEOOXOJUMOCTH COONIOICHHUA TMpaBWJl OE30MaCHOCTH MpU OOpalleHuu C
XUMHUYECKUMHU BEUIECTBAMU B ObITY U pealbHOM KU3HH;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOoQecCcuil U TpyAa pa3IudHOro poja,
YBAKEHUE K TPYLy M pe3yJbTaramM TPYAOBOM NEATEIBHOCTH, B TOM YHCIE Ha

OCHOBC IIPHUMCHCHHUA IIPCAMCTHBIX 3HAHUU 1O XHUMHU, OCO3HAHHBIN BBI60p



WHIUBUyAIbHOM  TPAaeKTOpPUM  MPOAODKEHHS  0o0pa3oBaHHs C  YUYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U
MOTPEeOHOCTEH, yCHemHoW MpodheCcCHOHANBHOW AESITCIIBHOCTA W Pa3BUTHS
HEOOXOJIUMBIX YMEHUN, TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON CpEIe;

6) ’K0JI0rH4ecKOro BOCIIMTAHUS:

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIlIECTBOBAHMS, IOHUMAaHUE LIEHHOCTHU 3I0POBOTO U
0e3omacHoro oOpa3a >KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY W TICUXHYECKOMY 370POBBIO, OCO3HAHWE IICHHOCTH COOJIOICHUS
mpaBuil 0E€30MacCHOTO TOBEACHHs TMpPU pabdoTe C BeElIeCTBaAaMH, a TaKXKe B
CUTYyalUsX, yTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

CITIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4aeMble NMPU U3YYECHUU XUMHH, IS
pelIeHus 3a71a4, CBA3aHHBIX C OKPY’KaIOIIEH TPUPOTHON CPEOH, 1JI MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HaHUSA TIJ00AJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M MyTed UX PEIICHUS MOCPEACTBOM METOJ0B XHMUH,
AKOJIOTHYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBAThCA UM B MO3HABATENIBHOI,
KOMMYHHMKATUBHOW U COLMAIBHOMN MTPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTranpeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
GbopMHpPOBaHUS MHUPOBO33PCHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHS,
MPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MTPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
HCTIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEIMeTaxX U IMO3BOJIAIOT Ha
OCHOBE 3HAHMM U3 ITUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC yUeOHbIE AeHCTBUS (IT0O3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOPBhIE OOECIICUYHMBAIOT (DOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOATEILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Bba3oBble Jioruyeckue aeiicTBUS:

YMEHMsI UCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUS] IPU OCBOEHUU
3HAHUU: PACKPHIBaTh CMBICI XUMUYECKUX MOHATUN (BBIACIATH MX XapaKTEpHBIC
MpHU3HAKY, YCTAaHABIMBATh B3aMMOCBSI3b C IPYTMMH TMOHSITHIMH), UCTIOIH30BAThH
HOHSTHS ISl OOBSICHEHUS OTAEIBHBIX ()aKTOB U SIBJICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUU IJI KIACCU(PUKAMN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIui,
yCTaHaBIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMHM H3Y4YCHUS,
CTPOUTb JIOTHUECKHUE PaCCyKJIeHUS (MHAYKTUBHbIE, J€YKTUBHBIE, IO aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHME MPHUMEHSTh B IPOLECCe IO3HAHUSA NOHATHUS (IpEeIMETHBIE U
MeTanpeaIMEeTHbIC), CHMBOJIUYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3YEMBIC B XUMUH,
peoOpa3oBHIBATH MIMPOKO MPUMEHSIEMbIE B XMMHUH MOJICJIbHBIC TPECTABICHUS —
XUMHUYECKUN 3HaK (CHUMBOJI 3JIEMEHTAa), XUMHYecKkas (opMmysna U ypaBHEHHE
XUMHUYECKON PEakIuu — MPU PElICHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4, C yUETOM
ATUX MOJENbHBIX NPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4Ya€MbIX 0OBEKTOB — XUMUYECKHX BELIECTB U XUMUYECKUX PEaKIUH,
BBISBJISITH  OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CICACTBEHHBIE CBSI3M M
IPOTUBOPEYMS B U3yYaEMBIX IPOLECCAX U SIBICHUSX.

Ba3oBble ncciegoBare/ibckue AeiCTBUSL:

yYMEHHE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHMUS, a TakXKe B KayecTBE OCHOBBI A (POPMHUPOBAHUS THIOTE3BI I10
MPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CY>KICHHIA,

NpUOOpETEHUE OIbITa MO IJIAHUPOBAHUIO, OPraHU3ALMU U TPOBEACHUIO
YUEHHYECKUX JKCIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro Pe3yibTaT, POpMyIUpoBaTh 0000IIEHHS U
BBIBO/IbI 110 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeJIAaHHOM padoTe.

Pabora c nnpopmanueii:



yMEHHE BBIOWpPATh, aHAIM3UPOBATH M HMHTEPIPETUPOBATh HH(POPMAITHIO
Pa3IUYHBIX BUAOB U (POPM MpeCTaBICHUS, MOJTYYaEMYI0 U3 PA3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT JIUTEpaTypa XUMUUYECKOTO COJICp>KaHMs, CIPABOYHbBIC
nocobusi, pecypcsl MHTepHETa), KPUTUUECKH OIEHHUBATh MPOTUBOPEYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHIO;

YMEHHE MPUMEHSTh PA3IUYHBIE METOJIBI U 3alPOChl MPU MOUCKE U OTOOpE
uH(OpMAIIUU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JJIS BBITIOJHEHHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a]1a4 ONMPEeIEHHOT0 TUIA, MPUOOPETEHUE OTBITA B
00JaCTH  WCIIONB30BaHUA HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHA,
OBJAJCHUE KYJIbTYpOil AaKTHBHOIO HWCHOJb30BAHUS PA3IUYHBIX [MOUCKOBBIX
CHUCTEM, CaMOCTOSITEIHPHO BBIOMpPATh ONTHMAIBbHYIO (OPMY TIPEACTABICHUS
MHpOpMAIIUU ¥ WUIIOCTPUPOBATh pEIIaeMble 3a7adydl HECJIOKHBIMU CXEMaMH,
auarpaMMami, IpyruMu gopmamu rpaduky U ©X KOMOUHAIIUSIMU;

YMEHHE HCIOJb30BaTh M aHAIMU3UPOBaTh B Mpoliecce Yy4yeOHOU U
MCCJIeI0BATENbCKON EATEIbHOCTH HH(POPMAIIMIO O BIUSIHUU MPOMBIILICHHOCTH,
CEJIBCKOr0 XO3fMCTBA U TPAHCIOPTA HA COCTOSIHUE OKPYKAIOMIEH MPUPOIHOU
Cpelibl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIe JeHCTBUSL:

YMEHHS 3aJaBaTh BOINPOCHI (B Xoje Auaiora W (Wiau) JTUCKYCCUHU) MO
CYLIECTBY  OOCyXTaeMoil  TeMbl, (HOpPMyIHpOBaTH CBOM  MPEIOKCHHS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

YMEHHSI  MPEJACTABIATh  MOJIYYEHHBIE  pe3yJbTaThl  IMO3HABATEIbHOMU
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeiaTh IPE3CHTALUIO
PE3yJIbTATOB BBHIMIOJIHEHUS] XUMHUYECKOTO dKCIEpUMEHTa (JIabOpaTOpHOro OMbITA,
nabopaTopHOM pabOTHI IO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUSI Y4eOHOrO0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOW M HUCCJIEAOBATEIbCKOM  ACATEILHOCTH MPHU  PEIICHUU

BO3HHKAIOIINUX HpO6HCM Ha OCHOBC yq'e'Ta O6IHI/IX HHTCPCCOB U COIJIACOBAHMUA



no3uiui (00CyXJ1eHUsl, 0OMEH MHEHUSMH, «MO3TOBBIE HITYPMbD», KOOPJIUHALIMS
COBMECTHBIX JICWCTBUM, OINpPENAECICHUE KPUTEPUEB MO OLEHKE KayecTBa
BEITIOJTHCHHON PaOOThI U IPYTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUA:

YMEHHUE CaMOCTOSITEJIbHO ONPEAENSTh LENU JIESITENbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITEeHLHOCTD, BRIOUpATh Hauboiee 3(pPpeKTUBHBIC CIOCOOBI PEIICHUS] YUeOHBIX U
MMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTHUPOBATH
IIPEUIOKEHHBIM aNTOPUTM JIEWCTBUWA TIPU BBIIOJIHEHWH 33JaHUM C Y4ETOM
MOJIyYeHUsS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE IMOJYUYEHHOI'O pE3yJibTaTa 3asBIICHHOM LEJU, YMEHHE
HCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/jlaraeMble B YCIIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yJNbTaTOB II0 OCBOCHHUIO 00S3aTEIBHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOW (denepanbHO pabouelt TPOrpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE OOYyYalOlMMUCS HAy4YHbIC 3HAHUS, YMEHUS M CIOCOOBI
NEUCTBUN, crnenupuIecKue MJIsd NPeaIMETHON oOmacth «XUMHS», BUIBI
NEATEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA, €ro HHTEpIpETalNH,
peoOpa30BaHUIO M PUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoniy oOydyenus B 8 kiacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIM:
® pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUUYECKUX TMOHATHUM: aToM, MOJEKYJa,

XUMHUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST U HEOJHOPOJHAsS), BaJECHTHOCTb, OTHOCUTEIbHASI aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJs XMMHUYECKOTO JJIEMEHTAa B COCIUWHEHUHU, MOJSIPHBIA OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb

OKMCJICHHA, XHWMHWUYCCKasa pCaKIusd, KJ'IaCCI/I(bI/IKaL[I/ISI peaKuHﬁ: peaKnun



COCIMHEHMSI, PEaKINK PA3JIOKEHUS, PEaKIMK 3aMeIleHus, peakuu 0OMeHa,
9K30- U SHJAOTEPMUYECKUE PEAKIUH, TETJIOBON 3 (PEKT peakuuu, 1apo aToma,
AIIEKTPOHHBIN CIIOM aToma, aTOMHas OpOUTallb, paguyCc aTOMa, XUMHYECKas
CBS3b, NOJSIPHAS W HEMOJSApPHAs KOBAJICHTHAs CBA3b, MOHHAs CBsA3b, HMOH,
KaTUOH, AaHUOH, pPacTBOp, MaccoBas JOJds BellecTBa (MpOLIEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHYECKMX IIOHATHH W
IIPUMEHSATD ITU MOHSTHS P ONIMCAHUU BELIECTB U UX NPEBPALICHUN;
MCIOJIb30BaTh XMMHUUECKYIO0 CUMBOJIMKY JUIsSl COCTaBJIE€HUs (POPMyIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OINpEAENATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTETEHb OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, IPUHAIIIEHKHOCTh
BEIIECTB K OMNpEeACNEHHOMY KIJIACCy COEOWHEHHH 1o ¢GopMysiaM, BHI
XMUMHUYECKOH CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;
packpsiBaTh cMbIca Ilepumomnueckoro 3axkona JI. WM. MeHnneneesa:
JEMOHCTPUPOBATh IOHMMAHUE TEPUOJNYECKOM 3aBUCHMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT UX IonoxeHus B Ilepuommueckoin cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OIUCHIBATh M XapaKTepHU30BaTh TabnnuHyo ¢popmy llepuoanueckoit cucrembl
XMMHUYECKHUX DSJIEMEHTOB: pa3iinyaTh IOHATUS «rjaBHas noiarpynna (A-
rpynmna)» u «nobdounas noarpynna (b-rpymnmna)y», manbie u OOJbIINE TTIEPUOIBI,
COOTHOCUTh 0003HAauY€HUs, KOTOphle MMeroTcsi B Tabmuue «llepuonnyeckas
cucrema xumuudeckux dnemMeHtoB J[. WM. MenngeneeBay ¢ 4HCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI ATOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M
3aps siipa, o0IIee YUCIIO JIEKTPOHOB U PACHPECIICHUE UX MO AIEKTPOHHBIM

CJI05IM);



KJIAaCCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAYy M COCTaBy YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 10 TETUIOBOMY (D (EKTY);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOWMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, IMOJTBEPKJas OMUCAHHE MPUMEpPAMH MOJEKYJSIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MTPEBPAICHUN B Pa3IUYHBIX
YCIIOBUSAX;

BBIYUCIISATH OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJII0 XMMHUYECKOrOo »dJeMeHTa 1o QopMmyse COEIUHEHUS,
MAaCCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOJIUTH PACUETHI MO0 YPABHEHUIO
XUMHYECKOU PEAKLINH;

MIPUMEHSIThL OCHOBHBIE OTEPAIlUy MBICIUTEIBLHON AEATEILHOCTH — aHaIUu3 U
CHUHTE3, CpaBHEHHME, OO0O0OIICHHE, CHUCTEeMAaTH3allhio, KIacCU(pHUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJIsI W3y4YEeHHUS] CBOMCTB
BEILIECTB U XUMUUYECKUX PEaKIHNi, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOIOZICHUE, W3MEpEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIN);

CJIeIOBATh IpPaBUJIaM ITOJIh30BAHUSI XUMHUYECKON TOCYI0W M JTab0opaTopHBIM
o0OpyJ0BaHMEM, a TakKe TMpaBWiiaM oOOpalleHus C BEHIeCTBaMU B
COOTBETCTBHUH C HHCTPYKIIUSMH TIO BBITTOJTHCHHIO JTA0OPATOPHBIX XUMHUIECKUX
OTIBITOB IO TMOJYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U
KHCIJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHON MacCOBOM JoJei
pPacTBOPEHHOIO  BEIIECTBa, IUIAHUPOBATH M  MPOBOJAUTH XUMHUYECKHUE
AKCIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C

MTOMOIIBIO HHAUKATOPOB (JTakMyc, peHomdTanenH, METHIOPAHX U IPYTHE).



K koHuy oOyuenuss B 9 kJjacce mpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb C(POPMUPOBAHHOCTh y 00YUarOIIUXCS YMEHUM:

® pacCKpbIBaTb CMBICI OCHOBHBIX XUMUYECKUX IOHATUN: XUMUYECKUHN DJIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIO0KHOE
BEILIECTBO, BAJIEHTHOCTB, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCIICHHUS,
XUMUYECKasl peaKlus, XUMUYECKasl CBsA3b, TEIIOBON 3(PPEKT peakuuu, MoJb,
MOJISIPHBIN 00BEM, pacTtBop, 3JIEKTPOIIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLMAIUS, PEaKIUM MOHHOTO OOMEHa, KaTalu3arop,
XUMHYECKOE paBHOBecHe, oOOpaTHMble U  HEOOpaTHMBIE  PEaKIIHH,
OKHCIIUTEIILHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHU, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCIICHUE U BOCCTAHOBJICHME, AJUIOTPONHs, aM(POTEPHOCTb, XUMHUYECKAs
CBA3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas), KpUCTANINYECKasl PelIETKa,
KOppO3Usl METAJUIOB, CILUIABBI, CKOPOCTh XMMHYECKOW PEaKLUHU, IPEICIbHO
nonycrumas konuentpanus [1JIK Bemecrsa;

® JUIIOCTPUPOBATH  B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATUHA U
IIPUMEHATD 3TU NOHATHUS IIPU ONMCAHUU BEILLECTB U UX IIPEBPALLECHUM;

® JCIOJb30BaTh XMMHUUYECKYIO CUMBOJIUKY Ul COCTaBJIECHUS (POPMYII BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIpEeaensaTh BAJECHTHOCTbh M CTEIEHb OKHUCIICHHS XUMHUYECKUX DJIIEMEHTOB B
COCAVHEHUAX  Ppa3IM4YHOIO  COCTaBa, IIPUHAIJICKHOCTH  BEUIECTB K
onpeAenEéHHOMY KJIacCy CO€IWHEHHH 1Mo GopMyliaM, BUJ XUMUYECKOU CBSI3U
(KoBaJIeHTHAsl, MOHHAs, METAJJINYecKas) B HEOPraHUYECKUX COCIUHEHMSIX,
3apsj MOHA IO XUMUYECKOH (hopMylie, XapakTep Cpebl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COEAUHEHUN, TUIl KPUCTALNINYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

e packpeiBaTh cMmbicn Ilepuogmyeckoro 3akona J[. M. Menneneesa u
NEMOHCTPUPOBATh €r0 IOHMMAaHWE: OIHCBIBAaTh W XapaKTEPU30BATh

tabnmuunyio (opmy Ilepuoanyueckoil CHUCTEMbl XHUMHUYECKHUX 3JIEMEHTOB:



pa3nuuaTh TOHATUSA «TJaBHas mnoAarpynma (A-rpymma)» ©u  «moOodHas
noarpynna (b-rpynma)», Manbsle u  OoNbLIME NEPUOABI, COOTHOCUTH
0003HAYEHHUS, KOTOPhIE UMEIOTCS B MEPHOJUYECKON TaONHIle, C YUCIOBBIMU
XapaKTePUCTHUKaMH CTPOCHHS AaTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB U
3apsj siipa, o0IIee YUCIIO JIEKTPOHOB U PACHPECIIEHUE UX M0 AIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
AJIEMEHTOB U HMX COEIUHEHUM B Mpelenax MajblX [EpUOJIOB U TIJIABHBIX
HNOJArPYII ¢ yYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(UIMPOBATh XUMUYECKUE DIIEMEHTHhI, HEOPraHWYECKHWE BEIIEeCTBa,
XUMHUYECKHE peakuuu (10 4YMCIy M COCTaBy Y4YaCTBYIOUIMX B pEaKlUU
BELIECTB, MO TEIIOBOMY 3((}EKTy, MO H3MEHEHUIO CTENEHEW OKHUCIIECHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOmMMUEe W ChenupuuecKkue XUMHYCCKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEUIECTB, IOATBEPK/1as OIMCAHUE TPUMEpPAMU
MOJICKYJISIPHBIX W HOHHBIX YypPaBHEHHWH COOTBETCTBYIOIIMX XHUMHYECKHX
peaKLnii;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON JUCCOLMALMU KUCIOT, IIeJouei
U COJICH, TIOJHBIE M COKpAlIEHHBIC YpPAaBHEHHUS pEaKIMii MOHHOTO OOMEHa,
YPaBHEHHUSI PEAKIHUM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TI'€HETUYECKOU
CBSI3M MEXY BEIIECTBAMH Pa3IMUHbIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIHUA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;
IPOrHO3MPOBaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX MPEBPAlICHUH B Pa3IMIHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,

MacCOBYI0 JOJK XHMHUYECKOTO JJIEMEHTAa MO (QopMyJe COEAUHEHHUS,



MaCCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUYETHI TI0 YPABHEHHIO
XUMUYECKON peakiny;

coOJroaTh MpaBWiia MOJB30BAaHUS XUMHUYECKOHW MOCYIOW W J1a00opaTOpHBIM
o0opymoBaHWEM, a TakKe TMpaBWiia OOpameHus ¢ BEIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIMSAMU IO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OIBITOB IO TOJIYYCHUIO M COOMPAHUIO T'a3000pa3HBIX BEIIECTB (aMMHUAKa M
YIJIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKINHU, MOATBEPKAAONINE KAUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABaTh OMNBITHBIM MYyTEM XJIOpPUA-, OpOMHUA-, HOIUI-,
kapboHat-, (docdar-, cuiaMkKaT-, Ccynbdar-, TUIPOKCUI-HUOHBI, KATHOHBI
aMMOHHMS M WOHBI H3YYCHHBIX METaJUIOB, NPHUCYTCTBYIOIIHE B BOJTHBIX
pacTBOpax HEOPTaHUYECKHUX BEIECTB;

NPUMEHATh OCHOBHBIC OIEPAlMU MBICIUTEILHON JEATEIBHOCTH — aHAU3 |
CHHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTU3aIUI0, BBISBICHUE MPUYHMHHO-
CIICZICTBEHHBIX CBSI3€H — IS M3YYCHUS CBOMCTB BEHIECTB M XUMHYECKUX
peaKImii, EeCTeCTBEHHO-HAYYHbIE METOJAbI TO3HAHUS — HaOIIOJCHHE,

U3MEpPEHHE, MOICIIUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne KosmyecTBO 4acoB
HauveHoBaHMe pa3iesioB U TeM K 0 DJIeKTPOHHbIE (uudpoBbie)
n/m NMPOrpamMMblI Bcero OHTPO | HIPAKTH | 5y a30BaTelbHBIE peCypebI
JbHbIE | YeCKHE
padoTsl | padoOThI
Paszgea 1. [lepBoHayajibHbIe XUMHYECKHE OHATHS
Xumusi — BaxkHasi 00J1aCTh
bu6mmoreka I{OK
1.1 €CTECTBO3HAHUS U PAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JeSITETLHOCTH YEIOBEKa
BemecTBa n xumudeckue but6moreka IJOK
1.2 15 1
peaKunu https://m.edsoo.ru/7141837¢c
Hroro o pazaeny 20

Paznen 2. BaxkHeiiiune npeacTaBuTe/ 14 HeOpraHu4vec

KHX BellecTB

Bo3ayx. Kucnopon. [lonsitue 06 bubmoreka [JOK
> OKCHJIax ° https://m.edsoo.ru/7f41837¢
Bogopon. [lonstrue o kuciaorax u bubmoreka [JOK
22 COJIAX s ! https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [lonsarue 06 5 1 1 bu6mmoreka IJOK



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

OCHOBaHUAX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJIaCChI " bubmmoreka [JOK
. HEOPraHWYECKHUX COECTMHEHHI https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 30

Paznen 3. Ilepuoguueckuii 3akoH u [lepuoanueckas cucrema xumudeckux djiemenTos /[. U. MenneieeBa.

CTpOCHI/Ie aTOMOB. XUMH4Yeckasi cCBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu

[Teprnoanueckuii 3aKOH U
3.1 IIepuonnueckas cucrema

bu6mmoreka IJOK

XUMHYECKHUX dy1eMeHToB /I, 1. 7 https://m.edsoo.ru/7f41837¢
MengeneeBa. CtpoeHne aroma
2| s e 8 B LOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6mmoreka IJOK
Hroro o pazaeny 15
https://m.edsoo.ru/7f41837¢
bu6mmoreka IJOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBHIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME



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

9 KJIACC

KoandyecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM Kontpo | lIpakru | DJeKTpoHHbie  (uHppoBbIE)
n/n NPorpaMMalI Bcero | ibHBIe | yeckue | 00Opa3oBaTesibHbIE peCypChl
padoTsl | padoThI
Paznen 1. BemecTBO U XMMHYECKHE PeaKIIMU
1.1 [ToBTOpEHUE U yriryOaeHne 3HAHUN 5 | bubmmoreka [{OK
OCHOBHBIX pa3/eJioB Kypca 8 Kiacca https://m.edsoo.ru/7{41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmmorexa LIOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/7f41a636
1.3 ONEKTPOIUTHYECKAS TUCCOLIUALIHS. ] 1 1 bubnnoreka HOK
XHUMHUYECKHE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3pen 2. HemeTasibl M UX CO€THHEHUS
21 OO61mast XxapaKTepUCTUKAa XUMUYECKUX 4 1 bubnuoreka [JOK
sanemeHToB VIIA-rpynmnsl. ["anoreHsl https://m.edsoo.ru/7f41a636
22 | S e | B LOK
Py - ~CP https://m.edsoo.ru/7f41a636
COCIMHEHHUSI
53 OO6m1as xapaKTepUCTUKAa XUMUUECKUX . . bubmuorexa [JOK

aneMmeHToB VA-rpynmbl. A30T, pocdop u

https://m.edsoo.ru/71f41a636



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

X COCIMHCHUA

O6IHEI$I XAPAKTCPUCTHKA XUMHUYICCKUX

bu6mmoreka IJOK

2.4 sanemeHToB I[VA-rpynnel. Yraepon u 8 https://m.edsoo.ru/7f412636
KPEMHUU M UX COCIIMHCHUSA — )
Uroro no pazaeny 25
Paznen 3. Metasuibl 4 NX COeIMHEHUS
. but6moreka IJOK
> OOmue CROHCTEA METAILIOB 4 https://m.edsc])_E).ru/7f41a636
bu6mmoreka IJOK
3.2 Bakneiinume MeTaibl U UX COSAUHECHUS 16 https:/m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznen 4. XuMus U OKpy:Kawias cpeaa
bu6mmoreka IJOK
4.1 BemectBa u MaTepuanbl B )KU3HU 3
YeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
P 3 butbmmoreka [JOK
CCPBROC BpEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 63

I[TIPOI PAMME



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

IHHOYPOYHOE IINTAHUPOBAHHME 8 KJIACC

Ne KosudecTBO yacoB
n/ Mara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa Beer | Konrpou | Ipaxra H3y4YeHHUs1 | o0pa3oBaTeJIbHbIE peCypChl
I o bHbIE YyecKue
padorsl | padoThI
. [Ipenmer xumuu. Ponp xumuu B BuGmuorexa LIOK
JKM3HU 4elioBeka. Tenma u 1 01.09.2025 https:/m.edsoo.ru/f0d210c
BEIICCTBA
ITonsiTe 0 METO1aX ITO3HAHMS B bu6mnorexa IJOK
2 1 04.09.2025
XUMUHU https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas pabora Ne 1
«IIpaBuiia pabOTHI B
bu6nmmoreka IIOK
3 JabopaTopuu U IPUEMBI 1 08.09.2025
https://m.edsoo.ru/ff0d23dc
oOparteHusi ¢ 1a00paTOpHBIM
00opyI0BaHUEM»
YucTele BelecTBa 1 CMECH. bu6mnorexa IIOK
4 1 11.09.2025
Crnioco0nI pa3jeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 1 15.09.2025 | bubmmorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

«Paznenenue cmeceit (Ha

IIPUMEPE OUMCTKH IMOBAPEHHOU

https://m.edsoo.ru/ff0d28c8

COJIN)»
bu6mnorexa IIOK
6 ATOMBI U MOJIEKYJIbI 18.09.2025
https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHE DJIEMEHTBI. 3HAKU
bu6nmmoreka IIOK
7 (CUMBOJIBI) XUMHYECKUX 22.09.2025
https://m.edsoo.ru/ff0d2be8
AJIIEMEHTOB
bu6mnorexa IIOK
8 [IpocTei€ 1 CIIOKHBIE BEMIECTBA 25.09.2025
https://m.edsoo.ru/ff0d2a6c¢
bu6nmmoreka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 29.09.2025
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHYECKas bubnuoreka I{OK
10 02.10.2025
dbopmyra. BareHTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYCCKUX DJIEMEHTOB
11 OtHocuUTeIbHAsE aTOMHAs Macca. 06.10.2025 | bub6mmoreka IIOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTeNnbHas MOJICKYJIAApHAaA

Macca

https://m.edsoo.ru/ff0d323¢c

Maccosast 1011 XUMHUUYECKOTO

bu6mnorexa IJOK

12 09.10.2025
DJIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
KomnuectBo BemiecTBa. MoJib. bu6mnorexa IIOK
13 13.10.2025
MonsipHas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKHUE bu6nmuoreka IIOK
14 16.10.2025
SABJICHUS. XUMUYECKasl pEaKLHs https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yCaoBUs
bu6nmuoreka IJOK
15 IIPOTEKAHNS XUMUYECKHUX 20.10.2025
https://m.edsoo.ru/ff0d3al6
peakuuii
3aKOH COXPAHEHHUS MACCHI
bu6mnorexa IIOK
16 BEIIECTB. XMMHUUYECKHUE 23.10.2025
https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS
Brruuciaenus KoJm4uecTna,
bu6nmuoreka IIOK
17 MacChl BEIIECTBA I10 06.11.2025

YPaBHCHUAM XUMHWYCCKHUX

https://m.edsoo.ru/ff0d5708



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

peakuuii

KHaCCI/I(bI/IKaL[I/I}I XUMHNYCCKHUX

peakuii (CoeIuHEHMUS],

bu6mnorexa IJOK

18 10.11.2025
pa3I0>KeHUsl, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6nmmoreka IIOK
19 sHIUKIIoOneaucT. O000ImEeHne u 13.11.2025
https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3aIis 3HaHUH
Kontponbnas pabota Nel mo
bu6mnorexa IIOK
20 TeMe «BelecTBa 1 XUMHUECKHE 17.11.2025
https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmech razos. CocraB
bu6nmmoreka IIOK
21 BO3ayXxa. Kucinopong — sneMeHT 20.11.2025
https://m.edsoo.ru/ff0d448¢
U rpoctoe BeniecTBo. O30H
dusnyeckrue 1 XUMHUUICCKHE
bu6mnorexa IIOK
22 CBOMCTBa KHCIIOPOJa (peakuu 24.11.2025

oKucJeHus, roperue). [lonsitue

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

00 okcumax

CriocoObI ONTy4YeHUsI KUCIOPO1a

B J1abopaTopuu u

bu6mnorexa IJOK

23 27.11.2025
MPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnnoBoi A3 PexT XUMUIECKOM
pEeaKIuH, TOHSATHE O
bu6nmmoreka IIOK
24 TEPMOXUMUYECKOM YPAaBHEHUH, 01.12.2025
https://m.edsoo.ru/ff0d4790
9K30- U DHJIOTEPMHUICCKUX
peaKImsIX
TomnmuBo (HEPTH, yroJyib U
bu6nmuoreka IIOK
25 MeTaH). 3arpsi3HeHre BO3lyXa, 04.12.2025
https://m.edsoo.ru/ff0d4c4a
CIIOCOOBI €T0 MPEIOTBPAIICHHUS
[Tpaktuueckas padora Ne 3 o
teme «Ilomydenne u cobupanue bubmunoreka LIOK
26 08.12.2025

KHUCJIOpOaa, U3YUCHUC €CTO

CBOWCTB»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

BOIIOpOII — OJICMCHT H IIPOCTOC

bu6mnorexa IIOK
27 BemecTBo. Haxoxnenue B 11.12.2025
https://m.edsoo.ru/ff0d4dd0
pUpoJIe
du3nyecKue 1 XUMUICCKUE
bu6mnorexa IJOK
28 CBOICTBA BOAOPO/IA. 15.12.2025
https://m.edsoo.ru/ff0d4dd0
[IpumeHnenue Boopoaa
bu6mnorexa IIOK
29 [ToHsAITHE O KMCITOTAX U COJSAX 18.12.2025
https://m.edsoo.ru/ff0d50d2
Crroco0bI TOJTydeHHsT BOJIOpOa bubmuoreka [JOK
30 22.12.2025
B JJabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas pabora Ne 4 o
teme «Ilomydenne u cobupanue bubmunoreka LIOK
31 25.12.2025
BOJIOPO/ia, U3YUYECHUE €0 https://m.edsoo.ru/ff0d442
CBOWCTB»
Mosnsipubiit 00BEM ra30B. 3aK0H bubmmoreka [{OK
32 29.12.2025
ABoraapo https://m.edsoo.ru/ff0d542e
33 Beruucnenns o0bpEMa, 12.01.2026 | bub6amoreka IIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

KOJIMYECTBA BEIECTBA rasa 110
€r0 U3BECTHOMY KOJINYECTBY

BEIECTBA WU O0BEMY

https://m.edsoo.ru/ff0d55a0

Brruucienus 00bEMOB ra3osB I10

YPaBHEHUIO PEAKIIMU HA OCHOBE

bu6mnorexa IIOK

34 15.01.2026
3aKOHA 00BEMHBIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
rasoB
DU3NYECKUE U XUMUYCCKUE bu6mnorexa IIOK

35 19.01.2026
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsarue 00 bubnuoreka [JOK

36 22.01.2026
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
Hacrlimennbpie 1 HEHACBIIIICHHBIE bu6nmmoreka IIOK

37 26.01.2026
pacTtBOphl. MaccoBas 10715 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[Ipaktuueckas padora Ne 5 o bubmmoreka [IOK

38 29.01.2026

TCEMC «HpI/II‘OTOBJ'IGHI/Ie

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

pacTBOPOB C OIPEIEIEHHON
MAaCCOBOM JOJIEH PACTBOPEHHOTO

BCIICCTBa»

Kontponbnas pabota Ne2 mo

bu6mnorexa IIOK
39 teme «Kucnopoa. Bonopos. 02.02.2026
https://m.edsoo.ru/ff0d6342
Boma»
OKcHuIIBI: COCTaB, bu6mnorexa IIOK
40 05.02.2026
KJaccudukaiusi, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[ToydyeHne m XUMHIECKHE
bu6mnorexa IIOK
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX 09.02.2026
https://m.edsoo.ru/ff0d664e
¥ aM(pOTEPHBIX OKCUIOB
OcCHOBaHHUS: COCTaB, bubnuoreka [JOK
42 12.02.2026
KJaccudukanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
[lonydeHne u XUMUYECKHE bubmmnoreka [IOK
43 16.02.2026
CBOICTBa OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, bu6mnorexa IIOK
44 19.02.2026

KIaccu(uKaIys, HOMEHKIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOJ’Iy‘-ICHI/IG U XUMHYCCKHC

bu6nmuoreka IIOK

45 23.02.2026
CBOMCTBA KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
bu6nmuoreka IJOK
46 CITIOCOOBI MOTYUCHHUS, 26.02.2026
https://m.edsoo.ru/00ad9474
XHUMHYECKHE CBOKMCTBA
[Tpaktuueckas padora Ne 6.
Pemenne sxcriepuMeHTaIbHBIX
bu6nmuoreka IIOK
47 3a7a4 1o TeMe « OCHOBHBIE 02.03.2026
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTAHUYECKUX
COEINHECHUN»
['eHeTHUecKas CBSA3b MEXKIY
bu6nmmoreka IIOK
48 KJIACCAMU HEOPTaHUYECKUX 05.03.2026
https://m.edsoo.ru/00ad9as0
COE€INHECHUN
O06001IeHNe B CUCTEMAaTH3AIIHS bubnuoreka [JOK
49 09.03.2026
3HAHUM https://m.edsoo.ru/00ad9cb2
KonTtponbshas padora Ne3 o bubmmoreka [IOK
50 12.03.2026

TeMe "OCHOBHBIE KJIaCChI

https://m.edsoo.ru/00ad9¢ela



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

HEOPraHUYECKUX COCTMHECHUI"

HCpBBIC IIOIIBITKH

KHaCCI/ICbI/IKaLII/II/I XUMHUYCCKHUX

bu6mnorexa IJOK

51 16.03.2026
anemeHToB. [loHdTHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX AJIEMEHTOB
[Tepunoauueckuii 3aK0H U
[lepnoguyeckas cucrema bubmunoreka [IOK
52 19.03.2026
XUMHUYECKUX j1eMeHTOB /I, . https://m.edsoo.ru/00adasS2c
Meunpeneena
bu6nmuoreka IIOK
53 [Iepuonsl, rpynmbl, HOATPYIIIIbI 23.03.2026
https://m.edsoo.ru/00adasS2c
Crtpoenue aromoB. CocTaB bubnuoreka [JOK
54 26.03.2026
aTOMHBIX sjep. M30Torbl https://m.edsoo.ru/00ada342
CrpoeHne 3IeKTPOHHBIX
000JI09€K aTOMOB 3JIEMECHTOB bubmuoreka [JOK
55 06.04.2026

[lepnognueckou cucremsl /1. 1.

Meunneneena

https://m.edsoo.ru/00ada6bbc



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XUMHUYCCKOI'O

3JIEMEHTA 10 €T0 MOJOXKEHUIO B bubnuoreka I{OK
56 09.04.2026
[Tepnoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue I[lepuoanueckoro
3aKOHA U1 pa3BUTHUS HAYKU U bubmuoreka [JOK
57 13.04.2026
npaktuku. 1. 1. MenaeneeB — https://m.edsoo.ru/00ada96¢e
y4EHBIH, MeAaror U rpaKJJaHuH
PesepBHbIii ypok. O0001ICHNE 1
CHUCTeMaTHu3aIus 3HaHUH / bubnuoreka I{OK
58 16.04.2026
Bcepoccuiickas mpoBepouHast https://m.edsoo.ru/00adb33c
pabora
Koutposnbshas padora Ned o
Teme «CTpoeHue aToma.
bu6nmuoreka IIOK
59 XuMudeckas CBS3by / 20.04.2026
https://m.edsoo.ru/00adb486
Bcepoccniickast npoBepoyHas
pabora
60 DIIEKTPOOTPULIATETBLHOCTD 23.04.2026 | bubmmoreka [IOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

aTOMOB XUMHWYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

bu6nmmoreka IJOK
61 Honnasg xumnueckasi CBSI3b 27.04.2026
https://m.edsoo.ru/00adac34
KoBaneHTHas nonsipHas bubmmoreka [IOK
62 30.04.2026
XUMHUYECKas CBA3D https://m.edsoo.ru/00adaab8
KoBanenTHas HenoaspHas bubmunoreka LIOK
63 04.05.2026
XUMHUYECKas CBA3D https://m.edsoo.ru/00adaab8
bu6mnorexa IIOK
64 CrenreHb OKUCIIEHUS 07.05.2026
https://m.edsoo.ru/00adae28
OKuCIUTENBHO- bubnuoreka [JOK
65 11.05.2026
BOCCTAHOBUTEJIbHBIE PEAKIIUH https://m.edso0o.ru/00adb076
bu6nmmoreka IIOK
66 OKHUCIUTEIN U BOCCTAaHOBUTEIN 14.05.2026
https://m.edsoo.ru/00adb076
PeszepBHbiii ypok. O00011IEeHNE U
CUCTEMAaTHU3alNs 3HAHUH T10 bu6nmoreka IIOK
67 18.05.2026

Teme «CTpoeHue aToma.

XHUMHYECKas CBI3bY

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

68

PesepBHbIii ypok. O0001IeHNE 1

CUCTEMATH3aIUs 3HAHUU

21.05.2026

bu6nmuoreka IIOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4ecTBo 4acoB

Ne
i Tema ypoxa Beer K(:)l:{g):n Mpaskruy lf:;::‘e JuieKTpoHHbIe HH(poBbIE
0
o paBoTLI ecKHe st o0pa3oBaTesibHbIE pecypchl
padoThI

[Iepronueckuil 3aKO0H.

| [lepnoguueckas cucrema | 01.09. | bubmuotexa [IOK
XUMHYECKUX 3j1eMeHTOB /1. 1. 2025 | https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B UBMEHEHUU

5 CBOMCTB XMMHYECKUX | 04.09. | bubmmoteka IIOK
AJIEMEHTOB MEPBBIX TPEX 2025 | https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccuduxanus u

08.09. | bubmmoteka IIOK
3 HOMEHKJIaTypa |
2025 | https://m.edsoo.ru/00adb7e2

HEOPTraHWYECKUX BEIIECTB

A Buasr XuMn4eckon CBSI3H U . 11.09. | bubmmoteka IJOK
THUTIBI KPUCTAILTAYECKUX 2025 | https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

peLETOK

KonTtponwshas pabora Nel o

teme «IloBTOpeHune n 15.09.
yriyOJieHne 3HaHUM OCHOBHBIX 2025
pazzienoB Kypca 8 Kiaccay
Knaccudukanys XuMHUIeCcKUX
18.09. | bubmmoteka IJOK
pEAKLMM TTO pa3IMYHbIM
2025 https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[lonsATHE O CKOpOCTH
XUMHUYECKOU pPEaAKIIUU. 22.09. | bub6mmoreka [IOK
[ToHsATHE O TOMOICHHBIX U 2025 https://m.edsoo.ru/00adbe9a
IeTEPOreHHBIX PEAKIIUIX
[ToHsiTHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI,
BJIMSIIOIIHNE HA CKOPOCTh 25.09. | bubmuoteka [IOK
XUMHYECKOMN peakivu 1 2025 https://m.edsoo.ru/00adc28¢

ITOJIOXKCHHUEC XUMHYCCKOI'O

paBHOBECHUS



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKuCIUTENBHO- 29.09. | bub6mmoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIUN 2025 | https://m.edsoo.ru/00adcade
Teopus JIEKTPOIIUTUIECKON
02.10. | bubmmoteka IIOK
10 nucconmanu. CHibHBIE U
2025 | https://m.edsoo.ru/00adcd68
cia0bIe AIEKTPOTUTHI
06.10. | bubmmoteka IIOK
11 HoHHbIE ypaBHEHHUs peaKInn
2025 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT
1 OCHOBAHUM B CBETE
09.10. | bubmmoreka IIOK
12 MpeICTaBICHU 00
2025 | https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHYECKOMN
JTACCOIUALINHT
XUMHUYECKHE CBOMCTBA COJICH B
3 CBETE MpeICTaBICHUI 00 13.10. | bubmmorexa [IOK
ANEKTPOJIUTUIECKON 2025 | https://m.edsoo.ru/00add8b2
JTACCOIUALINHT
14 [ToHsiTHE O THAPOIIM3E COTEH 16.10. | bubmmoreka IJOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

2025 https://m.edsoo.ru/00add9d4
s O06001IeHre U CUCTEMATH3AIIUS 20.10. | bu6mmoreka [IOK
3HAaHUH 2025 https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
23.10. | bu6mmoteka IIOK
16 «Pemenne
2025 https://m.edsoo.ru/00addbfa
AKCTICPUMEHTAJILHBIX 33124
KonTtponwshas pabora Ne2 o
17 TeME «DIIEKTPOIIUTUIECKAS 06.11. | bubmuoteka [IOK
nucconuanua. XuMUIecKue 2025 https://m.edsoo.ru/00addec0
peaKIMy B pacTBOpax»
OO6m1as XxapakTeprucTUKa
10.11. | bubmmoteka IJOK
18 rajJoreHoB. XMMHUYECKHUE
2025 https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMeEpe XJiopa
Xnopoojopoa. ConsiHast
19 KHCJIOTa, XUMHUYECKHUE 13.11. | bubmmoteka IIOK
CBOMCTBA, MOJIyYEHHUE, 2025 https://m.edsoo.ru/00ade104

IIPUMCHCHHC



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[Ipaktuueckast pabora Ne 2 o

teMe «[lomydenue constHon 17.11. | bubmuotexa [IOK
20 KHUCJIOTBI, U3y4YEHUE €€ 2025 | https://m.edsoo.ru/00ade348
CBONCTBY
Brruucnenus no ypaBHeHUSIM
XAMHUYECKUX PEaKIUi, €ClIn 20.11. | bub6mmoreka IIOK
21 OJIMH W3 PEareHTOB JIaH B 2025 https://m.edsoo.ru/00ade488
N30BITKE
OO6m1as XxapakTeprucTUKa 24.11. | bu6mmoteka IJOK
. anemMeHTOB VIA-rpynmsl 2025 | https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIUPUKALIAN
cepbl. Haxoxienue ceprol u €€ 27.11. | bubmmoreka [IOK
> COCMHEHUN B IPUPOJIE. 2025 https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPBI
CepoBoaopoa, CTpOEHHUE,
24 bu3HYecKue 1 XUMUUECKHE O1.12. ) Bubmiorexa HOK
2025 | https://m.edsoo.ru/00ade802

CBOMCTBA



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Oxkcupsl cepbl. CepHast

5 KHUCJIOTa, (pU3NYECKUe U 04.12. | bubmmoteka IIOK
XUMHUYCCKHUE CBOMCTBA, 2025 https://m.edsoo.ru/00adea28
MIPUMCHECHHUE
XHUMHUYECKHUE PEAKIINH,

JIC)KAIIFE B OCHOBE
IIPOMBIIIUIEHHOTO Ccrioco0a
08.12. | bubmmoreka IJOK

26 ITOJIyYEHHUSI CEPHOU KUCIIOTBI.

2025 https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arps3HECHHE
OKpY’KaroIen CpeIbl
COCTMHCHHSIMU CEPhI

. Brruncienne MaccoBOM 10U 11.12. | bubmmoteka IJOK
BBIXO/Ia TIPOJYKTA peaKIuu 2025 https://m.edsoo.ru/00adec8a
OO1as xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A30T,

15.12. | bubmmoteka IJOK

28 pacupoCTpaHEHHE B IPUPO/IE,

2025 https://m.edsoo.ru/00adeea6

(bHBI/II-IGCKI/Ie H XUMHUYCCKHC

CBOMCTBa



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AMMHaK, ero Gpu3nvecKue u

18.12. | bubmmoteka IJOK
29 XUMHUYECKHE CBOMCTBA,
2025 | https://m.edsoo.ru/00adf004
MOJIyYEHHUE U IPUMEHEHUE
[Tpaktnueckas padora Ne 3 o
22.12. | bubmmoreka IJOK
30 teme «[lomyduenne ammuaxa,
2025 | https://m.edsoo.ru/00adf180
M3y4YE€HUE €r0 CBOMCTB)
A3oTHas KHCI0Ta, €€
25.12. | bubmmoteka IIOK
31 bu3HYecKue 1 XUMUYECKHE
2025 | https://m.edsoo.ru/00adf306
CBOWCTBa
Hcnonb3oBaHrue HUTPATOB U
COJIEM aMMOHUSI B KAUECTBE
1 MUHEPaIbHBIX YI0OpEHUI. 29.12. | bubmuoreka [IOK
XHUMHUYECKOE 3arpsi3HEHHUE 2025 | https://m.edsoo.ru/00adf518
OKPYXaroIEn Cpebl
COEAMHEHUSIMU a30Ta
dochop. Okcnna bochopa (V) u
bop bocdopa (V) 12.01. | bubmmoteka IJOK
33 dbocdopHas kuciora,
2026 | https://m.edsoo.ru/00adf68a

(1)I/I3I/I‘I€CKI/IG U XUMHUYCCKHC



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

CBOP'ICTBa, IIOJIYUYCHHUC

Hcnonb3oBanue dhocharos B

24 Ka4eCTBE MUHEPAIBbHBIX 15.01. | bubmuotexa [IOK
yno0peHuil. 3arps3HeHue 2026 | https://m.edsoo.ru/00adfc20
NpUPOIHON cpebl pocharamu
VYrnepoa, pacnpocTpaHeHUE B

PO PACHIPOCIP 19.01. | bubmmoreka [IOK
35 npupoae, pusndeckue u
2026 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuasl yriiepona, ux
bu3HYecKue 1 XUMUYECKHE
22.01. | bu6mmoteka IIOK
36 CBOMCTBA. JKOJIOTUYECKUE
2026 | https://m.edsoo.ru/00adfebe
po0IeMbl, CBA3aHHBIE C
okcusioM yriepoaa (IV)
26.01. | bu6mmoteka IJOK
37 YronpHas KUCIO0Ta U €€ CONu
2026 | https://m.edsoo.ru/00ae006¢

18 [Ipaktuueckast pabora Ne 4 o 29.01. | bub6mmoreka [IOK

teme "[lomydeHne yriekucioro 2026 | https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

raza. Kauectsennas pCakuusg Ha

KapOoHaT-HOH"

[TepBoHaYaTEHBIE TIOHSTHS 00

02.02. | bubmmoteka IIOK
39 OPraHMYECKHX BEIIECTBAX KaK O
2026 https://m.edsoo.ru/00ae054¢
COCAMHEHUSX yTiIepoaa
05.02. | bubmmoteka IIOK
40 KpeMmHuii u ero coeguHeHus
2026 https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5.
11 Pemenune sxcniepuMeHTanbHbIX 09.02. | bubmuoteka [IOK
3aja4 1o reMe «Bakneiimue 2026 https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHU
KonTtponwshas pabora Ne3 o
12.02. | bubmmoteka IJOK
42 TeMe «BakHeun1me HeMeTalIbl
2026 https://m.edsoo.ru/00ae0el18
U UX COCITUHEHU»
OO6m1as XxapakTeprucTUKa
16.02. | bubmmoreka IJOK
43 XUMHUYECKUX DJICMECHTOB —
2026 https://m.edsoo.ru/00ael103¢e

METaJlJIOB. MeTannuueckas



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

CBS3b U METaJJINYECKas
KpUCTaJUInYecKas peleTKa.
duznueckue cBOMCTBA

MCTaJIJIOB

XUMHUYECKUE CBOUCTBA

14 METAaJIOB. 19.02. | bubmmoteka IJOK
DJIEKTPOXUMHUYECKUHN DS 2026 | https://m.edsoo.ru/00ael156
HANPSHKEHUN METAJIOB
OO61mue criocoObl MOTyYeHHUS
MeTauioB. CILIaBEI.

45 Brruucnenus no ypaBHeHUsAM 23.02. | bub6muoreka [IOK
XUMHUYECKUX PEAKIUHI, €CIIH 2026 | https://m.edsoo.ru/00ael156
OJIMH U3 PEareHTOB COACPIKUT
IpUMECH

26.02. | bu6mmoteka IIOK
46 [loHATHE O KOPPO3UH METAILIOB
2026 | https://m.edsoo.ru/00ael1278
02.03. | bubmmoteka IIOK
47 [leounbIe METALIBI
2026 | https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

43 OKcHUJIbI ¥ TUIPOKCUABI HATPUS 05.03. | bubmmoreka [IOK
1 KaJInus 2026 | https://m.edsoo.ru/00ael4b2
4 [[lenouno3emMebHbIE METAILIBI 09.03. | bubmmoteka IIOK
— KaJIBI[AI U MarHui 2026 https://m.edsoo.ru/00ael 5e&
50 Baxxueiiimme coequHEHUS 12.03. | bubmmoteka IJOK
KaJIbIUA 2026 https://m.edsoo.ru/00ael 5e&
51 O06001IeHHE ¥ CHUCTEMATH3AIHS 16.03.
3HAHUM 2026
5 JKEcTkocTh BOJBI M cIOCOOBI €€ 19.03. | bubmmoteka IJOK
YCTPaHEHHUS 2026 | https://m.edsoo.ru/00ael1886
[Tpaktrnueckas padora Ne 6 o
23.03. | bubmmoteka IIOK
53 teme "JKECTKOCTh BOJIBI U
2026 | https://m.edsoo.ru/00aelae8
METO/bI €€ yCTpaHEeHUS "
26.03. | bubmmoteka IIOK
54 ATroMUHUA
2026 | https://m.edsoo.ru/00aelc64
5 AmMdoTepHbIe CBOWMCTBA OKCHIA 06.04. | bubmuoreka [JOK
Y TUJIPOKCHUIA 2026 https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

09.04. | bubmmoteka IIOK
56 Kemxeso
2026 https://m.edsoo.ru/00ae1d86
57 OKcubl, TUAPOKCHUIBI U COJIH 13.04. | bubmmoteka IJOK
xenesa (I1) u sxeneza (II1) 2026 | https://m.edsoo.ru/00ae35e6
53 O0001IeHNE ¥ CUCTEMAaTU3aIUs 16.04.
3HAHUU 2026
[Tpaktuueckas padora Ne 7.
59 Pemenne 3xcriepruMeHTanbHbIX 20.04. | bubmuoteka [IOK
3aja4 1o reMe «Bakneiimue 2026 https://m.edsoo.ru/00ae3de&
METaJUIbl U UX COCIUHEHUS
Brraucnenus no ypaBHEHUSM
XAMHUYECKUX PEaKIUi, €CIIn
OJIMH M3 PEarcHTOB JaH B
23.04. | bub6mmoreka [JOK
60 W30BITKE WIJIH COJICPIKUT
2026 https://m.edsoo.ru/00ael750

npuMecu. Berancnenus
MAacCCOBOM JIOJIM BBIXOJa

MPOAYKTA pEAKIUU



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0o00111eHne U cucTeMaTH3auUs 27.04.
! 3HAHUN 2026
Kontponbnas pabota Ne4 mo
62 Teme «BaxxHenme MeTajuibl U 2004
2026
WX COCTUHEHUS
BemecTBa 1 maTepuaisl B 04.05. | bubmuoreka [IOK
0 IIOBCEIHEBHOU KU3HH YEJIOBEKA 2026 https://m.edsoo.ru/00ae3£50
XUMHUYECKOE 3arpsiI3HEHUE 07.05. | bubmuoreka [IOK
o OKpY>Karolen Cpebl 2026 | https://m.edsoo.ru/00ae4270
Ponp xuMuu B perieHnu 11.05. | bubmmotexa [IOK
© HKOJIOTHYECKUX MPoOIIeM 2026 | https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O00011IEHNE 14.05. | bub6mmoteka [JOK
o0 W CHCTEMAaTHU3alysl 3HAHUU 2026 https://m.edsoo.ru/00ae0d0a
PesepBHbIit ypok. O0001IICHIE 18.05. | bubmuoreka [IOK
o1 W CHCTEMAaTHU3alys 3HAHUHU 2026 https://m.edsoo.ru/00adb33¢c
6 PesepBHbIil ypok. O600611IeHNE 21.05. | bub6mmoreka [IOK
WU CUCTeMAaTH3alus 3HaHUI 2026 https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI PAMME

68




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOMN

8 KJIACC

INPOI'PAMMBbI

Kon
nposepsi
e€MOoro
pe3yJbTa
Ta

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTebHOI NporpaMMalI OCHOBHOTI0 o01ero
oOpa3oBaHus

ITo Teme: ((HCpBOHa‘-IaJIBHBIG XHUMHWYCCKHUC ITIOHATHI

1.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHN: aTOM,
MOJIEKYJIa, XUMHYECKHM DJJIEMEHT, IPOCTOE  BEILECTBO,
CJIOKHOE€ BELIECTBO, CMECh (OQHOPOJHAs U HEOJHOPOJIHAs),
BAJICHTHOCTb, OTHOCHUTENbHAs AaTOMHAasi M MOJIEKYJIIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MaccoBasg JOJIsI XHMHMYECKOTO 3JIEMEHTa B COCIUHEHUH,
MOJIIpHBIA O0BEM, XHMMHYECKas peaklus, Kiaccuukarus
peaklMil: peakuu COEIMHEHHUSA, PEaKUUH Pa3JI0KECHHUS,
peakuuMu  3aMelIeHHs, peakiuuu  OoOMeHa, 3K30- U
SHAOTEPMUYECKUE PEaKLUUH, TEeIIoBOM 3pPexT peakuuu,
pacTBOp,  MaccoBasg  J0Ji1  BemecTBa  (MPOLIEHTHAas

KOHIIEHTpAIus1) B pacTBOpeE

1.2

HIITIOCTPUPOBATH B3aNMOCBA3b OCHOBHBIX XUMHWYCCKHUX
MMOHSITHH U IPHUMCHATH OTHU IMOHATHA IIPHU OIMMCAHHUHN BCIICCTB U

WX IIPEBpaLICHUN

1.3

HCIIOJBb30BaTh XMMHWUYCCKYH0 CHMBOJIMKY OJIs1 COCTAaBJICHUA

dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEaKIIUN

1.4

PAaCKpLIBATb CMBICII 3dKOHOB COXpPAaHCHHA MAaCChbl BCIICCTB,

IIOCTOAHCTBA  COCTaBa, ATOMHO-MOJICKYJISIPHOI'O  YUYCHMHA,




3aKOHa ABOFaI[pO

OIIPpCACIIATE BaJICHTHOCTHL AaTOMOB JJICMCHTOB B 6I/IHapHBIX

1.5
COEIMHEHHMSIX
KJIACCU(PUIMPOBATh XUMHMUYECKHE peakuuu (Mo 4Yucily WU
1.6 COCTAaBy Y4YAaCTBYIOIIMX B PEAKLUMU BELIECTB, IO TEIJIOBOMY
ahdexty)
. BBIYNCIIATH OTHOCHUTEJIBHYIO MOJIEKYJIIPHYI0O W MOJIIPHYIO
' MaccChl BEIIECTB
- BBIYMCIIATH MAacCOBYIO JIOJIF0 XHMMHMYECKOTO 3JJIEMEHTA IO
. dbopmylie coeTMHEeHUS,
1.9 BBIYMCIIATH MACCOBYIO JOJIO BEILIECTBA B pACTBOPE
IPUMEHATh E€CTECTBEHHOHAYYHbIE METOABI IMO3HAHUSA —
1.10 HAOJIOJICHUE, W3MEPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT
(peasbHBIN U MBICTICHHBIN)
5 [Io Teme: «Baxseilmme npeacTaBUTENN HEOPraHUYECKHUX
BEILECTB)»
)1 PAacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATUN: OKCHUJ,
. KHCIIOTa, OCHOBAHUE, COJIb
55 ONpEeNENsATh MPUHAUICKHOCTh BEIIECTB K ONpPEAeIEHHOMY
. KJIacCy COeIMHEHUH 1Mo popMysiaM
23 KJIACCU(PUIIUPOBATH HEOPTAHUIECKUE BEIIECTBA
XapaKTEpHU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA
54 BEILECTB PA3JIMYHBIX KJIACCOB, IMOATBEP)KIas OIMCAHUE
' IpUMEPAMH  MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX pPEAKIUI
2.5 MPOTHO3UPOBATh CBOMCTBA BEWIIECTB B 3aBUCUMOCTH OT MX




Ka4CCTBCHHOI'O COCTaBa, BO3MOXKHOCTH IIPOTCKAHUA

XUMHYECKUX IPEBPALIEHUN B PA3JIMYHBIX YCIOBUAX

2.6

CJIEIOBATh MpPaBUJIaM MOJIb30BAaHUSI XUMHUYECKOW TOCYJIOU U
Ja00paTOpHBIM  O0OpYyJOBaHMEM, a TaKXe MpaBUjIaM
oOpareHusi ¢ BEIEeCTBAMH B COOTBETCTBHHU C WHCTPYKIHUSIMU
10 BBITIOJHEHUIO JITA0OPATOPHBIX XHMHUYECKHUX OIBITOB TIO
MOJTYYSHHUIO U COOMpPaHUIO0 ra3000pa3HBIX BEIIECTB (BOAOpOa
U KHUCIIOPOJia), TPUTOTOBJICHUIO PACTBOPOB C OMpeACTIEHHOM
MacCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U
MPOBOAUTh XUMHUYECKUE SKCIECPUMEHTBHI MO PACIO3HABAHUIO
pacTBOPOB WIEIOYEHM M KHUCIOT C TNOMOIIBK0 HHIWKATOPOB

(;makmyc, heHondTanent, METUIIOPAHXK U APYTHE)

2.7

IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKIINN

[1o Teme: «llepnonnuecknii 3akoH u llepuonnueckas cucrema
xumudeckux anemeHTtoB JI. M. MengeneeBa. CtpoeHue
aTOMOB. Xumuueckas CBA3b. OKHCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINI)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHUU: SIPO
aToMa, AJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTaNb, PAJNYC
aToMa, XUMHUYECKas CBA3b, TMOJSpHAs U  HEMOJApHAas
KOBAQJICHTHAsI CBS3b, JIEKTPOOTPULIATEIIBHOCTh, HOHHAS CBS3b,

HOH, KaTHOH, aHNOH, CTCIICHb OKHMCJICHH

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHWYCCKUC 3JICMCHTDI

33

OMHMCHIBATh W  XapaKTepu30BaTh  TaONMMUHYI0  (GOpMy
[lepuonyeckoi cUCTEMbl XUMUYECKUX AJIEMEHTOB: pPa3inyaTh
NOHATUSL «raBHasg mnoarpymnmna (Arpynmna)» U «modoyHas

noarpymmna (brpymnmna)y, «Manbie» u «00JbIINe» TEPUOIbI




34

packpbiBaTh  cmbici  llepuoamueckoro  3akona  J[.H.
MeHieneeBa: 1€MOHCTPUPOBATH MOHUMAaHUE MEPUOIUUECKOM
3aBUCUMOCTH CBOMCTB XHMMHUYECKHX DJJEMEHTOB OT UX

noJjioxkenus B [lepronnueckon cucreme

3.5

COOTHOCUTh OO0O3HAUEHHUS, KOTOpbIE HMEIOTCS B TaOJuUIle
«Ilepuonnueckas cucreMa XUMHYECKHX dieMeHToB JI.H.
MenzeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMUMHYECKHUX JIEMEHTOB (COCTaB U 3apsjl siapa, ooiee
YHCIIO AJIEKTPOHOB M PACHpPENCNICHHE HMX IO 3JEKTPOHHBIM

CJI05IM)

3.6

OIpcaCiIATh CTCIICHb OKHUCJIICHHA J3JICMCHTOB B 6I/IHapHBIX

COEINHEHUIX

3.7

OIIPCACIIATE BUI XUMHYECKOM CBSI3HU (KOBaﬂCHTHa}I )41 I/IOHHEUI)

B HCOPTraHNYCCKHUX COCANHCHUAX

9 KVIACC

Kon
nposepse
MOTI0
pe3yJibTa
Ta

IIpoBepsieMble MpeAMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI NporpaMMmalI OCHOBHOTI'0 o01mero
oOpa3zoBaHusi

I1o Teme: ((BGHICCTBO U XUMHYCCKaAsA PCaKIUAg»

1.1

pPacCKpbeIBaTb  CMBICJI  OCHOBHBIX  XMMHWYCCKUX TTOHSITHI:
PacTBOp, JJICKTPOJINTBI, HCOJICKTPOJIUTHI, JJICKTPOJINTHYICCKAA
aucconranusa, pPCaKmuu HMOHHOI'O 06MeHa, KaTajiu3arTop,
XUMHYCCKOC PAaBHOBCCHC, O6paTI/IMBI€ )51 H€O6paTI/IMBIC
pcaKuumu, OKHUCIIUTCIBbHOBOCCTAHOBUTCIIBHBIC pCaKnuu,

OKHUCJIUTCIb, BOCCTAHOBUTCIIb, OKHUCJICHUEC N BOCCTAHOBJIICHUC,




aJUIOTPOIIHS, aM(oTepHOCTB, XUMHYECKas CBSI3b
(KoBaJIeHTHAsl, WOHHAs, METAJUIMYECKas), KpUCTAJIMYEcKas

pCHIéTKa, CIlNIaBbI, CKOPOCTDb XUMHYECKOM pCaKkunu

1.2

HILUIIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX XUMHUYCCKHX
MOHSITHH U IMPUMCHATD 9TU ITOHATHUS IIPH OIITMCAHKWHN BCUICCTB U

UX IIPEBpaICHUN

1.3

COCTaBJISITb YPAaBHEHUSI DIIEKTPOJIUTUYECKOW JUCCOLIMALINU
KUCJIOT, IIEJIOYEeW W COJIEW, TIOJHBIE U COKpAIIEHHBIE

YpaBHEHUS PEaKIUii HOHHOTO OOMeHa

1.4

pacKpbIBaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaklMii MOCPEeACTBOM COCTaBJIEHUsSI AJIEKTPOHHOIro OanaHca

ATUX pEaKIUN

1.5

ITPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIIUN

ITo Temam: «HemeTauisl 1 nx coenuHeHus» U «MeTamisl 1 UX

COCIMHCHIA»

2.1

XapakTepu3oBaTh (OMHUCHIBATh) OOHME U chenupuuecKue
XUMUYECKUE CBOMCTBA TMPOCTBIX U CIIOXKHBIX BEIIECTB,
MOATBEPXkKIasi ONUCAHUE TMPUMEPAMHU  MOJICKYJSPHBIX U

HMOHHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIINX XUMHUYICCKUX peaKuHﬁ

2.2

COCTaBJIISITh YpPaBHEHHUS peaxKuui, MTOJTBEPKAAFOIINX
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIY BEIIECCTBAMU

Ppa3IMYHBIX KJIIaCCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBHUCHMOCTH OT HX
CTpOCHUA, BO3MOXKHOCTH IIPOTCKAHUA XUMHNYICCKHUX

HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

24

CJICOO0BaTh IIpaBHUJIaM ITIOJb30BAHUA XUMHYECKOM HOCYIIOﬁ u




na6opaT0prIM O60py,Z[OBaHI/I€M, a TaKKC IIpaBHUJIaM
O6paH_IeHI/I$I C BCIICCTBAMU B COOTBCTCTBHUU C HMHCTPYKIHAMU
II0 BBIITIOJIHCHUIO Ha60paTOpHBIX XUMHYCCKHX OIIBITOB IIO
IIOJIYUYCHUIO U CO6I/IpaHI/IIO F213006p33HBIX BCIICCTB (aMMI/IaKa

Y YTJIEKUCIIOro rasa)

2.5

MPOBOJIUTh  PEAKIIMH, TOJATBEPKIAONINE KAYCCTBECHHBIN
COCTaB Pa3IMYHBIX BEIIECTB: PacCIiO3HABaTh OIBITHBIM IyTEM
xjopua-, Opomun, wuwoauna, kapOonart, docdar, cuIMKar,
cynbdar, THAPOKCUIAWMOHBI, KATHOHBI aMMOHHS, HOHBI
M3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIKNE B BOJIHBIX PacTBOpax

HCOPraHN4YCCKUX BCUICCTB

ITo TeMe: «XuUMUS U OKpY>Karollasi Cpeiar»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYeCKUX ToHsAThi: [IJIK

BCUICCTBA, KOPPO3HA MCTAJIIIOB

3.2

MIPUMEHSITh OCHOBHLIE orepanuu MBICIIUTEIIBHOMN
NEATeIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3alNIO,  BBISIBIICHHE  MPUUYUHHO-CIEIACTBEHHBIX
CBSI3eM — ISl M3YYEHUSI CBOMCTB BEIIECTB U XHUMHUYECKUX
peaKklMii; eCTECTBEHHOHAy4YHbIC€ METOAbl MO3HAHUA —
HaONIOZICHUE, W3MEpPEHUE, MOJICTUPOBAHNE, OSKCIECPUMEHT

(peasbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

HCpBOHa‘laJIBHI)IG XUMHUYCCKHUC ITOHATHA

1.1

[Ipenmer xumuun. Ponp XWmMuUM B KU3HU 4e€JIOBEKa. XUMHUS B
cucremMe Hayk. Tema u BemecrBa. @Du3nyueckue CBOWMCTBA

BCIICCTB. ArperaTHoe COCTOAHHUEC BCIICCTB

1.2

ITonsitue o METOJaxX IIO3HAaHHUSI B XHWMHH. Yuctoie BCIICCTBA U

cmecH. CriocoObI pasienieHust cMecei

1.3

ATOMBI © MOJICKYJIBI. XuMuuyeckue »dJaeMeHThl. (CHMBOJIBI
XUMHUYCCKHUX OJJICMCHTOB. HpOCTBIC n CIOXHBIC BCIICCTBA.

ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

XuMuueckas (bOpMy.]'Ia. BanenTHOCT aTOMOB XHMMYECKHUX
DJICMCHTOB. 3aKkoH IIOCTOAHCTBA coCTtaBa BCIICCTB.
OtHocutenbHasg aroMHas Macca. OTHOCUTEIbHAS MOJICKYJIAApHAA

Macca. MaccoBas J0JI1 XUMHWYCCKOI'O 2JICMCHTA B COCANHCHUUN

1.5

KoauaectBo BCIICCTBA. Moib. MOH}IpHaH Macca. B3aumocBsi3b
KOJIMYCCTBA, MACChl M 4YHMUCJIa CTPYKTYPHBIX CAWHHI] BCIICCTBA.

Pacuérel no hopmynaM XMMHUYECKUX COCTUHEHUN

1.6

PusznuecKkue U XUuMHUYECKUE ABICHUA. XUMHAYECKas peakuus U e€
IIPU3HAKHA. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUYECKHE
YPaBHEHUS. Knaccudukanus XUMHUYECKUX peakuuin

(coenuHEeHUS, Pa3IOKEHHUS, 3aMeIeHUsI, OOMEHA)

1.7

XAMHMUYECKMM  3KCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHN
NOCYJI0i, C mpaBuiamMu padOThl B JlabopaTopuu W HpHEMamMu

oOpatieHusi ¢ J1a0OpaTOpHBIM OOOpPYAOBaHWEM, HW3YYCHHE U




onucaHue (PU3NYECKUX CBONCTB 00pa3lioB HEOPraHUYECKUX
BEILIECTB, HaOMoJeHne (u3ndeckuXx (IJIaBJICHUE BOCKA, TasiHUE
JbJa, pacTUpaHHE caxapa B CTYIKE, KUIIEHUE M KOHACHCAIIUS
BOJIbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIUBAHUE METHOM
MPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCJIOTOM) SIBIICHHIA,
HAOJIIOZICHUE M OMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuii  (pa3noKeHUE caxapa, B3aUMOJICUCTBUE CEpPHOM
KHUCJIOTHI C XJopujioM Oapus, pasznoxkenue ruapokcuga meau(Il)
IpU HarpeBaHWUM, B3aUMOJICHCTBHUE jKelie3a C PacTBOPOM COJIHU
menu(Il), nzyyenue cnocoOOB pazfeneHus cMecer (C MOMOIIbIO
MarHuTa,  (UIBTPOBaHWE,  BbIIAPUBAHUE,  JUCTUIUIALIMS,
xpomartorpadus), TMPOBEJACHUE OYUCTKA TMOBAPEHHON COJIH,
HAOJIFOZICHUE W ONHCAHWE pPEe3yIbTaTOB IPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl, CO3JaHHE

MojiesIel MOJIEKYJT (IIapOCTEPKHEBBIX )

Baxneime MNpCACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucinopoa — 351eMeHT u
npocroe BemiecTBO. HaxokaeHue Kuciopoga B IPHUPOJE,
¢usznyeckue M XMMHYECKHE CBOWMCTBAa (pEaklUUU TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoaa. CnocoObl MNOTyYEHHUS
KHACJIOpOJia B JIaOOpaTOpuM M HPOMBINUIEHHOCTH. KpyroBopor
kuciaopoga B mpupoge. O30H — amwioTpornHas MoAu(UKaIus

KHCTIOpOJia

2.2

TeroBolt 3h(dEeKT XUMHYECKOW peakiuH, TEPMOXUMHUUYECKHUE
YpaBHEHHS, 3K30- U IHAOTEPMHUUECKUE pEAKIUU. TOIIMBO: YroJb
M METaH. 3arpsi3HEHUE BO3[yXa, YCWICHUE NapHUKOBOIO

s dekra, paspylieHre 030HOBOTO CJIOS




2.3

Bonopon — simemenT 1 nipocToe Bewectso. Haxoxaenue sBogopona
B Mpupoje, (pu3Mueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE,

CITOCOOBI ITOJIYYCHML. Kucnotsl u conu

2.4

Monsipablit 006EM ra30B. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

du3nyeckue CBOWCTBA BOABL. Boma Kak pacTBOPHUTEIb.
PactBopsl. HachblllleHHBIE W HEHACBIIIEHHBIE  PACTBOPHI.
PactBopumocTs BemiecTs B Boje. MaccoBast 101s BEHIECTBa B
pactBope. Xumudeckue cBorcTtBa Boabl. OcHoBaHusA. Poip
pacTBOpPOB B IPUPOJIE U B )KU3HU YeJIOBEKAa. KpyroBopoT BOJBI B
Ipupose. 3arpsA3HEHWE NPUPOAHBIX BOoA. OXpaHa M OYUCTKA

IIPUPOAHBIX BOJ

2.6

Knaccudukanus  HEOpraHMYeCKUX  coequHEeHHl.  OKCHBI.
Knaccudpukanus  okcuaoB:  cojeoOpasyronue  (OCHOBHBIE,
KHUCJIOTHBIE, am(poTEpHbIE) u HecoJeo0pas3yromue.
Homenknatypa okcuaoB. Ouznueckue U XMMUYECKUE CBOMCTBA

OKCHIOOB. HonyquI/Ie OKCHIO0B

2.7

OcHoBaHus. Knaccuduxanus OCHOBAHMUIL: MEJT0UHN u
HEpPaCTBOpUMBIE  OCHOBaHMA. HoMmeHkiatypa  OCHOBaHHIA.
PU3NYECKUEe U XUMHYECKHUE CBOWCTBAa OCHOBaHWH. I[losyuenue

OCHOBAHUM

2.8

Kucnorel. Kmaccudukanuss kucnor. HomeHkiatypa KHCIIOT.
dusnyeckre U XUMHYECKHE CBOMCTBA KHUCIOT. PsI aKTUBHOCTH

metaiuioB H.H. bekerosa. Ilonyyenue kucior

2.9

Comu. Howmenkmarypa cosieil. DPHU3WYECKHE W XHUMUYECKHE

cBoiicTBa coisieil. [lonyuenue comnei

2.10

['eneTnueckas CBiA3b MCXKIOY  KiIaCCaMH HCOPIraHUYCCKHUX




COEIMHEHUN

2.11

XUMUYECKHN  DKCHEPUMEHT:  KAYEeCTBEHHOE  OMNPECIICHHE
COJICp’KaHUSl KHUCJIOpPOJa B BO3MyXe, IMOJy4YeHUE, coOHupaHue,
pacro3HaBaHWe U W3Y4YEHUE CBOMCTB KHUCIOpOja, HAOJIIOJEHUE
B3aMMOJICHCTBUSI  BEIIECTB C  KHUCIOPOJOM U  YCJIOBUS
BO3HMKHOBEHUSI W  MpeKpauleHuss  ropeHuss  (moskapa),
O3HAaKOMJICHHE C O0pa3laMyd OKCHUJIOB M OIMCAHUE WX CBOWCTB,
MOJIyYCHHE, COOMpaHHWe, Paclo3HAaBaHWEC W HM3YYCHHE CBOWCTB
BOJIOpoJia (TOpeHHe), B3aUMOJICHCTBHE BOJOPOJA C OKCHIAOM
Menu(Il)  (BO3MOXXHO  HMCHOJIB30BAaHME  BHUIACOMATEPHAIIOR),
HaOI0/IeHHEe 00pa3lioB  BEIIECTB  KOJWYECTBOM 1 MOJIb,
UCCJICIOBAHNE  OCOOCHHOCTEH  pacTBOPEHUS  BEIIECTB  C
pPa3IMYHONM  PACTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C
ONPENECTEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIECTBA,
B3aMMOJICUCTBUE BOJBI C MeTaUlaMU (HAaTpUEM M KaJbI[UEM)
(BO3MOKHO HCMOJIb30BAHUE BUJICOMATEPUATIOB), OIpPECICHUE
pacTBOPOB KHUCJIOT M IIEJIOYEH C IOMONIBI0 HHAUKATOPOB,
UCCJIeIOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIOJICHUE W3MEHEHUS OKpPACKW HWHIUKATOPOB B
pacTBOopax KHUCJIOT M WIEJIOYEH, H3YYEHHUE B3aUMOACHCTBHS
okcuna wmeau(Il) ¢ pacTBOpoM CepHOMl KHUCIOTHI, KHUCJIOT C
MeTaJIaMU, peaxkuuii HEWTpanu3anuu, [IOJIy4YECHUE
HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeETasuia
JIPYTUM U3 PAacTBOpPA COJIM, PEUICHUE IKCIIEPUMEHTANIbHBIX 33724

110 TeMe «Ba)kHennne Kiacchl HCOPraHN4YCCKHUX COCI[I/IHCHI/If/'I»

[Tepuonnueckuit 3akoH u [lepuognueckas cucremMa XMuMHYECKUX

anemenToB [[.. MenneneeBa. CTpoeHne aTOMOB. XMMHUYECKas




CBsA3b. OKMCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKkIuu

3.1

[lepBble MOMBITKK KIACCU(DUKAIIMKA XHUMHYECKUX DJIEMEHTOB.
[lonatre o rpynmax CXOAHBIX OJJIEMEHTOB (IIEJIOYHBIE U
HICJIOYHO3EMENbHBIE METaJUIbl, TaJOTe€Hbl, HWHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOphle 00pa3yroT aM@OTepHBIE OKCHIBI |

TUAPOKCHUBI

3.2

[Tepnonnueckuit 3akoH. llepmoguueckas cucremMa XUMHYECKUX
anementoB  J[.MI. MenneneeBa.  Koporkomepuonnas
JUTMHHOIIEPUOIHAS bopmbI [Teproanueckoit CHUCTEMBI
xuMuudeckux anemMeHToB .M. MenneneeBa. [lepropl v rpynisl.
PuU3NYECKUN CMBICI NIOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U

TPYIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CocraB aroMHbIX saep. HM3oTomsl.
OnekTpoHbl. CTpOEHUE FIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumuueckux nsnemMeHToB llepmoamueckorn cucremsl J[.H.
MenpaeneeBa. XapakTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA IO €ro

nonoxeHuro B [lepuonuueckon cucreme /[.11. Menneneesa
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3aKOHOMEpPHOCTH M3MEHEHHsI paanyca aTOMOB XHUMHUYECKHUX
JJIEMEHTOB, METAJUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IIO
rpynnam u nepuoaaMm. 3HadueHue llepmommyeckoro 3akoHa M
[leproanyeckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS Pa3BUTHUS

HayKku U npaktuku. [[.V. MenneneeB — yd€HbIN U IpakJaHUH

3.5

Xumuueckasi cBs3b. KoBaneHTHas (mosispHas W HEMOJISApHAs)
CBSI3b.  DJIEKTPOOTPUIATEIBHOCTh XHUMHUYECKUX  BJIEMEHTOB.

HMonHasg cBsa3b

3.6

CreneHp OKHCJICHHAI. OKUCIUTEIILHOBOCCTAHOBUTEIIHLHBIC

peakuuu. [Iponeccel OKUCIIEHHs B BOCCTAHOBJIEHUA. OKUCIUTENN




N BOCCTAHOBUTCIIN

3.7

XUMUYECKUN OKCIEPUMEHT: M3yuyeHUEe 00paslloB BEILECTB
METAJJIOB M HEMETAJIOB, B3aUMOJCUCTBAE THIPOKCHIA [IMHKA C
pacTBOpaMM  KHMCJIOT M UICJIOYEH, MPOBEACHUE  OIIBITOB,
WJUTFOCTPUPYIOIIUX IIPUMEPBI OKHCIIUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLIHA (FOpEHHE, PEAKLIUU Pa3I0KECHMUS,

COCIMHEHHS)

9 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BGHIGCTBO U XUMHYCCKaAs pCaKIuA. HOBTOpeHI/IG

1.1

ITepunoanveckuii 3akoH. Ilepuoandeckass cucTEMa XHUMHYECKUX
AJIEMEHTOB J.. Menneneesa. Crpoenue aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHHUM CBOMCTB XMMHUYECKHX DJIEMEHTOB
MEPBBIX TPEX MEPUOJIOB, Kalusl, KalblMs U UX COCAMHCHUH B
COOTBETCTBHM C IIOJIOKEHUEM »HJIEMEHTOB B Illepnomnueckoi

CUCTEMC U CTPOCHHUCM HX aTOMOB

1.2

Ctpoenue BemecTBAa: BHUAbI XUMHYECKOW  CBSI3U.  THMBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
TUINA KPUCTAJUIMYECKOW PEmETKM U BUJA XHMHYECKOW CBSI3U.
Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKUX BEILECTB
(MexxnmyHapoaHas W TpUBHAJIbHAs). XHWMHYECKHE CBOWCTBA
BEILECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX

COCIIPIHCHHﬁ, I'CHCTHYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB

1.3

Knaccupukanms  XUMHYECKUX  peakuil MO  pasIUYHBIM
npu3Hakam (10 YKUCIYy U COCTAaBY YYaCTBYIOIIMX B pPEaAKIUHU

BEIIIECTB, MO TerioBoMy 3h(eKTy, Mo H3MEHEHUIO CTEMeHEl




OKHUCJICHUSI XUMHUYECKHX 3JEMEHTOB, IO O0OpaTUMOCTH, IIO
Y4acTUIO KaTalu3aropa). OK30- U JHIOTEPMHUYECKHE PEAKIIUH,
TEPMOXUMHUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON

peakIu

1.4

ITonsarue 06 O6paTI/IMBIX u HCO6p21TI/IMBIX XUMHNYCCKHUX PCAKIUAX.
IIonsTHE O TOMOTEHHBIX M T'CTCPOTICHHBIX PCAKIMAX. [TonsiTue o
XUMHUYCCKOM PABHOBCCHH. CDaKTOpBI, BJIMAIOOINC Ha CKOPOCTH

XUMHYECKOM pC€aKiun U IMOJOKCHNC XUMHUYICCKOI'O paBHOBECHUS

1.5

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE  PEAaKLUHU,  SJIEKTPOHHBIN
OanaHc OKHCJINTENBHO-BOCCTAHOBUTEIIBHON peaKIuH.
CocraBneHue ypaBHEHUH OKHUCIIMTEIBbHO-BOCCTAHOBHUTEIBHBIX

peaKHI/Iﬁ C UCIIOJIB30BAHUECM MCTOJId 3JICKTPOHHOI'O Oaranca

1.6

Teopus dICKTPOJIMTUYECKON JUCCOLMALUU. IJIEKTPOJUTHI WU
HEdIEeKTpoauThl. KaTuoHbl, aHUMOHBL. MexaHU3M JIUCCOLUALINT
BEIIECTB C Pa3IMYHBIMUA BUJAMH XUMHYECKOM CBsi3U. CTEneHb
mucconmari. CWIbHBICE W ClTa0ble AJICKTPOJUTHL. Peakiuu
HOHHOTO OOMEHa. YCIOBHS TPOTEKAaHUS PEAKIUA HOHHOTO
oOMeHa, MOJIHBIE M COKpaIIEHHbIC MOHHBIC YPAaBHCHUS pPEAKIIMM.
CBoiicTBa KUCJIOT, OCHOBAHUI U COJIEW B CBETE MPEICTABICHUIN 00
AJIEKTPOJIMTUYECKON auccoruanvi. KauecTBeHHbIE peakiud Ha

noHsbl. [loHsTHE O THApONIN3E COoJIei

1.7

XVWMHUYECKUN  DKCIIEPUMEHT: O3HAKOMJIGHHE C  MOJEISIMU
KPUCTAUIMYECKUX  PEMIETOK  HEOPTraHWYECKUX  BEMIECTB  —
METaJUIOB U HEMETAIUIOB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB
(xslopuaa HaATpus); UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIMd OT BO3ACHCTBUS PA3IUYHBIX (HaKTOPOB;

HCCICA0OBAHUC QJICKTPOIIPOBOIHOCTHU pacTBOpPOB BCIICCTB,




mpoliecca JUCCOIMAIMKM KHCIIOT, IIEJI0YeH M cojieii (BO3MOYKHO
UCIIOJIb30BaHNWE  BHJCOMATCPHAIIOB);  IPOBEJACHHE  OIIBITOB,
WUTFOCTPHUPYIONIUX TPU3HAKU TPOTCKAHHUS PEaKIMi HOHHOTO
obmeHa (oOpa3oBaHME OcCajJiKa, BBIJICJICHHUE Tras3a, oOpa3oBaHUE
BOJIbI); OIIBITOB, HMJUTFOCTPUPYIONIUX IPHUMEPbl OKHUCIHTEILHO-
BOCCTAHOBUTEIBHBIX PCaKIMii (FOpEHHE, PCaKIMH Pa3JIOKCHUS,
COCITMHCHMS); PACIIO3HABAHWE HEOPraHUYECKUX BEIIECTB C
MOMOIIbI0  KAYeCTBEHHBIX PCAKIMHd HA HWOHBI;, PCIICHUE

OKCIICPUMCHTAJIbHBIX 3a1a4

Hewmetannel u ux COCIMHCHUA

2.1

OOmiass xapakrtepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTeneHu OKucieHus. CTpoeHue u
¢usznueckue CBOMCTBA MPOCTBIX BEHIECTB — TaAJIOT€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3auMMOJEHCTBHE C
MeTallJlaMU, HEMETaJulaMu, ejaodamMu). XiopoBoaopoa. CossaHas
KHCJIOTa, XHMHYECKHE CBOWCTBA, IIOJyYEHHE, IPUMEHEHHUE.
JlelicTBuEe XJOpa M XJOPOBOJIOPOJAa HA OPraHW3M 4YEJOBEKa.

Baxueimme x10puabl 1 UX HAX0XKACHUE B TPUPOJAE

2.2

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmel. Oco6eHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue
U (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnoTponHble MOJU(MHUKAIUU KUCIOPOJIa U Cepbl. XUMHUYECKUE
cBoiictBa cepbl. CepoBoJOpOJ, CTpOEHHE, (QU3NYECKHE U
XxumMuyeckue cBoicTBa. OKCHIBI CEpbl Kak MpPEACTaBUTEIN
KUCIOTHBIX oOkcuaoB. CepHast kuciorta, (uU3MUECKHE U
XUMHUYECKHE CBOICTBA (001ME KaK MPEICTaBUTEINS Kilacca KUCIOT

u cnenuduueckrue). XUMHUUECKUE PEAKIMHU, JIeKaIlue B OCHOBE




IPOMBIIIJIEHHOTO  CHOCO0Aa  TMOJIyY€HUST CEPHOM  KUCIOTHI
[Iprumenenue. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs PEAKLNS HA
cyabgar-uoH. HaxoxxaeHue ceprsl U €€ COeAMHEHUN B IPUPOJIE.
XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUAMU
cepbl (KUCIOTHBIE IO, 3arpsi3HEHHUE BO3JAyXa M BOJOEMOB),

CIIOCOOBI €ro MPEeOTBPAILECHUS

2.3

OO6mass xapakTepuctuka 3jaeMeHTOB VA-rpynmbl. OCOOCHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEMCHW OKHUCIEHUSA. A30T,
pacrpocTpaHeHHe B Tpupoje, (U3HUYECKHE W XUMHUYECKHE
cBorictBa. KpyroBopor azora B mnpupoge. AMMHAK, €ro
(bhU3UYeCcKue U XUMUICCKHAE CBOMCTBA, TIOJYYCHUE U TIPUMCHCHHE.
Conmu ammoHUA, WX (U3HUYECKHE W XHMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakmus Ha WOHBI aMMOHHS.
A30THasi KHCIIOTa, €€ MOoNy4YeHue, (PU3UYECKUEe U XHUMHUYECKUE
cBoWicTBa (OOIME Kak TMPEJACTaBUTENSA Kjacca KHUCIOT H
cneuuduyeckue). Mcnoib3oBaHre HUTPATOB U COJIEH aMMOHUS B
Ka4eCcTBE MHMHEPAIBHBIX yJAOOpeHUN. XMMHUYECKOE 3arps3HCHHE
OKpY’Karolel cpelibl COSTUHEHHSIMU a30Ta (KUCIIOTHBIE O,

3arps3HEHHUE BO3/yXa, MOYBHI U BOJOEMOB)

2.4

docdop, ammorponHsie Moaudukauu Gocdopa, puzMUEcKUe U
xumudeckue cBoiictBa. Okcua ¢dochopa(V) u  dochopnHas
KHCIIOTa, (U3UYECKUE M XUMHUYECKHE CBOMCTBA, IMOJy4YECHUE.

Hcnonb3oBanue (pochaTtoB B KaUeCTBE MUHEPATbHBIX YA0OPEHUI

2.5

O6mas xapaktepucThka 371eMeHTOB [VA-rpymnmbl. Oco6eHHOCTH
CTPOCHHUSI aTOMOB, XAapaKTEPHBIE CTEIEHH OKUCIEHHUS. YTIEpOJ,
AJUTOTPOIHBIE MOJAU(UKAIIMK, PpACIPOCTPAHEHHE B TMPHUPOJIE,

bu3MYecKue M XUMHUYECKHE CBOWCTBA. Amcopomms. KpyroBopot




yriaepoaa B mnpupoae. OKcuUIbl yriiepoja, uX (HU3WYECKue M
XUMUYECKUE CBOMCTBa, [JEWUCTBUE HA JKUBBIE OpPraHU3MBI,
MOJyYeHHEe ¢  TIPUMEHEHHE. OKOJOTHYECKHE  MPOOJIEMBI,
cBs3aHHbIe ¢ OkcuaoM yriepona(IV); rumoresa rio0aabHOIO
MOTEIJICHUS KJIMMaTa; MapHUKOBBIA d(PPEeKT. YToapHas KUCI0Ta U
e€ conm, ux GU3NYECKUEe U XUMHYECKHUE CBOMCTBA, MOJyYCHUE U
npumeHenne. KadecTBeHHass peakmusi Ha KapOOHAT-MOHBI.
Hcnonbs3oBaHue KapOOHATOB B ObITY, MEJIUIINHE,

IIPOMBIIIJIICHHOCTHU U CCIILCKOM XO3S1CTBE

2.6

ITepBoHavanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAaX Kak O
COEMHEHUSX yriepoaa (MeTaH, 3TaH, dTWICH, alleTUIICH, 3TaHO,
[JIMIEPUH, YKCyCHas Kuciora). X cocTtaB W XHUMHYECKOE
ctpoenue. [loHsTHEe 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBoJax — HW HWX POJIM B JKW3HH YEIIOBEKA.
MarepuaabHO€ €IUHCTBO OPraHUYECKUX W HEOPraHUYECKUX

COEIMHEHUN

2.7

Kpemnuii, ero ¢pusznueckue U XUMHUYECKUE CBOMCTBA, MOJTyYCHUE
n nupumeHenue. CoeaumHeHUsT KpeMHUs B mpupone. OOmme
npejactaBieHust 00 okcune kpeMuus(IV) u kpeMHHEBOM KUCIIOTE.
CwnMkatbl, WX  HCHOJIb30BaHHE B  OBITY, MEIUIUHE,
MPOMBIIUICHHOCTH. Ba)XKHEHIMe CTPOUTENbHBIE MaTepUalbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobieMbl
0€30MacHOT0  HCIOJL30BAHMS CTPOUTEIIBHBIX MaTepuajioB B

MOBCEIHEBHOU XKU3HU

2.8

XHUMHUUYECKUH SKCIIEPUMEHT: U3ydeHUE 00pa3L0oB HEOPraHUYECKHUX
BEILIECTB, CBOWCTB COJIIHOW KUCJIOTHI; IPOBEACHUE KAaY€CTBEHHBIX

peaknuii Ha XJOPHWI-MOHBI W HAOMIOICHWE TMPU3HAKOB WX




MIPOTEKAHUS; OMBITHI, OTpaXkaroniue (HU3NUECKUEe U XUMHUYECKUE
CBOMCTBAa TaJOT€HOB W  HUX  COCAMHEHHH  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUIEOMATEPUANIOB); O3HAKOMJICHHE C 0Opa3iiamu
XJIOPUIOB (TaJOTEHUIOB); O3HAKOMIIEHHE ¢ 00pa3liaMH CEPhI U €€
COCIMHEHHUSIMU (BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPUAIIOB);
HaOMoZieHUe TMpolecca OOyTIWBaHMS caxapa IOJ] JCUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI; MU3YYEHHUE XUMUUYECKUX
CBOHCTB  pa30aBICHHOW  CEpPHOW  KHCJOTHI, IPOBEACHUE
KaueCTBEHHOW peakiuu Ha Ccyabdar-uoH u HaOIoAcHHUE
npu3Haka e€ TMPOTEeKaHWs; O3HAKOMIICHHE C (U3NYECKUMU
cBOMcTBaMH a30Ta, (ochopa M UX coeAUHEHUN (BO3MOMKHO
WCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), oOOpa3llaMu a30THBIX U
(bochopHBIX yIOOpEeHHMIA; TTOTyUeHUE, COONpaHre, paclio3HaBaHHUE
U U3YYCHHUE CBOWCTB AaMMHAKa; MPOBEIACHUE KAauE€CTBEHHBIX
peakuuii Ha HOH aMMOHUS U (pochaT-uOH U U3yUEHHUE NMPU3HAKOB
WX MNPOTEKAHUS, B3aUMOJICHCTBHE KOHUCHTPUPOBAHHOW a30THOU
KHUCJIOTHI c MEJIbIO (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB);  M3YYEHHE  MOJENEeH  KPUCTAIMYECKUX
pem€Tok anmasa, Trpadura, dynaepeHa; O03HAKOMIICHHE C
IIpoLIECCOM ancopOuuu PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM  YyIVIEM W yCTPOWCTBOM  IPOTUBOTasa;
MnoJiydeHue, coOupaHue, pacrno3HaBaHHE U H3YUYEHUE CBOWCTB
VIJIEKUCIIOrO ra3a; MpOBEJACHUE KauyeCTBEHHBIX pEaKIHUil Ha
KapOOHAaT- MW CWIMKAT-UOHBI M HW3yYCHUE TMPU3HAKOB UX
MPOTEKAHUS; O3HAKOMJIEHME C MNPOAYKUMEH  CHUIIMKATHOMN
MIPOMBIIICHHOCTH; PEIICHUE AKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeME

«BaxkHeme HeMeTallbl U UX COCOIMHCHUA»




MerTauibl 4 UX COCIUMHCHUA

3.1

OO6mas xapaKTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJJIOB Ha
OCHOBAHMM WX TONOXeHuss B llepuomnueckor  cucreme
xumuueckux 3eMeHToB .M. MeHneneeBa U CTpOCHUSI aTOMOB.
Ctpoenue MetaiuioB. MeTamumyeckas CBs3b M MeETalIMyecKas
KpUCTaJIInyecKas peueTka. DIIEKTPOXUMHUYECKHAN pAan

HaHpH}KGHI/II\;I MCTAJIJIOB

3.2

dusuyeckue W XUMHYECKHE CBOMCTBAa MeTtammwioB. OOmue
CHOCOOBI MOJTy4YeHUs MeTaIoB. [IoHATHE 0 KOPPO3HH METAILIOB,
OCHOBHBIE CMOCOOBI 3alIUTHl UX OT Koppo3uu. CrjaBbl (CTaib,
Yyr'yH, JIOPAJIOMUHUNA, OpoH3a) U UX NpPUMEHEHUE B OBITY U

IMPOMBIIIJIICHHOCTH

3.3

[llemounble MeTauibl: TOJOXKEHUE B llepumognueckol cucreme
xuMmudeckux sneMeHToB .M. MenaeneeBa; cTpoeHUE UX aTOMOB;
HaxXOXAeHue B mpupoje. OU3NYECKHe U XMMHUYECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCUJIBI U TUJIPOKCUIBI HATPUS U

KaJIus:. HpI/IMeHCHI/IC MICJI0OYHBIX MCTAIJIIOB M UX COCIII/IHCHI/Iﬁ
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[[lenouyno3eMebHbIe METaJIJIbl MAarHUM M KaJbI[UM: MOJ0XKECHUE B
[lepuomnueckort  cucreMe  XuUMUYeCKMX  3iemeHtoB  JI.U.
MenpeneeBa; CTPOCHHME HX aTOMOB; HAXOXJICHHE B MPUPOJE.
®duznyeckue M XUMHUYECKHE CBOMCTBA MarHusi M KallbILusl.
Baxxneiiimme coeauHeHus Kaiabldsg (OKCHJA, THAPOKCHI, COJIH).

XKécTtrocTh BOBI M cIOCOOBI €€ yCTpaHEHUs

3.5

AsoMuHUM: TIosiokeHue B Ileproanyeckoil cucTeMe XUMUYECKUX
anemeHToB JI.MI. MeHnaeneeBa; CTpOCHME aroma; HaxXO0XICHUE B
npupojsie. DPU3NUECKHE W XUMHYECKHE CBOWCTBA AJIFOMHHUAL

AmM@oTepHbIe CBOMCTBA OKCHUA U THIPOKCH]IA ATTFOMUHUS




3.6

XKenezo: monoxxkenne B llepuomuyeckoit cucremMe XUMUYECKUX
anemeHToB /.M. MenaeneeBa; CTpoeHHME aTOMa; HAXOXICHHUE B
npupoje. Puznyeckne U XUMHUIECKUE CBOMCTBA kKese3a. OKCUpbl,
ruapokcunpel u comu oxenesa(ll) m xemesa(Ill), mx cocras,

CBOKCTBA U MOJIyYEHUE

3.7

XVWMUYECKUH  DIKCIEPUMEHT: O3HAaKOMJICHHE ¢ oOpasuamu
METaJUIOB M CIUIABOB, MX (PU3MUECKUMHU CBOWCTBAMH; U3YUCHUE
pEe3yNbTaTOB KOPPO3UU METAUIOB (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEW B3aUMOJECUCTBUS OKCHIA
KaJIbllUsl W HaTpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HCCJIEAOBAHUE CBOMCTB KECTKOU BOJBI,
mpoiiecca  TOpeHUsl  JKelne3a B Kuciaopoae  (BO3MOXKHO
WCIIOJB30BaHUE BHJACOMATEPHUAIOB); MPU3HAKOB MPOTEKAHMS
Ka4ueCTBEHHBIX PEaKIMil HAa MOHBI (MarHus, Kajablys, aJIFOMUAHUS,
nunka, skenesa(ll) u xenesa(Ill), memu(Il); waGmogeHue wu
ONMCAHUE TPOILIECCOB OKpAIMBAHUS IJIAMEHM HOHAMH HATpHS,
KaJIisg ¥ KaJblusg (BO3MOXKHO UCIIOJIb30BaHUE BUCOMATEPUATIOB);
ucciae0BaHne aM(POTEpHBIX CBOMCTB THAPOKCHIIA ATIOMUHUS U
TUIPOKCUAA IWHKA;, PEIICHHUE SKCIEPUMEHTAIbHBIX 33aJa4 10

TeMe «BakHelIe MeTalibl U UX COCIHMHCHIA»

XuUMUS U OKpYXKaroIas cpeaa

4.1

Hosble maTepuansl u TexHosorumu. BemecrtBa m Marepuaisl B
IIOBCEIHEBHOM JKU3HU 4YeJIOBEKa. XUMUA U 310pOBbe. be3omacHoe
MCIIOJTb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas

IIOMOMIb IIPU XUMHUYCCKHUX OKOIr'aX U OTPABICHUAX

4.2

OCHOBBI PKOJIOTUYECKON TPAMOTHOCTH. XUMUYECKOE 3arpsI3HEHNE

okpyxarmeid cpenpl IIJIK. Ponp Xxumum B pelieHUH




AKOJIOTMYECKUX npoOJem. [Ipuponnbie HMCTOYHUKHU
YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX

Hepepa6OTKI/I, HX pPOJIb B 6bITy " ITPOMBIINIJICHHOCTH

4.3

XUMUYECKUN SKCIEPUMEHT: H3yYeHHE OOpas3loB MaTepUaIoB

(cTexJ10, CrIaBbl METAJIJIOB, MMOJIMMEPHBIE MAaTEPHAIIbI)




INPOBEPAEMBIE HA OI'9 11O XUMHWHU TPEBOBAHUSA K

PE3YJbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHMA

Ko

- olllse e IIpoBepsieMble TpeOOBaHMSI K NpPeAMETHBIM pe3yJbTaTaM
MI:,FO P 0a30BOro ypoBHsSI OCBOEHHsI OCHOBHOIi 00pa3oBaTeJIbHOI
TpeGoBan MPOrpaMMbl OCHOBHOIO 001ero o0Opa3oBaHUsl HA OCHOBeE

or
st OC
1 I[Ipencrasienue:

1.1

O  T1O3HaBa€MOCTH  SIBJIGHUWA  MPUPOJbI,  I[OHUMAaHHUE
OOBEKTUBHON 3HAYUMMOCTH OCHOB XHMHUYECKOM HayKu Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa 001IIei
KyJIbTYpbl W TPAKTUYECKOW JECATEIBHOCTH YEJIOBEKA B
YCIOBUSIX COBPEMEHHOTO O0OIeCTBa; MOHMMAaHUE MecTa

XUMHUHU CpEanU APYIUX €CTCCTBCHHBIX HAYK

1.2

0 Hay4YHBIX METOdax IIO3HaHMUI, B TOM qucic
OKCIICPUMCHTAJIbHBIX u TCOPCTUICCKUX MCTOJax
HCCIICAOBAHNA BCHICCTB M H3YUCHHUSA XHMHUYCCKHX peaKHHﬁ;
YMCHHC HCIIOJIB30BATh MOJACIN JIA OOBSICHCHUSA CTPOCHUA

aTOMOB N MOJICKYJI

1.3

o cdepax mpodecCUOHATILHONW NIEITEIbHOCTH, CBA3AHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha
TOCTIDKCHHMSIX ~ XMUMHYECKOW  HAayKH, 4YTO  TIO3BOJIHT
oOyyJaronumMmcsi paccMaTpuBaTh XHMHIO Kak cdepy cBoei
Oynymieit npodeccuoHaIbHON JESATEIBHOCTH M CHENAaTh
OCO3HAHHBIM BHIOOP XMMHUH KaK MPOPUIHLHOTO MpeaMeTa IpH

TIepexo/ie Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHus




Bnanenue cucremMoM XUMHYECKMX 3HAHMM W YMEHHE
MPUMEHATh  CUCTEMY XHMHWYECKUX 3HAHUW, KOTOpas

BKJIFOYAacCT:

2.1

BOKHEUIIINE XUMUYECKHE TOHITHS: XUMUYECKUNU DJIEMEHT,
aToOM, MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIIOKHOE BEIIECTBO,
OJIHOPOJIHASI U HEOJTHOPOIHASI CMECh, OTHOCUTEIIbHbIC aTOMHAs
U MOJIEKYJISIpHasE Macchl, KOJHMYECTBO BEUIECTBA, MOIJIb,
MOJIIpHAasT Macca, MOJSIPHBIA OOBEM, OKCHJl, KHCIIOTA,
OCHOBaHHUE, COJIb (CpefHsisl), XUMHUUYECKas PEeaKIHs, peaKiuu
COCIMHEHMS, PEAKIUU PaA3JIOKEHUS, PEAKIUU 3aMELICHUS,
peaknuu oOMeHa, TeIIoBolH d(QexT peaknuu, 3K30- U
SHAOTEPMUYECKHE pEaKIMU, pacTBOp, MaccoBas AOJs
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHUM, MaccoBasi IOl U
MPOILICHTHAs] KOHIIGHTpallUs BEUIECTBA B PacCTBOPE, SIAPO
aToMa, dJIEKTPOHHBIN CJION aToma, aTOMHAasi OpOUTAallb, PaarycC
aToma, BaJICHTHOCTb, CTEIICHb OKHUCJICHHS, XUMHUECKasi CBSI3b,
ANEKTPOOTPULATENIBHOCTh,  MOJISIPHAsE W HENOJIsIpHAas
KOBAJICHTHAsA CBSI3b, MOHHASl CBS3b, METAJUIMYECKAs CBS3b,
KpUCTaJUTMUecKast pemeéTka (aromHas, HMOHHAA,
METaJNTMYecKasi, MOJIKYJISIpHAsi), WOH, KAaTUOH, aHUOH,
AIEKTPOJIUT 151 HEAJIEKTPOJIUT, ANEKTPOJIUTUYECKAS
JUCCOLIMALMS, PEAaKIMH HOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINN, OKUCIUTEND U BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAaHOBJICHUE, OJJEKTPOJIA3, XUMHUYECKOE
paBHOBecHE, OOpaTHUMble U HEOOPATUMBIE PEAKIUU, CKOPOCTh
XUMUYECKOM  peakumu, Kataimzatop, I[IJIK, koppo3us

METaJJIOB, CIIJIABBI




2.2

OCHOBOIIOJIAralolIe€ 3aKOHbl XUMHM: 3aKOH COXpPaHCHUS
Maccel, nepuoandeckuit 3akoH J[.M. MenpaeneeBa, 3aKoH

ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraszo

2.3

TEOPUU XHMHUHU: aTOMHO-MOJIEKYJISIDHAs TEOpPHUs, TEOPHUs

3HCKTPOHI/ITI/I‘IGCKOI>’I Jucconuanmnmn

BJIEII[CHI/IC OCHOBaMH XUMHYECKOM I'paMOTHOCTH,

BKJTFOYAIOIIEN:

3.1

yMEHHUE MPaBUIBLHO HCIIOJIb30BAaTh HM3YyYEHHBIE BEIECTBA U
MaTepHualibl (B TOM YKCIIE MUHEPAIbHbBIC YI00PEHMSI, METAILIIbI
U CIUIaBbl, MPOAYKTHI MEepepabOTKU MPUPOIHBIX UCTOUYHUKOB
yTIeBOA0pOAOB (YTJis, TMPUPOTHOTO Tas3a, HepTH) B OBITY,
CEIbCKOM XO3SIIICTBE, Ha TMPOU3BOACTBE M IMOHWMAHHUE
3HAUEHUS JKUPOB, OEIKOB, VYIJIEBOJOB JUIsI OpraHu3Ma
YeJIOBEKa; YMEHHE IPOTHO3MPOBATH BIIMSHUE BEIIECTB H

XUMHNYCCKHUX IIponeccCoB Ha OpraHu3m YCJIOBCKA )51

OKPY’KaIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUC HHTCTPHPOBATL XMMHWYCCKHC 3HAHHA CO 3HAHUAMMU

JIPYTUX YICOHBIX MPEIMETOB

3.3

HaJu4yue oOmbiTa pPabOThl C Pa3IUYHBIMU HCTOYHUKAMU
uHopMaIUU MO XUMUU (HAy4YHass W HAYYHO-TIOMYJIsIpHas

JUTEPATYpa, CIOBAPH, CIIPABOYHUKU, HHTEPHET-PECYPCHI)

34

YMCHHUC O0OBEKTHUBHO OLCHUBATH I/IH(l)OpMaI_II/IIO O BCIICCTBAX,
X TPCBPAICHUAX W IMPAKTHICCKOM IIPUMCHCHHNH U YMCHHUC
HCHOJIb30BaTh €€ ISt PCHIICHUA y‘-IC6HO-H03HaBaTCJIBHI)IX

3a7a4

BJIEII[CHI/IC OCHOBaMH MOHSITHUHHOTO alrirapara )51




CUMBOJIMYECKOTO SI3bIKa XUMHUHU JJIi COCTaBJIeHHs] (popmyl
HEOPraHUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIIUIA;
ocHoBamMu  xumuyeckod  Homenkinatypel (IUPAC wu

TPUBUAJTILHOM)

YMeHue OOBACHATH CBA3b IOJIOKEHHS] JJIEMEHTa B
[leproguyeckor CHUCTEME C YUCIOBBIMU XapaKTEPUCTUKAMU

CTPpOCHHUA ATOMOB XHMHUYCCKHUX 3JICMCHTOB (COCTaB H 3apsiana

: aapa, oOImee 4YHCIo  JJEKTPOHOB),  pacHpeesieHUEM
AIIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX
TPEX MEPUOJIOB, KAJUS U KAJIbIIHS
[IpencraBieHre O MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB (pamuyc aToma,
¢ AIIEKTPOOTPUIIATENLHOCTH), MTPOCTHIX U CJIOKHBIX BEIIECTB OT
MOJIOKEHUS 3JIeMeHTOB B [leproauueckoil cucreme (B MalibIX
nepuoaax U riaBHbIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHUS
aToma
7 Ymenne kinaccuuinupoBarth:
7.1 XAMHUYECKUE IJIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINU
8 YMeHue onpenensrs:
o1 BAJICHTHOCTh M CTENEHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB,
. 3aps] MOHA
- BU/JI XUMHYECKOM CBSI3U U THI KPUCTATUIMYECKONU CTPYKTYPHI B
. COEIUHEHHUSIX
8.3 XapakTep Cpelbl B BOJHBIX pPacTBOpax BeEIIECTB (KHUCIOT,




OCHOBaHMIA)

8.4 OKMCJIUTEIb U BOCCTAHOBUTEIIb

9 YMeHue xapaxkTepu3oBaTh (U3MYECKHE UM XHUMHUYECKHE
CBOICTBA:
MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO/, Tpadut, aamas,

9.1 KpeMHuH, azot, pocdop, cepa, XJIop, HATPU, KaJIuii, MarHui,
KaJIBITUH, aTFOMUHUH, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YMCIIE UX BOJHBIX PacTBOPOB
(Boga, aMMHaK, XJIOPOBOAOPOJ, CEPOBOJOPOMA, OKCHUILI M
rugapokcuasl MetaioB [-ITA rpynm, amomunus, meau (1),

9.2 nuuka, xenesa (II u III), okcumer yrmepoma (II u IV),
kpemuust (IV), azora u dochopa (III u V), ceper (IV u VI),
CEepHHCTasi, CepHas, a30TUCTas, a3oTHas, QocdopHasd,
yToJbHasi, KPEMHHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3UPOBAaTh M XapaKTepHU30BaThb CBOMCTBA BEUIECTB B
3aBUCHUMOCTH OT HX COCTaBa M CTPOCHUS, IPUMECHECHHUE

9.3 BEIIECTB B 3aBUCHUMOCTH OT HUX CBOMCTB, BO3MOHOCTh
MPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHHI B  Pa3IUYHBIX
YCIOBUSAX

0 YMeHue CcOCTaBIsATh MOJICKYJISIPHBIE M HWOHHBIE YPaBHEHUS
peaKkuui, B TOM YHUCJIE:

10.1 peaxiuiit HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN

103 WUTIOCTPUPYIOIIUX ~ XMUMHUYECKHE  CBOMCTBA  M3YYEHHBIX

. KJIACCOB (TPYIIN) HEOPTaHUYECKUX BEIECTB
10.4 MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXITY HUMHU




11

YMeHue BBIYUCISTH (IPOBOJAUTH PACUEThI):

11.1

OTHOCHUTCIIbBHYIO  MOJICKYJLIPHYIO W MOJIIPHYIO  MACChI
BCIUICCTB, MACCOBYIO JOJKO XHUMHYCCKOIO JJICMCHTA B

COCOIMHCHUH

11.2

MaCCOBYIO JIOJTIO BEIIECTBA B PAacTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €0 MACCY, 00BEM Ta30B

11.4

0 ypaBHCHUAM  XHUMHUUYCCKUX peaKuHﬁ H HaxXOoJUuTb
KOJIMYCCTBO BCIICCTBA, 00BEM U MacCy pCarcHToOB MHJIH

IIPOYKTOB PEAKLINH

12

Bnanenue (3HaHuE OCHOB):

12.1

OCHOBHBIMM METOJIaMH Hay4YHOro IMO3HaHUs (HaOyo/eHue,
U3MEpPEHHE, SKCIEPUMEHT, MOJECIUPOBAHUE) MPU H3YUYECHHH
BELIECTB U XUMHUYECKHUX SIBICHUN; YMEHUE c()POpPMYIUPOBAThH

poOJIeMy U MPEJIOKUTh MYTH €€ PEIICHHS

12.2

Oe3omacHoOM pa6OTBI C XUMHNYCCKHMH BCIICCTBAMU,

XUMHUUYECKOH MOCY/1I0M 1 1a00paTOpHBIM 000PYI0BaHUEM

12.3

npaBuiIamMu  0€30MacHOTO  OOpallleHuss C  BELIECTBAMHU,
UCIIOJIb3yEeMBIMH B TIOBCEHEBHOW JKWU3HH, TPABHIAMH
MOBEJICHUSI B IENIAX COEPEeKEHUs 3/I0POBbsI M OKpYKaloIeh
NPUPOJHOM  Cpeabl; MOHMMaHWEe Bpeaa  (OMacHOCTH)
BO3JICHCTBUSI Ha JKUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIECTB,
CrOCOOOB YMEHBIIICHUS M TMPEAOTBPAIEHUS HX BPEIHOTO

BO3ICHCTBUS

13

Hanuuwue IMPAKTHYCCKUX HaBBIKOB IIAHUPOBAHUA u

OCYHICCTBIICHHUA CIICAYIOIIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3Yy4YCHUC MW OIIMCAaHUC CI)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB,




O3HAKOMJICHUC C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHYCCKUMHU ABJIICHUSIMU,
OIIBITHI, HILUTIOCTPUPYIOIIHC IIPU3HAKH IMPOTCKAHUA

XUMHNYCCKHUX peaKI_[I/Iﬁ

13.2

M3y4deHne croco0O0B pa3/ieNieH s cMecei

13.3

IIOJly4YEHUE KHUCIOpPOJa U M3YyYEHHUE €TI0 CBOMCTB; IOJIyYEHUE
BOJIOPO/Ia U U3YYEHHUE €T0 CBOMCTB; MOJyYEHHUE YIIIEKHCIIOIO
raza ¥ H3yYECHHE €ro CBOMCTB; IMOJy4YEHHE aMMHaKa H

HN3y4CHHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN

paCTBOpéHHOFO BCIICCTBA

13.5

OPUMEHEHUE MHAMKATOpPOB (JIaKMyca, METUJIOpaHXa U
denondTanenna) AN ONpEeAENCHUS XapakTepa Cpelnbl B

PacCTBOpax KUCJIOT U HIGJIO‘ICﬁ

13.6

MCCJICIOBAaHUE U OMHMCAHWE CBOWCTB HEOPTraHUYECKUX BEIECTB
pPa3IMYHBIX KJIACCOB; H3YYEHHE B3aUMOJICUCTBUSA KHUCIIOT C
METa/llaMH,  OKCHUJaMH  METaJJIOB,  pPacCTBOPUMBIMHU U
HEPACTBOPUMBIMH  OCHOBaHUSIMH,  COJSIMH;  IOJy4YEHUE
HEpPACTBOPUMBIX OCHOBAHUM; BBITECHEHUE OJIHOIO MeETallia
IpYyrUM M3 pPacTBOpa COJIM; HCCIEAOBAaHUE aM(POTEPHBIX

CBOMCTB T'MAPOKCUIOB AJIIOMHUHHA U TMHKA

13.7

pElICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE
KJIaCCHI HEOPTraHUYECKUX COCJIMHCHUI»;
«DNEKTPOIUTHYECKAS JIUCCOLMALIMS; «Baxueime
HEeMETaIbl U UX COCIMHEHU»; «BaxkHene MeTaniabl U X

COETUHEHUS

13.8

XUMHYCCKHUC OKCIICPUMCHTBI, HWIIIOCTPUPYIOIIHUC IIPU3HAKHU




MPOTEKAaHWS peakIuii HMOHHOro OOMEHa; KaueCTBEHHBIS
peaknuy Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
XJIOpUI-, OpOMHI-, HOJUMI-, Cyabdar-, pocdar-, kapOOHAT-,
CUJIMKAT-aHUOHBI, THAPOKCHA-HOHBI, KaTHOHBI aMMOHHMS,
MarHus, KaJbIlvs, aJlOMUHHS, kene3a (2+) u xkemeza (3+),

Menu (2+), IIMHKa

14 YMenue:

MIPEICTABIIATh PE3yIbTaThl IKCIIEPUMEHTA B (popMe BHIBOJIOB,
14.1 JOKa3aTelbCcTB, TpadukoB ©  TAONHWII W  BBIABISTH

AMITUPUYECKUE 3aKOHOMEPHOCTH

YCTaHABIMBATh CBS3W MEXAY pPEATbHO HAOIIOIaeMbIMH
142 XUMUYECKUMU SIBIICHUSIMU U TIPOLIECCAMU, MIPOUCXOASIIUMU B

Makpo- ¥ MHUKPOMHpE, OOBSICHATh MPHUUYMHBI MHOTOOOpPa3Ms

BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10
XUMHUHAN

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [IepBoHauYanbHBIE XUMUYECKNE TIOHSATHS

1.1 YucTteie BeniecTBa U cMecu. CiocoObl pa3eieHus: cMeceit

ATOMBI W MOJICKYJIBI. XuMuueckue »dJieMeHTBl. CHMBOJIBI
1.2
XUMHNYCCKHUX 3JICMCHTOB. HpOCTI)IG H CJIOXKXHBIC BCIIICCTBA.

Xumudeckas ¢opMyna. BaleHTHOCTP aTOMOB XHMHYECKHUX
1.3
31eMeHTOB. CTENEeHb OKUCIEHUS

3aKOH MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aTOMHAas
1.4 Macca. OTHOocuTEeNbHAs MOJIEKYJsIpHas macca. MaccoBas n0Js

XHUMHNYCCKOI'O 3JICMCHTAa B COCANHCHHNU

KomnuectBo BemectBa. Moisb. Moisipras mMacca. MossipHbIi
1.5 00bEM Tra3oB. B3aumocBs3p KONIMUECTBA, Macchl M 4YMCIa

CTPYKTYPHBIX €IMHHI] BEIIECTBA

Du3NYECKNE U XUMHUYECKUE SIBJICHUS. XUMHUUYECKas PEakius U €€
1.6 MPU3HAKU. 3aKOH COXPAHEHMS MAacChl BEIIECTB. XHWMHUYECKHUE

ypaBHEHUS

[Tepronnueckuit 3akoH u lleproanueckas cucreMa XMMHYECKHUX

anemeHToB [[.. MenneneeBa. CTpoeHne aTOMOB

[lepuonnuecknii 3akoH. Ilepuonnyeckas cucremMa XMMHYECKUX
anemeHToB .. Menneneesa. [leprnoasl u rpynmnsl. @Pu3ndecKuii
2.1
CMBICJI TIOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOAA M TPYIIIBI

DJICMCHTA

2.2 Crpoenune aromoB. CoctaB aTomMHbIX sjgep. HM3oTomsbl




OnekTpoHbl. CTpoeHHUE AIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xummumueckux d3nemMeHToB Ilepuommnueckon cucremsr JI.H.

Meunpneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJOB, Kalusl, Kajblus (paadyca aToOMOB,
AIEKTPOOTPULIATETBHOCTH, METAJUIMYECKUX U HEMETAILNTMYECKHUX
CBOMCTB) M WX COCIUWHEHUNA B COOTBETCTBUM C IIOJOKEHUEM

2JICMCHTOB B H@pHOI{H‘-I@CKOﬁ CUCTEMC U CTPOCHHUECM HX AaTOMOB

CrtpoeHue BemiecTna

3.1

Xumuueckasi cBs3b. KoBajeHTHas (MOJISIpHAsE W HEMOJspHAas)
CBSI3b.  ODJEKTPOOTPUIATEILHOCTh XUMHUYECKUX  AJIEMEHTOB.

HMonnas cBsa3b. MeTtanandeckas CBSI3b

3.2

Tunel  KpUCTAJUIMYECKUX  pemETOK  (aToOMHas,  HMOHHAas,
METaJJIMYECKasi), 3aBUCUMOCTb CBONCTB BEIlECTBA OT THUIA

KPUCTANINYECKON PEIIETKU U BUJ1a XUMHUYECKOMN CBA3U

Baxneime IIpCACTaBUTCIIN HCOPraHN4YCCKHUX BCIICCTB.

HemeTannsl u ux COCIHMHCHU. MerTanisl 1 ux COCOIMHCHUA

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX COCTUHCHUIA:
OKCH/JIOB (comeobpasyromue: OCHOBHEIE, KHCJIOTHBIC,
am(pOTepHBIE) W HecojeoOpasyronme; OCHOBaHWUU (MENOYN U
HEPAaCTBOPUMBIE OCHOBAHUS); KUCIOT (KHUCIOPOJICOIEpIKAITUE |
OECKHCIIOPOIHbIC, OJHOOCHOBHBIE W MHOTOOCHOBHBIC); COJICH

(CpelHUX Y KUCJIBIX)

4.2

duznyeckue M XUMHUYECKHE CBOMCTBA IIPpOCTBIX BCIICCTB-
HCMCTAJUIOB: BOJOpOJda, XJOpd, KHCIOpOJda, CCpbl, a30Ta,

docdopa, yriaeposa, KpeMHUS




4.3

duznyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BCIICCTB-
MCTAJJIOB: JINTUS, HATPUS, KAJIUA, MarHud U KaJbl WA, aJIOMHUHUS,

KCJIC3Aa. QHGKTpOXI/IMI/I‘-ICCKI/Iﬁ paxa HaHpH)KCHI/Iﬁ MCTaJIJIOB

4.4

OU3NYECKNE U XMMHYECKHE CBOMCTBA BOJIOPOJHBIX COCAUHECHUN

HEMETaJIOB: XJIOPOBOJOPO/Ia, CEPOBOIOPOJIA, AMMHUAKA

4.5

du3ndeckre W XUMHUYECKHE CBONCTBA OKCHIOB HEMETAILIOB:
cepsl (IV, VI), azota(Il, 1V, V), docdopa(lll, V), yrmepoma(ll,

IV), kpemuusa(1V). [lonydyeHne okcumI0B HEMETAIIOB

4.6

XUMUYECKHAE CBOMCTBA OKCUIOB: MeTauioB [A—IITA rpymm, nuHka,

meu(Il) u sxenesa(ll, I1I). IToydenne okcuaoB METaLIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBAaHUHN U aM()OTEPHBIX THIPOKCHIOB
(Ha mpuMepe THUIPOKCUAOB ANOMHUHMS, JKele3a, LHHKA).

HonyquHe OCHOBaHUM U aM(l)OTepHI)IX IT'HAPOKCHUI0B

4.8

OOmue XMMHYECKHME CBOWCTBA KHUCIOT: XJIOPOBOJOPOIHOM,
CEepPOBOJIOPOTHOM, CEPHHUCTOM, CEpHOM, a30THOU, (PochopHOM,
KpEMHUEBOW, yroiibHOM. (OcoOble XUMHUYECKHE CBOMCTBa
KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM Kucior. [lomydenue

KHCJIOT

4.9

OOmue XuMUYEeCKHe CBOMCTBa cpenHux cojed. I[lomyueHue

coJien

4.10

HonyquHe, CO6I/IpaHI/IC, PacCIliO3HaBaHUC BOAOpOHda4, KHUCIOpOoaa,

aMMMaKa, yIJIEKHCIIOro ra3a B JJabopaTopuu

4.11

[lomyyenne amMmaka, CEpPHOM W  a30THOM KHUCIOT B

IIPOMBIINIJICHHOCTH. O6HII/I€ CITOCOOBI IMOJIYy4YCHUA MCTAJLJIOB

4.12

I'eneTnueckas CBiA3b MCIKOY KJIaCCaMH HCOPIraHN4YCCKUX

COEIMHEHUN




XHUMHYECKHE pPCaKkunu

5.1

Knaccupukanuss  XUMHUECKMX  peakuuili 1O  pa3Iu4HbIM
IIPU3HAKaM: [0 YHCIYy M COCTaBy YYACTBYIOIIUX B PEAKLINH
BELIECTB, MO TEIJIOBOMY 3((eKTy, MO0 H3MEHEHHIO CTENeHEH

OKHUCJICHHUA XUMHNYCCKUX 3JICMCHTOB

5.2

TeroBolt 3(h(PEeKT XUMUYECKON peaKkIuu, TEPMOXUMUUYECKUE
ypaBHEHUS. DK30- u SHJOTEPMUYECCKUE peakIuu.

TGpMOXI/IMI/I‘-IGCKI/IC YPaBHCHUA

53

OKUCIUTEILHOBOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENH U
BoccTaHOBUTENMU. [Ipomecchl OKUCIEHUS W BOCCTAaHOBJIEHUS.
DIIEKTPOHHBIN OamaHc OKHUCJIUTEIIbHOBOCCTAHOBUTEIILHOM

peakIu

54

Teopus >HEKTPOIUTHYECKON auccormanvi. KaTrnoHbl, aHUOHBI.
DONEKTpONUTBl U HEINMEeKTpodauThl. CuiibHBIE U cladbie

ANEKTPOUTHL. CTENEeHb TUCCOLUAITIT

5.5

PGaKI_[I/II/I MOHHOTO OOMEHa. YCIoBHA IIPOTCKAHUA peaKI_[I/Iﬁ
HOHHOI'O 06MCHa, IIOJIHBIC U COKpaHIéHHBIG HOHHBIC YPAaBHCHUMA

peakuuii

XuMus 1 OKpy>Karolas cpena

6.1

BemecrBa m Marepuanbl B ITOBCEIHEBHOM KW3HU YEIIOBEKA.
be3omacHoe MCIONIB30BaHUE BENIECTB U XMMHUYECKHX PEAKIUN B
naboparopuu u ObITy. [lepBasi moMOIIs MPU XUMUYECKUX OKOTrax

H OTPABJICHUAX

6.2

XHWMHUYECKOE 3arpsi3HEHHE OKpY’KalIllel cpenbl (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHUE MOYBBI, BO3/TyXa U BOJIOEMOB), CLIOCOOBI €ro

npenorspamieHuss  [IpenenpHas pomyctumass  KOHLEHTpaLUs




BemectB (IIJAK). Pomp XxuMum B pemieHUH HSKOJOTHYSCKHUX
npobsieM. YcuieHHe TapHUKOBOTO d(dekra, paspylieHue

O30HOBOTI'O CJIOA

[Ipumenenue cepwl, azora, ¢ocdopa, yriepoaa, KpeMHHUS U HUX
COCTMHCHHUH B OBITY, MEIUITMHE, TTPOMBIITUICHHOCTH U CEITbCKOM

xo3siictBe. [IprMeHeHHe MeTalioB U CIUIABOB (CTajb, YYTYH,

= JTIOpATIOMUHUNA, OpoH3a) B OBITY W MPOMBIIUICHHOCTH UX
coequHeHnid. [loHsTHE O KOpPpPO3MM METAUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH
[TpupoHbIE ICTOYHUKH YTICBOAOPOIOB (YTOJIb, IPUPOIHBINA Ta3,

6.4 He(Thb), MPOAYKTHI UX NepepadOTKU (OCH3UH), UX POJIb B OBITY U
ITPOMBITINICHHOCTH
[lepBoHauanbHbIE TOHATHSI 00 OPraHUMYECKUX BEIIECTBAX KaK O
COCAMHEHHSX yriepoAa (METaH, dTaH, STHICH, alleTHJICH, STaHOJI,

6.5 TJIMIEPUH, YKCYcHas kuciaota). [ToHsTie 0 OMOIOTHYeCcKr BaXKHbBIX
BEIIECTBAX: JKUpaxX, OENKaX, yrieBoJAax — M HMX POJU B JKU3HU
YeoBeKa

7 Pacuérsr:

7.1 1o popMyiTaMm XUMHIECKUX COCTMHCHUI

7.2 Macchl (MaccoBO) 10JM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUAM




YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
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