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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpaMMa Mo XUMHHM Ha YPOBHE OCHOBHOTO OOINETro oOpa3oBaHHsI COCTaBJIeHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTElIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, npeacTaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBE (hellepalbHON pabodei MporpaMMBI
BOCTIHTAHUS U C YIETOM KOHIICTIIINHU TPENOoaBaHus yIeOHOTO mpeaMeTa «XUMUs» B 00pa3oBaTebHBIX
opranuzanusx Poccuiickoit @enepanuu.

IIporpamMma mo XxumMun Ia&T MPEACTABICHUE O IENIX, OO cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMINXCS CPENCTBAMH Y4eOHOTO IpenMeTa, YCTaHABIMBAET O0s3aTeNIbHOE MPEeIMETHOE
collepkaHue, mpeayCcMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TPOrpaMMbl IO XHWMHH, OMNpEIENIeT KOJIMYEeCTBEHHBIE W KAaueCTBEHHBIE XapaKTEPHCTHUKU
COZIepKaHUs, PEKOMEHYEMYIO IIOCIEN0BATEIHHOCTh M3YYCHHS XMMHU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9e0HOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa ISl pealn3anuy TpeOOBaHMA K pe3ylnbTaTaM OCBOEHHS OCHOBHOU
o0pa3oBaTenbHONM TPOTrpaMMBl Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHUH K
pe3yiabTaTaM OOYYCHHUs XMMHUA HAa YPOBHE IIeJied W3ydYeHHUs MpeAMETa W OCHOBHBIX BHIIOB Yy4eOHO-
MO3HABATENBFHOMN JIESTETHbHOCTH 00YYaOLIeroCs TI0 OCBOSHHIO YUeOHOTO COJep KaHusI.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHHUS 00ydarolierocs, ero
MPEJICTABICHUH O MaTepUaibHOM €IUHCTBE MHpa, BaXKHYIO POJIb HIParOT (OPMHUPYEMbIE XHMHUCH
MIPEJICTABJICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU K 00 SBOJIIOLIUHU BEIIECTB B IMIPUPOJIC, O MYTAX PEIICHUS
TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUECKOU, MUIIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, po0IeM 31paBOOXpaHEHHS.

N3yueHne xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisi caMOpa3BUTUST W (HOPMHUPOBAHUS KYyJIbTYPHI
JIMYHOCTH, e€ 00mIei U (HYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B (QOPMHPOBAHUE MBIIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH 00yUarOIMXCsl, HABBIKOB
WX CaMOCTOSITCIbHOW Y4eOHOW AESATEIbHOCTH, JKCICPUMEHTAIBHBIX U HMCCICIOBATCIbCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATSILHOCTH;

3HAKOMHT CO CIEIU(PHUKONH HAYYHOTO MBIIIJICHUS, 3aKIabIBa€T OCHOBBI IIEIOCTHOTO B3MUIsA[a Ha
€JMHCTBO MPHUPOJABI U 4YEJIOBEKa, SBJISCTCS OTBETCTBEHHBIM 3TAaloM B (OPMHUPOBAHMHM ECTECTBEHHO--
HAYYHOW TPaMOTHOCTH O00YYatOIIIXCs;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K ©CTECTBCHHO--HAYYHBIM 3HAHUSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKIIA/I B IKOJIOTHYECKOe 00pa3oBaHe 00YyYatOIIHXCsl.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DUKON Co/epKaHus yaeOHOro
npeaMeTa, KOTOPBIH SBIISETCS MEJarornyecky aJanTUPOBaHHBIM OTPAKEHHUEM 0a30BOM HayKH XUMHH Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS OPHUEHTHPOBAH HA OCBOSHHUE
00y4JaloMMHCS CUCTEMBI TEPBOHAYANBHBIX TIOHATHH XWMHH, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OT/IEIbHBIX 3HAYMMBIX MTOHITHH OPTaHWNYECKONH XUMUH.

CrtpyKTypa colep:kaHus MPOrpaMMBI 110 XUMUHU c(hOPMHUPOBaAHA HA OCHOBE CHCTEMHOTO TTOJIX0/a K
e€ m3ydenuto. CojiepkaHne CKIIAJBIBAETCS U3 CUCTEMBI MMOHITHIA O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHUCTEMBI MTOHATUH O XUMHUYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO TIPUHITUITY
MOCJIEIOBATEIBHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona JI. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— yYEHHUS O CTPOCHUH aTOMa U XMMHYECKOU CBSI3H;

— IPE/ICTaBIEHUH 00 AIEKTPOTUTHUYECKON JUCCOIHAIINY BEIIECTB B PACTBOPAX.

TeopeTnyeckre 3HaAHUS PacCMaTPUBAIOTCS HA OCHOBE AMIUPUYECKU MOTYYCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MTOCIEAOBATEIEHO OT OJTHOTO YPOBHS K JIPYrOMY, BEITIONHSSI (PYHKIIUU OOBSCHEHHUS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4aeMbIX BEILECTB.

OcBoeHMEe MPOrpaMMbl 10 XUMHH CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMUYECKOM
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOHN MPHPOJbI, LIEHHOCTHOTO OTHOIICHUS K
HAy4YHOMY 3HAaHUIO W METOJaM MO3HaHMs B Hayke. M3ydeHHe XMMHUHM NPOHCXOAMT C HPUBICYCHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyKaromuii mup», «brnomorus. 5—7 kmaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOHM KyJbTYphl. 3agada y4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHHHM CHCTEMBI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (HAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSl NMPU W3YyYCHHWH BEIIECTB M XMMHYECKUX peakiuid, B (pOpMHUPOBAHWUH U Pa3BUTHH
MO3HABATEIBHBIX YMEHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpu v3ydeHnH XUMHU Ha YPOBHE OCHOBHOTO 00IIETO 0Opa3oBaHus BaKHOE 3HAYCHUE MPUOOpETH
TaKue LeNH, Kak:

— (opMupoBaHHE HWHTEJIEKTYaJbHO Pa3BUTOH JIMYHOCTH, TOTOBOW K CaMO00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITUIO DPELICHWH, CIIOCOOHOM aganTUpOBaThCs K OBICTPO
MEHSIOLIIMCS YCIOBHUSIM KHU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUS, (OPMHUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— o0ecrnieueHHe  YCIIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO  OOYYAIOMIMMHCS  OTIBITA
PasHOOOpPa3HOM JEATENbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETCHIIUH ), IMEIOIINX YHUBEPCANbHOE 3HAUCHHUE AJIS1 Pa3IMYHbIX BUIIOB JEATEIbHOCTH;

— (dopmupoBanue obmeli QyHKIMOHATIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHUCIIE
YMEHUI OOBSACHSITH U OLICHUBATH SIBJIICHUS OKPY>KAIOLIETO MUPA, UCIIOJIB3Ysl 3HAHUS U OTIBIT, TIOTyYeHHEIC
NpY W3yYEHHH XUMHHU, NPUMEHATh WX TPH PEUICHUH MPOOJIEM B MOBCEJHEBHOW KU3HH M TPYIOBOM
JeSITeTbHOCTH;

— ¢QopMupoBanue y 0OyyaromUXCs TyMAaHHUCTUYECKUX OTHOIICHUH, MOHMMAaHUs LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MoBeleHHUs B ObITY U TPYyIOBOM
JESITEIbHOCTH B LIEJAX COXPAHEHUSI CBOETO 310POBbS M OKPY>KaIOLIEeH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHMBALUH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTaHHMIO HA
OCHOBE YCBOCHHsI OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIs H
HaNpaBJICHHOCTH JIaIbHEHIIETO 00yUeHHSI.

OOmee yMcnoO YacoB, OTBEAEHHBIX JUIS HM3YyYEHHS XHMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KJIACC

IlepBoHaYabHBbIE XUMHUYECKHE TOHSITHS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
®duznyeckrue CBOMCTBA BENIECTB. ArperarHoe cocTosiHhe BeliecTB. IIoHsTHE O MeTodax IMO3HAHUA B
xuMud. UncTeie BemecTBa U cMecr. CIocoObl pas3ieiieHus] CMeceit.

ATOMBI W MOJIEKYJIbl. XUMHUYeCKUe 3MeMeHThl. CHMBOJB XUMHUYECKHX AJIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas Mmacca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JIOJIST XUMHUYECKOT0 3JIEMEHTa B COCIUHCHHH.

KonuuectBo BemectBa. Mosnb. MoisipHas mMacca. B3auMoCBA3b KOJIMYECTBA, MAacChl U 4HCIA
CTPYKTYPHBIX €IUHUI] BeriecTBa. PacuéTel 1o opMynaM XUMUYIECKIX COSIMHEHUH.

dusnyeckre U XUMUYIECKHE SBIICHNA. XUMHYEcKas peaknnus U e€ MpU3HaKU. 3aKOH COXPAHCHHS
MacChl BEINECTB. XMMHUYECKHe YypaBHeHHs. Kiaccupukanus XUMUYECKHX peakiui (COCTUHCHHUS,
pa3JIoXKeHHs, 3aMEIICHUs, OOMEHA).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYA0H, MpaBuiIaMu paboThl B 1ab0opaTopuu U NpuéMaMu oOpaleHus
C J1adopaTOpHBIM 00OpYJOBaHHUEM, U3yYCHHE M ONHCaHUEC (PHU3MUECKUX CBOHCTB 00pasioB
HEOPraHWYECKUX BEIIECTB, HaOmroncHUe (u3nueckux (IUIABICHUE BOCKA, TasHHUE JIbJla, PACTUPAHUC
caxapa B CTYIKe, KHTICHHC U KOHJICHCAIIMS BOJbI) M XUMHUCECKUX (TOPCHUE CBEYH, TIPOKATMBAHUE MEIHOMN
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHUCJIOTOW) SIBIICHWM, HAOJIIOJICHUE W ONKUCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peakui (pa3ioKeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBaHuH, B3aMMOJICHCTBHE JKeje3a C PaCTBOPOM COJIU
meau (11), u3yueHue crocoOoB pa3esieHus] CMECel: ¢ IOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BhIMIAPUBAHUE,
JUCTWUISIIAS, XpoMaTorpadus, MPOBEICHUE OYMCTKH TOBApPCHHON COJIM, HAOJIOJICHUE W OIUCAHHC
PE3yIbTATOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOMICTO 3aKOH COXPAHEHHUS MACChI, CO3JaHUE MOJIENei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiimue npeacTaBuTe Il HEOPraHNYECKUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — aieMeHT U IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kuciaopoga. CriocoObl TOJIYYEHHUsS KHCIOpOJa B JIAOOpPAaTOpMHM W MPOMBIIUICEHHOCTH. KpyroBopor
Kkucaoposa B npupoae. O30H — ayuIoTporHas MOAU(GUKAIIKS KACIOPOa.

TemnoBoit  3pdeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
SHIOTEPMUYECKHE Peakuy. TOIUTMBO: yrollb M MEeTaH. 3arps3HeHHe BO3/yXa, YCHIIEHHE MapHUKOBOTO
addekra, pazpylieHre 030HOBOTO CIIOA.

Bonopon — anemeHnT m mpocTtoe BemiecTBo. Haxoknaenwe Bojopoja B mpupoje, pusudeckue u
XUMHYECKHE CBOWCTBA, PUMEHEHNE, CIIOCO0BI ToNTydeHwst. KHCIOoTh 1 com.

MounsipHbIii 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM yPaBHEHHSIM.

O®usnueckue cBoiictBa Boabl. Boma kak pactBopurtens. PactBopsl. HacklieHHblE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBas JTOJIS BEIIECTBA B PacTBOpE.
Xumnueckue cBoiictBa Boabl. OcHoBaHUs. Poib pacTBOpOB B MPUPOJE U B )KU3HU yenoBeka. Kpyrosopot
BOJIbI B IPUPOJIE. 3arpsa3HeHUe MPUPOIHbIX BoA. OXpaHa U 0UMCTKA IPUPOIHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coeamHeHuil.  Oxcuapl.  Kimaccudukanuss — OKCHIOB:
coneoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, amM(OTEepHbIE) W HecodeoOpasyromme. HomeHkmarypa
okcu0B. duU3nveckue U XuMUYeCcKrue CBOMCTBA OKCUAOB. [lonyuenue okcuaoB.

OcHoBanust. Kitaccudukanus ocHOBaHUM: MENOYN U HEPaCTBOPUMBIE OCHOBaHWs. HoMmeHKaTypa
ocHoBaHMH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKHUEe CBOHCTBA
kucnotT. Psg aktuBHoctu MetayuioB H. H. bekerosa. [lonydenue kucnor.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENeNeHNE COJEpKaHUsl KUCIOpPOAa B BO3AyXe, MONy4YeHue, coOupaHue,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHUKHOBEHHUS M MPEKpalleHns: ropeHus (Ioxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
OMMCaHWE WX CBOWCTB, MONy4YeHUE, cOOMpaHWe, paclo3HaBaHHME W HU3yYCHHE CBOWCTB BOAOPOIA
(ropenne), B3ammoxeicTBue Bomopona ¢ okcugoM Meau (1)  (BO3MOXHO — HCIOJIB30BaHUE
BUIEOMATEPUAIIOB), HAOIIOJCHE 00pa3OB BEIIECTB KOIUIECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIMYHOW pacTBOPUMOCTBIO, IPUIOTOBJIIEHHUE PACTBOPOB C OMNpeAenEéHHON
MaccoBOH Ji0jell pacTBOPEHHOTO BELIECTBA, B3aMMOACHCTBHE BOJIBI C METAJUIaMH (HATPUEM M KaJIbI[EM)
(BO3MOXKHO HCIIOJIb30BaHKME BHIIEOMATEPHAOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIICCTB
Pa3IMYHBIX KJIaccoB, HAOMIOJICHHE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3yyeHne B3ammoneicTBus okcuaa menu (II) ¢ pacTBopoM cepHOI KHCIIOTHL, KHCIOT C METaJlIaMHu,
peaxuuii HeWTpaau3aluy, MoJIydeHue HepacTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO MeTajlla APyTuM
U3 pacTBOpa COJIM, pellieHHe SKCIIEpUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre Kiaccsl HeOpraHnIeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumMuyeckux 3iaemeHtos JI. M.
Menpgeneea. Crpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHBIE METaUIbl, TaJIOTEHbI, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonuueckas cucrtema xumuueckux sneMeHtoB [[. U. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menpneneesa. Ilepuoasl u rpynnel. @usndyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnonoxeHuro B Ilepuommueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckoll CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U IrpakIaHUH.

Xumnueckasi cBs3b. KoBajeHTHast (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATEILHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenens okucieHua. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHCIeHHS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEHHUs, COeTUHEHUS).

Mestcnpeomemmnboie ceazu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHH, TaK U MOHATUH, SBISTFOIINXCS CHCTEMHBIMU
JUTSL OTAEBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.



OOmue ecTeCTBEHHO--HAY4YHbIE MOHATHS: HAYYHBIA (aKT, TUIOTe3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKaluus, NepUOANYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, dIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, U30TOIIbI, paIHOAKTUBHOCTH,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE IMOPOJBI, ITOJE3HBIE HCKOMAEMBbIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kalus, KajdblUs M WX COEJAWHEHHH B COOTBETCTBHHM C TIOJOKEHHEM JJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABI XUMHUYECKOH CBSI3H. THIBI KPUCTAIMUECKUX PEHIETOK, 3aBUCHMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKY U BUAA XUMUYECKOH CBS3H.

Krnaccudukaiuss ¥ HOMEHKJIATypa HEOPTraHHMYECKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEILECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T€HETHU4YCCKada CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKkUUMi IO pas3auyHbBIM NpHU3HAakKaM (10 4YUCIy WU COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorstTne o ckopoctn xuMudeckod peaknuu. [lorsTne 00 00paTHMBIX W HEOOPATHMBIX
XUMHAYECKHX peakuusix. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarume o karanumse.
[TonsTe 0 XHMMHYECKOM paBHOBecuH. DAKTOPHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUU U
MOJIOKECHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTETbHO-BOCCTAHOBUTENbHBIE ~ pPEaKUUM,  DJICKTPOHHBIA  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakiyu. CoCTaBlIeHNE YPaBHEHUH OKHCIMTEIbHO--BOCCTAHOBUTEJIBHBIX PEAKLUI C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 37IEKTPOIUTUIECKON AUCCOLUUALNHU. DJIEKTPOIUTHI U HEJIEKTPOIUTHL. KaTHOHBI, aHHOHBL.
MexaHn3M TUCCOLMALIMY BELIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOH CBs3u. CTENEeHb MUCCOLMALNH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHMYECKHX BEHICCTB — METAIJIOB U
HeMmeTaioB (TpaduTa U anMmasa), CIIOKHBIX BEHIECTB (XJIOpHIA HATPHUs), UCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHUYECKOW peaKkmMh OT  BO3JACHCTBUS  Pa3NUUHBIX  (aKTOPOB, HCCIE/IOBaHUE
AJNIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipollecca JAMCCONMAIMU KHUCIOT, IIesiouell W coie
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUsl PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIICICHHE ra3a, oOpa3oBaHHE BO/IbI),
OIIBITOB, WJIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaK]_II/Iﬁ (FOpeHI/Ie, peaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapakTepHBIE CTETEHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJopa (B3auMoAeHCTBHE C METAIUIAMH, HEMeTaIaMH, Iesodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, NMpuMeHeHue. JlelcTBHe XiIopa M XJIOPOBOAOPOAa Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO0mas xapakrepucTika 3eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHas KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOicTBa (0OMIME Kak MpeIcTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiaM CEpHOM KMCIOTHI, KauecTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxxaeHnue cepbl U €€ COCIMHEHUH B MPHUPOJE. XUMHUECKOE 3arps3HEHHE
OKpY’Kalolllel cpeapl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OOmast xapakTepuCcTUKa d7IeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIC
CTCTIEHN OKHCIEHUS. A30T, pacnpocTpaHeHHe B NpUpone, (U3MUECKHE U XUMHUYECKHE CBOHCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
IMPUMCHCHHUC. Conu aAMMOHHS, HUX (1)I/I3I/I‘IGCKI/IG N XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHUC. KauectBeHnas
pCaKkius Ha MOHBI aMMOHMUA. AzoTHas KucCJjoTa, eé IMOJIy4C€HHUC, (I)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBa
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHMSI B KaueCTBE MMHEPAIbHBIX yHOOpeHHH. XHUMHUYECKOE 3arpsA3HEHHE OKPYXAloLIeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE OOXKIOH, 3arps3HEHUME BO3AyXa, NOo4UBbl U BomoémoB). docdop,
aimotpornHeie Monudukanuu Gocdopa, Gusndeckne U xumudeckne coiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, pu3MUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
Ka4eCTBE MUHEPAJIBHBIX yIOOPEHUH.

Oo6mas xapakrepucTrka meMeHToB [VA-rpynmel. OcoOeHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIS
CTETIEH! OKHCJIECHUS. YTIIEPOJ, alIOTPOIHbIE MOANDHUKALIMY, PACIIPOCTPAHEHHE B IPUPOE, HU3UIECKUE
U XUMHYecKue cBoicTBa. AmcopOrms. Kpyrosopor yrmepoma B mpupoge. OKCHIBI yriiepoja, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
OKkonoruueckue NpodsieMbl, CBsI3aHHbIE ¢ OKcHoM yriepoaa (IV), rumoresa rio0anbHOrO MOTEIUICHUS
KJIMMaTa, TApHUKOBBIN 3P QEKT. YToibHas KUCIOTa U €€ COJIM, X (PU3MYECKUEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCIUHEHUSX yriepona (MeTaH,
9TaH, 3THIEH, alleTUIICH, 3TaHOJI, INIMLEPUH, YKCYCHasl Kucyiora). [IpupoaHbie MCTOUHUKH YTI€BOAOPOIOB
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMmblIeHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

KpemHuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoOJydeHUe W npuMeHeHue. CoenHeHHs
KpeMmHHUsi B mpupojae. OOmme mnperncraBieHuss o6 okcune kpemHus (IV) m KpeMHHEBOW KHCIIOTE.
CI/IHI/IKaTBI, HUX HUCIIOJIB30BAaHUC B 6LITy, B IPOMBINIJICHHOCTH. Baxneimnine CTPOUTECIIbHBIC MAaTCpUaAJIbI:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTEIIbHBIX MaTCpHUaIOB B HOBCC}IHCBHOﬁ KHU3HU.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHMYECKHX BEIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MPOBEICHHE
Ka4YC€CTBCHHBIX peaKqu/'I Ha XJIOpUA-UOHBI M Ha6HI—OZIeHI/Ie IIPU3HAKOB HX IIPOTCKaHUA, OIIBITHI,
oTpaxkamomue (U3NYECKHE M XUMHUYECKHE CBOWMCTBA TaJIOTCHOB M HX COCJAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE  BHUAEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3laMu XJOpPHIOB (TaJIOT€HHIOB),
03HaKOMJIEHHE C 00pasliaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJIb30BaHHE BUICOMATEPUAIIOB),



HaAOJIOJICHUE TpoIlecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIIOTEHI,
W3yYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIIOTHI, TPOBEJCHUE KAUSCTBCHHON peakiuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
asota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (hocopHBIX YIAOOpEHUH, MONy4YeHHUE, COOMpaHUE, PACIO3HABAHWE W W3yYCHUE CBOWCTB aMMUAKa,
MPOBE/JICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U HM3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
WCIOJb30BaHUE BUJICOMATEPHAJIOB), U3yUeHUE MOJCNeH KPUCTAUNIMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, NMOJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, IpOBEJICHUE KAYCCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI U WU3YYCHUE MPU3HAKOB HMX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTa/ibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMCHTOB — METAJUIOB HA OCHOBAaHUM HMX TOJIOKEHUS B
[lepuonuueckoit cucteme xumudeckux snemeHToB Jl. M. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTauioB. MeTaminyeckasi CBsI3b M METATMYECKas KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckue M XUMHUYSCKHE CBOWMcTBa MeTayuioB. OOmmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTaybl: monoxeHue B Ilepuogumyeckoil crucreMe xumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. OPu3nveckne u XMMUYECKHe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ THAPOKCUABI HATpUA U Kaiws. [I[puMeHeHne menoYHbIX MEeTalioB
U UX COCIUHEHUIL.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMudeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOKJAEHUE B npupoje. Puznueckue
Y XMMHYECKHAE CBONCTBA MarHWs W KalblusA. BaxxHeimme coequHEHHS Kanblus (OKCHI, TUAPOKCHUI,
conn). JKEcTKOCTh BOBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunnii: nonoxenue B Ilepuoanyeckoil cucreMe xumuueckux sneMeHToB [. . Menneneesa,
CTPOCHHE aTOMa, HaxoXJeHue B mpupoae. DU3MUYECKUE MU XHMHUYECKHE CBOICTBA aJIOMUHUA.
AmMoTepHbIe CBOCTBA OKCHJIA ¥ TUAPOKCH A AITFOMUHUSI.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menaeneesa,
CTPOCHHUE aToMa, HaxOoXJAeHWe B mpupone. Puznyecknue U XUMUYECKHUE CBOMCTBa keie3a. OKcHipbl,
ruapokcunbl u conu xkenesa (I1) u xenesa (I1I), ux cocras, CBOKWCTBA U MOyYCHUE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3WU METAJUIOB (BO3MOXKHO HWCIOJB30BaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHIA KallbIIUs W HATPUS C BOAOH (BO3MOXHO HCIOJIB30BaHWE BHIEOMATEPHAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIBIIMSI, TFOMUHUS, IMHKA, xkene3a (I1) u xeneza (III), menu (1), HaGmroneHre U onmUcaHUE MPOIIECCOB
OKpalllMBaHUSl IUIAMEHM HWOHAMH  HATpWsl, Kalusg MW Kalblus (BO3MOXHO  HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IUHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BakHeHIme MeTauTbl M BX COCTUHEHUS.

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B IOBCETHEBHON JKM3HHU YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIIECTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKOe 3arps3HEHHE OKpYyXaromied cpenasl (TpenenpbHas OMyCTUMas KOHIICHTPAIUs
BeniecTs, Aanee — [1JIK). Posb XxuMun B penieHrH 3K0JI0THYECKHUX ITPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3yYeHUE 00pa3ioB MaTepHAIIOB (CTEKJIO, CILIABBI METAIIIOB, TOJTUMEPHBIC MaTePHAIIHI).

Mescnpeomemmunie ceasu

Peanuzanus MexXNpeIMETHBIX CBsI3eH MPU M3YYCHUM XUMHUHU B 9 KIIacCe OCYIIECTBISCTCS Yepes
WCTIOJIh30BaHUE KaK OOINUX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK U MOHSATHH, SBJISIOMUXCS CHCTEMHBIMU
JUTSL OTACIBHBIX MTPEIMETOB €CTECTBCHHO--HAYYHOTO IIUKJIA.

OO0Imue ecTeCTBCHHO-HAYYHBbIC TOHSATHS: HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kiaccuukamus, MEepHOAMYHOCTh, HAOIOJCHHE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, U3MEPCHUE,
MOJICJIb, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHSI, MATCPUAITEI.

®dusuka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, O3JICKTPUYECKUHM 3apsj, MPOBOJHUKH, TIOIYIPOBOJHUKH, JHUAJICKTPUKH, (POTOIICMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHME BEIEecTBa, Tra3, pacTBOP, PacTBOPHUMOCTS,
KPUCTAJUTMYECKAsT PENIETKA, CIUIaBbl, (DU3MYSCKUE BEJIUYMHBI, CIVUHMIILI HM3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTRO, TUIAHETHI, 3BE3/1bI, COJHIIE.

Buonorust:  ¢otocuHTe3, nbIXaHue, OuWocdepa, DIKOCHCTEMA, MUHEPAIBHBIC yIO0OpCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATEIBHEIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIC TOPOJIBI, MOJIE3HBIC HCKOMACMBIC,
TOIUIUBO, BOJHBIE PECYPCEHL.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOT'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JINMYHOCTHBIE PE3yNIBTAaThl OCBOCHHS MTPOTPAMMBI OCHOBHOTO 00IIET0 00pa30BaHMs JOCTUTAIOTCS B
xozme OOy4eHHs XHMHH B CIUHCTBE Y4eOHOH M BOCIIMTATENFHOI IESATENFHOCTH B COOTBETCTBHH C
TPAANIMOHHBIMH ~ POCCHHUCKHMMHU  COLMOKYJIbTYPHBIMH ¥ JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIME B 00IIECTBE MPaBHJIAMU 1 HOPMaMH TTOBEJCHHUS U CIIOCOOCTBYIOT IpOIieccaM CaMOITO3HAHMS,
CaMOpAa3BHUTHS U COLUATM3ALIH 00YyJarOIINXCSL.

JINMYHOCTHBIE PE3yNbTAaTHl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATBHCS CHCTEMOM
HO3UTHBHBIX IIEHHOCTHBIX OPHEHTAINH M PACIIMPEHUE OIIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B
YaCTH:

1) naTPpHOTHYECKOT0 BOCIUTAHMS:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KyJIbTYpPHOMY, HCTOPUYECKOMY U HAaydYHOMY
HACJIEMIO, TIOHUMAaHHS 3HAYCHNS! XMMUYECKON HAayKH B KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIaJeTh JOCTOBEpHOH WH(pOpManMed O TMepeJoBbIX IOCTIKEHHSX M OTKPBITHAX MHPOBOH H
OTEUYECTBCHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOI0 BOCIIHTAHUS

NPEACTABICHUS O COIMANBHBIX HOpPMax M MpPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHN B KOJUICKTHBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOH M JAPYTHX BUJAAX JACATENBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOH COBMECTHOW NESTEIBHOCTH
NpY BBHIMOJIHEHWN YYeOHBIX, TO3HABATEJBbHBIX 3ajay, BBHIIOJHEHUH XWMHUYECKHX OKCIEPHUMEHTOB,
CO3JIaHMH YYEeOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHMIO ¥ B3aMMOIIOMOIIY B MPOIECCE ITOM
yueOHOI JesITeIbHOCTH, TOTOBHOCTH OILIGHMBATH CBOE MOBEJCHHE U TOCTYNKH CBOMX TOBapuIIel ¢
MO3HUIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIICACTBUI TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEHIECTBE M XMMHYECKOW PEaKIWH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIONINE OCHOBY JJISi IOHUMAaHHS CYIIHOCTH HAYYHOM
KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS HPUPOJBI, B3aUMOCBS3AX
YenoBeKa ¢ MPUPOJHOM Cpesioi, O POJIH XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEIH;

M03HaBaTebHbIE MOTHBEI, HATIPABJICHHbBIE HA MOJY4YeHUE HOBBIX 3HAHUI 110 XUMHHU, HEOOXOIMMEbIE
JUisi  OOBSICHEHUs HAOJIFOZAaeMBIX IMPOILECCOB U SBJCHHUM, IMO3HABATEIbHOW, WH(MOPMAIMOHHOW U
YUTATENLCKOW KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOH pa0dOThl C y4yeOHBIMH TEKCTaMH,
CIPaBOYHOH TUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEACTBAMH WHPOPMAITHOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEeHHIO M TO03HAHHWIO, JIOOO3HATENLHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOW W HCCIEIOBATEIbCKOW JIESATENBHOCTH, K OCO3HaHHOMY BBEIOOPY
HAaIpaBJIEHHOCTH U YPOBHS OOyUYEeHUS B JajbHEHIIEM;

4) popMupoBaHMsI KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHONICHUS K CBOEMY 370POBBIO, YCTAaHOBKH Ha
3JI0pPOBBII 00pa3 >KW3HH, OCO3HAHHE IOCIEACTBHN W HENPHATHE BPEIHBIX NPHUBBIUCK (YHOTpeOieHHs
QIIKOTOJIs, HAPKOTHKOB, KypeHUs ), HEOOXOIMMOCTH COOJIOICHUS TIpaBmiI 0€301IaCHOCTH MU 00paIieHnn
C XMMHYECKHMH BEIIECTBAMH B OBITY U peasbHOM )KU3HH;

5) TPy10BOT0 BOCIIUTAHUA:

MHTEPEC K MIPAKTUYECKOMY M3YUEHHIO MPO(eccHii U TpyJa pa3iuyHOro poja, yBaXKeHHUE K TPyLy U
pe3yibTaTaM TPYIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHUs MPEAMETHBIX 3HAHWU I10
XUMHH, OCO3HAHHBIA BBIOOD HMHIMBHIYaJIbHOM TPACKTOPHUU NPOMODKEHUS O00pa3oBaHUSl € YUETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIEHMIHOW TNPO(ECCHOHATBHON JESITEIbHOCTH M Pa3BUTHS HEOOXOOUMBIX YMEHHH, T'OTOBHOCTH
a1alTHPOBAThCS B IPO(ECCHOHATBHOM CpEeE;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMS:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3J0POBOTO M 0Oe30macHOro oOpasza KU3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3[I0POBBIO U KU3HU JIIOMICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B IMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, MPUHITHUI, THIOTe3a, (aKT, CHCTeMa, MPOIIecC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax W
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MUpa, W YHHUBEpCalbHbIC Y4eOHBIC JEUCTBUS (IMO3HABATENIbHBIC, KOMMYHHUKATHBHbIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue geiicTBUs:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
JIPYTHMH TIOHATHSMH), HWCIOJB30BaTh MOHATHA Ui OOBSCHEHHS OTIENBHBIX (DaKTOB W SIBIICHUH,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPHUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
yCTaHABIUBATh MPUYNHHO-CIIEJCTBCHHBIE CBS3M MEXIYy OOBEKTAMH H3YYECHHS, CTPOUTH IJIOTHYECKHE
paccyxaeHusi (HHIYKTHBHEIE, e TyKTUBHBIE, 10 aHAJIOTHH ), IeJaTh BEIBOJBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CHUMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPEOOPa30BEIBATh MTUPOKO IIPUMEHIEMBIE
B XMIMHU MOJIENBbHEIE MPEICTABICHNS — XUMHUYECKAN 3HaK (CHMBOJ AJIEMEHTa), XUMu4eckas popmyna u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
O00OBEKTOB — XHWMHYECKHX BEIIECTB W XUMHYECKHX pEaKIui, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Uil (OPMHUPOBAHHUS THUIOTE3Bl 1O TMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynabTaT, (GopMynHpoBaTh O00OONIEHHUS M BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOIO OIbITA,
HCCJICJIOBAHMUS, COCTABJIATh OTYET O MPOJICIIAHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HHPOPMAIIUIO PA3IIMYHBIX BUJIOB U (HOpPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6HBIX 1 IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HCMOJIB30BAHUS  HHPOPMAI[MOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJIOFPIﬁ, OBJIAJICHUEC Ky.]'[]:TypOﬁ AKTUBHOI'O HMCIIOJIB30BaHUA PA3JITUYHBIX



TIOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss WHPOPMALUN H
WITIOCTPUPOBATh peUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpamMMaMi, APYyTUMH QopMamMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHMKaTHBHBIEe yHHBepCcaJbHbIE y4eOHbIe 1elHCTBHA:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMS TPEICTABIATh IMOMYUYEHHBIE pPE3yJbTaThl MO3HABATEIBHOW NEATENBHOCTH B YCTHBIX HU
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOW MO3HABATENLHOH WU
UCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
MHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCyXkIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC ILITYPMBI»,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa BBINOJIHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI PEeIIeHUs] YIeOHBIX W MTO3HABATEIBHBIX 33/]a4, CAMOCTOATEIBHO COCTABIISATE HITU
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUH 00 MH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsIX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBJICHHOW LENH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3ynbTaTOB [0 OCBOSHHUIO 00SI3aTENBHOrO CONEPKAHUS, YCTAHOBICHHOTO
JAaHHOHW (enepanbHOi padodeil MporpaMMOi, BEIIEISIOT: OCBOCHHBIE 00yUYAIONMMHCA HayYHbIE 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4eHus B 8 kiacce rmpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpPaXKaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

e  PacKphIBAaTh CMBICJI OCHOBHBIX XMMUYECKUX IOHITUI: aTOM, MOJIEKYJIa, XUMUYIECKUN 3JIEMEHT,
MPOCTOE BEILECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHASI U HEOTHOPOAHAS ), BAJICHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl J0JII XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJIAPHBIM O0BEM, OKCHA,
KHCJIOTa, OCHOBaHHE, COJb, BJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHHS, XUMHYECKas
peakuusi, Kiaccu(UKalMs pPeaKlUid: peakiMd COCTUHEHUS, PEaKLUH Pa3NIOKCHHUS, PEeaKIUuu
3aMeIleHMs], peakiuu OOMeHa, 3K30- M JHAOTEPMHUYCCKHE DEaKIUH, TeIIoBOH 3QeKT
peaknuu, SApo aToMa, JJIEKTPOHHBIA CIIOW aTroma, aToMHas OpOuTaib, pajguyc aToma,
XUMHYCCKasA CBA3b, IMOJIApHAsA W HEIOJIApHas KOBaJICHTHAsA CBA3b, HOHHAA CBA3b, NOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JIOJIS BelIecTBa (MPOLIEHTHASI KOHIIEHTPAIUs) B PaCTBOPE;

. HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCECKHUX MOHSITHHA U MIPUMECHATb 3TH HNOHATHUA
IIpU OIMMCaHNHU BCUICCTB U UX HpeBpaIHeHHfI;

e  HCIOJB30BaTh XUMHYECCKYIO CHMBOJHKY JIJISI COCTaBieHUS (OpMyN BENIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUil;

. OIpeaAcIATh BaJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCAMHCHHUAX, CTCIICHb OKHCICHUS
3JIEMEHTOB B OWHAPHBIX COEIWHEHHSX, IPUHAIICKHOCTh BEIIECTB K OMpEAENEHHOMY Kiaccy



coeuHEeHNH 1o (QopMynaaM, BHI XHMHYECKOH CBs3M (KOBaJeHTHass M HWOHHas) B
HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cmbici [lepuonnueckoro 3akona [I. WM. MeHnneneeBa: I€MOHCTPUPOBATH
MOHUMAaHHE TIEPHOANYECKOI 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX IMOJIOKEHHS
B llepnoanueckoil cucteMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUYeHHUsI, 3aKoHa ABOTaipo;

OMKCHIBATh M XapaKTepHU30BaTh TabmuuHyto Gopmy lleprmoamyeckoil cHCTEMBI XMMHUYECKUX
9JIEMEHTOB: Pa3iNyaTh MOHATHUS «TJaBHas MoArpymmna (A-rpynmna)» u «no0Oo4Hasi MOArpymmna
(b-rpynma)», Manele u OONbLIME MEPUOIBI, COOTHOCHTH 00O3HAYEHUS, KOTOPHIE MMEIOTCSA B
tabmuue «llepuoanyeckas cucrtema xumudeckux osnementoB JI. WM. Menneneesay ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsia
a1pa, oolIee YHCIIO ANEKTPOHOB U PACTIPEACTICHUE UX IO JIEKTPOHHBIM CJIOSIM);
KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUIECKHE BEIECTBA, XUMHUYECKHUE PEaKIIH
(10 YuCIy ¥ coCcTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, 10 TEIIOBOMY 3P QEKTY);
XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECCTB Pa3JIMUHBIX KIIACCOB,
NOATBEPXKIasl OIMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX  ypPaBHEHUH  COOTBETCTBYIOIMX
XUMHUUYECKUX PEaKIIUii;

NPOTHO3MPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXHOCTHU TIPOTEKAHHUA XUMHUUECKUX TPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI 10 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

MPUMEHSATH OCHOBHBIE OIEpAlMd MBICIHUTENBHON JESITeNThHOCTH — aHalIW3 ¥ CHHTE3,
CpaBHEHHE, O00O0IIEeHHEe, CHCTEMATHU3alNl0, KIACCH(DHUKAIMIO, BEHISBICHHE NPUIHHHO-
-CIIEZICTBEHHBIX CBSI3€d — [UIsI WM3YYCHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUil,
€CTeCTBEHHO-HAyYHbIE METOJABI IO3HAaHWS — HaOMIOJeHWe, W3MEpeHHe, MOICIHPOBaHUE,
AKCIIEPUMEHT (pealbHBIA U MBICIIEHHBIN);

CJIeTOBATh MIPABHIIaM TIOJIB30BAHHS XUMHIUECKOH IMOCY101 1 TabopaTOPHBIM 000PYIOBaHUEM, &
TaKk)Ke TpaBWJIaM OOpaIleHus C BEHIECTBAMH B COOTBETCTBHH C HHCTPYKIUSAMH IO
BEHITIOJTHEHUIO  JTa0OpAaTOPHBIX ~XUMHYECKHX ONBITOB [0 TIIOJYYCHUIO UM  COOHMPaHHIO
ra3oo0pa3HbIX BemIeCTB (BOIOpONa W  KHCJIOPOJAa), IPHUTOTOBICHUIO PAcCTBOPOB C
onpeAenEHHON MacCOBOHM Joyield pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB IIENIOYEH W KUCIOT C ITOMOIIHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U PyTHE).

K xoHiy o0yueHust B 9 Kjacce rnpeJMeTHbIE pe3yiIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpaXKaTb
c(hOpMHPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

PacKpbIBaTh CMBIC]T OCHOBHBIX XMMHUYECKUX MOHATHI: XUMHYECKHUIA JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHWOH, TMPOCTOE  BELIECTBO, CJIOKHOE  BEIECTBO, BaJEHTHOCTbD,
3JIEKTPOOTPULIATEIBHOCT, CTENCHb OKHCIICHHs, XUMHYECKas peakUus, XUMUYecKas CBS3b,
TeroBoi 3((deKT peakuu, MOJIb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIUTHI, HEAIEKTPOIHUTEHI,
ANEKTPOIUTHYECKAS JTUCCONUAINS, PEAKIUH HWOHHOTO OOMEHa, KaTaliu3aTop, XHUMHUYEeCKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaKiuy, OKUCIUTENh, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBICHHE, aJUIOTPOITHS,
aM(pOTEPHOCTh, XUMHYECKasl CBS3b (KOBAJICHTHAS, HOHHAS, METAJLTMYECKAsT ), KpHCTAIUTHIECKast
peméTka, KOpPpO3HWsS METAJIOB, CIUIABhl, CKOPOCTh XHUMHYECKON pEakKIUH, TPeIeibHO
nonyctuMast koHuentpanus [1JIK BemiecTsa;

WITFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHYECKUX TOHSATHH M NPUMEHSTh 3TH TOHSITHS
NIPY OMTUCAHWH BEIIECTB M UX TPEBPAIICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTABICHHs (OPMYJ BEIIECTB U YpaBHEHUH
XUMUYECKUX PEaKLUil;



ONpEAENATh BAJEHTHOCTh M CTENEHb OKHCIEHHWS XMMHUYECKHX 3JEMEHTOB B COCAMHEHUSAX
Pa3IMYHOrO COCTaBa, NMPHHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COSAMHEHHUH IO
dopmynam, BHA XHUMHUYECKOH CBsI3M (KOBaJCHTHAas, WOHHAs, MeTaJulM4yeckas) B
HEOpPraHMYEeCKUX COCAMHEHHAX, 3apA] HOHA MO XMMHYECKOW (opmylie, XapakTep Cpeabl B
BOJHBIX PACTBOpaX HEOPraHWYECKUX COEAUHEHMH, THUI KPUCTAJUIMYECKOW pPEIIETKH
KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch Ilepuoauueckoro 3akona [[. M. MenneneeBa U AEMOHCTPUPOBATH €O
MOHUMAaHHWE: OMHCBHIBaTh W XapakTepu3oBaTh TabamuHylo Qopmy [lepmoamueckoil cucteMbl
XUMUAYECKHX 3JIEMEHTOB: pa3indaTh MOHATHS «TJaBHAs moArpymnmna (A-rpymmna)» u «mobouHast
noarpynna (b-rpynma)y», maneie u Oonblive MEpUOABI, COOTHOCHUTH 0003HAUCHHsS, KOTOpHIC
UMEIOTCSL B MEPUOJUYECKON TaONHIEe, ¢ YUCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi siipa, o0lIee YUCIO AIEKTPOHOB U paclpeiesieHHe uX
MO 3JCKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
3JIEMEHTOB M UX COEJMHEHUI B MpejeNiaX MajblX NMEPUOAOB M TIaBHBIX HMOATPYII C Yy4ETOM
CTPOEHUSI UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUIECKHE BEIECTBa, XUMHUYECKHUE PEaKIH
(mo uWcnmy M COCTaBy Y4YacTBYIOUIMX B PEaKUWH BEIIECTB, MO TemuioBoMy 3¢dekry, 1o
W3MEHEHHUIO CTEIIEHEW OKUCICHUS XUMHYECKHUX SHGMGHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BCIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX HW  HWOHHBIX
YPaBHEHUI COOTBETCTBYIOLINX XUMUYECKUX PEAKLIMIA;

COCTaBJISITh YPABHEHHUSI SJICKTPOIUTHYECKON JUCCOLMALIMH KUCIIOT, IEN0YEH U COJIEH, MOIHbIE
W COKpam¢HHBIE ypaBHEHUS pEak[uid HOHHOTO OOMEHa, YpaBHEHHS  peakiui,
MOATBEPKAAIONIUX CYLICCTBOBAHUE T'€HETHUYECKOW CBSI3W MEXKIY BEIIECTBAMHU PA3THYHBIX
KJIaCCOB;

pacKpbpIBaTh  CYLUIHOCTb  OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBIICHHSI AJIEKTPOHHOTO OajaHca ITHX peaKkInii;

MPOTHO3UPOBATh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXHOCTH
MPOTEKaHUSI XUMUYECKHUX MPEBPALLIECHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIHO MacChl BEUIECTB, MaCCOBYIO JIOJIIO
XUMHYECKOTO dJIeMeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONIO BEIIECTBa B PacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pEeaKIInH;

cOOJIFOIaTh MpaBWIIa MOJIB30BaHUS XMMHUYECKOHN TIOCY IO U JTabopaTOPHBIM 000pyIOBaHUEM, a
TakKe MpaBuiia 00palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKITUSMU TI0 BBITOIHEHUIO
mab0paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa u yTIIeKUCIIoro ras3a);

MPOBOJAUTh PEAKLMM, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pPA3JIUYHBIX BELIECTB:
pacro3HaBaTh OMBITHBEIM IYTEM XJIOpUI-, OpOMH[I-, HOAU[-, KapOoHaT-, Gocdar-, cCuImuKar-,
cynehar-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBl HM3yYEeHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOAHBIX paCcTBOpPax HEOPraHUYECKUX BEIIECTB;

IMPUMCHATL OCHOBHBIC OIICpalun MBICIIUTETbHOM JACATCIIBHOCTH — AaHaJlu3 W CHUHTEC3,
CpaBHCHUC, O606H.[eHI/Ie, CUCTEMATH3alUI0, BBIABJICHHUEC IPUINHHO-CJIICICTBEHHBIX CBsI3eH — JIIsL
HN3Yy4YCHUA CBOWICTB BCHICCTB U XUMHNYCCKUX pealcunﬁ, €CTCCTBCHHO-HAY4YHbIC METO/bI ITIO3HAHUA
— HabmroZicHNe, H3MEPEHNE, MOIETTUPOBAHIE, IKCIIEPUMEHT (PeabHBIA M MBICIICHHBIHN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

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

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Koua-Bo DJIeKTPOHHbIE
[
wa ToyPORa MR wennn | obpmepmtenviste | wnopuanmn
Bcero pecypen

1 IIpenmer xumuu. Pons XuMuu B )KM3HU YesloBeKa. Tena u 1 bubnuoreka [JOK §1-2
BEIIIECTBA 05.09.2023  https://m.edsoo.ru/ff0d210c
[TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B

2 nabopaTopuu U IPUEMBI OOpAILICHHS C TaOOPATOPHBIM 1 bubmorexa HOK
0BOpyIOBAHHEM 07.09.2023  https://m.edsoo.ru/ff0d23dc

3 YucTteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus 1 bubnuorexa [HOK §4
cmeceit 12.09.2023  https://m.edsoo.ru/ff0d26ca

4 [IpakTuyeckas pabora Ne 2 «Pa3nenenue cmecei (Ha 1 bubmuoreka [JOK
IpUMepe OYUCTKHU MTOBAPEHHOMN COJIN)» 14.09.2023  https://m.edsoo.ru/ff0d28c8

5 dusnueckue U XUMUYECKHE SBICHUSA. XUMUYeCcKas 1 bubnmnorexka HOK $6
peakuus 19.09.2023  https://m.edsoo.ru/ff0d37fa

° AATOMEI I MOEKYTi b 21002023 E;I[i?;r?]?:;(sigglllfdeZaGc 37

7 Tpocre n cromme pemetsa L 6002028 mupimessonutioszsse S

8 Xumnueckue 31eMeHThl. OTHOCHUTENBHAS aTOMHAs Macca. 1 bubmunorexa [IOK §10-12
3HaKu (CHMBOJIBI) XUMUYECKHX JIIEMEHTOB 28.09.2023  https://m.edsoo.ru/ff0d2be8

9 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB. XUMUYECKas 1 bubmunorexa [IOK §13-14
dbopmyna. OTHOCHTENbHAS MOJIEKYIISIPHASI Macca 03.10.2023  https://m.edsoo.ru/ff0d2eae

10 MaccoBast 10J11 XUMAYECKOTO DJIEMEHTA B COEANHEHUN 1 05.10.2023 Egi?;;fg;gﬁ}:fo 4350¢ §15



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c

bu6nuoreka [IOK

11 | BaucHIHOCTE XMMUMECRIK JNEMCHTOR 10.10.2023  httpsimedsoo.rufffodzzse OO

12 Cocrasnenue ¢popMyI IO BaJICHTHOCTH 12102023 ﬁg{iﬁ;&tﬁ)gﬁ}; 0d3al6 §17

13 Atowmo-MorekynipHoe yerie 17.10.2023 Eﬁ?ﬁfﬁgﬁﬁmdmo 318

14 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE bubnnorexka HOK §19-20
ypaBHEHUS 19.10.2023  https://m.edso0.ru/ff0d3b88

15 Kitaccupukanuss XUMHUYeCKUX peakiuii (COSTMHCHHSI, bubnmnorexka HOK §21
pa3oKeHus, 3aMelIeHns, 00OMEeHa) 24.10.2023  https://m.edsoo.ru/ff0d3f34

16 M. B. JIoMOHOCOB — y4€HBII-IHUUKIIONEIUCT. bubnnorexka HOK
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 26.10.2023 @ https://m.edsoo.ru/ff0d40c4

17 KonTpoubnas padora Nel o reme «Bemectsa u bubnmnorexka HOK
XUMHYECKHE PEaKIUN» 14.11.2023  https://m.edsoo.ru/ff0d4290

18 KonuuecTto BemecTBa. Moib. Mossipaast Mmacca 16.11.2023 Egi?;;?:g;gﬁ}; 0d5230 §36

19 Breruucnenus koau4decTBa, MacChl BENIECTBA 110 bubmmoteka [IOK §37
YPaBHEHUSAM XMMHYECKHUX PEAaKIIUN 21.11.2023  https://m.edsoo.ru/ff0d5708

20 Kucnopon. Cioco6sI mosmydeHust KUCJIopoaa B bubmuorexa [JOK §22
1abopaTOPUN U TPOMBIIIICHHOCTH. 23.11.2023  https://m.edsoo.ru/ff0d497a
dusnyuecKkue 1 XMMUYEeCKHe CBOWCTBA KHCIOpOoaa

21 (peakuuu okucienus, ropenue). [lonstue 06 okcugax. bubmmorexa LOK §23-24
ITpuneHeHIe KHCIopoa 28.11.2023  https://m.edsoo.ru/ff0d4614

99 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopox — bubnmoreka [JOK §26-27
AJIEMEHT U MPOCTOE BeliecTBo. O30H 30.11.2023  https://m.edsoo.ru/ff0d448e
TennoBoii 3 PeKT XUMUIECKOHN peaKIuu, IOHITHE O

23 TEPMOXMMHYECKOM ypaBHEHUH, IK30- U bubnrorexa LOK

05.12.2023  https://m.edsoo.ru/ff0d4790

SHAOTCPMUYCCKUX PCAKIIUAX



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
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TomnmuBo (He(Th, yroiab U METaH). 3arpsi3HEHHUE BO3yXa,

bu6nuoreka [IOK

24 CIIOCOOBI €T0 MPEIOTBPAICHUS 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
25 [Ipaktuyeckas padora Ne 3 o teme «llomyuenue u bubnunoreka [JOK
coOMpaHue KUCIOPO/ia, U3YUCHUE €r0 CBOMUCTBY 12.12.2023  https://m.edsoo.ru/ff0d4ae2
26 Bonopoa — anemeHT U npocroe BemecTBo. Haxoxaenue bu6nuoreka [IOK §28
B [IpUpoOLE 14.12.2023  https://m.edsoo.ru/ff0d4dd0
97 DuU3NYECKUE U XUMAYECKUE CBOMCTBA BOJIOPO/A. bubnuotexa [HOK §29
[Ipumenenue Bogopoaa 19.12.2023  https://m.edsoo.ru/ff0d4dd0
28 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa [JOK
21.12.2023  https://m.edsoo.ru/ff0d50d2
29 [TpakTiueckas pabota Ne 4 mo reme «llonydyenue u bubnuorexa [HOK
coOupaHue BOAOPOa, U3yUCHHE €0 CBOMCTBY 26.12.2023  https://m.edsoo.ru/ff0d4f42
30 Momnsipasiii 00bEM ra3oB. 3akoH ABOTaapo 98.12.2023 Egggﬁ?ﬁ:&igﬁﬁf 0d5426 §38
31 Berancnenus 00pEMa, KoJIMUeCcTBa BEIIECTBA Ta3a 1Mo €ro bubmmorexa [JOK
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WK O0BEMY 11.01.2024  https://m.edsoo.ru/ff0d55a0
39 Boruncnenus 005EMOB ra3oB 1O YpPaBHEHHUIO PEaKIIUU Ha bubmmoreka [JOK §39
OCHOBE 3aKOHa 0O0BEMHBIX OTHOIIIEHUI ra30B 16.01.2024  https://m.edsoo.ru/ff0d5708
33 dusndeckue 1 XUMHUIECKUE CBOMCTBA BOJIBI 18.01.2024 Eg&?ﬁﬁ?gg&gﬁﬁf 0d587a §31-32
. bubmuorexa [JOK
34 CocraB ocHoBanuii. [lonsitue 06 nHIUKATOpaX 93012024 https:/m.e dsogru p—
Bona kak pactBopurens. HackimeHnHbie u
35 HEHACBILIEHHBIE pacTBOPbI. MaccoBast 10J1 BELIECTBA B bubnuorexa LHOK §33
25.01.2024  https://m.edsoo.ru/ff0d5b40
pacTtBope
[Tpaktrueckas padota Ne 5 o teme «lIpurorornenue
36 PacTBOPOB € OMPEIEIEHHON MacCOBOM Toeit bubmorexa [TOK
30.01.2024  https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO BELIECTBA)



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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bu6nuoreka [IOK

37| Pemenne sazas 01.02.2024 https://m.edsoo.ru/ff0d4ddo
38 KonTpouabsnas pa6ora Ne2 o reme «Kucnopon. bubnunoreka [JOK
Bonopon. Boxa» 06.02.2024  https://m.edsoo.ru/ff0d6342
39 Okcuapl: cocTaB, KiaccuduKaiys, HOMEHKIIATypa. bubmuorexa [JOK §40
[Tonydyenue okcuaoB 08.02.2024 @ https://m.edsoo.ru/ff0d664e
. bu6mmoreka [IOK
40 XUMHUYECKHEe CBOMCTBA KUCIOTHBIX, OKCHIOB 13.02.2024  https://m.edsoo.ru/f0d664e §40
) bubnuorexa LIOK
41 OcHoBaHus: cOCTaB, Ki1accu(uKaIis, HOMCHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffod67ca §41
. . bu6mmoteka [IOK
42 AMMIIECKHE CBOHCTBA OCHOBAMMNH 20.02.2024  https://m.edsoo.ru/ff0d67ca 342
43 AMoTepHbIe OKCHUJIBI U THIPOKCHIbI 99 02.2024 §43
. bu6nuoreka [IOK
44 Kucnotsl: cocras, kinaccuduxaius, HOMEHKIATypa 97.02.2024  https://m.edsoo.ru/ffodfee? §44
. bubmmoteka [IOK
45 [TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT 20.02.2024  hitps://m.edsoo.ru/ffodfee? §45
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHHUs, bubmuorexa [JOK §46-47
XUMHUYECKHE CBOHCTBA 05.03.2024  https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIIepUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIC KIIaCCHI bubmorexa LOK
p s . 07.03.2024  https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCIMHCHUI
48 I'eneTnueckas CBsA3b MEKIY KIaCCAMH HEOPTraHUYECKHX bubnmoreka [JOK
COEIMHEHU N 12.03.2024  https://m.edsoo.ru/00ad9a50
. but6mmoreka [IOK
49 Obobmietie  CHCTEMATH3A SHAHKIA 14.03.2024  https://m.edsoo.ru/00ad9ch2
50 Kontpoabnas padora Ne3 mo teme "OCHOBHBIEC KJTacChI bubnuotexa [JOK
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HEOPraHUYECKUX COeAMHEHUI" 19.03.2024  https://m.edsoo.ru/00ad9ela
51 [TepBbIie MOMBITKH KIaCCH(PUKAIINN XUMHYECKIX bubnnoreka HOK §49
as1eMeHTOB. [loHsATHE O TpyMIax CXOAHBIX AIEMEHTOB 21.03.2024  https://m.edsoo.ru/00ad9ffa
59 Ilepuonnueckuii 3akoH u [lepronuueckas cucrema bubnmoreka [JOK §50
xuMmudeckux saeMenToB JI. 1. Menaeneena 02.04.2024 = https://m.edsoo.ru/00ada52c
bu6nuoreka [IOK
53 II 1
CPHOBL, TPYIHAL HOATPYIIET 04.04.2024  https://m.edsoo.ru/00ada52c 3
54 Crpoenue atomoB. CoctaB aTOMHBIX siaep. M30Tomnbl 09.04.2024 ﬁ;ﬁ?ﬁ;fgsigrou/}é% da342 §52
55 CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnuotexa [HOK §53
[Tepunonnueckoii cucremsl /1. . Menneneena 11.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHYECKOTO 3JIEMEHTA 0 €T0
56 nonoxxenutro B [lepuognueckoit cucreme /1. bubmorexa [JOK
o 16.04.2024  https://m.edsoo.ru/00adag24
Menpeneena
3nauenue [lepuoanveckoro 3aKoHa Jijisl pa3BUTUS HAYKH
o7 u npaktuku. /1. . MenneneeB — y4€Hbli, eiaror u bubmmorexa LOK §54
P AN A i e 18.04.2024  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DNEKTPOOTPULIATEIEHOCTh ATOMOB XUMUYECKUX bubnmnoreka [JOK §55
JJIEMEHTOB 23.04.2024  https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
>9 Hortast Xumireckas cAsh 25.04.2024  https://m.edsoo.ru/00adac34 336
60 KoBasieHTHas MOJIIpHAst XUMAYECKas CBA3b bubmorexa LOK
P 30.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HemosipHasi XUMUYECKas CBSI3b bubmmorexa [JOK
P 07.05.2024  https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 (Cremetth OKHCIICHIS 14.05.2024  https://m.edsoo.ru/00adae28 357
63 OKuUCIUTEIBHO-BOCCTAHOBUTEINIBHBIE PEAKLINU bubaunorexa [IOK
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16.05.2024  https://m.edso00.ru/00adb076
bu6nmoreka [IOK
4
0 ORUCTHTEIH i BOCCTAHOBHTEII 1 21.05.2024  https://m.eds0o.ru/00adb076
. bu6nuoreka [IOK
65 00606
ODICHHE H CHCTEMATHAMULL SHAHIH 1 23.05.2024  https://m.edsoo.ru/00adb33c
66 KonTpouabsnas padora Ne4 o reme «CTpoeHue aToma. 1 bubmmoreka [IOK
XuMHYecKas CBSI3b» 28.05.2024  https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIHs 1 bubnuoreka [JOK
3HaHUHI 30.05.2024  https://m.eds00.ru/00ad9ch2
68 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIH 1 bubnnorexka HOK
3HaHUI 31.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kou-Bo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uudgposbie JdonmosaHuTeabHass
n/n H3YyUYEeHHUs oOpa3oBaTe/ibHbIE uHpopmanus
Bcero
pecypcbl
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnmnoreka [HOK
XUMHYECKHX 21eMeHTOB J[. 1. MeHnaeneeBa 04.09.2023 = https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX 1 bubnunoreka [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB 06.09.2023  https://m.edsoo.ru/00adb6b6
3 Kitaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnmnorexka HOK
BEIIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4eckoii CBS3M U TUIBI KPUCTAILTHIECKIX 1 bubnmnoreka HOK
pEemETOK 13.09.2023  https://m.edsoo.ru/00adbac6
Kountpoasnas padora Nel no teme «IloBTopenue u
5 0 7 8 1
yriayOreHne 3HaHUM OCHOBHBIX Pa3zeiioB Kypca 18.09.2023
KJ1acca»
6 Knaccudukanus XuMH4ecKuX peakifii mo pa3aTudHbIM 1 bubnmnoreka [JOK §1
npu3zHakaM. OKHCIUTEILHO-BOCCT. PEAKIIUU 20.09.2023  https://m.edsoo.ru/00adbcb0
7 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 bubmmorexa LOK §1
peait 25.09.2023  https://m.edsoo.ru/00adcade
8 [TonsiTe 0 CKOPOCTH XUMHUYECKOHN peakuuu. [lonsaTre o 1 bubnuotexa [JOK $3
TOMOT€HHBIX U T€TEPOreHHBIX PEAKLUAX 27.09.2023  https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XNMHUUYECKOM paBHOBECHH. DaKTOPHI,
9 BIIMSIOIINE HA CKOPOCTh XMMHYECKOWN pEeaKkIuu U 1 bubmmorexa LOK §5
02.10.2023  https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
10 Teopus anexTpoauTrueckoi aucconranuy. CuabHbEe U 1 bu6mmoreka [JOK $6
cia0bbIe IIEKTPOTUTHI 04.10.2023  https://m.edsoo.ru/00adcd68
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bu6nuoreka [IOK

1 Horibre yparHerits peakiit 09.10.2023  https://m.edsoo.ru/00add448 39
12 XuUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [JOK
MPEJICTABICHUA 00 AIEKTPOIUTUICCKON TUCCOITUAITTT 11.10.2023  https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUMN bubnmoreka [JOK
00 2JIEKTPOJIUTUYECKON JTUCCOIHAITIT 16.10.2023 | https://m.edsoo.ru/00add8b2
. bubnuotexa [HOK
14 Homsirie o ruapomse coneit 18.10.2023 https://m.edsogru/OOadd9d4 315
. bubnmnorexka HOK
15 Obobmentie 1 CHCTEMATHIANH SHAHMKIE 23.10.2023 https://m.edsogru/OOadddIZ
16 [TpakTuueckas padota Ne 1. «Pemenue bubnuorexa [HOK
JKCTIEPUMEHTAIIBHBIX 33/1a9» 25.10.2023 @ https://m.edsoo.ru/00addbfa
KonTpoubnas padora Ne2 o reme
17 «ONEeKTpoIuTHYECKas Iuccolranus. XuMUYeCKue bubmorexa LHOK
30.10.2023  https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18 OO0m1as XxapakTepuCTHUKa rajJOreHOB. XUMUUYECKHE bubnmnoreka [JOK §12-13
CBOMCTBA Ha MIpUMEPE XJI0pa 13.11.2023  https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KHCIO0Ta, XUMUYECKUE bubnmnoreka [JOK §14-15
CBOICTBa, MTOJIyYE€HUE, IPUMEHEHNE 15.11.2023  https://m.edsoo.ru/00ade104
20 [TpaxTueckas padota Ne 2 o reme «llonydyenue bu6muoreka [JOK
COJITHOM KHUCJIOTBI, U3yUEHUE €€ CBOMCTB 20.11.2023  https://m.edsoo.ru/00ade348
21 Boruricnenus o ypaBHEHUSIM XUMHUECKUX PEaKIIU, bubmuoreka [JOK
€CJIM OJTMH W3 PEareHTOB JIaH B H30BITKE 22.11.2023  https://m.edsoo.ru/00ade488
22 OO0mas xapakrepucTuka 31eMeHToB VIA-rpymnmbt 97 11.2023 E::SSH/I;?]T:;(;(];IS/I; 0ade64a §17
AnnorponHbie MoauduKauu cepbl. HaxoxxaeHnue cepol
23 U €€ coelMHEHUH B Ipupoje. XUMHUYECKHUE CBOMCTBA bubnmorexa LOK §18
29.11.2023  https://m.edsoo.ru/00ade64a

cepsl
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24 CepoBoiopo1, CTpocHHE, (PU3HUSCKUE U XUMHUECKUE bubnmoreka [JOK §19
CBOMCTBA 04.12.2023  https://m.edsoo.ru/00ade802
25 Oxcuppl cepbl. CepHasi KUCI0Ta, PU3HYECKHUE U bubmmorexa LIOK §20-21
XUMHUUYECKHE CBOICTBA, IPUMEHEHHE 06.12.2023  https://m.edsoo.ru/00adea28
XVMUYECKUE peaKkliy, JiexKallue B OCHOBE
26 MIPOMBIIIUICHHOTO CII0C00a MOJTyYeHHUs CEPHOM bubnnoreka HOK
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen 11.12.2023 = https://m.edsoo.ru/00adec8a
Cpeabl COETMHEHUSIMH CEPBI
97 Briuucnenue MaccoBoil 1011 BBIXOAA MPOAYKTA bu6mmoteka [IOK
peaKIuu 13.12.2023  https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,
28 pacnpocTpaHeHue B IpUpoje, pu3ndecKue u bubmorexa LHOK §23
. 18.12.2023  https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
29 AMMHuak, ero ¢pu3nYecKue 1 XUMUYECKHE CBOMCTBA, bubnuoreka [JOK §24
MOJIYYCHHUE U IPUMEHEHHE 20.12.2023  https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o teme «Ilonyuenue bubnmnorexka HOK
30 .
aMMUaKa, U3y4eHHUe €ro CBOWCTB» 25.12.2023  https://m.edso0o.ru/00adf180
31 A3oTHas KucnoTa, €€ GU3NIECKUe U XUMUIECKHE bubmuoreka [JOK §27
CBOICTBa 27.12.2023  https://m.edso00.ru/00adf306
Hcronp30BaHne HATPATOB U COJIEH aMMOHHUS B
39 KaueCcTBE MHUHEPAILHBIX YA0OpEeHUNH. XUMHUUECKOe bubnmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COCTMHEHUSIMU 10.01.2024  https://m.edsoo.ru/00adf518
azoTa
23 dochop. Oxeun pocdopa (V) u pochopHas KuciIora, bubnmoreka [JOK §29-30
buznyecKkrue 1 XUMHUYECKHE CBONCTBA, MOTyYeHHE 15.01.2024  https://m.edsoo.ru/00adf68a
Hcnonb3oBanue hochaToB B KaueCTBE MUHEPATHHBIX
34 ynoOpeHuit. 3arps3HeHNE TPUPOTHON Cpebl bubmorexa [TOK
17.01.2024  https://m.edsoo.ru/00adfc20

dbocharamu
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VYraepon, pacnpocTpaHeHue B IpUPoJE, Gru3ndeckue u

bu6nuoreka [IOK

35 1-32
XUMHUYECKHE CBOKCTBA 22.01.2024  https://m.edsoo.ru/00adfd9c 331-3
Oxcunpl yraeposa, ux (pu3nuecKkue u XuMUIEeCKre
36 CBOMCTBA. DKOJIOTHYECKHUE IIPOOJICMBI, CBSI3aHHBIC C bubmorexa HOK §33-34
' P ’ 24.01.2024  https://m.edsoo.ru/00adfebe
okcuom yriepoaa (1V)
N bu6nmoreka [IOK
37 Y
POMPHAL KHCTOTA 1 ee ColH 29.01.2024  https://m.edsoo.ru/00ae006c 335
[TpakTuueckas paborta Ne 4 o reme "llonydyenue
38 Jekuciioro ra3a. KauecrsenHas peakiiusi Ha brbmmorexa LTOK
T . peard 31.01.2024  https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
39 [lepBoHauaNbHBIE TOHATHUS 00 OPraHUYECKUX bubnnorexka HOK
BEII[ECTBAX KAK O COSAMHEHUSX YIiiepoaa 05.02.2024  https://m.edsoo.ru/00ae054e
N bubmuorexa [JOK
40 K -
DEMEHH 1 £10 COCIHEHI 07.02.2024  https://m.edsoo.ru/00ae080a 337-38
[Tpaktuyeckas padora Ne 5. Pemenue
41 9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Bakueime brbmmorexa LTOK
P 8 12.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETAJUTBl U KX COCTUHEHHSI
42 KonTposbnas padora Ne3 o reme «Baxuelinme bubnmnorexka HOK
HEMETAJUIBI U UX COEINHEHUI 14.02.2024  https://m.edsoo.ru/00ae0el8
OO01mast XapakTepUCTHKA XUMUIECKUX IJICMEHTOB —
43 MeTa/IOB. MeTalnyeckast CBS3b M MeTaJTHdecKas bubmuorexa [JOK §39-40
KpUCTaJIIM4ecKast pemérka. @u3nyeckue cBoicTBa 19.02.2024  https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK §41
DNEKTPOXUMHUYECKHUH P HAIPSHKEHUH METaJIOB 21.02.2024  https://m.edsoo.ru/00ae1156
O6mmue criocoOb! moay4yeHus: MeTayuioB. CIIIaBbL.
45 Brrunciienus o ypaBHEHUSIM XUMHYECKUX PEAKIUN Bubmmorexa [IOK §42
P PeaitiiiL, 26.02.2024  https://m.eds00.ru/00ae1156

CCJIM OAWH U3 pCAarcHTOB COACPIKUT IMPUMCECHU
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bu6nuoreka [IOK

4 I1
6 ORATHE O KOppO3HH METAILIOB 28.02.2024  https://m.edsoo.ru/00ael278
bu6nmoreka [IOK
47 Lenotneie metansl 04.03.2024  https://m.edsoo.ru/00ae14b2 343
bu6nuoreka [IOK
48 OKCHJBI 1 TUAPOKCULI HATPHS H KATHS 06.03.2024 @ https://m.edsoo.ru/00ael4b?2 343
. . bu6mmoreka [IOK
4 _
9 [IlenoyHO3EMENBHBIE METAIUIBI — KAJIbLIMI U MarHui 11.03.2024  https://m.edsoo.ru/00ae15e8 §44
. bubmuorexa [JOK
50 BaxHEALINE COCMHOHIA KATbLIH 13.03.2024  https://m.eds00.ru/00ae15e8 345
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 18.03.2024
N . bubmuoreka [JOK
2 K
> ECTKOCTL BOZBI H CTIOCOORI €¢ yCTPAHCHHA 20.03.2024  https://m.edsoo.ru/00ae1886 345
53 [IpakTuueckas pabora Ne 6 o Teme "XKEcTkoCTh BOABI bubmuoreka [JOK
Y METOJIbI €€ ycTpaHeHus" 01.04.2024  https://m.edsoo.ru/00aelaed
. bubmuoreka [JOK
>4 Amomnnii 03.04.2024  https://m.edso00.ru/00aelc64 346
. bubmuorexa [JOK
A
> MOTEPHEIE CBOHCTBA OKCHAA 1 IHAPOKCHIA 08.04.2024  https://m.edsoo.ru/00aelc64 347
bu6nuoreka [IOK
56 Keneso 10.04.2024  https://m.edso00.ru/00ae1d86 348
57 Oxcunel, THAPOKCHU B U conu xene3a (1) u xxenesza bu6mmoreka [IOK §49
D) 15.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U cUcTEMAaTH3alNs 3HAHUI 17.04.2024
59 [IpakTuueckas padora Ne 7. Pemenue bubmmoteka [JOK
SKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxuenmme 22.04.2024  https://m.edsoo.ru/00ae3de8
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METaJJIbI 1 UX COCAUHCHUSA»

Brraucnenus no YpaBHCHHAM XUMHUYCCKUX peaKuHﬁ,

60 €CJIM OJIMH U3 PEareHTOB JIaH B M30BITKE UIIH COACPIKUT 1 bubnnoreka HOK
npuMecHu. Beruciienrst MacCOBOM JI0JIM BBIXO/1a 24.04.2024  https://m.edsoo.ru/00ae1750
MPOJYKTA PEAKIIUU

61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 99.04.2024

62 Kontpoasnas padora Ne4 no teme «Baxuelimue 1
METaUIBL U UX COEAUHEHUS) 06.05.2024

63 BemectBa u MmaTepuanbl B TOBCEAHEBHOM KU3HU 1 bubnmnoreka HOK
yeJioBeKa 08.05.2024  https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl 1 bubmorexa LHOK

13.05.2024  https://m.eds0o.ru/00ae4270

65 Posib XMuM B pemieHNH KOJIOTHYECKUX MTPodIeM 1 bubmmorera LOK

15.05.2024  https://m.edsoo.ru/00ae4270

66 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubnuoreka [JOK
3HaHUU 20.05.2024  https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH 1 bubmuoreka [JOK
3HAHUU 22.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O60011I€HNE U CUCTEMATHU3alIHs 1 bu6muoreka [JOK
3HaHUU 23.05.2024  https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AknronepHoe obmiecTBo «M31arenbeTBo
«IIpocsemeHue»
* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mecTBo «3nareascTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Xumus : ypoku B 8 kiacce : mocodue mis yaurens /H. H. 'apa

Xumust. Ypoxku B 9 kiacce : mocobue mist yuurens /H. H. I'apa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






