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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHs COCTAaBJICHA Ha OCHOBE TPEOOBAHUI K
pe3ynbTaTaM ~OCBOCHHMS OCHOBHOH  00pa3oBaTelbHONW MpPOrpaMMbl  OCHOBHOTO  00miero  o0Opa3oBaHMUA,
npexacrasiaeHHbpx B @PT'OC OO0, a takxke Ha ocHOBe (enepanbHOi padodeil mporpaMMbl BOCITUTAHHS U C yYETOM
KOHLENIUKN MpenoAaBaHus y4deOHOro mnpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Denepanu.

[Iporpamma mo XxuMuu fa€T MpecTaBiIeHNE O LeJsiX, o0Ieil crpaTerun 00y4eHus], BOCIIUTAHUS U Pa3BUTHUS
o0ydJalomuxcsi CpelcTBaMM  y4eOHOro TpenMeTa, yCTaHaBIMBaeT 00s3aTelbHOE MpPEJIMETHOE COAEpKaHue,
IpeayCcMaTpUBAET PacHpefeleHue €ro Mo KiaccaM U CTPYKTYPHPOBAaHHE IO pasfelaM M TeMaM IpOrpaMMsbl IO
XUMHH, ONpenenseT KOIMYECTBEHHBIE M KA4YEeCTBEHHBIE XAPAKTEPUCTUKH COAEPIKAHMSA, PEKOMEHIYEMYIO
MIOCJIE/IOBATENILHOCTh M3Y4YEHHSI XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU Y4eOHOTO
Iporecca, BO3PACTHBIX OCOOEHHOCTEW OOYYaroIIMXCs, ONpENEsieT BO3MOXHOCTH IpEAMETa Ui pealn3alluy
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHON HpOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakKe TpeOOBaHMI K pe3yibraTaM OOy4YeHUs XMMHH Ha YpOBHE Iielel U3y4eHUs INpeaMeTra H
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIBHON ESATEIBHOCTH 00YYaIOIIErocs 110 OCBOCHUIO Y4eOHOTO CO/IEPKAHUSL.

3HaHWE XUMHUH CIyKUT OCHOBOI 111 JOPMHUPOBAHHS MUPOBO33PEHHS 00YJaIOIIET0cs], €T MPEICTABICHUH O
MaTepualbHOM €JMHCTBE MHpa, BaXHYIO pOJIb UrpaloT (QOpMUpyeMble XUMHEH MpPEACTaBICHUS O
B3aUMOIIPEBPALICHUAX JHEPTHMU M 00 3BOJIOIMU BELIECTB B NPHPOAE, O IYTAX PELICHUS TIOOATbHBIX MPOOieM
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIEeTUUECKOHN, MHUIIEBOM M IKOJIOTUUECKOH OE30IacHOCTH,
poOJIeM 3paBOOXPAaHEHHS.

N3yuenne xumuu:

CIIOCOOCTBYET peasM3alnuy BO3MOXKHOCTEH UL CaMOpa3BHTHS M (POPMHUPOBAHMS KyJIbTYPHl JHIHOCTH, €&
o01mei 1 PyHKIMOHATLHOW T'PaMOTHOCTH;

BHOCHT BKJIaJ B (hOpMHpOBaHHME MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH OOY4YaroIIUXCs, HABBIKOB HX
CaMOCTOATENbHOM yueOHOH IesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK
B TIOBCEHEBHOH XH3HH, TaK U B MPOPECCHOHATBHON JIESTEIbHOCTH;

3HAKOMHT CO CHENM(HUKON HAyYHOTO MBIIIICHUS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3IUIAA HAa €AMHCTBO
NPUPOJBI M YEJIOBEKa, SIBJIAETCS OTBETCTBEHHBIM 3TalioM B ()OPMHUPOBAHMHM €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yJaromuXCs;

CrocoOCcTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K TPHPOIE, K
YeJIOBEKY, BHOCUT CBOH BKJIaJI B 9KOJIOTHYECKOe 00pa3oBaHKe 00yUYaroiXCs.

JlaHHble HanpaBiieHUs] B 00y4E€HUH XUMHU 00ECIIEYMBAIOTCS ClIeHU(UKOI coslepKaHus yueOHOro npeamera,
KOTOPBIH SBJISICTCS NIEJarorndecku alalTHPOBAHHBIM OTPaKEHHEM 0a30BOI HayKHW XMMHUH Ha ONPEIeIEHHOM JTare
€€ pa3BUTHUSIL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE O0y4aroUIMMHUCS
CHUCTEMBI NIEPBOHAYANIBHBIX MOHATHHA XMMHHU, OCHOB HEOPTaHUYECKOM XMMHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX
MOHSTHI OPraHUYECKOi XHUMHUU.

CrpykTypa cojaepkaHHs MpOTpaMMbI 10 XHMHM C(HOPMHPOBAaHA HA OCHOBE CHCTEMHOTO MOJXoAa K e&
n3ydennto. ColepikaHue CKIIAIbIBAETCA M3 CUCTEMBI MOHATUI O XMMHUYECKOM JJIEMEHTE U BEIIECTBE M CHCTEMBI
MOHATUH 0 XUMHYECKOH peakiun. O0e 3TH CHCTEMbI CTPYKTYPHO OPTaHM30BaHBI M0 MPUHIHUITY TTOCIIEI0BATEIHHOTO
Pa3BUTHA 3HAHUH HAa OCHOBE TEOPETHUECKUX MPEACTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHIS,

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUY;

— Y4YCHHS O CTPOCHUH aTOMa M XUMHUYECKOH CBSI3H;

— IpeACTaBICHUH 00 3EKTPOINTHIECKON AUCCOLIMAIINHN BEIIECTB B PACTBOPax.

Teopernueckue 3HaHUS PACCMAaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKH MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB,
pasBHBAIOTCS IOCJIEJOBATEIbHO OT OJHOTO YPOBHS K JAPYroMy, BBIIONHSS (QYHKIMH OOBSICHEHHS U
MIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH NPAKTHYECKOTO NMPUMEHEHHS W TONYyYEHHUS H3ydaeMbIX
BEIIECTB.

OcBoeHHE TIPOTpaMMBI 110 XHMHH CIOCOOCTBYET (OPMHUPOBAHHIO TIPEJCTABICHUS O XHMHUYECKOM
COCTAaBJISIOLEN Hay4YHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPOJIbI, IEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY
3HAaHWI0O W METOJaM IIO3HaHMSA B Hayke. V3ydeHne XMMHWH TNPOWUCXOAUT C TPHUBJICYCHHWEM 3HAHUH U3 paHee
M3y4YEeHHBIX YUeOHBIX npeaMeToB: «Oxpyskaronmid Mup», «bronorus. 5—7 knaccs» U «Pusmka. 7 Kimacey.



IIpr w3ydeHUM XMMHU TPOUCXOAUT (OPMHUPOBAHUEC 3HAHUI OCHOB XMMHYCCKOW HAYKH Kak 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTHYECKON AEATEIBHOCTH YeJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpHl. 3amada y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMBl XUMHUYECKUX 3HAHUH — Ba)KHEHIINX
(hakTOB, TOHATHH, 3aKOHOB W TEOPETHUYECKHX IIOJO0KEHHH, IOCTYMHBIX OOOOMCHNH MHPOBO33PEHUECKOTO
XapakTepa, sI3pIka HAYKH, B MPHUOOIICHUU K HAYYHBIM METOJAaM IMO3HAHUS MPU U3yUYCHHH BENICCTB U XUMHUCCKUX
peakiuii, B GOPMUPOBAHUHU M PA3BUTHH MO3HABATEIBLHBIX YMCHUN W MX MPUMECHCHUH B YYeOHO-ITO3HABATEIBHON U
y4e0HO-HUCCIIEIOBATENICKOW  NESITeIbHOCTH, OCBOCHHHM TMpaBI 0Oe30macHOro oOpamieHus ¢ BEIIECTBAMH B
MOBCETHEBHOM JKU3HH.

[Ipy u3yueHMn XMMHUHM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHHs Ba)KHOE 3HAa4E€HHE NMPHOOpEIH Takue
e, KaK:

— (hopMupoBaHHE WHTEIUIEKTYaIbHO PAa3BUTOW JMYHOCTH, TOTOBOW K CaMOOOpPA30BaHUIO, COTPYAHUIECTRY,
CaMOCTOSTEIFHOMY MPHUHATHIO PEIICHUA, CIIOCOOHOM aanTUPOBAaThCS K OBICTPO MCHSIONIUMCS YCIOBHSAM JKU3HHU;

— HamIpaBJICHHOCTh OOydYeHHS Ha CHCTEMAaTHYecKoe MpHOOIIeHHe OOyJaromuXxcs K CaMOCTOSTENBHOU
MO3HABATEIIFHOW [NIEATENHPHOCTH, HAyYHBIM METOAaM IIO3HAaHWS, (OPMHUPYIOIIMM MOTHBAIlMI0 U pPa3BUTHE
CIIOCOOHOCTEH K XUMUHU;

— oOecrieyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX MPHOOPETCHUIO OOYYarOIUMUCS OIbITa Pa3HOOOpa3HOU
NESATeTbHOCTH, TIO3HAHWS W CAMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIICTCHINH), HWMCIOIINX
YHUBEPCAJILHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— (opmupoBanue o0IIel (GyHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH, B TOM YHCJIC YMCHHM
OOBSCHATH W OICHHUBATH SIBIICHHS OKPYKAIOIIEr0 MHpA, WCIIONB3YsI 3HAHHS U OIBIT, TONyYCeHHBIC MPH H3YUCHUU
XUMHH, IPUMEHATH UX MPH PEIICHUU IIPOOIIEM B IIOBCEIHEBHOMN JKU3HU U TPYAOBOU ICATEIEHOCTH;

— (dopMupoBaHue y OOyYaIOMIUXCS T'YMAHHCTHYCCKUAX OTHOIICHUM, MOHUMAaHHS LECHHOCTH XHMHYCCKHX
3HAHUH I BBEIPAOOTKHU IKOJOTHUYECKH IIETIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOW NESATEIBHOCTH B IICIISAX
COXPaHCHHS CBOCTO 3IOPOBBS M OKPY’KAIOIIEeH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBalMHM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHUIO Ha OCHOBE
YCBOCHUS OOIEYENIOBEUYECKMX IEHHOCTEeH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NPOQUIS M HaIpaBICHHOCTH
JAITBHEHIIETO 00y ICHHS.

OO0mee 9mCnO 9acoB, OTBENEHHBIX IS HM3YYCHHS XMMHHA Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS,
cocraisieT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B HeJleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaJbHbIE XUMHYECKHE OHATHSA

IIpeamer xumuu. Posiabp XUMUM B )KM3HU YelloBeka. XUMHUS B cucteMe Hayk. Tena u Bemecta. duznueckue
CBOICTBa BellecTB. ArperaTHoe cocTosiHue BemiecTs. [IoHsATHE 0 MeToAax MO3HAHUS B XUMUU. YHUCThIEC BEIIECTBA U
cmecr. CriocoOBI pa3ieieHus CMecei.

ATOMBI U MOJIEKYJbl. XUMHYECKHUE dJeMeHThl. CHUMBOJBI XUMHUUECKHUX 3JIeMEHTOB. [IpocThie U cioxHbIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xummaeckass (opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BerecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHTENbHAsT MOJIEKYIsIpHAs Macca. MaccoBasi TOJISI XUMHYECKOTO
9JIEeMEHTa B COCIUHEHUH.

KonunuectBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsA3b KOJIMYECTBa, MAacChl M YUCIIAa CTPYKTYPHBIX
eanHUI] BemecTBa. Pacyérsl mo opMynaM XMMHIECKHX COCTUHEHUH.

duznyeckue W XUMHUYECKHUE SIBICHUA. XHUMHUYECKas peakuus U e€ MpPU3HaKh. 3aKOH COXPAHEHHsI MaccChl
BelecTB. XUMUYECKUe ypaBHeHus. Kitaccudukanus XuMUYeCKUX peakiuii (COeIMHEHHUS, PA3IOKEHHUS, 3aMEIICHHS,
oOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYJOH, mpaBwiamMu pabOThl B JabopaTopud U TpUéMaMu OOpalieHUS C
nmabopaTOpHEIM 000PYZOBAaHHEM, N3yUCHHE H ONHCAaHUE (PH3NIECKUX CBOMCTB 00pa3loB HEOPTaHMYECKIX BEIIECTB,
HaOroeHue Gu3NUecKuX (IUTaBIICHHE BOCKA, TassHUE JIbJa, pACTHPAHUE caXxapa B CTYIKE, KUIICHHE U KOHICHCAINS
BOJBI) M XUMHUYECKUX (TOpEHHME CBEUH, NMPOKAJIHBAHHE METHON IPOBOJOKH, B3aMMOAEHCTBHE Meja ¢ KHCIIOTOMH)
SBIICHUN, HAONMIOICHWE W OINMCAaHWE TIPU3HAKOB MPOTEKAHWS XUMHUYCCKUX peakiuii (pa3ioKeHue caxapa,
B3aWMOJICHICTBAE CEpHOW KHCIOTHI C XJOpHIOM Oapms, pasioxeHue ruapokcuma memu (ll) mpm HarpeBanum,
B3aMMOJIeHCTBHE JKene3a ¢ pacTBopoM conu menu (1), m3ydenuwe cnocoOoB paszieneHus cMecell: C MOMOIIBIO
MarHuTa, GUIBTPOBAaHHE, BHIMAPUBAHUE, TUCTHULAIMSI, XpoMaTorpadus, MpoBeIcHHE OUYUCTKH MOBAPECHHON COJH,
HaOJIOIEGHUE W OIMCAHWE pPe3yJIbTaTOB IPOBEICHHUSA OIBITA, UIIOCTPUPYIOUMIETO 3aKOH COXPAHEHUS MaccChl,
CO3/1aHNe MOJIeNIeH MOJIEKYT (IIapOCTEePIKHEBHIX ).

Baskneiilue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bosgyx — cmech razoB. CocrtaB Bo3myxa. Kucmopony — sieMeHT W mpocToe BemecTBo. HaxokneHue
KHACJIOpo/a B TpHpoje, (u3Wdeckne W XUMHYECKHe CBoiicTBa (peakumu ropeHms). Oxkcuapl. [IpuMeHeHme
kucinopoaa. CrocoOsl MOITy4eHHS KHCIOpoJa B J1a0OpaTopuy M HPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa B
npupoje. O30H — aJmoTpoITHast MOAU(GUKALNS KHCIOPOIa.

TemnoBoit >PQPEeKT XUMUYECKOH pEaKIUH, TEPMOXHMHYECKHE YpPaBHEHHS, 5K30- H JHIOTCPMUYCCKUE
peakuuu. TomnMBo: yroib M MeTaH. 3arpsi3HEHWE BO3/yXa, YCWIEHHE NapHUKOBOro 3(exTa, paspylieHue
030HOBOTO CJIOS.

Bomopox — anemeHT u mpocToe BemiecTBO. HaxoxxaeHne Bogopoaa B Mpupoje, GU3NIeCKue U XUMUIECKUE
CBOWCTBa, MPUMEHECHHUE, CITOCOOBI MOydeHus. KUCIOTHI U COMH.

MonsipHbiil 00bEM Ta30B. Pacy€Thl M0 XMMHYECKUM ypaBHEHHUSIM.

Oms3nueckue CBOWCTBa BOABL. Boma kak pactBopurenb. PacTBopsl. HacrwllieHHBIE W HEHACHIIICHHBIC
pacTBOpbl. PacTBoprMOCTE BemIecTB B Boje. MaccoBast OIS BEMIECTBA B pacTBOpe. XUMHUYECKHE CBOHCTBA BOJEI.
OcHoBaHusi. Ponb pacTBOpOB B MPHUpPOJAE M B KU3HU vesoBeka. KpyroBopoT Bojabl B Mpupoje. 3arps3HEHHE
MPUPOAHBIX BojA. OXpaHa ¥ 0YMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus Heopranmveckux coenuHennil. Oxcunpl. Kimaccudukamus OKCHIOB: COJICOOpa3yrOIIne
(ocHOBHBIC, KHCIOTHBIE, aMmdoTepHble) H HecosieoOpasytomme. Homenknarypa okcugoB. Duswmueckue u
XUMHUYECKHE CBOHCTBA OKCHIIOB. [loydeHne OKCHIOB.

OcHoBanus. Kiaccupukarysi OCHOBaHMU: INENOYM W HEPACTBOPUMEBIC OCHOBaHHA. HoMeHKmaTypa
ocHoBaHui. du3NUeckre 1 XUMUYECKUE CBOMCTBA OCHOBaHUMU. [lomyueHne ocHOBaHMIA.

Kucnotsl. Kimaccuduxanns xucnor. Homenkinatypa kucnot. @usnueckne U XUMHIECKHE CBOHCTBA KHCIIOT.
Psn aktuBnoctn meramioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknatypa coneit. duznueckue U xumudeckue cBoiictsa coiiel. [lonydyenue conei.

I'eneTnueckas CBA3b MEXKIY KIIaCCAaMH HEOPTAaHUYECKUX COCTUHEHHM.

Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE ONpEACTICHUE COACPIKAHMU KHUCIOPOaa B BO3AyXe, MOIYUYCHUE, COOMpaHKe, pacliO3HABAaHHE U
U3yYCHHE CBOWCTB KHUCJIOPO/Ia, HAOIOICHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJOM U YCIIOBUS BOSHUKHOBCHHUS U



NpeKpalleHus TopeHus (roxapa), 0O3HaKOMJIEHHE ¢ 00pa3uamMu OKCHJIOB M ONHMCaHHWE WX CBOWCTB, IIOJydYEHHE,
cobupaHue, pacro3HaBaHUE ¥ M3yYeHHE CBOICTB BOJOpOa (TOpEeHHE), B3aUMO/ICHCTBIE BOJIOPO/A C OKCHIOM MEIH
(I1) (BO3MOXKHO WCIIONB30BAHKE BHICOMATEPHAIIOB), HAOIIOMCHHE OOpaslOB BEMIECTB KOJMYECTBOM | MOIb,
HCCIIEZIOBaHNE OCOOEHHOCTEH PAacTBOPEHMS BELIECTB C PA3IMYHON pPacTBOPHMOCTBIO, IPUTOTOBICHNUE PACTBOPOB C
OTpeIeIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBAa, B3aUMOJEUCTBHE BOABI C MeTaulaMU (HaTpUeM H
KaJbIeM) (BO3MOXHO HCIIOJIb30BaHHME BHEOMAaTEpPHAIOB), HMCCIEIOBaHHE O00pa3loB HEOPraHMYECKHX BEILECTB
Pa3IUYHbBIX KJIACCOB, HAOIIONCHNE M3MEHEHUS OKPACKM MHIWKATOPOB B PAacTBOpax KHCIOT W IIENOYEH, U3ydeHHUE
B3aumoieiictBust okcuna menu (1) ¢ pacTBOpoM cepHO KHCIIOTHI, KUCJIOT ¢ METATIaMH, peaklnii HeWTpanu3anuy,
MOJy4YEeHUE HEPAaCTBOPHMBIX OCHOBaHHI, BBITECHEHHE OJHOIO MeTallla APYIMM M3 pacTBOpa CONHU, peLICHHE
SKCINEPUMEHTANBHBIX 33/1a4 10 TeMe «Ba)kHeHIne KIacChl HEOPraHUYECKUX COETUHEHUN.

Hepuonnyeckuii 3akon u Ilepuoamueckass cucrema xumudeckux 3jiemeHros . M. Menpeneesa.
Crtpoenne aToMoB. XuMHu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIUH

IlepBble MOMBITKK KIAacCH(UKAINK XMUMHYECKHX 3JIEMEHTOB. [IOHATHE O Tpynmax CXOTHBIX 3JIEMEHTOB
(memodHBIe W IIEIIOYHO3EMENBHBIE METAJUIBl, TaJOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpHIE OOpa3yroT
amM(OoTepHbIE OKCUIIBI U THAPOKCHU/IBL.

Ilepuoguueckuil 3akoH. Ilepuoguueckas cucrema xumudeckux oanemeHros JI. M. Menneneesa.
Kopotkonepnonnas u mnuHHONepuonHas (opmsel Ileprommueckoil cucremsl xumudecknx smementoB JI. M.
Menpeneesa. Ilepuonsl u rpynnbl. OuU3M4ecKuil CMBICI INOPSJKOBOIO HOMEpPA, HOMEPOB IEPUOJA U TIPYIIILI
3JIeMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sizaep. M3otombl. DnekTtponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMOB nepBbIX 20 xumuueckux 3ieMeHToB Ilepuonmueckoit cucrembl . M. MenaeneeBa. XapakTepUCTHKa
XUMHUYECKOI0 3JIEMEHTA 1o ero noyioxkeHuto B [lepuoauueckoit cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHHMs paJuyca aTOMOB  XUMHMYECKHX  OJJIEMEHTOB, METAJUIMYECKHX U
HEMETAJNINYECKUX CBOWCTB 110 IPyMIaM U MEPHOIAM.

3nayenue Ilepuonndeckoro 3akoHa U Ilepmoguueckoi cHCTEMBl XMMUYECKHX 3JIEMEHTOB Ui Pa3BUTHSA
Hayku u npaktuku. J[. . MenneneeB — yu€Hbli U TpaKJaHUH.

Xumnaeckast cBsi3b. KoBaneHTHas (TOMspHAst M HETIOJISIPHAST) CBSI3b. DJIEKTPOOTPUIIATEIIFHOCTD XUMHUUECKUX
31eMeHTOB. MloHHas CBS3b.

CreneHp  okucineHus. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE  peakUud. lIpomeccsl  OKHUCIEHHS U
BoccTaHOBIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB BEUIECTB METAJUIOB U HEMETAJIOB, B3aMMOAEHCTBHIE THAPOKCHIA IIMHKA C PaCTBOpaMHU
KHCJIOT W INEeNOoYed, INPOBEJCHHE OIBITOB, WITIOCTPHPYIOIUX HPUMEPHl OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuuy pa3aoKeHHs, COCTUHEHHS).

Mescnpeomemmnuie ceasu

Peanuzanuss MeXNpeIMETHBIX CBs3ed MpH W3YyUYEeHHMM XHMHHM B 8 KJacce OCYIIECTBISIETCS depe3
WCIIONIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHH, SBISIOMINXCS CHUCTEMHBIMU IS
OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmmue ecTeCTBEHHO-HAy4HbIE MOHATHS: HaydHbIH (hakT, TMIOTE3a, TEOpHs, 3aKOH, AaHaIW3, CHHTE3,
Kiaccu(uKanus, NepuoIMIHOCTh, HaOMI0eHUE, SKCIIEPUMEHT, MO/ICIMPOBAHIE, H3MEPEHHE, MOJICITb, SIBIICHHE.

Odu3KKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEMTPOH, HOH, HYKIIUJ, U30TOIIbI, PaIUOAKTUBHOCTh, MOJIEKYJIa,
ANIEKTPUUYECKUI 3apsijl, BEIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEUIECTBA, a3, (U3MUYECKHUE BEITMYHHBI,
€AMHUIIBI I3MEPEHHS, KOCMOC, TUIaHeThI, 3B€3/161, CoHIIEe.

Buonorus: gporocunTes, npixanue, 6uocdepa.

T'eorpadust: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE IOPOABI, TOJE3HBIE HCKOMAaeMble, TOIIIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peaKnus

Ilepnonnueckuii 3akoH. [lepuoandeckas cucrema xumudeckux anmementoB JI. M. Menneneesa. Ctpoenne
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHONOB, KaNUs, KadbLUs
U UX COEIMHEHUI B COOTBETCTBHH C MOJIOKEHHUEM 3JIEMEHTOB B [lepuoauueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJIBI XUMHUYECKONW CBA3HM. THIBI KPUCTAJUIMYECKHUX PEMIETOK, 3aBUCHMOCTH CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BU1a XUMUUYECKOH CBSI3H.



Knaccudukanus © HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K PAa3IUYHBIM KJjlaccaM HEOPraHUYeCKUX COEAUHEHHUH, TIEeHeTHUYecKas CBsI3b HEOPraHMYECKUX
BEILECTB.

Knaccudukanus XMMHUYECKHX peakyui MO pa3IHMYHbIM NpHU3HAKaM (IO YHCIy M COCTaBy yYacTBYIOUIMX B
peakUK BEIIECTB, MO TEMJIOBOMY 3((EKTy, M0 M3MEHEHUIO CTENEeHEH OKHCIEHUS XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHIO KaTajlk3aTopa). DK30- U SHAOTEPMHUUECKHE PEaKInH, TEePMOXUMHIECKUE YPaBHEHHUSI.

[TonsiTHEe O ckopocTH XmMmMH4Yeckod peaknuu. IloHsTHE 00 O00paTMMBIX M HEOOPATHMBIX XHMHUYECKHX
peaknuax. IloHATHE O TOMOTEHHBIX M TeTepOreHHBIX peakiusax. Ilonstue o karanuse. IloHATHE O XMMHYECKOM
paBHOBecuH. DaKTOPHI, BIUAIONIME HA CKOPOCTh XUMUUECKOHN PeaKklny U MOJ0KEHUE XUMUUECKOTO PABHOBECHUS.

OKHCIUTENPHO-BOCCTAHOBUTEINIFHBIE PEAKIMH, 3JIEKTPOHHBIN OallaHC OKHCIMTEIHHO-BOCCTAHOBUTEIBHOMN
peaknun. CocTaBlICHHE YpaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIMH C HCIIOJNB30BAHHEM METOnA
JNIEKTPOHHOTO OajaHca.

Teopust NIEKTPOIUTHYECKON IUCCOIMAIMU. OJEKTPOJUTBI W  HEIEKTPONUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M ANCCONMAINN BEIIECTB C PA3IMIHBIMHU BHIAMH XUMHUUYECKOH cBa3u. Ctenenp auccoruanuy. CHbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.

Peakunu moHHOTO OOMEHa. YCIIOBHSI NMPOTEKAaHHWs peakuuii MOHHOTO OOMEHa, MOJHBIE M COKpAalIEHHbIC
WOHHBIC ypaBHEHHUS peaknuid. CBOWCTBA KHCJIOT, OCHOBAaHMH W COJCH B CBETE IIPEACTABICHUA 00
NIEKTPOJIMTHUECKON Aucconuaiyy. KauecTBeHHbIe peakliny Ha HOHBL. [IoHATHE 0 THApOoIN3e coneit.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C MOJCJSIMH KPUCTAIIMYECKUX PEIMETOK HEOPTaHMYECKHX BELIECTB — METANIOB U
HEMeTauIoB (rpaduTta W aiMmasa), CIOKHBIX BEIECTB (XJIOpHIa HATpHs), UCCIEIOBaHNE 3aBHCHMOCTH CKOPOCTH
XMMHYECKOH peaklH OT BO3JCHUCTBHS DPa3IMYHBIX (PAKTOPOB, MCCIENOBAaHHE DJIEKTPOIPOBOTHOCTH PacTBOPOB
BEILIECTB, MpoIecca NUCCOLHALMK KHCIOT, meaodeil U coiell (BO3MOXHO HCIIONIB30BAaHHWE BUAEO MATEPHAIOB),
MPOBEICHHUE OIBITOB, MIUTIOCTPUPYIOIINX NMPHU3HAKH NPOTEKAaHHUS PeakMii HOHHOTO oOMeHa (oOpa3oBaHME Ocaika,
BBIJICJICHUE T'a3a, 00pa30BaHUE BOJBI), ONBITOB, WILTIOCTPUPYIONUX NMPHUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHHe, peakIM Pa3jIoKeHHs, COCIUHEHUs), Paclo3HaBaHHE HEOPTaHMUECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHbIX PEaKInii Ha HOHBI, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1ad.

HemeTaibl M MX cOeAMHEHUSI

OO6mrast xapakTepuCTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTETIEHH OKHCIIEHUS.
Crpoenne ¥ (u3nUecKHe CBONCTBA NMPOCTHIX BEUIECTB — TAJIOTEHOB. XHMMHUYECKHE CBOICTBA Ha NpHMeEpE XJopa
(B3aMMoOJeHCTBHE € MeTaJulaMH, HeMeTallaMH, Iuenodamu). XiopoBomopoh. CoisiHash KHCIIOTa, XMUMHYECKHE
CBONCTBA, IOJIy4€HUE, IpUMEHeHue. [IelicTBUE Xjopa M XJIOPOBOAOPOJA Ha OpraHU3M ueloBeka. Bakneliniue
XJIOPUABI U UX HAXOXKAECHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 35eMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOECHUsI aTOMOB, XapaKTEpHbIE CTEIIEHU
okucienus. CrpoeHue ¥ (DU3MUECKHE CBOMCTBA IPOCTBIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHBIE
MOJM(UKALMK KUCIOpPOAa W cepbl. XHMHUUYECKHe cBoWcTBa cepbl. CepoBOAOpOl, CTpoeHue, (Qusnueckue u
XUMHUYECcKHe cBoHcTBa. OKCHABI Cephl Kak MPEACTAaBUTENN KUCIOTHBIX OKcuaoB. CepHast KHCIOTa, (pU3NUECKHE U
XMMHYECKHE CBOWCTBA (OOIIME Kak MPEICTABUTENs Kiacca KHCIOT M crielupuueckre). XUMHUYECKUEe pPeakivy,
JieKaIye B OCHOBE MPOMBIIIJICHHOTO CIIoco0a MoIydeHus: cepHoil kucnoTsl. I[Ipumenenne cepHoil kucinotel. Conu
CEpHOIl KHCIIOTHI, Ka4eCTBEHHas peakiys Ha cyibdar-uoH. HaxoxkaeHue cepsl M €€ COeIMHEHHH B INPHUpPOJE.
XUMHYECKOe 3arps3HeHNE OKPY Kalollel Cpeabl COSANHEHUSIMU Cephl (KUCIOTHBIE JOXKH, 3arpsA3HEHNE BO3LyXa U
BOZI0EMOB), CITOCOOBI €T0 TPEAOTBPAILICHHSI.

OO6mas xapakTepucTuka 35eMeHToB VA-Tpynmbl. OcCOOCHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHBbIC CTEIICHH
oKkHCIIeHHs. A30T, pacnpocTpaHeHHE B TpHpoze, (U3HYECKHe M XHMHYecKHue cBoiictBa. KpyroBopor asora B
npupoae. AMMHaK, ero (QHU3MYeCKHe M XUMHUYECKHE CBOWCTBA, MOJlydeHHE W mpuMeHeHwe. Cond aMMOHHUS, MX
(m3nveckre U XMMHYIECKHE CBOIMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHHUS. A30THas KHCIIOTa,
eé mnoiydeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBa (0OmME KakK NPEACTaBUTENs Kiacca KHUCIOT H
cneruduueckue). Mcronp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaUeCTBE MUHEPAJIbHBIX y100peHnH. XUMHIEeCKoe
3arps3HEHHE OKPYXAMoUel cpenpl COCTUHEHUSMH a30Ta (KHUCIOTHBIE NOXIHW, 3arps3HEHHE BO3/IyXa, MOYBHI H
BoJI0éMOB). Docdop, amrorpornHsle Moaudukanuu dochopa, ¢uMUeckne M XUMHUYECKHe cBoicTBa. OKcua
tdocdopa (V) u dpochopHas kucnora, GU3NIECKUEC U XUMHUECKUE CBOMCTBA, oIy4eHue. Mcnonp3oBanue GpochaToB
B Ka4E€CTBE MUHEPAITBHBIX YI0OpEHUH.

O6mas xapaktepucTtka 3yieMeHToB |V A-rpynmsl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
OKHCJICHHS. YTIIEepoJ, JIOTPOITHbIE MOAM(HKAIMY, PacHpOCTpaHEHHE B NPHpoJe, (U3NUECKHe M XHUMHYECKHE
cBoiictBa. Ancopbums. Kpyrosopor yriepona B mpupope. OKCHIbl yrieposaa, ux (U3MYECKHe W XHUMHYECKHE



CBOWCTBA, JICHCTBHE HA XKMBbIE OPTaHM3MBI, MIOJIyYCHUE U NPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa rio0aibHOTO MOTCIUICHHS KJIMMATa, MAPHUKOBBIN 3 (GEKT. YToabHas KUCIOTA U
e€ comn, ux (QuU3MYeCKHe W XWMHYECKHE CBOWCTBA, IONlydeHWE W TNpHMeHeHHe. KadecTBeHHas peakuus Ha
KapOoHaT-HOHBI. Vcnonp30BaHNe KapOOHATOB B OBITY, MEIUIMHE, IIPOMBIIUICHHOCTH U CETECKOM XO3SHCTBE.

[lepBoHauanpHble MOHATHS OO0 OPraHMYECKHX BELIECTBAX KaK O COCOMHEHMSX yriepojaa (MeTaH, 3TaH,
STHWJICH, aleTWIeH, 3TaHOJ, IJIMLEPHH, YKCYCHas KHUCIOTa). [IpHpojHBlE HMCTOYHUKH YIJIEBOJOPONOB (Yroib,
TPUPOAHBIA Ta3, He()Th), IPOIYKTHl UX MepepaboTKu (OCH3WMH), UX pOib B OBITY W MpoMbIIUIeHHOCTH. [loHATHE O
OMOJIOrMYecKN Ba)KHBIX BEIIECTBAX: JKHpax, OeNKax, yriieBoJax — M MX POJHM B JKU3HM uelloBeKa. MaTepuanbHoe
€MHCTBO OPTaHNUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemunuii, ero gu3nueckne M XUMHYECKUE CBOMCTBA, MOydeHHEe M npuMeHeHne. CoeanHEeHUS KPeMHUS B
npupoze. Obmue npencrasireHus o6 okcuae kpemuus (1V) u kpemaneBoit kucinote. CHIMKATHI, HX UCIIOIE30BaHIE
B OBITY, B MPOMBIIUICHHOCTH. BaKHEWINEe CTPOUTEIbHBIC MaTEpPHANbl: KEPaMUKa, CTEKIO, LEMEHT, OCTOH,
sxkene300eToH. [IpobiemMpl 6€30I1aCHOTO UCTIONBE30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IIOBCEIHEBHOMN JKU3HU.

Xumuueckuii IKcnepumenm:

u3y4eHHe 00pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCJIOTBHI, NPOBEACHHE Ka4eCTBEHHBIX
peakuuii Ha XJIOpWA-MOHBI M HaOJIOJEHHE NPU3HAKOB MX MNPOTEKaHMs, OMBITHI, OTpaKarouue (U3UUECKHE WU
XUMHYECKIE CBOMCTBA TAJIOTCHOB U UX COCTUHEHUH (BO3MOXKHO MCIIOIB30BaHIE BHICOMATEPHAIOB), O3HAKOMIICHHE
¢ oOpasuamMu XJIOpHIOB (TaJOTeHUIOB), O3HAKOMIJIGHHWE C o0pa3laMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO
UCIIONIb30BAaHUE  BUJICOMATEpPHANIOB), HaONIOAeHHE IMpolecca OOyrJIMBaHUS — caxapa IOJI  JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOH KHUCIIOTHI, W3yYeHHE XHMHYCCKHX CBOWCTB pa30aBICHHON CEpHOH KHCIOTHI,
MPOBE/ICHNE KAaYeCTBCHHOW peakIiu Ha cyib(haT-HoH U HaONfoIeHNe Mpu3HaKa e MpOTeKaHUs, O3HAKOMIICHHE C
(usnvyeckuMu cBoiicTBaMu a3ota, (ocopa ¥ UX coeAMHEHHH (BO3MOXKHO HCIOJIb30BAaHHE BHACOMATCPUANIOR),
oOpa3maMu a30THBIX M (POCQOpPHBIX YyHOOpeHHH, MONydeHHe, coOMpaHue, paclmo3HaBaHUEC W HM3YUYCHHE CBOWCTB
aMMHaKa, MPOBEACHHE KAYeCTBEHHBIX pEakIWid Ha HWOH aMMOHHSA W (pocdarT-WOH W HM3YUCHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHON a30THOW KHCIOTBI C MeJbi0 (BO3MOXKHO HCIIOJIB30BaHME
BUJICOMATEPUAIIOB), M3yUeHHE MO/IeTIel KPUCTAUIMYECKUX PEeIETOK ajMasa, rpadura, GyiiepeHa, 03HaKOMIICHHUE C
MPOIIECCOM aICOPOIIH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U YCTPOHCTBOM MPOTHUBOTA3a, IMOITyIeHHE,
coOupaHme, pacro3HaBaHWE W W3yUYCHHE CBOMCTB YTJICKHUCIOrO Ta3a, MPOBEICHHWE KadeCTBEHHBIX pEakIHuid Ha
Kap6OHaT U CUJIMKAT-UOHBI MU H3YYCHHC IPU3HAKOB HUX IMPOTCKAHHUSA, O3HAKOMJICHUEC C HpOI[yKHI/Ief/'I CUJIMKATHOM
MPOMBIIIJICHHOCTH, PEIICHIE YKCIIEPIMEHTAIBHBIX 3a/1ad 10 TeMe «BaykHelie HeMeTalIbl M UX COCTUHCHUS.

MeTasjibl M UX COETMHEHHUS

O6Hla$[ XapaKTCpuUCTUKa XUMHUYECKUX DJJIEMCHTOB — MCTAZIOB Ha OCHOBAaHHMU HX TIIOJIOKCHUSA B
[Mepuoanueckoii cucteme xummudeckux siaemeHToB [[. Y. MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHE METAIIOB.
Mertammmieckass CBS3b M MeTAUTMYECKas KPUCTAUTMUECKAs PEIIETKa. DICKTPOXUMHUYCSCKHHA DSl HAMPsDKECHHHA
MeTa/utoB. DU3MUYECKUE U XUMHYCCKHE CBOMCTBAa MetauioB. OOIIHMe CrocoObl mojgydeHus MetauioB. IloHsATHE O
KOPpPO3MH METajUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTajb, YyTyH, AIOPATIOMUHHM,
OpoH32a) U UX MIPUMEHECHHE B OBITY U IIPOMBIIUICHHOCTH.

[[{enounsle MeTaibl: nojoxxkeHue B Ilepuonnueckoi cucreme xumuueckux snemeHtoB JI. . Menneneesa,
CTPOCHHE HX aTOMOB, HaxOXJeHHe B mIpupoae. Pusndeckne M XUMHUYECKHE CBOWCTBA (Ha IpUMepe HATpUs U
Kayus). OKCHIBI ¥ THIPOKCUIBI HATpUs U Kamiws. [[puMeHeHne MEeTOYHBIX METAaJUIOB B UX COCTUHCHUI.

[Ieno4HO3eMeTbHBIE METAJUTBI MarHUK M KallbIMIA: MOJOXeHHe B [leprogmdeckoll cucTeMe XMMHYCCKHX
anemeHtoB JI. M. Menzaeneesa, CTpOEHUE HUX ATOMOB, HAXOXJcHUE B npupoje. PU3MUECKUE U XUMUYECKUE
CBOWMCTBa MarHus W KaiubIis. Baxueiimme coequmHeHUs KaubIMs (OKCHI, THIPOKCHA, conn). JKECTKOCTH BOABI U
CIOCOOBI €€ yCTpaHEeHUs.

AmomMuHuii: mooxxenne B [leproandeckoii cucteme xumudeckux sneMmentoB 1. 1. MenneneeBa, cTpoeHme
aToMa, HaXOXACHUE B ITPUPOIE. dusznueckre U XUMHUYECKHE CBOMCTBA AJIIOMUHMS. AMq)OTepHBIe CBOMCTBa OKCHuaa
Y TUAPOKCHIA ATFOMHHUS.

XKenezo: nonoxenue B Ilepuognueckoit cucreme xumuueckux snemeHtoB J. M. MenpeneeBa, cTpoeHHe
aToMa, HaXOXJIACHHUC B NPHUPOJIC. dusnueckre U XUMHUYECKHE CBOMCTBA JKeJe3a. OKCI/I}IBI, THAPOKCHUIBI U COJIN
xkenesa (1) u xemesa (111), ux cocras, cBoliCTBa U MOITyYeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 00pa3laMu METaJUIOB M CIUIABOB, MX (DPM3WYECKVMH CBOMCTBaMH, M3y4YCHHE PE3yJIbTAaTOB
KOPpPO3MH METaJUIOB (BO3MOKHO HCIOJB30BaHUE BHJIEOMAaTepHAOB), OCOOEHHOCTEH B3aMMOIEHCTBHSA OKCHIA
KaJbIWs U HATPUS C BOJOU (BO3MOXKHO HCITONIb30BaHKE BUACOMATEPHAJIOB), HCCIICOBAHUE CBOUCTB JKECTKOU BOJBI,
mpoliecca TOPSHUs Kelle3a B KUCIOpoe (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS



KA4eCTBEHHBIX PEaKIMi HAa MOHBI. MAarHus, KajablUs, aTIOMUHUS, [UHKA, xene3a (1) u sxenesa (1), memu (1),
HaOJIOZIGHNEe W ONKMCAaHHE MPOLIECCOB OKPAIIMBAHWS IUIAMEHM HMOHAMH HATpUs, Kajdus M KalbLus (BO3MOXKHO
HCIIONB30BaHUE BUACOMATEPHAJIOB), UCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA AJIOMHHHS M THIPOKCHUIA
[IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3aad 10 TeMe «BakHeHmre MeTamIsl M UX COSTIMHCHUS.

XHMHS 1 OKPY:KaI0Ias cpeaa

BemectBa u Marepuaibl B IOBCEAHEBHOH >XHM3HM 4YelloBeKa. be3omacHoe WCIOJIb30BaHME BEIIECTB M
XUMHYECKHX peakiuii B ObITy. [lepBas moMOIIEs IPH XUMHYIESCKHUX 0KOTaX W OTPABJICHUAX.

XuMH4eckoe 3arpsisHeHUe OKpy Karollel cpeabl (penesibHas JOMyCcThMas KOHIIEHTPals BEeCTB, Jaiee —
[AK). Ponb XuMuM B pelieHNH SKOJIOTUIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pa3oB MaTEPHUAIOB (CTEKIIO, CIUIaBEl METAJUIOB, TOTUMEPHBIC MaTEPHAIIBI).

Mearcnpeomemmusle cenazu

Peanm3annss MeXnpeIMETHBIX CBs3€d MpH W3yUYeHHH XHMHHM B 9 Kjacce OCYIIECTBISETCS depes
WCIIONB30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK ¥ TOHATUH, SBIAIONIMXCS CHCTEMHBIMH IUIS
OTZEJBHBIX PEJMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmmye ecTeCTBEHHO-HAy4HbIC MOHATHS: HaydHbIH (hakT, TMIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3,
KIaccuuKanys, MepUOINIHOCTh, HAOMIOJCHHUE, SKCIIEPHUMEHT, MOJICIHPOBAaHHUE, U3MEPEHHE, MOJCIb, SBICHHE,
MapHUKOBBII 3 EKT, TEXHOIOTHUs, MaTepUaIbl.

®duznka: Matepus, aToM, 3J€KTPOH, IIPOTOH, HEUTPOH, MOH, HYKIIUJI, U30TOTIbI, PAAMOAKTUBHOCTh, MOJICKYJIa,
SNEKTPUYECKUI 3apsl, MPOBOAHUKH, MOIYMPOBOTHHUKH, IUAICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIeCTBa, a3, PacTBOP, PACTBOPUMOCTh, KPHCTAILIHYECKAs PEMIETKA, CIIIaBhl, (YU3NIECKHE
BEJIMUMHBI, EIMHUIBI U3MEPEHHS, KOCMHYECKOE POCTPAHCTBO, IUIaHEThI, 3BE31b1, COHIE.

Buomnorus: ¢orocuHTe3, npIXaHUe, OMocdepa, SKOCHCTEMA, MHUHEPATIbHBIC YHAOOPEHHS, MHKPOIJICMEHTEHI,
MaKpORJIEMEHTHI, TUTATCIIFHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHHEpabl, TOPHBIC MOPOJBI, TMOJIC3HBIC HCKOMACMbIC, TOILIUBO,
BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOTPAMMBI IO XMMHUMU HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMS IMPOrPaMMbl OCHOBHOTO 00LIEro 0o0pa3oBaHMs JOCTHIAIOTCS B XOJE
o0y4eHUss XUMHH B €AMHCTBE Y4eOHOW M BOCIHTATENHLHOM JEATEIbHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMH
POCCHICKIMH COLMOKYJIBTYPHBIMH M TyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSIMHU, NPUHATBIMHU B OOIIECTBE NpPaBHIAMHU
M HOpPMaMH TMOBEAEHHS M CIHOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAHMS, CaMOPa3BHTHS M COLMATM3aLUH
00yJaroImuxcs.

JInqHOCTHBIE PE3YJIBTATH OTPAXKAIOT TOTOBHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS CHCTEMOM MO3UTHBHBIX
[IEHHOCTHBIX OPHEHTALNI U pacIINpEHNE OIbITA ACATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOT0 BOCHUTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KyJIbTYpHOMY, HCTOPHYECKOMY M HAayYHOMY HACIEIHIO,
MOHVMAaHHMSA 3HAYCHUS] XUMHIECKOH HAyKH B HU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOU
nHpopManmei o nepeoBbIX JOCTHKEHHUSIX U OTKPBITHAX MHUPOBOM M OTEUYECTBEHHOH XMMMH, 3aHHTEPECOBAHHOCTH
B Hay4HBIX 3HaHHUAX 00 ycTpoiicTBe MHUpa U 00IIeCTBa;

2) rpax/IaHCKOr0 BOCIUTAHUS:

NPEJCTaBICHNUA O COIMAJIbHBIX HOPMax WU TpaBWiIaX MEXJIMYHOCTHBIX OTHOIIEHHI B KOJUICKTHUBE,
KOMMYHHUKATUBHOIM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIEI0BATENLCKOM, TBOPYECKOH U APYIUX
BUJIaX JESATENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HONH COBMECTHOM JEATENPHOCTH NPU BBHIOJHEHHH YYEOHBIX,
MO3HABATEJIFHBIX 337144, BBHIIIOJHEHUH XMMHYECKHX 3KCIEPHUMEHTOB, CO3JaHNH yUCOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B Mpolecce STOH y4eOHOH JAesATEeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE
MOBE/ICHUE M TIOCTYNKM CBOMX TOBApHUINEH C IMO3MIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHSA
TIOCJIC/ICTBUH ITOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33pEHYECKHE MPEACTAaBICHUS O BEIIECTBE M XHMHUYECKOW pEakIMM, COOTBETCTBYIOIIUE
COBPEMCHHOMY YPOBHIO Pa3BHUTHS HayKH M COCTABILIIONIME OCHOBY IJISI TOHUMAHUS CYIIHOCTH Hay4YHOW KapTHHBI
MHpa, TPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aHMOCBS3SX YEJIOBEKA C IPHPOIHON
Cpeoi, O pOJIM XUMHH B IO3HAHWU ATUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHBIE MOTHBBI, HAlpaBJCHHBIE Ha IIOJydeHHE HOBBIX 3HAHMH 10 XWMHH, HEOOXOIUMBIE JUIs
00BsCHEHHs HAaOII0JaeMBIX TIPOLIECCOB U SIBJICHUH, TO3HABATENILHOM, HHPOPMAIIIOHHON M YUTATEIbCKON KYJIBTYPBI,
B TOM YHCJIC HAaBBIKOB CAMOCTOSITENILHON paboThl ¢ y4eOHBIMU TEKCTaMHM, CIIPABOYHOMN JTUTEPaTypOH, TOCTYITHBIMU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 0OYyYCHHIO M MO3HAHUIO, JTI0003HATEIEHOCTh, TOTOBHOCTh M CHIOCOOHOCTh K CaM00Opa30BaHUIO,
MIPOEKTHOH M MCCIEeI0BATENbCKOM ESTeIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTH M yPOBHA 0OyueHHS B
JabHENIIeM;

4) ¢dopMupoBaHHUs KYJbTYPHI 310POBBS:

OCO3HaHHE LIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 310POBBIO, YCTAHOBKH Ha 37I0POBBIH
00pa3 JKU3HU, OCO3HAHHE MOCIEICTBUI M HEMPUATHE BPEIHBIX MPHUBBIYCK (YHOTPeOICHHS aJIKOTrOJs, HAPKOTHKOB,
KypeHusi), HeOOXOMMOCTH COOJIOCHHUS MPAaBMJI OE30MaCHOCTH NPH OOpAlIeHUH C XMMHYECKUMH BEIIECTBAMHU B
OBITY 1 peasbHON XNU3HM;

5) Tpy10BOro BOCHUTAHUS:

HHTEpPEeC K NPaKTHUECKOMY H3YYEHHIO NpodeccHid M TpyAa pa3iIudHOTO pojia, YBAXKEHHWE K TPYAYy H
pesyabTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPHMEHEHHs NPEIAMETHBIX 3HAHUN IO XMMUH,
OCO3HAHHBIN BEIOOp HHIANBUAYAIEHON TPASKTOPHH MPOJIOIDKEHUS 00pa30BaHMA ¢ yYETOM JIMIHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIemHON Mpo(hecCHOHaIbHOM AeITeTbHOCTH
Y pa3BUTHUsI HEOOXOANMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B MPO(ECCHOHANBHOH Cpe/ie;

6) 9K0JI0TNYEeCKOT0 BOCTIUTAHMS:

HKOJIOTHUYECKH IIesleco00pa3Hoe OTHOIIEHHE K IMPHpOoJe KaK HCTOYHUKY J>KM3HM Ha 3emile, OCHOBE e€
CYIIECTBOBAaHUS, NOHMMAaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro odpas3a *KHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K
cOOCTBEHHOMY (PM3NUECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHNS TIpaBHiI 0€3011acHOTOo
MOBEJICHNS IIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX, YTPOXKAIOMINX 3I0POBBIO U )KU3HH JIIOJICH;

CHOCOOHOCTH IPUMEHATH 3HAHUSA, MOJIydYaeMble NPU M3yUYEHWH XUMHH, U PEIIeHUs 3ajad, CBSI3aHHBIX C
OKpYXKaIOIIeH MPUPOIHON Cpeloi, Ul MOBBIMIEHUS YPOBHS KOJOTMYECKOH KYJIBTYpPbl, OCO3HAHUS INI00aJbHOTO



XapakTepa JKOJIOTHYECKHX IpoOIeM M MyTed HX pEIICHHsS IOCPEICTBOM METOAOB XHMHH, DKOJIOTHYECKOTO
MBIIUIECHHS], YMEHUS PYKOBOJCTBOBAThHCS UM B NIO3HABATEIbHOMN, KOMMYHHKAaTUBHOM U COLMANIBHOM MPaKTUKE.

METANIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX pPE3yNbTaTOB BBIACIAIOT 3HAYMMBIC AT (DOPMHPOBAHMS MHPOBO33PEHUS
oO0leHayYHble MOHATHA (3aKOH, TEOpHs, NPUHLMII, T'MIIOTe3a, GakKT, CHCTeMa, MPOLECcC, SKCIEPUMEHT U APYroe.),
KOTOpBIE UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJISIOT Ha OCHOBE 3HAHMU W3 THX
npeaMeToB (OpMHUPOBATH IMPEACTABICHUE O IIETOCTHONW HAaydHOH KapTWHE MHpa, W yHUBEPCAIbHBIC ydIcOHBIC
JelcTBus (IO3HAaBaTeNbHbIE, KOMMYHHKATHUBHBIE, PETYJIATHBHBIC), KOTOphle oOecreunBaioT (HOpMHPOBaHUE
TOTOBHOCTH K CAMOCTOSITEIFHOMY IUIAHUPOBAHHIO U OCYIIECTBICHHUIO y4eOHOH JeTeTbHOCTH.

ITo3naBaTesIbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBUS

Ba3oBble Jloruueckue AeicTBUA:

YMEHHS HCIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHUS NPH OCBOEGHUM 3HAHHH: PACKPBIBATh CMBICI
XMMHYECKHUX NMOHATHH (BBIICIATH UX XapaKTepHbIC IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH MOHITHSIMH),
UCTIONb30BaTh TOHATHS Al OOBSICHEHUS! OTACNBHBIX (DAaKTOB M SBJICHHH, BEIOMPATh OCHOBAHUSI M KPUTEPUM A
KiIaccu(UKaMM XMMHUYECKUX BEIIECTB M XMMHYECKHX PEaKIUl, yCTaHABIMBATh NMPUYUHHO-CIEACTBEHHBIE CBS3U
MEXIy OOBEKTaMM H3YyYEHHs, CTPOUTH JIOTHUECKHE PacCyXJIeHHs (MHAYyKTHBHBIC, NEAyKTHBHbIEC, II0 aHAJOTHN),
JIeTIaTh BBIBOZBI U 3aKJIFOUCHIS;

YMCHUEC NPUMCHATH B MPOLECCE IMO3HAHUSA TOHATUA (HpeI[MeTHI)Ie u MeTaHpeL[MeTHLIe), CHMBOJIMYCCKHUC
(3H3KOBI)I€) MOJECJIU, UCIIOJIb3YEMbIC B XHUMHU, HpeO6pa3OBI>IBaTI> IIUPOKO NPUMCHACMBIC B XUMHU MOJICJILHBIC
MPE/ICTABICHUS — XUMUYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHIecKast popMyia U ypaBHEHHE XUMHUECKOH peaKun
— TpU pEIICHHH Y4eOHO-TIO3HABATENBHBIX 3a7ad, C Y4ETOM ITHX MOJCIBHBIX NPEACTABICHUH BBIBIATE U
XapaKTEeprU30BaTh CYHICCTBCHHBIC IPU3HAKHU U3YUaCMbIX 00BEKTOB — XUMHUYECKHX BCIIIECTB U XUMHYCCKHUX peaKuHﬁ,
BBIABJIATH OOIIME 3aKOHOMEPHOCTH, ITPUYNHHO-CIEICTBCHHBIC CBSI3M M IIPOTHBOPEYHS B M3yYaeMBIX IpoIieccax U
SBJICHUSX.

Ba3oBble ucciienoBaTenbcKkue AeiicTBUS:

YMCEHUE HCIIOJIB30BATh MOCTAaBJICHHLIC BOIIPOCHI B KAaY€CTBC MHCTPYMCHTA IMO3HAHHA, a@ TAKIKC B Ka4YCCTBC
OCHOBBI 7151 (POPMHUPOBAHUS THITOTE3BI TI0 TPOBEPKE MTPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpHOOpEeTEeHNEe OIBITa MO IUIAHMPOBAHWIO, OPTaHM3allMHd M TPOBEICHUIO YYCHHYECKHX 3KCIEPHUMEHTOB,
yMeHHe HaOmomaTh 3a XOJIOM IIPOIlecca, CaMOCTOSITENbHO IPOTHO3UPOBATh €ro pe3yibTaT, (HOopMyIHpOBAThH
00001IeHNsT ¥ BBIBOABI 110 PE3yJIbTaTaM NPOBEAEHHOIO OMbBITA, UCCIEAOBAHMUS, COCTABIATh OTYET O NMPOJACIAHHON
pabore.

Pa6oTa ¢ undopmanueii:

yMEHHE BBIOMPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HMHYOPMAIHMIO Ppa3UYHBIX BUIOB U (opm
NPE/CTABICHUS, TMONyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAy4HO-TIONYJSIpHAs JINTEpaTypa XHMHUYECKOTO
COJIEpXaHusA, CIPaBOYHBIe TocoOus, pecypcsl IHTepHeTa), KPUTHUECKHM OIICHMBATh INPOTHUBOPEUMBYIO U
HEIOCTOBEPHYIO HH(POPMAIIUIO;

yMEHHE IIPUMEHSATh pa3IM4YHBIE METOJIbl W 3alpochl IIPM TMOWCKE M O0TOOpe HWHpOpMamuu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOANMBIX ISl BBIOJHEHHS y4eOHBIX M MO3HABATEJBHBIX 337a4 ONPENeIEHHOTO
TUIIa, NPUOOpPETEHHE OIbITa B O00JAaCTH HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIaJICHNE KyJIbTYpPOW aKTUBHOTO HCIIOJIb30BAHMS PA3IMYHBIX MOMCKOBBIX CHCTEM, CaMOCTOSITENILHO BHIOMpATh
ONTHMAJIBHYIO (POPMY IpeAcTaBIeHUS HHPOPMAIMK ¥ WIUTIOCTPUPOBATH PeIlacMble 33/1a41 HECJIOKHBIMH CXEMaMH,
JarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

YMEHHE HCIOJb30BaTh W aHAIM3WPOBAaTh B TIpolecce y4eOHOW M HCCIIENOBAaTEIbCKOM AEATeIIEHOCTH
nH(OpMaLMIO O BIMSHUM HMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSHUE OKpPY’KAIOIIEeH
IIPUPOJIHON Cpenbl.

KoMMyHUKAaTHBHBIE YHHUBEpPCaJIbHbIe YUeOHbIe 1elCTBUA:

yMeHHs 3a7aBaTh BOIPOCH (B XOje Auaiora W (WIM) AMCKYCCHM) IO CYIIECTBY OOCY)KZAaeMOH TeMBl,
(hopMyIIMpOBATH CBOU MPEIOKEHHUSI OTHOCUTEIEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4;

YMECHUA NPEACTABIIATE MOJYYCHHBIC PE3YJIbTAThI MO3HaBaTEIIbHOU JACATCIBHOCTH B YCTHBIX U MMHUCBbMCHHBIX
TEKCTaX; JejlaTh MPE3EHTAIMI0 Pe3yJIbTaTOB BBIOJHEHUS! XHMHYECKOrO SKCIEepHMeHTa (J1abopaTOpHOro OIbITa,
Ja00paTOpHON pabOoTHI IO MCCIIEIOBAHHIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMeHHs y4eOHOTO COTPYJHUYECTBA CO CBEPCTHIUKAMH B COBMECTHOH MO3HABATENFHON U MCCIIEI0BATENBCKOM
JIESITETFHOCTH MPY PEIISHNH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4&Ta OOIINX MHTEPECOB U COTJIACOBAHUS MTO3UITHN
(obcyxnenus, oOMEH MHEHMSMH, «MO3TOBBIE IITYpMbD», KOOPJIMHAIMS COBMECTHBIX IEHCTBHH, OIpeaeieHue
KpPHUTEPHEB IO OIIEHKE KayecTBa BHIOJHEHHOM paboTHI U IpyTHe).



PeryasiTuBHBIC yHHBepcalbHbIe y4eOHbIE JeliCTBHA:

YMEHHE CaMOCTOSATENILHO OIPEENATh LEeIH I TeIbHOCTH, IIIaHUPOBaTh, OCYLIECTBIISITh, KOHTPOJIUPOBATH U
TP HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JEATENHEHOCTE, BEIOMpATh Hanboee 3¢ (eKTUBHBIE CIIOCOOBI PEeIICHHUS
y4eOHBIX M MO3HABATEIbHBIX 3a[ad, CAMOCTOSITENIbHO COCTaBIISATh MM KOPPEKTHPOBAThH MPEUIOKCHHBINH aIrOpUTM
JIEWCTBHUI NP BBHITIOJIHEHNH 3a/IaHUH C YYETOM IOJIyYeHHUs] HOBBIX 3HAaHMH 00 M3y4aeMbIX 00bEKTax — BEIecTBaxX U
peakLusiX, OLEHWBATh COOTBETCTBHE IIOJYYEHHOTO pe3yJjbTaTa 3asBICHHOW LW, yYMEHHE HCIIOIb30BaTh M
aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B yCIOBHH 3alaHHN.

NPEIMETHBIE PE3YJIbTATBI

B cocTaBe mpenMeTHBIX pe3ylbTaToOB 110 OCBOSHUIO 00S3aTENILHOTO COJEP)KaHMsl, YCTAHOBJIEHHOIO TaHHOM

(henepanpHO pabodei IPOTpaMMOii, BEIIEIAIOT: OCBOSHHBIE 00YJAIONIIMICS HaAYYHBIC 3HAHUS, YMEHHS U CIIOCOOBI
JEeWCTBHH, cnenuduyeckue Uil MPeIMETHOH o0iacTH «XUMHS», BHIBI IESITEIBHOCTH MO IIOJyYEHHIO HOBOTO
3HaHMs, €0 MHTEPIIPETAlNH, NPeoOpa30BaHHIO ¥ MPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIHsX.

K xoHmy oOyuenuns B 8 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh

c(hOPMHUPOBAHHOCTH Y OOYJAFOIIIXCS YMCHHM:

®  PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHITHIL: aTOM, MOJIEKYJa, XUMHYECKHUI 3JIEMEHT, IPOCTOE
BEILIECTBO, CJIOXHOE BEILIECTBO, CMECh (OAHOPOIHAS W HEOJHOPOJHAs), BAICHTHOCTh, OTHOCHUTEIbHAS
aTOMHAs M MOJICKYJIIpHash Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas oI
XMMHYECKOTO DJJIEMEHTa B COCJIMHEHUHW, MOJLSIPHBIH 00BEM, OKCHI, KHCIOTa, OCHOBaHHUE, COJb,
ANIEKTPOOTPULIATENILHOCTh, CTENECHb OKHCIICHHS, XHMHYECKas peakius, KilacCH(DUKAIMs peaKIHid:
pEaKIUH COCIWHECHUS, PEaKIMU PpA3IOKCHMS, PEaKIMH 3aMCEUICHHs, peakioud OOMEHa, 3K30- U
SHIIOTEPMHUYECKNE PEaKIUH, TEIUIoBOi >(dexT peakmum, sApo aTroma, 3JIEKTPOHHBIN CIOH aToMa,
aTOMHasA Op6I/ITaJ'H), paauyc atomMa, XUMHYCCKasd CBA3b, MNOJIApHad W HEIOJAPHAsA KOBAJICHTHAsA CBA3b,
WOHHAs CBA3b, HOH, KATHOH, aHWOH, PacTBOP, MaccoBast J0JIs BellecTBa (IPOIEHTHAs KOHIIEHTpaLus) B
pacTBope;

L4 WTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHH U MPUMCHATL OTU MOHATUA TIPU
OIMCAaHUHU BEUIECTB U UX NIPEBPALLECHUN;

®  HCIIOJB30BaTh XUMHYECKYIO CHMBOJMKY IJISI COCTaBICHUS (JOPMYJI BELIECTB U yPaBHEHHH XMMHUCCKHX
peakiuii;

L4 OINpPCACIIATEL BAJICHTHOCTh aTOMOB 3JICMEHTOB B 6I/IHapHI)IX COCAUMHCHUAX, CTCIICHb OKHUCJICHUA 3JICMCHTOB
B OMHApHBIX COCIMHEHMSX, MPUHAUIC)KHOCTh BEIIECTB K ONpPENEIEHHOMY KIacCy COEIMHEHHH IO
(hopmyiam, BUJT XUMUYECKOH CBS3M (KOBAJICHTHASI M MOHHAs) B HEOPIraHMYECKNX COSIMHEHMSIX;

e packpbiBath cMbich Ilepuoguueckoro 3axoHa J[. WM. MenneneeBa: [1eMOHCTpUPOBaTh INOHMMaHUE
MIEPHOINIECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT WX moJjioxeHus B Ilepmoanueckoit
cHcTeMe, 3aKOHOB COXPAHEHHMSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yUEHUS,
3aKO0Ha ABOTaJIpo;

e  OIMCHIBATH U XapaKTepu3oBaTh TabIMuHylo Gopmy Ilepnoauyeckoil cuCcTeMbl XUMUUECKHX JJIEMEHTOB!
pas3nuuarh MOHATHS «TJaBHast moarpymnmna (A-rpymma)» u «mmodounas noarpynna (b-rpymma)», mansie u
OoJIbIIIIE nepuoabl, COOTHOCUTH O603Ha‘-IeHI/I$[, KOTOPbIEC UMCIOTCS B Ta6n14ue ((HepI/IOL[I/I‘IeCKaH cucreMa
xuMmuueckux snemeHToB Jl. 1. MenneneeBa» C YHCIOBBIMH XapaKTEpUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj spa, oOIIee YHCIIO 3JIEKTPOHOB M paclpeseNeHne MX Mo
3JIEKTPOHHBIM CIIOSIM);

o KHaCCI/ICbI/IHHpOBaTB XUMHUYECKUE DJJIEMCHTBI, HCOPIraHMYCCKHUE BCHICCTBA, XUMHNYCCKUE PCaKINU (HO
YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TETUIOBOMY 3((heKTy);

e  XapakTepu3oBaTh (ONHUCHIBATH) OONIME XHMHUYECKHE CBOMCTBA BEHIECTB pPA3JIMYHBIX KIACCOB,
IMOATBEpXKAast OIHNCAHUE TPpUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XHUMHUYCCKUX
peakuuit;

® TPOrHO3MPOBATH CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HMX KAuyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MMPOTCKAaHUA XUMHUYCCKUX npeBpaLueHm‘/'I B PA3JINYHBIX yCIOBHUAX,

®  BBIYHCIISATH OTHOCHTENIbHYIO MOJICKYJSIDHYIO M MOJISIDHYIO MAacCChl BEIECTB, MAacCOBYIO JIOJIO
XMMHYECKOT'0 3JIEMEHTa 10 (hOpMYJIe COSTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, NPOBOIUTH
pacdéThl 10 ypaBHEHUIO XUMHYECKOH PeaKIvy;

o IMPUMEHATh OCHOBHBIC OII€paIun MBICIIUTETbHON JACATCIBHOCTH — aHaJIn3 W CHUHTE3, CPABHCHUC,
000011eHre, CHCTEMATH3AINIO, KIACCH(UKAIMIO, BBISIBICHHE NMPUYMHHO-CIEICTBEHHBIX CBSI3ed — IUIS
M3Y4YECHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHi, €CTECTBEHHO-HAYYHbIE METOAbI IO3HAHUS —
HaOJII0IeHUEe, M3MEPEHNE, MOJICIIUPOBAHNE, SKCTIEPUMEHT (peabHBIN U MBICIICHHBIH );



CJIC/IOBATH TPaBHUJIaM MOJIB30BAHUS XMMHYECKOW MOCYI0H M J1abOpaToOpHBIM 00OPYAOBaHHEM, a TaKXkKe
npaBUjIaM OOPAILEHHUS C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIMSIMH O BBIIOJIHEHHUIO JIAOOPaTOPHBIX
XUMHYECKHX OIBITOB TI0 MOJYYCHUIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOPOIA M KHUCIOPOJa),
NPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOH 0J1eil pacTBOPEHHOTO BELIECTBA, ITIAHMPOBATh
U TIPOBOJUTH XUMHYECKHE OKCIEPUMEHTHI 110 PAaCllO3HABAaHHMIO PACTBOPOB MIEJIOYEH M KHCIOT C
MOMOIIIBIO MHIMKATOPOB (JIakMycC, (heHon(Taaent, METUIIOPaHX U IpyTHe).

K xoHmy oOyueHus B 9 kJjacce INpeIMETHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHHH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKMX HMOHATHHM: XUMHUYECKUIl 3JIEMEHT, aTOM, MOJEKYysa, HOH,
KaTHOH, AaHMOH, INPOCTOE BEINECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPHLATEIHHOCTD,
CTENCHb OKHCIICHHSA, XHMHYECKasl PEaKnus, XUMHUYECKas CBSA3b, TEIUIOBOH 3(dexT peakunu, Moib,
MOJISIPHBIA 00BEM, PaCTBOP, NIEKTPOIIUTHI, HEIIEKTPOIUTHI, SJICKTPOIIUTUYECKAs JUCCOLMALIMS, PEaKIINU
MOHHOTO OOMeEHa, KaTajm3aTop, XMMHYECKOe paBHOBecHE, OOpaTHMbBIe M HEOOpaTHMBIC PEaKIHy,
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIWH, OKHCIHUTENb, BOCCTAHOBHTENb, OKHCICHHE W
BOCCTaHOBJIGHHE, aJJIOTPOINHUs, aM(pOTEPHOCTh, XWUMHYECKas CBs3b (KOBAJICHTHAs, HOHHas,
MeTaJuIn4ecKas), KpUCTaJIMUecKast pemi€éTka, KOppo3Hs METaIoB, CIUIaBBI, CKOPOCTh XUMHMYECKOMH
peaku, mpeaenbHo JomycTuMast koHuenTpanus 111K BemecTsa;

WITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKHMX IOHATUH M INPUMEHSATh ITH IOHATUS INPH
OIHCaHMUH BEILECTB U UX IPEBPALICHUH;

UCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY ISl COCTAaBICHUS (DOPMYJI BELIECTB M yPaBHEHUH XMMHUCCKHX
peakuuit;

OTIpeNieNATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHMYECKHX 3JEMEHTOB B COCAMHEHHUSIX Pa3IMYHOIO
COCTaBa, NPHHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAacCy COEAMHEHUH 1Mo QopMynaM, BHUI
XMMHYECKOH CBA3M (KOBaJICHTHAs, MOHHAS, METaJUINYECcKas) B HEOPraHMUYECKUX COCIMHCHMSAX, 3apsn
MOHa 10 XMMHUYECKO# (opMmyrie, XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTaHMYECKUX COEJANHEHHMH,
THUI KPUCTAJUIMYECKOHN PElIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath cMblch Ileproandeckoro 3akoHa [I. . MenzeneeBa u 1eMOHCTPHUPOBATh €ro IIOHUMAaHHE:
OIUCHIBATh U XapaKTepu3oBaTh Tabnnunyto Gopmy Ileproaiyeckoil cCHCTEMBbl XUMUYECKUX JJIEMEHTOB!
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «obounas noarpynmna (b-rpymma)», mansie u
OoJibIIME TIEPUOABI, COOTHOCHUTH OOO3HAUCHHMS, KOTOPblE HMEIOTCS B MEPHOAMYECKON Tabiume, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHHMS aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsja sipa,
o0Iee YHCIO DBIEKTPOHOB M PACIPEAeNICHHE HX II0 JJIEKTPOHHBIM CIOSM), OOBSACHATH o0Ommue
3aKOHOMEPHOCTH B M3MEHEHNH CBOWCTB 3JIEMEHTOB M WX COCAMHEHHUH B Ipejenax MajbIX MEepHoI0B 1
TJIaBHBIX MOJIPYIII C yYETOM CTPOSHHUS UX aTOMOB;

KJIacCU(UIMPOBATh XMMHUUYECKHE DJIEMEHTBI, HEOPraHWYeCKHEe BEIeCTBA, XUMHUYECKHE peakuuu (1o
YHCITy ¥ COCTAaBY yYacTBYIOIIMX B PEaKI[MH BEILIECTB, IO TEINIOBOMY 3 (EKTY, 0 H3MEHEHUIO CTeTIeHei
OKHCJICHHUS XUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATH) O0IIME U Ccrieln(pUUECKHEe XUMHYECKHE CBOMCTBA MPOCTBIX U CIIOXKHBIX
BEIIECTB, TIOATBEPXKAas  ONHMCAaHHE IpPUMEpPaMH  MOJEKYSIPHBIX WM  HOHHBIX  ypaBHEHHUI
COOTBETCTBYIOIINX XUMHUYECKHX PEAKIHH;

COCTaBJIATh YPAaBHEHUs BJICKTPOJIMTHYECKOH AMCCOIMAIMM KHCJIOT, IIEeNodYeld M coJsiel, MOoJHBIE H
COKpaIIE€HHBIE YPaBHEHHS pPEaKuWii HOHHOTO OOMEeHa, YpaBHEHHS pEeakIfi, IOITBEPKIAOIINX
CYIIIECTBOBAHHE T€HETUYECKOM CBSI3H MEX]y BEIIECTBAMH Pa3IMYHbIX KIaCCOB;

PacKpbIBaTh CYHIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKUUH IOCPEIACTBOM COCTABIECHHUS
AIIEKTPOHHOTO OalaHCca ITHX PeaKIuii;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOXXHOCTH IPOTEKAHUS
XUMHYECKHX NPEBPAIIECHU B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCHTENBHYIO MOJIEKYJISIPHYI0 W MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTa 1o (hopMyJie COSIUHEHHS, MACCOBYIO JOJII0 BELIECTBA B PACTBOPE, IIPOBOAUTH
pacuéThl 10 YPaBHEHHIO XUMHUYECKON peaKIiH;

co0Jo1aTh TMpaBHIiIa IMOJIB30BAHUS XUMHUYECKOW IMOCYJOH M Ja0OpaTOpHBIM OOOpYZOBaHHEM, a TaKKe
MpaBHiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSAMH II0 BBHIIOJTHEHHIO Ja0OPATOPHBIX
XMMHYECKHX OMBITOB 110 IMOJIyYSHUIO ¥ COOMpPaHMIO Ia3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKHCIIOTO
rasa);



NPOBOJIUTH PEAKIMH, MOJATBEPKAAIOIINE Ka4eCTBEHHBII COCTaB Pa3JIMYHBIX BELIECTB: pacliO3HABaTh
OIBITHBIM ITYyTEM XJIOPHJ-, OpOMHI-, HOAMA-, KapOoHaT-, docdar-, CUINKAT-, CyabdaT-, TUAPOKCHUI-
WOHBI, KaTHOHBI aMMOHHS M HOHBI H3YYCHHBIX METaJUIOB, NPHCYTCTBYIOIIHE B BOIHBIX pacTBOpax
HEOPraHNYEeCKUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OIEPAllMd MBICIUTEIBHONW AEATENbHOCTH — aHaJlM3 W CHHTE3, CpPaBHEHHE,
0000111eHre, CHCTEMaTH3aLUI0, BEISBICHUE MPUYNHHO-CICICTBEHHBIX CBS3EH — ISl M3Y4YEHHs] CBOWCTB
BEIIECTB U XUMHYECKHX PEaKLHil, eCTeCTBEHHO-HayYHBIC METOIbI TIO3HAHUS — HaOJII0IeHNE, H3MEPEHHUE,
MO/ICTIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIH U MBICJIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHUYCCKHEC MOHATUHA

HaumeHnoBaHue pa3jesnoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KontposabHbie IIpakTyeckue

DJyieKTpoHHbIEe (I (ppoBHIE)
o0pa3oBaTe/IbHbIE pecypehbl

XuMust — BakHast 00J1acThb

1.1 €CTECTBO3HAHMS U IIPAKTHYECKOMI 5 bubmotexa OK
' P https://m.edsoo.ru/7f41837¢c
JIEATEILHOCTH YEJIOBEKA
bubanoreka [JOK
1.2 B 1
CICCTRA 1 XUMIHCCKHE peartim ° https://m.edsoo.ru/7f41837c
HWroro no pasaeny 20

Paznen 2. BaxkHeiilmue npeacTaBuTeId HEOPraHMYeCKHUX BellleCTB

21 Bozayx. Kucnopon. [Torsatue 06 6 bubaroreka [JOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubaroreka [JOK
2.2 B 1
OROPOA.LIOHATHE © KHCTOTAX H COMAX 8 https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsl. [TonsiTue 00 5 Bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1 Bubmmorexa [IOK
' coeMHEeHMit https://m.edsoo.ru/7f41837c
Hroro mo pazaery 30

Paznen 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema xumuyeckux 3a1eMeHToB . U. MenneneeBa. CTpoenne aToMoB. XUMHUUYECKAasl CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUU

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepnommecxaﬂ CHCTEMA XUMHWYCCKUX
anemenToB [I. . MenneneeBa. CtpoeHne
aToma

Xumudeckas cBa3b. OKHCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIE PEAKITNH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Bbubaunorexa [JOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Bubamoreka [TOK

Hroro mo pasery 15 https://m.eds00.ru/7f41837¢
PesepBHOE Bpems 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3jae/ioB H TeM (uudposkie)
KonTtposabHbie IIpakTnyeckue
n/n MPOTrpaMMBbI Bcero oOpa3oBaTe/ibHbIE
padoThI PadoThI
pecypchl
Pasnea 1. BemecTBo U XuMHuYecKHe peakuum
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3/JeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOAUTHYECKAS AUCCOLIUALIMSL. 8 1 1 bubamoreka [TOK
' XuMHYECKHE PEAKIUK B pACTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTasibl U X COeIMHEHUS
21 O061ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubanorexa [JOK
' anemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
p | o 6
' TPYHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTUHCHUS
g | S e : L b ok
. MEHTOB V A-TpyIIIib. T U UX
. Py ’ P https://m.edsoo.ru/7f41a636
COCTUHCHUS
y 306111125[ x;pr/szHCTHKa X;/IIMI/Ie‘Ie;:KI/IX . . , Butmorexa LOK
. MEHTOB -rpymmnbsl. YT u
7 N Py frepon https://m.edsoo0.ru/7f41a636
KPEMHUH M UX COCTUHECHHUSI
Hroro no paszneny 25
Paznen 3. MeTaJ/uibl M MX cOeJUHEHUS
Bubnuoreka [IOK
3.1 06 i 4
HINe CBOHCTEA MeTalion https://m.edsoo.ru/7f41a636
bub. OK
3.2 Bakueiinme MeTamuibsl ¥ UX COSOUHEHHS 16 1 2 htI/tIp;I:I;I/(:T:.eeI;Z(I)_E).ru 17§412636



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

Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:kamwoumas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmorexa LIOK
' H P https://m.edsoo.ru/7f41a636
Hroro mo paznerny 3
PesenBioe Bhe 3 bubmuoreka [TOK
BHOE BpEMS
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N KoauuyecTBo yacoB Jara DyeKTpoHHbIE HU(POBLIE
Tema ypoka Kontponbubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bceero H3yYeHUs
padoThI padoThI pecypcsbl

1 IIpenmer xumun. Ponb XuMuM B )KU3HU 1 bubaunorexa [JOK
uesoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c

2 IToHsATHE O METOaX TTO3HAHUS B XUMUHU 1 Bubmorexa IOK

https://m.edsoo.ru/ff0d227e
IIpaxtudeckas padora Ne 1 «IIpaBuina paboTs
3 B §a60paT0pI/II/IpI/I TIPUEMBI o6pfmeHH$[Iz 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
nmabopaTOpPHEIM 000y IOBAHUEM»

4 Yuctoie BemecTBa U cMecH. CrmocoObl 1 bubaunoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxtudeckas padora Ne 2 «Paznencuue

5 c1vr1)ecel71 (Ha npnrl)wepe OYHUCTKH HoiapeHHOﬁ 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»
bubarorexa [JOK

6 ATOMBI H MOk Ibl ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 Bubnuorexa IIOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE Y4EHHE 1 Bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckast popmyia. BaneHTIEOCTL aTOMOB 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JICMECHTOB
OTHocuTeNbHAsI aTOMHAsI Macca. Bubmmorexa [IOK

11 1
OtHocuTeNnbHast MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 70151 XMMHUYECKOTO DJIEMEHTA B 1 bubnuorexa [IOK

COCANHCHNHA

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

KonnuectBo Bemectsa. Monb. MossipHas

Bbubnnorexa [JOK

13 Mmacca https://m.edsoo.ru/ff0d5230
14 ®du3nueckre U XUMUYECKUE SBICHHS. Bbubnnorexa [JOK
XUMH4ecKast peaKiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKky U yCIOBUS MPOTCKAHUS XUMUYECKUX bubnuorexa [TOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHU MaCCHI BEIIECTB. Bbubnnorexa [JOK
XUMHUUYECKHE YpaBHECHHS https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus KOJU4ecTBa, MacChl BEIIECTBA 10 bubanoreka [JOK
YPaBHEHUSIM XMMHYECKUX PEaKIIUit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peaKIui
18 (coeunﬁq;HmupamomeHm 3a£em;m Bubmorexa IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-3HLUUKIONEIUCT. bubarorexa [JOK
OO0001LIEeHNE U CUCTEMATHU3ALIMS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemecrsa bubnunorexa [JOK
U XUMHYECKHE PEAKIHI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsh razos. CocrtaB Bo3ayxa.
21 Knci}c])pon — 3JIEMEHT U MPOCTOE BeIL[li,eCTBo. Bubmmorexa IOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3HMYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpo/a (peaKkIuy OKHCIICHUS, TOPCHHUE). Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4614
Ionstre 06 oKcHIax
CriocoObl MOTy4YeHHs KUCIOpOa B
23 nabopaTopuu ZI npOMHmneHI;oﬂcm. bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ hexkT XUMUIECKON peakuu,
24 MOHSATHE O TE)E)MOXI/IMI/I‘{GCKOM y[I))aBH:HI/II/I BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U HIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HEPTh, YTOJIb U METaH).
25 3arpﬂ3He1§neq})30311}},/xa CIOCOOBI 11“0 Bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
26 IIpakrrueckas padora Ne 3 o Teme bubaunorexa [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«Ilomy4enue u cobupanue KucIopoaa,
U3y4YeHHE €r0 CBOHCTB»

https://m.edsoo.ru/ff0d4ae2

97 Bomopox — 31eMeHT 1 POCTOe BEUIECTBO. Bbubnnorexa [JOK
Haxosxenne B mpupoie https://m.edsoo.ru/ff0d4dd0
28 duzndecKkre U XMMUYECKHUE CBOMCTBA bubaunorexa [JOK
BojIopoza. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHsITHE O KHCIOTAX MU CONISIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl mosTy4eHust BOJ0poia B bubnuorexa [TOK
nabopatopuu https://m.edsoo.ru/ff0d4ddo
i le?laKTquCKaﬂ paZOTa Ne 4 o Teme Bu6miorexa LIOK
OYLYHCHHE B CODHPAHTIE BOAOPOLA, https://m.edso0.ru/ff0d4f42
H3yYCHHE €TI0 CBOHCTBY»
bubarorexa [JOK
2 M i é . A
3 OJIIPHBIH 00BEM Ta30B. 3aKOH ABOraapo hitps.//m.edsoo.ru/ffod542e
o | D e
T 11 T'0O UBBCCTHOM NYCCTBY B 'TB
. y xon Y Belll https://m.edsoo.ru/ff0d55a0
W 00BEMY
o | Dt s e
U1 H HOB H 'BEMHBIX
peaidiy na https://m.eds00.ru/ff0d5708
OTHOILICHUHU I'a30B
35 dusnueckne €CKHe CBOMCTBA BO bubmorexa LIOK
N3NY e U XUMHNY 151 BOHUCTBA B bl
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsaTre 00 MHAUKATOpaX bubmmorexa [IOK
’ a P https://m.edsoo.ru/ff0d59e2
- B:,Z[:CKaK 5acnzop::en;,. Hal\c;;uceomzme (p)l BuGmuorexa LIOK
HCHACHI HHBI TB bI. Bast a
m p p Aot https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
38 | rpmorommosms pusosen s ompegenis BuGmorera LIOK
P N . P p ped https://m.edsoo.ru/ff0d5eba
MacCCOBO J0JIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponsnaas pabora Ne2 mo teme «Kuciopox. Bubmmorexa IIOK

Bonopoxa. Boxa»

https://m.edsoo.ru/ff0d6342
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OKcHuAbl: cocTaB, KiIacCu(pHUKanus,

Bbubnnorexa [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomyuenne u XUMHYECKHE CBOWCTBA
41 KI/ICH};THBIX OCHOBHBIX U aM()OTEPHBIX bubamorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcCHOBaHWUsI: COCTaB, KJIaCCU(UKAIIUS, bubnuorexa [TOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [omyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa IIOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTaB, KiaccupUKaIms, bubaunoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [omy4eHne 1 XUMIYECKHE CBOMCTBA KUCIIOT Bubamorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Comu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
MOJTyYeHHUs, XUMUUECKHIE CBOMCTBA https://m.edsoo.ru/00ad9474
[MpakTrueckas pabora Ne 6. Peienue
47 AKCIIEPUMEHTAJIFHBIX 3a7a4 10 TeMe bubaunoreka [JOK
«OCHOBHBIE KJTACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eHeTnueckas cBsI3b MEXy KJIacCaMu Bubnuorexa IIOK
HEOPTaHUYECKUX COCANHEHHI https://m.edsoo.ru/00ad9a50
. bubarorexa [JOK
49 O0o001eHre U cUCTeMaTH3alys 3HaHUH https://m.edsoo.ru/00ad9ch?
50 KonTtponsHas padora Ne3 mo teme "OcHOBHbIE Bubnnorexa [IOK
KJTACCHI HEOPTAHMYECKUX COCNHEHHH" https://m.edsoo.ru/00ad9ela
[lepBbIe MONBITKN KIIacCUPHUKALIIH
51 xnﬁnqecxnx 3JIEMEHTOB. E;OHS[I’ITI/IC 0 rpymnmnax bubamorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
Ilepuonnueckuii 3axox u Ilepruoandeckas
52 CI/I(?[GMI; XUMHUYECKHX BHGMGETO}): . 1. Bubmmorexa IOK
https://m.edsoo.ru/00ada52c
Menneneesa
bubnuorexa [IOK
53 Ilepuonsl, rpymnmnsl, NOArPYMIIbI

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

Bbubnnorexa [JOK

>4 W3oromnst https://m.edsoo.ru/00ada342
CTpoeHHE AJISKTPOHHBIX 000I0YEK aTOMOB
55 SHEI‘,JMQHTOB Hepnlz)nnqecxoﬁ cucremsl [1. 1. bubmotexa OK
https://m.edsoo.ru/00ada6bc
Menneneena
XapaKkTepuCTHKa XUMHUYECKOT'0 JJIEMEHTA 110
56 eropnonoI:KeHmo B [lepuonuueckoii cucteme /1. Bubmorexa LIOK
https://m.edsoo.ru/00ada824
. Menneneera
3Hauenue [leproandaeckoro 3akoHa It
57 pa3BUTHUA HayI:I)(I/I Ii[ npaktuku. J[. H. li[/IeHzLeneeB Bubauorexa IOK
. https://m.edsoo.ru/00ada96e
— yuéHbIH, MeAaror U TpaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh AaTOMOB Bubmmorexa [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHast XuMHUJIecKas CBSI3b bubamorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasneHTHast OJIsipHAs XUMUYECKas CBSI3b bubamorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonspHas XMUMHUYECKas CBSA3b bubamorexa LIOK
https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHHUS Bubmmorexa IOK
https://m.edsoo.ru/00adae28
63 OKHCIHMTENbHO-BOCCTAHOBHUTEIILHBIE PEAKIMN bubamorexa LIOK
https://m.edsoo.ru/00adb076
64 OKUCIUTENHN U BOCCTAHOBUTEIIN Bubmmorexa IOK
https://m.edsoo.ru/00adb076
65 Konrponbhas padora Ned4 o teme «Ctpoenue bubanorexa [JOK
aTomMa. XUMHYECKAS CBA3bY https://m.edsoo0.ru/00adb486
66 Pe3zepBHbIit ypok. O000mEeHne 1 bubnnorexa [JOK
CHCTEMATH3ALUS 3HAHUI https://m.edso0.ru/00adbh33c
67 PeseprusbIil ypok. O600menue n Bubmmorexa IIOK
CHCTEMATH3aIHs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 Pe3zepBHbIil ypok. O000mEeHne n bubnnorexa [JOK

CUCTCMaTU3aluAa 3HAHUUI

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne Jara
Tema ypoka Kontponbubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bceero H3yYeHUs
padoThI PadoThI pecypcbl
ITepuonuueckuii 3axoH. [leproauueckas
1 cnfTeMﬂa XUMUYECKUX SﬂeMIe)HTjB A1 1 Bubmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB

5 eCKp S EMEHTOB Te s 1 bubamoreka [JOK

XUMHYECCKHX 3JICMEHTOB MIEPBBIX TPEX
P R https://m.edsoo.ru/00adb6b6
MEPHOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOM CBA3H U THUIIBI 1 bubaunoreka [JOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

5 «IToBTOpEHUE U yTiTyOIeHNE 3HAHUA 1 1
OCHOBHBIX pa3zesioB Kypca 8 kiacca»

Knaccudukanms XuMIIecKuX peakiuii mo bubarorexa [JOK

6 1
Pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpocC €CKOM peakiuu.

, HOHﬂTHe ot ;()) em xuMqu ! 01/1 : 147078 . BuGuorexa LIOK

HSTHE O TOMOTCHHBIX M T€TE€POTreHHBIX
P https://m.edsoo.ru/00adbe9a
peakmsax
[onATHE 0 XUMIYECKOM PaBHOBECHHU.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bubmmorexa [IOK
XMUMHYECKOH PEakiny 1 MOJIOKEHIE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHS

9 OKHCIIUTENTbHO-BOCCTAHOBHTE. e pea 1 BuGmorexa LIOK

KHCJTUTEIIbHO-BOCCTAHOBUTEIILHBI KIUH
peaxtt https://m.edsoo.ru/00adcade

10 Teopus 3J€KTPOIUTHUECKON TUCCOLMALIMN. 1 Bu6mmorexa [IOK
CustbHBIC U CITA0bIE IEKTPOTUTHI https://m.edsoo.ru/00adcd68

bubamnorexa [[OK

11 HonHble ypaBHEHUS peaKLuii 1 HomoTexa I

https://m.edsoo.ru/00add448
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XHUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMI

12 i 06 bubnuorexa [TOK
B CBETE I TaBJICHUI
cpete fipeActa eu ° https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
. XI/ICMZLIZCKZC cisc())p"écaTB: cm:)eﬁ B CBee:eOU Butmorexa LOK
I TaBJICHUH JIEKTPOITUTHICCKON
ped P https://m.edsoo.ru/00add8h2
JIICCOIIHAITIH
14 Tlo €0 0JIN3€ COJIeH BrGmorexa LIOK
HSTHE O THAPOIH TS
P https://m.edsoo.ru/00add9d4
15 0606 . bubamoreka [JOK
0OIIIeHNE U CUCTEMAaTH3alNs 3HAHUN
B H https://m.edsoo.ru/00addd12
IIpakTtrdeckas padora Ne 1. «Pemrenue Bubmmorexa [IOK
16
IKCIEPUMEHTAIIBHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
. i(aOH:EO.H:Haﬂ paicl);a N92C:(()) Te;vIe BuGmorexa LIOK
UTHY ST T HaIus.
HIEKEPOT A HHat https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIIMU B PACTBOPAX»
18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa IIOK
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xammmcexie cnoictaa, moayuene biorera L1OK
» oy ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
YCHU SIHOM KHCJIOTHI, H3YYCHHU
vny . JIOTHL, 13y https://m.edsoo.ru/00ade348
CBOWCTBY
B
” :;qHCJEe}Z;[ n(c)) ypaBHBeH::h; XI/;MI/I‘{aeCKI/IX BuGuorexa LIOK
KIUH, €CIIN OJMH U I'CHTOB JIaH B
pOANIL, A P A https://m.edsoo.ru/00ade488
N30BITKE
OO0mmast xapakTepuCTHKA JIeMeHTOB VIA- Bubmorexa [IOK
22
lynguina https://m.edsoo.ru/00ade64a
n | e o
XOXKICHH bl U HHCHUH B
A p fI https://m.edsoo.ru/00ade64a
npupozae. XMMHUIECKHE CBOUCTBA CEPhI
24 CepoBoiopo, CTpoeHue, (hu3nIecKue u bubamnorexa [[OK

XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunsl cepbl. CepHast KUCIIOTa, PU3MUECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBOHCTBA, TPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CII0c00a TOTydYeHHS Bubmmorexa IIOK
CEpHOM KHUCIOTHI. XMUMHIECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKAIOIIEH CPebl COSANHEHNUSIMH CEPBI

27 Brruncienue MaccoBOM JOJIU BBIX0/1a bubaunorexa [JOK
OPOAYKTa PeaKIUH https://m.edsoo.ru/00adec8a
OO01mast xapaKTepUCTHKA IIEMEHTOB VA-

28 n Ago pac OCTpaHCHUE oJne Bubauorexa IOK
TpyMbL. T, pactr HEHHUE B IPU ,

by pactipoctp . prpos https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA
AMMUaK, ero Gu3nIecKue U XUMHUIECKUE Bubmmorexa [IOK
29 .
CBOMCTBA, MOJTyYCHHE U TPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpaktuueckast padota Ne 3 o Teme
30 «I?Io TH:, e 2 d a;a 3 He TeN:: 0 Bubmiorexa IOK
Jy4eHHE aMMHUaKa, U3y4eHHE er'
. Y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [IOK
XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YIOOpSHHIA. Bubmmorexa [IOK
XuMHUYECKOe 3arpsi3HEHHE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
Dochop. Oxe octopa (V octhopHa

33 (bp(b na Gocgopa (V) u ochopras Bubmmorexa [IOK
KUCJIOTa, GPU3MIECKHE U XUMHYECKHUE

5 https://m.edsoo.ru/00adf68a
CBOMCTBA, IOJTy4YEHHE
HWcnons3oBanue docdaro a4ecTBe

34 HeH:H pat (1;6 (1; 8 VB 1;; q3 TeB . bubnnorexa [JOK

MHH bHBIX HUA. 3arps3HeHn
p . yAO0P p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubanorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcupipl yraepoaa, ux pusudeckue u

36 XMMHYECKHE CBOMCTBA. DKOJIOTHYECKHE Bbubaunorexa [JOK

l'IpO6J'I€MI)I, CBA3aHHBIC C OKCHUIOM YTIJIEpoJa
(v)

https://m.edsoo.ru/00adfebe
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Bbubnnorexa [JOK

87 YrombRas KHCAOTa i ¢€ comt https://m.edsoo.ru/00ae006¢
IIpaktudeckas padora Ne 4 o Teme
38 "l'I[)onyquHe yrrJ)IeKchoro rasa. BrGmorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOoHAT-HOH"
39 IlepBoHauaNbEHBIC TOHATHS 00 OPTaHUYECKUX bubnuorexa [TOK
BEI[ECTBaX KaK O COCUHECHUSX yriiepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennueHus Brbmmorexa [IOK
https://m.edsoo.ru/00ae080a
ITpaktuueckas padora Ne 5. Pemienue
41 SKI:ZHepI/IMeHTaHl:;HLIX 3aJ1a4 1o TeMe BuGmorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BaxHeWe HeMeTauTbl ¥ UX COCTUHCHHSDY
42 Kontponbnas pabora Ne3 mo teme bubnunorexa [JOK
«Baxkueiie HeMeTaIbl U MX COCAUHEHHS https://m.edsoo.ru/00ae0e18
OO0mast xapaKTepUCTHKA XUMAYICCKUX
43 3JIEMEHTOB — METAJJIOB. MeTanyeckast bubarorexa [JOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. GU3n4YecKue CBOUCTBA METAJLIIOB
XUMHYECKHEe CBOWCTBA METAILIIOB.
44 DNIEKTPOXUMHUUECKUN Psii HANIPsLDKEHUH Bubmmorexa IOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO01111e CrIocoObI MOTYYCHUS METAILIOB.
CrnaBbl. BeranciieHust o ypaBHEHUAM Bubnuorexa IIOK
45 .
XUMHYECKHX PEAKIUiA, €CITU OIUH U3 https://m.edso0.ru/00ae1156
PeareHTOB COACPIKUT MPUMECH
46 IonsTHe 0 KOPPO3UHN METAILIOB Bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
Bbubaunorexa [IOK
4 IenoHbie MeTaNTb! https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS Brbmmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILTBI — KAJIBIUI 1 bubamnorexa [[OK

MarHui

https://m.edsoo.ru/00ae15e8
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Bbubnnorexa [JOK

50 Baxueiiie coeJUHEHUS KaIbIUs https://m.eds00.ru/00ae 1568
51 O00011IeHNE U CUCTEMATHU3ALMSA 3HAHNIA
52 JKécTtrkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHs EES::I;I/(:IZ?S&)(.):S/O 0ac1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"KECcTKOCTh BOIBI M METOIBI €€ YCTpaHCHHS" https://m.edsoo.ru/00aelae8
54 J— bubnuorexa [TOK
https://m.edsoo.ru/00aelc64
55 AwmpoTepHBIe CBOICTBA OKCHAA U Bubmmorexa [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bubmmorexa [IOK
%6 HKeneso https://m.edS(I)lo.ru/Oanld86
57 Oxkcunipl, THApOKCHIBI U conn xene3a (1) u bubnuoreka [TOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATH3ALMA 3SHAHUA
o | Dol
«BakHelIe METAIIBL U UX COEAUHEHHS» hitps://m.eds0o.ru/00ae3ded
BrrunciieHus mo ypaBHESHUSIM XHMAYECKHX
o | o oo e
BbluncIeHUs MacCOBOI IOJIU BBIXOAA hitps://m.eds00.1u/00221 750
MPOJYKTa PeaKiu
61 O0001IcHHE ¥ CUCTEMAaTH3AIHs 3HAHUH
62 Kontponsnas pabora Ne4 mo teme
«BaxHeiie MeTauIbl ¥ UX COSANHEHMUSD
63 BemectBa u Mmarepuaisl B IOBCEJHEBHON Bubmmorexa IIOK
)KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMHUecKoe 3arps3HEHUE OKPYyKatoLlen bubnnorexa [JOK
cpeabl https://m.edsoo.ru/00ae4270
65 Ponb XuMuM B pemeHnH 3KOJIOTHYECKIX Bubmmorexa IIOK

mpooiieM

https://m.eds00.ru/00ae4270
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66 PeseprHrIil ypok. O6o0menune u 1 Bubmmorexa IIOK
cUCTeMaTH3alys 3HAHWH https://m.edsoo.ru/00ae0d0a
67 PeseprusbIil ypok. O600menune u 1 Bubmmorexa IIOK
CHCTEMATH3allNs 3HAHUN https://m.edsoo.ru/00adb33c
68 Pe3zepBHblit ypok. O000mIEeHNE 1 1 bubnnorexa [JOK
cUCTeMaTH3alys 3HAHWH https://m.edsoo.ru/00ad9ch2
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